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CROSS CHANNEL DISTORTION:

AGC SYSTEM:

AGC CONTROLS:

IF BANDWIDTHS:

AFC ACCURACY:

AFC CHARACTERISTICS:

AFC CORRECTION:

STABILITY:
DRIFT ALARM:

FADE ALARM:

TMC Models SBC

~ 60 db.

The Model SBC-1 has provision to control the
recetver gain from an AGC voltage derived from
the upper sideband, lower sideband or the carrier,
independently selectable by front panel switch. The
AGC system has a fast attack time and an adjustable
release time.

Channel A plus B
Channel A only
Channel B only
Carrier only
Manual

A. Normally supplied.
1. =1.5 db 250 to 7500 cps, USB
2. 1.5 db 250 to 7500 cps, LSB
3. =15 db 250 to 3300 cps, USB
+1.5 db 250 to 3300 cps, LSB

B. Available on special order.

:.L\

L. = 1.5 db 250 to 6000 cps, USB
2. %= 1.5 db 250 to 6000 cps, LSB
3. =15 db 1 kc symmetrical
4. = 1.5 db 6 kc symmetrical
5. = 1.5 db 15 ke symmetrical

Less than 1 cycle error over the entire AFC control
range.

The AFC system will synchronize with a 30 db sup-
pressed carrier which has an error of 50 cps and
will follow a maximum drift rate of =10 cps/
Second. The system will stay synchronized over a
minimum frequency range of *1,000 cps from the
center frequency.

The AFC circuit will maintain the frequency of the

‘audio output within a residual error of less than 1

cycle of the transmitted intelligence.

The stability of the SBS-1, without AFC, is within
I cycle.

A drift alarm light indicates when the carrier error
is greater than =750 cps.

A fade alarm circuit is incorporated which provides
a visual indication when the carrier is interrupted or
fades below a predetermined level. Connections for
a remote fade alarm indicator are available on rear
apron.



Sideband Converters

MONITORING:

THRESHOLD:

AUDIO OUTPUTS:

AUDIO RESPONSE:

AUDIO DISTORTION:

METERING:

HUM OUTPUT:

ENVIRONMENT:

ORIENTATION:

INPUT POWER:

SIZE:

INSTALLED WEIGHT (Approx.)

SHIPPING WEIGHT AND
CUBE (Approx.):

COMPONENTS AND
CONSTRUCTION:

A separate monitoring circuit is provided to permit
headphone monitoring of either audio channel with-
out disturbing the audio output circuits.

A continuously adjustable threshold control is pro-
vided on the front panel of the AFC to reduce the
system sensitivity when excess noise is encountered.

A. High Level. Two 0 to 1 watt balanced 600 ohm
audio channels.

B. Low Level. Two 0O to 100 milliwatt balanced
600 ohm audio channels.

The amplitude response of the audio amplifier is

+1.5 db over the frequency range of 100 to 22,000

cps.

—45 db.

A. Independent VU indicators are provided to moni-
tor each low level 600 ohm channel.

B. AFC drift indicator.

C. Carrier level indicator.

~50db.

The Model SBC-1 is designed for continuous duty
within a temperature range of 0 to 50 degrees C,
and any value of humidity up to 90%.

Any
SBC-1: 115/230 volts AC, 50/60/400 cps, single
phase, approx. 320 Watts.
SBC-2: 115/230 volts AC, 50/60/400 cps, single
phase, approx. 328 Watts.
SBC-1: 10 1/2” h x 19”7 w x 177 d
AFC-2 31/2”h x 197w X 177 d
SBS-1 7" h x 197w X 177 d

SBC-2: 15 3/4” h x 197 w X 177 d

SBC-1 50 1bs.
SBC-2 72 lbs.

SBC-1 85 lbs. 6.3 cu. ft.
SBC-2 120 lbs. 11.8 cu. ft.

All equipment manufactured in accordance with
JAN/MIL specifications wherever practicable.

* RMX-2 is also available to meet [nternational requirements of 7250-3000 cps and 250-6000

cps in accordance with CCIR specifications.



Sideband Converters TMC Models SBC

TECHNICAL SPECIFICATIONS: Model RMX-2

The Models SBC feature newly developed electronic circuits packaged on a building block
principle to provide maximum flexibility. The Model SBC-1 consists of two major rack mounted
units, the Model AFC-2, Automatic Frequency Control, and the Model SBS-1, Sideband Selector.
The Model SBC-2 adds a third unit, the Model RMX-2 Demultiplexer.

The Model AFC-2 features a unique dual loop electronic frequency control system. The first
loop provides a fast response time for small frequency errors while the second loop corrects for
larger errors. Both loops are coupled to an electronic memory circuit. This combination pro-
vides ease of tuning by means of a =50 cps capture range and will remain synchronized over a
drift range of #1000 cps while the memory circuit holds the wanted frequency during normal
carrier fades or signal interruption.

The Model SBS-1, Sideband Selector, consists of four plug-in IF amplifier/sideband filter
channels, each with its own AGC system. Two discrete detector/audio amplifier channels may
be switched to any one or any combination of the IF channels. Standard channels provided are
7.5 kc upper and lower sideband, 3 kc upper and lower sideband. Intermediate frequencies of 6
kc upper and lower sideband, and 1 kc, 6 kc and 15 kc symmetrical, are available on special
order.

The Model RMX.-2 Demultiplexer is a dual unit consisting of two Model RMX-1 Demulti-
plexers (TD-411/UGC) which provides four 375 to 3025 cps audio channels by means of fre-
quency division. This is used on independent sideband circuits where each sideband is divided
into two independent voice frequency circuits.

The Model SBC-1 is a modern replacement for the CV-157/URR and the Model SBC-2
replaces the CV-157/TD-98 combination.

TECHNICAL SPECIFICATIONS: Models AFC-2 and SBS-1

SSB, ISB, with full carrier or up to 30 db carrier
suppression with AFC, or SSB, ISB, AM, CW, MCW
with AFC disabled.

TYPES OF DETECTION:

Upper sideband, lower sideband, or independent
sideband by means of a front panel switch.

SIDEBAND SELECTION:

INPUT FREQUENCY: 455 kc. (others available on special order).
INPUT IMPEDANCE: 50 ohms nominal, also high impedance.

INPUT TUNING RANGE: +3 kc electrical bandspread tuning is provided.
INPUT VOLTAGE RANGE: 50 ohms: 1 millivolt to 1 wvolt

Hi-Z: Up to 3 volts.

CARRIER REINSERTION: A. Reconditioned carrier.

B. Local carrier or oven controlled crystal oscillator.

Will operate with carrier suppression of 0 db to
—30 db.

CARRIER SUPPRESSION:

UNWANTED SIDEBAND Undesired sidebands, removed more than 250 cps

NUMBER OF INPUTS:
INPUT BANDWIDTH:
INPUT IMPEDANCE:
NUMBER OF OUTPUTS:

OUTPUT BANDWIDTHS:
(per channel)

OUTPUT IMPEDANCE:

INPUT LEVEL:
TELEPHONE:
FACSIMILE:
TELEGRAPH (16 channel)

NOMINAL OUTPUT LEVELS:

TELEPHONE:
FACSIMILE:
TELEGRAPH (16 channel)

MAXIMUM OUTPUT LEVEL:
(single frequency)

INTERNAL CARRIER
STABILITY:

INTERNAL CARRIER
ACCURACY:

METERING:

POWER REQUIREMENT:

DIMENSIONS:

WEIGHT:

TRANSISTOR COMPLEMENT:

COMPONENTS AND
CONSTRUCTION:

Two.
375 to 5915 cps. *
600 ohms balanced.
Four.

375 to 3025 cps. *

600 ohms balanced.

-15 to +4 dbm.
~15 to +4 dbm.
-25 to +4 dbm per channel.

-4 dbm.
0 dbm.
—10 dbm per channel.

+16 dbm.

Approximately 1 part in 10° per degree C.

Within 0.1 cps at 6290 cps.

Two VU meters. Switchable to either input or output

channels.

115/230 volts ac, 50/60 cps, single phase, Approxi-
mately 8 watts. (400 cps optional)

51/4"h x 19" w x 11 1/2" d.
Approximately 22 pounds.

15 each 2N414 or equivalent.
4 each 2N156 or equivalent.
3 each 2N1284 or equivalent.

All equipment is manufactured in accordance with
JAN/MIL specifications wherever practicable.

J * RMX.-2 is also available to meet International requirements of 250-3000 cps and 250-6000

REJECTION: from the carrier, are rejected by a minimum of 60 db. : / ct ANt
cps in accordance with CCIR specifications.

INBAND DISTORTION: —40 db.



Title: Model SBC-1 Sideband Converter

Military Nomenclature:

Single Sideband Converter Group AN/URA-42,

Objectives:

a)

’

b)

e)
£)

to discuss the characteristics, capabilities, limitations and
special features of the Model SBC-1 Sideband Converter.

to assure a complete understanding of the system by means of
a detailed discussion of a three part system block diagram.
The three parts include:

(1) Converter and IF Deck

(2) Detector and Audio Deck

(3) Automatic Frequency Control Unit

to provide a detailed discussion of the system circuitry,
pointing up significant circuit parameters.

to demonstrate, with appropriate test equipment, the
alignment of the system.

to provide a general operating procedure for the system.

to provide maintenance and troubleshooting data.

References:

a)
b)
c)
d)

e)
£)
g)
h)

1)

TMC Technical Bulletin 4003,
Complete schematic, Model SBS-1 (CK-561)
Complete schematic, Model AFC-2 (CK-551)

TMC specification S-657: General description, theory and
troubleshooting data on SBS-1 power supply assembly A-2209.

TMC specification S-705: Test Procedure, SBS-1.

TMC specification S-628: Test Procedure, Power Supply A-2209.
TMC specification S-679: Test Procedure, Model AFC-2A.
Complete schematic, 7.5 KC USB and LSB IF strip (Ck-521).

Complete schematic, 3.5 KC USB and LSB IF strip (CK-519).

(1)



Training Aids:

a)
b)
c)
d)
e)
f)
g)
h)
1)

Model SBC-1 system, s t up for operation.

AF VIVM: Ballentine Model 314 (ME-6/U series)

RF VTVM: Hewlett Packard Model 410B (AN/USM=34)

RF Signal Generator: Measurements Corp. Model 82 (AN/URM-25D)
Two 600 ohm, 4 watt resistors.

Audic Signal Generator: H.,P., Model 200 CD  (TS-382D/U)
Frequency Counter: H.P. Model 524C (AN/USM-26)

One 50 ohm 1 watt resistor.

Variable Bias Supply (described in alignment section)

(2)



Presentation:

A,

General Description and Orientation:

1.

General Information:

a) The Model SBC-l1 Sideband Converter is an IF type
receiving adapter designed to provide optimum
reception of SSB and ISB signals, with or without
Automatic Frequency Control. With the automatic
frequency control disabled, AM, CW and MCW operation
is possible in addition to the SSB and ISB modes.

b) The Model SBC-1 consists of two major unita:

(1)
(2)
¢) The
(1)

(2)

(3)
(4)

(5)
(6)

(7)
d) The

Model SBS-1 Sideband Converter
Model AFC-2A Automatic Frequency Control
Model SBS-1 Sideband Converter contains, essentially:

a 705 KC converter injection oscillator for
AFC OFF operation. '

@ 250 KC product detector injection oscillator
for AFC OFF operation.

a 250 KC converter and IF circuit.

four plug in IF filter-amplifier-AGC units,
providing IF and AGC outputs, switch selected,

dual detector and audio amplifier sections.

an AGC comparator, AGC response control, manual
gain control and selector arrangement,

a power supply for the entire system.

Model AFC-2A automatic frequency control unit

contains, essentially:

(1)
(2)

(3)

(4)

(5)

a 250 KC filter and carrier amplifier chain.

a 250 KC product detector injection oscillator for
AFC ON operation.

a 705 KC converter injection oscillator for
AFC ON operation.

a phase detector circuit and correction arrang ment
to change the frequencies of the 250 KC and 705 KC
outputs of the AFC-2A oscillators in response to
carrier drift,

various alarm and indicator circuits.

(3)



e) Table of Specifications:
TYPES OF DETECTION:

SSB, ISB, with full carrier or up to 30 db carrier suppression
with AFC. SSB, ISB, CW, MCW with AFC disabled.

SIDEBAND SELLCTION:

Upper sideband, lower sideband or independent sideband
selected by means of front panel switch.

INPUT FREGUENCY:
L55 KC
INPUT IMPEDANCE:

50 ohms nominal. A high impedance input is also provided.
INPUT VOLTAGE RANGE:

50 ohm low impedance input: 1 millivolt to 1 volt
High impedance input: wup to 3 volts
CARRIER REINSERTION:

AFC ON operation: reconstructed carrier or controll d
crystal oscillator.

AFC OFF operation: local fixed crystal oscillator.
CARRIER SUPPRESSJON:

will operate with carrier suppressed as much as 30 db.

UNWANTED SIDEBAND REJECTION:

Undesired sidebands, removed more than 250 cps from the
carrier, are rejected by a minimum of 60 db.

AGC SYSTEM:

The Model SBC-1 controls the receiver gain by employing an
AGC voltage derived from the upper sideband, the lower
sideband, the carrier, the stronger of the selected
sidebands, or a manual gain control, independently
selectable by a front panel switch. The AGC system has

a fast attack time and an adjustable decay time,

IF BANDVWIDTHS:

USB, 250 to 7500 cps, plus or minus 1.5 db.
LSB, 250 to 7500 cps, plus or minus 1.5 db.
USB, 250 to 3300 cps, plus or minus 1.5 db.
" LSB, 250 to 3300 cps, plus or minus 1.5 db.

(4)



f)

Table of Specifications, continued:

AFC ACCURACY:

Less than 1 cycle error over the entire AFC control range.

AFC CHARACTERISTICS:

The AFC system will synchronize with a 30 db suppressed
carrier which has an error of plus or minus 50 cps, and will
follow a maximum drift rate of 10 cycles per second.

The system will remain synchronized over a minimum frequency
range of plus or minus 1 KC.

STABILITY:
The stability of the system without AFC is within 1 cycle,
HUM OUTPUT:

Hum is down 50 db, at 1 watt audio output.

INPUT POWER:

115/230 volts AC, single phase. Power consumption approximately

320 watts,
ENVIRONMENT :

The Model SBC-1 is designed for continuous duty within
& temperature range of O to 50 degrees centigrade, and any
value of humidity up to 90%.

Table of Nomenclatures:

TMC: Model SBC-1 Sideband Converter
MIL: AN/URA-42: Single Sideband Converter Group.

TMC: Model SBS-1 Sideband Selector
MIL: CV-1288/UR: Converter, Single Sideband

TMC: Model AFC-2A Automatic Frequency Control
MIL: C-4071/UR: Control, Receiver

(5)
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2. Discussion of the simplified system block diagram:

a) Converter and IF Deck: (page 6)

(1)

(2)

(3)

(&)

(5)

(6)

(7)

(8)

(9)

the 455 KC IF frequency from the associated receiver,
with full bandpass, is applied to mixer V-6200.
Either the high impedance or the low impedance input
jack may be used, depending on the output conditions
of the associated receiver.,

the converter injection frequency is 705 KC. This may
originate in the SBS-1 or in the AFC-2A, depending on
the position of S-6200, the AFC ON OFF switch,

the system is shown in the AFC OFF condition. The
705 KC converter injection frequency is provided by
V-6202, the 705 KC crystal oscillator and amplifier.

J=6200 is provided to insert the output of an external
oscillator, if desired.

the output of V-6200 is an inverted sideband signal.
This is a significant point which will become apparent
in subsequent discussions.

one stage of IF amplification, V-6201, follows the
converter, The output of this stage is applied
simultaneously:

(a) to four plug in IF amplifier units

(b) to J-6804, from which point it is delivered to the
AFC=2A for reference and carrier reconstruction.

the IF plug in units are similar in all respects but
one; the input circuit of each strip contains a filt r
which determines the bandpass characteristic of the
strip.

each plug in strip contains, in addition to the filter:
(a) two tuned IF amplifier stages
(b) an AGC amplifier
(c) an AGC circuit with AGC DELAY control., The AGC
developed is applied to the first IF stage in the
strip, and is conducted to one section of the
IF BANDWIDTH selector switches, S-6201 and S-6202,
the IF output of each strip is conducted .to another

section of the IF BANDWIDTH selector switches, S-6201
and S-6202.

(9)



438
w54

(10) note the arrangement of these selector switches:

(11)

CARR
({4

usé@

705 KC
- ys4KC
251 Ke

{a) Channel A and Channel B IF BANDWIDTH selectors
may indenendently select the IF output of any
strip.

(b) Channel A and Channel B AGC selactor sections
select the AGC output of the strips selected
in (a) above.

{¢c) note the front panel of the SBS-1. Positions
1, 2, 3 and 4 of the IF BANDWIDTH selector
switches, reading in a clockwisz direction,
indicate that the 7.5 KC LSB, 3.5 KC LSB,

3,5 KC USB and 7.5 KC USB strips are being
selected in that order.

(d) the block diagram indicates that positions 1, 2
3 and 4 select the 7.5 KC USB, 3.5 KC USB,

H

3.5 KC LSB, and 7.5 KC LSB strips, in that order,
This is an important consideration for maintenance

personnel.

it has been pointed out that when the Channel A

IF BANDWIDTH selector switch is in position 1, the
front panel indicates that the 7.5 KC LSB IF strip
is being used. Actually, the IF signal is being
sent through the 7.5 KC USPR strip. This is due to
the sideband inversion taking place in mixer stage
V-6200., A simplified sketch of this condition is
presented below:

<58

28 /K€

U . c Jl. '/

Ke c u
456 R4? z8t
/(c| l l Ke l‘/”“ ,«l lJ xc Vuo/j‘ml | I L_____ z.’;’gc CHANNEL
1 L L1l F O S —-

- ) . 3.5 AC
- 158

(10)

7.5 KC o
———» <p
SWITCN PosStTr0N

”

705 KC
—~{Z7 ]
As far an an operator is conc rned,
’ Channel A is actually selecting the
705K et strip indicated on the front panel,
AL SALRLE and the LSB is being passed.
250 Xc 249 NG



(12) it is possible that certain type of associated receiver
might deliver the 455 KC IF signal to V-€200 inverted.
This will occur in triple conversion receivers,

In such a case, maintenance personnel will remove the
IF strips from the SBS-1, and re-insert them in the
order corresponding tc the front panel controls.

The simplified sketch below shows the information path
in this case,

249 KC LS8
WS e 7.5KC B mmann R © B RSy NS S S
CARR « ¢ ¢58 »
. “se zw 2ug9 50 a4y CHAN B Pasiroon /. 7.k o358
438 | vézo0 ] l ' S
S SUNN [ . [ PI :(_5‘§__|
251 KC W8
VorKc I vy N, .

438

CHAN B _pocszppn 3 _ISKC USE

BN i
us8

265 Ke J05KG 708 A

- ¥5Y KC - #8575 LC - 456 KC

287 K 28 0AC 249 AC
LY. CHRR <s8

(13) the selected Channel A and Channel B IF outputs are
applied:

(a) to Channel A and Channel B IF output amplifiers, the
terminations of which are available at J-6806 and
J-6805, respectively. These amplifiers and jacks are
provided to operate ancillary equipments, such as
spectrum analyzers, IF monitors, etc.

(b) to the DETECTION switches in the Detector and Audio
section of the Model SBS-1.

(14) the selected Channel A and Channel B AGC outputs are
applied:

(a) to corresponding Channel A and Channel B AGC RESPONSE
selector circuits. These are three position front
panel controls, which change the decay time constants
of the AGC circuits.

(b) to AGC comparator circuit V-6206, actlng in conjunction
with AGC SELECTOR S-€207 and MANUAL GAIN control
R-6233, The AGC SLLECTOR switch has five positions,
as follows:

Position 1: CHANNEL A
Position 2: CHANNEL B
Position 3: CARRIER
Position 4: CHANNEL, A - CHANNEL B
Position 5: MANUAL
(11)



(c)

(15)The
(a)

(b)

in each case, the output of the AGC circuits is
applied to IF amplifier V-6201 and to certain
terminal points, from which the AGC may be delivered
to the associated receiver or other points as
required.

(1) in Position 1, "CHANNEL A", the AGC from the
selected Channel A IF strip is used.

(2) in Position 2, "CHANNEL B", the AGC from the
selected Channel B IF strip is used.

(3) in Position 3, "CARRIER"™, the AGC developed in
the AFC-2A unit, via the reconstructed carrier,
is used.

(4) in Position 4, "CHANNEL,A - CHANNEL B", the
stronger of the selected Channel A and Channel B
AGC signals is used. :

(5) in Position 5, "MANUAL", the MANUAL GAIN control
applies a variable negative voltage to the AGC
output. As the MANUAL GAIN control is advanced
clockwise, the negative voltage decreases,
increasing the gain, At some further clockwis
point, the nominal AGC voltage is stronger than
the manual gain voltage, and the stronger of the
AGC voltages from Channel A and B determines the
output AGC voltage.

250 KC Product Detector Oscillator Circuits:

in AFC ON operation a 250 KC signal from the AFC-2A
enters the SBS-1 at J-6803., This is applied, via
one section of S-6200A, to the product detectors of
the Detector and Audio section of the SBS-~l.

in AFC OFF operation, V-6203, a 250 KC crystal
oscillator and amplifier circuit, furnishes the
injection for the product detector circuits. If
des%rgdé an external oscillator may be connected
at -6201.,

(12)



b) Detector and Audio Deck: (page 7)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

the Channel A and Channel B selected IF gignals are
applied to th Channel A and Channel B DETECTION switches,
S5-6206 and S-6205, respectively.,

the 250 KC frequency from the AFC-2A or the 250 KC oscillator
and amplifier circuits of the SBS-1 is applied to the '
control grid circuits of the Channel A and Channel B

product detectors, V-6000 and V-6005, respectively.

since both Detector and Audio channels are identical, only
Channel A will be discussed.

in position 1 of the DETECTION switch, (AM), the IF input
is routed to a conventional diode detector circuit,

The detector output is routed to the audio amplifier chain.
This position is also used for MCW operation,

in positions 2 and 3 of the DETECTION switch, (CW) and

{SSB), the IF input is routed to the cathode circuit of
the product detector. The product detector, in effect,
re-inserts the carrier, which beats with the sidebands

to reproduce the original modulation frequencies.

the product detector output is routed to the audio
amplifier chain.

Note:

For CV operation, the receiver must be detuned slightly
or the incoming signal must be displaced by approximat ly
1 KC from the assigned frequency, at the transmitter.
Note that no BFO circuit is incorporated. If the IF
frequency is 250 KC, and the product detector injection
frequency is 250 KC, no resultant audio will be heard,

the audio amplifier chain is conventional. Three stag s
of voltage amplification are followed by a phase inverter
circuit, which drives a push pull output stage.

the audio level is controlled by a LEVEL ADJUST
potentiometer, inserted between the first and second
voltage amplifier stages. The LEVEL ADJUST control is
a screwdriver adjustment located under the LINE LEVEL
meter on the front panel of the SBS-1,

each channel provides a O - 1 watt 600 ohm output and a
0 - 1 milliwatt 600 output.

(10) the LINE LEVEL meters, calibrated in VU, continuously

monitor the audio output in each channel.

(11) a front panel MONITOR jack and associated MONITOR GAIN

control may be used to monitor the output of either
audio channel locally.
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c) Model AFC-2A Automatic Frequercy Control (page 8)

(1)

(2)

(3)

(4)

(5)

(6)

the second IF frequency at a nominal 250 KC leaves the
Cconverter and IF section of the SBS-1 at J-680L. This
signal is applied to the liodel AFC-2A at J-5000.

7-5000 is a narrow band pass carrier selective filter.
It will pass a range of frequencies at 250 KC, plus or
minus 50 cycles. This filter, then, strips the sideband
intelligence from the carrier. This filter is also
responsible for the plus or minus 50 cycle "capture"
range of the AFC system.

the output of the carrier filter 1s applied to a carrier
amplifier chain., Three cascade high gain stages are
employed. The gain is high in order that a carrier
suppressed as much as 30 db may be "reconstructed".

the output of the carrier amplifier chain is applied:

(a) to a front panel CAFRIER LEVEL meter, which
indicates the relative strength of the 250 KC carrier,

(b) to S-5000, the RCC-0SC switch, which determines the
'mode of operation of the unit. With the switch in
the position shown, the unit is operating in th "RCC"
mode; the output of the carrier amplifier chain is
applied to the product detector circuits of the
SBS-1 via J-5002, and the AFC ON OFF switch on the
SBS"‘l [}
With S-5000 in the "0SC" position, the product
detectors of the SBS-1 receive the 250 KC signal from
the internal 250 KC oscillator and amplifier circuits
of the AFC-2A, via the AFC-ON OFF switch of th SBS-1.

(¢c) to a relay amplifier circuit, V-5007B, which op rates
the FADE relay, K-5000.

(d) to an AGC circuit, which furnishes AGC based on the
reconstructed carrier, to the carrier amplifier chain
and to the AGC selector switch of the SBS-1.

(a) to a phase detector circuit.
the phase detector circuit receives two inputs:
(a) a nominal 250 KC from the carrier amplifier chain.

(b) a nominal 250 KC from the internal 250 KC oscillator
and amplifier circuits of the AFC-ZA.

the phase detector compares the two inputs; the carrier
amplifier input is taken as the reference frequency.

The phase detector produces a correction voltage, th
amplitude and polarity of which depends on the amount
and direction of the error between the two input signals.
The correction voltage is applied to FADE relay K-5000.

(14)



(7)

(8)

(9)

the FADE relay is operated by the relay amplifier, which
receives its input from the carrier amplifier circuits.
When the amplitude of the carrier is sufficient, the

relay amplifier causes the FADE relay to be de-energiz d.
Under these conditions, the FADE indicator is extinguished
and the correction voltage from the phase detector '
appears at point "A",

When the carrier amplitude falls below a certain point,
the relay amplifier causes the FADE relay to be energized.
Under these conditions, the correction voltage from the
phase detector does not appear at point "AM, and the

FADE indicator is illuminated. '

the correction voltage at point "A" is applied:

(a) to a drift meter circuit. This provides a front panel
indication of the amount of drift.

(b) to a drift alarm circuit. The drift alarm is lighted
when the carrier drift reaches about plus or minus
750 cycles.

(c) to the Varicap circuit of the internal 250 KC
oscillator circuits of the AFC-2A., The correction
voltage acts immediately on these circuits to bring
the frequency to the exact frequency of the carrier
amplifier chain.

(d) to the Varicap circuit of the internal 705 KC
oscillator circuits, via a delay-memory network.
This changes the frequency of the 705 KC oscillator,
in such a manner that the IF frequency from the
mixer of the SBS-1l again becomes 250 KC,

the delay, or memory network delays the 705 KC loop from
returning to a neutral position under conditions of
temporary carrier fade. Under conditions of carrier fad ,
the FADE relay interrupts the correction voltage from

the phase detector. The memory circuit retains the
correction voltage stored in it at the time of fad .

(10)the "pull in" range of the AFC-2A is about 100 cycles;

the "hold in" range is about 2 KC. Suppose that a
drifting signal near the limit of the "hold in" range
should temporarily fade. Without the memory circuit,
the loop would return to a neutral position. When the
carrier returned, it would be beyond the "pull in"
range and the unit would not synchronize.

(11) a RESET button, S-5001, connects the memory circuit to

a reference voltage. The reference voltage represents
the neutral position of the phase detector circuit, that
is, the "zero" correction voltage. The RESET button
returns the system to the neutral position when required.

(15)



(12)

{13)

(14)

(15)

STKC

a manual.front panel TUNING KCS control allows tuning the
internal 705 KC oscillator circuits over a plus or minus
3 KC range.

in the 0SC position of S-5000, the product detectors
of the 5BS-1 receive the 250 KC injection frequency
from the internal 250 KC circuits of the AFC-2A, via
the AFC-ON OFF switch on the SBS-1. The remainder of
the AFC-2A circuitry functions as discussed.

the output of the 705 KC circuits is applied to the
mixer circuit of the SES-1 via J-5003 in the AFC-2A,
J-6802 and S-6200B of the SBS-1.

an example of the operation of the system is present d
below., It should be noted that changes are gradual
rather than instantaneous, and that the circuits act
simultaneously, rather than in sequence.

Assume that the system is in AFC ON operation. A simple
block shows the signal paths and the interconnection of
the SBS-1 and the AFC-2A,
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(a) assume that the system is in operation, and that no
drift or fade is being encountered. The frequencies
are as shown on the simple block diagram above.

(b) suppose that the first IF, from the associated
receiver, drifts to 455,001 cycles.

(c) the second IF output of the mixer will drift to
21}9 ’999 cyCleSo

(d) the phase detector will receive the new "drifted"
IF; it will produce a correction voltage which
will cause the 705 KC oscillator to increase its
frequency to 705,001 cvcles.
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(e) meanwhile, the phase detector is causing the product
detectors to receive a re-inserted carrier equal in
frequency to the second IF, keeping the sidebands
in their proper perspective.

(f) as the converter injection frequency approaches
705,001 cycles, the second IF approaches 250 KC,

(g) the correction voltage in the phase detector returns
to the reference point.

(h) if the first IF frequency remains at 455,001 cycles,
- the system will oscillate, with small incremental
changes, around this pcint, as explained below:

(1) when the memory circuit discharges by d2, the
converter injection frequency will decrease by AF s

(2) a correction voltage, 42 , will be developed to
increase the converter injection frequency, and
the action continues thus.

(i) if the first IF frequency returns to 455,000 cycles,
the circuit will return to its original condition of
equilibrium, with the correction voltage at:the
reference point,

(j) if the carrier drifts at a rate faster than 10 cps,
the system will not follow,

(16) A second example of the operation of the system is given
below:

(a) suppose that the first IF frequency drifts to 455,500 cps.
(b) the second IF will drift to 249,500 cps.

(c) a correction voltage will be developed which causes the
converter injection frequency to become 705,500 cps.
The second 1F again becomes 250 KCS,

(d) suppose that the carrier now fades; the fade relay
energizes, isolating the memory circuit from the
phase detector. The memory circuit causes the
converter injection frequency to be maintained at
705,500 cycles.

(e) suppose that the carrier now returns at 455,460 cycles.
The second IF will appear at 250,040 cycles. This is
within the capture range of the unit,

(f) the fade relay will again de-energize, connecting the
phase detector to the memory circuit. The phase
detector will cause a correction voltage of the proper
amplitude and polarity to bring the converter injection
frequency to 705,460 cycles; this wildl cause a second
IF of 250 KC to be produced.
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B. Detailed Discussion of SBC-1 Circuitry:

1, Model SBS-1 Sid band Converter:

(refer to schematics: CK-561: SBS-1
CK-519: 3.5 KC USB, LSB IF strip
CK-521: 7.5 KC USB, LSB IF strip

a) mixer, IF amplifier, and 705 KC oscillator-amplifier:
V-6200, V-6201 and V-6202:

(1)

(2)

(3)

(4)

(5)

(6)

the first IF frequency at a nominal 455 KC arrives
at the control grid of mixer V-6200 from the

IF output circuit of the associated receiving
apparatus., Either input jack may be used, d p nding
on the impedance and voltage input considerations,
The 50 ohm low impedance input is commonly used,
This has an associated INPUT LEVEL ADJ control,
R-6800, a screwdriver adjustment.

the converter injection frequency, a nominal 705 KC,
is applied to the cathode circuit of V-6200 via
S-6200B (rear), one section of the AFC ON OFF switch.
In the AFC OFF position, shown, the 705 KC originates
at V-6202, In the AFC ON position, the 705 KC is
applied at J-6802 from the AFC unit, and reaches the
mixer via contact 2 and the wiper of S-6200B (rear).

the output at the plate of V-6200 is an inverted
sideband signal. This is applied to a double tuned
RF transformer, T-6200, which is "swamped" to

insure full bandpass. The output at the secondary of
T-6200 is delivered to the control grid circuit of

IF amplifier V-6201,

V-6201 is a tuned RF stage; plate tank T-6201 is
peaked at 250 KC, AGC voltage is applied to the
control grid of this stage via a low pass filt r
arrangement .

the 250 KC IF signal is conducted from the secondary
of T=-6201 to:

(a) the signal input circuits of the four plug in IF
stgips via pin 2 of J-6000, J-6001, J-6002 and
J"" 003.

(b) the carrier input circuits of the AFC-2A via
J-6804.

one half of V-6202 is a Colpitts oscillator
operating at 705 KC. Two important adjustments are
to be found in this circuit:

(a) frequency adjust C-6214, tuned for 705 KC

(b) degeneration adjust R-6215, which controls the
conduction of V-6202A,

(18)



b)

(7)

(8)

J-6200 is provided to insert another oscillator,
which may be at a frequency different from 705 KC,
This need not be considered in the SBC-1l system.
This jack might prove valuable in troubleshooting,
however,

contacts 1 and 2 of S-6200A (rear) control the
plate supply voltage to V-6202. In the AFC OFF
position, shown, regulated plus 200 volts is
applied to the plate circuits of V-6202, In th

AFC ON position, this voltage is removed, disabling
the 705 KC oscillator and amplifier circuits.

Plug In IF Strip:

(refer to either schematic CK-519 or CK-521)

(1)

(2)

(3)

(4)

(5)

the plug in IF strips are identical except for the
input filter, which determines the bandpass
characteristic of the strip.

the input signal, filament voltage, plate supply,
AGC and ground connections are made at P-101,
which mates with J-6000 through J-6003, as
appropriate.

the crystal filters assure sharp cutoff at 250 KC.

the IF input from the main chassis is applied at
pin 2. This is applied to crystal filter Z-1,
which determines the maximum response of the
circuits which follow. The output of Z-1 is
coupled to two cascade tuned IF amplifiers of
conventional design, V-101 and V-102, which are
designed to amplify the IF as well as to preserve
the frequency response established by the input
filter,

the IF is taken off at J-102, and is applied, via
P-6200 through P-6203, as appropriate, to the
proper contact of S-6201B and S5-6202B, the IF
BANDWIDTH selector switches.,

(19)



(6) the IF signal is sampled at the tertiary winding of T-103
and applied to AGC amplifier V-103. The output of this
amplifier is applied to the AGC circuit, shown 1in
simplified form below:
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(a) R-115 and R-116 form a voltage divider network to the
plate supply. The voltage at the wiper of R-116, the
DELAY ADJUST potentiometer, may be varied between 0

and about 140 volts.

(b) C-108 is a bypass capacitor; it maintains the voltage
at the wiper of R-116 essentially constant with
changes in the current through CR-102.

(c) the AGC voltage is developed and stored in C-111, a
1.0 uf capacitor. The discharge path of this
capacitor 1s through the AGC RESPONSE network, on
the main chassis.,

(d) diode CR-103 has been inserted for protection., It
insures that the AGC voltage is clamped negatively.

(e) CR-101 is the AGC rectifier, and CR-102 is the positiv
- peak rectifier.

(f) when R-116 is set to a voltage higher than the peak
input voltage at the 220 uuf capacitor, no AGC
voltage will be developed, since diode CR-102 will
never conduct and the 220uuf capacitor can never
change its charge.

(g) when R-116 is set for O volts, the 220 uuf capacitor
will charge up to the peak value of the input voltage,
and discharge into C-1ll1l on the negative excursions
of the input signal. Maximum voltage for AGC will
thus be developed.

(h) R=-116, then, delays the creation of AGC voltage until
the input signal reaches a certain amplitude.-
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(i)

(%)

(1)

R-116, the DELAY ADJUST potentiometer, is set as follows:

The AGC bus on the IF strip is grounded. A signal
generator is connected at the signal input to the IF
strip, and its output adjusted to 250 KCS, The signal
generator output amplitude is adjusted to provide an

IF output at J-102 of 1.0 volt RMS.

The signal generator output is increased, to provide an
IF output at J-102 of 1.5 volts RMS,

The ground is removed from the AGC bus, and the delay
ad just pot, R-116, is set to provide an IF output at
J=102 of 1.0 volt,

it will be noted, after the above adjustment is
completed, that a large change in input voltage will
result in a minimum change of IF output voltage at
J=102, It will also be noted that, at extremely low
levels of input signal, no AGC will be developed.

it is again stressed that the physical placement of the
IF stripe will depend on whether the IF frequency from
the associated receiver arrives at mixer V-22OO
inverted or uninverted. The equipment will arrive
with the strips properly placed, but subsequent
maintenance and troubleshooting may give rise to
confusion,

the following numbers are stamped on the input filters,
for identification purposes:

FX=-173: 7.5 KC LSB
FX-172: 7.5 KC USB
FX-169: 3.5 KC LSB
FX-168: 3.5 KC USB

These numbers are the TMC part numbers for the crystal
filters,
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(3)

(4)

Circuits:

the AGC output of each plug in IF strip is removed at
pin 5 of P-101 on the strip. ,

the AGC dutputs are conducted to the appropriate terminals
of IF BANDWIDTH selector switch sections 5-6201C and
S-6202C, which perform the AGC selections,

the selected Channel A and Channel B AGC outptus are
conducted, via the wipers of S-€201C and S-6202C, to:

(a) the Channel A and Channel B AGC response switches,
§-6203 and S-6204, respectively.

(b) to the control grid circuits of V-6206, the
AGC Comparator stage, V-6206 is a dual triod . The
Channel A AGC is applied at pin 7; the Channel B
AGC is applied at pin 2.

the AGC SELECTOR switch, S-6207, works in conjunction with
the AGC Comparator circuit. A simplified sketch of the
AGC Comparator circuit is presented below:
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Explanation of the Simplified Sketch on the Preceding Page:

a) the Channel A and Channel B AGC RESPONSE selectors shun®% the
AGC voltage stored in the 1 uf capacitors of the selected IF
strips. Thus, the AGC decay time may be adjusted. 1In actual
practice, the AGC RESPONSE switches are set for the steadiest
jndication on the LINE LEVEL meters of the audio section.

b) the plates of V-6206 are returned to B Plus. The cathodes are
returned to =150 volts via voltage divider networks. With no
AGC, the tube sections conduct heavily and the voltage at the
wipers of the balance potentiometers is close to O volts.

¢) S8-6207 Position #1: CHANNEL A:

line 1R is connected directly to WL, the AGC output. No other
connections need be considered, since they do not affect the
circuit. The selected Channel A AGC reduces the conduction of
the left side of V-6206, and the voltage at the wiper of the
"A" balance pot goes negative, Thus, Channel A AGC only
determines the output AGC.

d) $-6207 Position #2: CHANNEL B:

1ine 2R is connected directly to WL, the AGC output. The
system functions identically as for Position #1, except that
only Channel B is effective,

e) S-6207 Position #3: CARRIER:

line 3L is connected to line WR; line 3,4,5 R is connected to
WL, the AGC output. This connects the relatively large valu
of AGC developed from the reconstructed carrier in the AFC=2A
to both control grids of V-6206 via CR-6201 and CR-6200.

The negative voltage at 3,4,5 R is connected to the AGC output.

f) $5-6207 Position #h: CHANNEL A AND B:

lines 3,4,5 R are connected to WL, the AGC output. The
strongest AGC from either channel thus controls the AGC
out put.

g) S-6207 Position #5: MANUAL:

line 5L is connected to line WR; line 3,4,5 R is connected to

WL, the AGC output. A variable negative voltage from the :
manual gain control is used in a configuration similar to position
/. The manual gain voltage over-rides the normal AGC voltage
until the manual gain voltage is reduced to the nominal value

of the selected Channel A and Channel B AGC voltages.

Beyond this point, the stronger of the selected Channel A and
Channel B AGC voltages controls the gain.
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d) Detector Circuits:

(1) since Channel A and Channel B detector circuits are
identical, only the Channel A circuits will be
discussed.

(2) in position 1 of S-6206, the Channel A DETECTION switch,
the selected IF output from the Channel A IF BANDWIDTH
selector switch section S-6201B is applied to the
Channel A AM detector circuit. The output of the
detector is applied to the grid circuit of the first
audio amplifier.

(3) the AM detector is a simple half wave rectifier circuit,
followed by a low pass filter to remove the RF
component of the output. TP-1 is provided to sample
the audio output.

(4) in positions 2 and 3 of the DETECTION switch, the
selected IF output is applied to the cathode circuit
of product detector V-6000 via a voltage divider
network.,

(5) the control grid circuit of the product detector
receives a nominal 250 KC signal from the AFC-2A in
AFC ON operation, or a crystal controlled 250 KC signal
from V-6203 in the SBS-1 in AFC OFF operation.

(6) like other mixer circuits, the plate will contain sum,
original and difference frequencies. The signal path
from the plate of the product detector to the first
audio amplifier contains a filter to remove all but
the difference audio frequencies. The plate supply
voltage to the product detector is also well filtered
to keep these frequencies out of the power supply.

(7) the plate supply voltage for the 250 KC oscillator and
amplifier circuits of the SBS-1 is also controlled by
the detection switch., In order for V-6203 to receive
jts plate supply, the AFC ON OFF switch must be in the
AFC OFF position, and the DETECTION switch must be in
the SSB or CW position.

e) Audio Amplifier Circuits:

no detailed discussion of these circuits will be made, since
they are common and conventional.

f) 250 KC oscillator and amplifier circuits:

(1) the circuits of V-6203 are similar to the circuits of
V-6202, except for component values and crystal
frequency.

(2) it should be noted thst both the crystals in these

250 KC and 705 KC oscillators are enclosed in
temperature controlled ovens.
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g) Power Supply:

(1)
(2)

(3)

(4)

(5)

(6)

(7)

all power requirements for the system are furnished by
the power supply chassis of the SBS-1, The TMC symbol
for the power supply chassis is A-2209.

assume that the power cable is connected to a 115 Vol%
60 cycle 1 ¢ source, and that S$-6208, the POWCR ON STDBY
switch is in tho STANDBY position.

in this position:

(a) one side of the line is connected to the upper open
contact of K-7002, the ON OFF relay.

(b) one side of the line is connected to terminals 3,4,
of time delay relay K-700l.

(c) full line voltage is applied to T-7002, which
supplies the filament voltages for V-7001 and V-7002.

(d) full line voltage is applied to T-7001, which
supplies 6.3 volts AC to:

(1) the heater of time delay relay K-7001.

(2) one side of K-7002, the ON OFF relay.

(3) pins C,D, of J-7003, the AFC-2A interconnection,
(4) pins C,D, of J-7002, the SBS-1 interconnection.

pins C,D, of J-7003 supply the voltage for the 250 KC
and 705 KC ovens in the AFC-2A,

pins C,D, of J=7002 supply:

(a) the voltage for the 250 KC and 705 KC crystal ovens
of the SBS-1.

(b) the voltage to illuminate the STANDBY indicator,
1-6200, through closed contacts of the POWER ON
STANDBY switch, S-6208.

Note that in the POWER ON position of S-6208, this
same voltage is used to light the POWER ON
indicator, I-6201.

after a time delay of about 60 seconds, the time d lay
relay, K-7001, closes its contacts. Line voltage is
across the open contacts of the ON OFF relay, K-7002.

Thus, in a STANDBY condition, the critical oven circuits
are energized. The power cord should never be
disconnected unless the entire equipment must be shut
down for maintenance or emergency reasons,
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(8) when the POWEL STANDBY ON switch is thrown to the
ON position, one section of 5-6208 completes the
6.3 volt AC circuit to the other side of K-7002,
the ON OFF relay, which energizes, closing its
contacts,

(9) full line voltage is applied to T-7003, the power
supply transformer, Blower motor B-7001 is also
set in motion.

{10) filament voltages for the various filaments are
supplied by contact pairs 15-14, 13-12, and 11-10
of T-7003.

(11) terminals 9,8 of T-7003 supply AC voltage for a
full wave bridge rectifier circuit, the output of
which is applied to the voltage regulator circuit.
The regulator circuit furnishes regulated plus .
200 volts to pin K of J-7003, J-7002 and J-7004.

A note is interjected here regarding J-7004. This
jack interconnects an RF system in certain
installations employing the SBS-l. It need not
be considered in the SBC-1 installation.

(12) terminals 7, 6 and 5 of T-7003 furnish AC voltage
to a full wave rectifier. This supply furnishes
regulated =150 volts where needed. It also
furnishes the reference voltage for the regulator
circuits of the B Plus supply.

The regulated -150 volts is made available at pin H
of J=7002, J-7003 and J-7004.

(13) the B Plus regulator circuit operates as follows:

(a) V=7001 is a series regulator tube, through which
all of the load current must flow. The voltage
difference between the output of the rectifier-
filter at C-7003 and the regulated 200 volts at
F-7001 is dropped across this tube.

(b) V-7002 is a DC amplifier stage, which changes
the resistance of V-7001 with changes in the
regulated output at F-7001.

(¢c) R-7006, R-7007 and R-7008 form a divider network
from regulated B Plus to regulated B Minus, at
the anode of CR-7007. The voltage at the wiper
of R-7007 establishes the bias on V-7002,

R-7007 is adjusted to provide exactly plus 200V
at the output.
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(d)
(e)

(f)

(g)

(h)

assume that the B Plus at F-7001 rises above 200 v.

the voltage at the wiper of R-7007 will become less
negative, increasing the conduction of V-7002.

with increased conduction of V-7002, its plate
voltage falls; this fall is felt at the control
grids of V-7001.

the resistance of V=7001 is now increased. Th
load current continues to flow in this tube,
but through an increased resistance.

V-7001 will now drop more voltage; the increased

drop across V-7001 will exactly compensate for
the rise at F-7001 above 200 volts.
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2. Model AFC-2A Automatic Frequency Control:
(Refer to CK-551: complete schematic, Model AFC-2)
a) IF Input and Carrier Amplifier Circuits:

(1) the second IF input at a nominal frequency of 250 KC
arrives from the IF circuits of the SBS-1 at J-5000;
this is applied to a filter, Z7-5000.

(2) 2-5000 will pass a band of frequencies from 249.950 KC
to 250.050 KC; that is, 250 KC plus or minus 50 cycles.,
This filter determines the "pull in" range of the
AFC unit.

(3) the output of 2Z=-5000 is applied to a three stage
carrier amplifier chain, V-5000, V-5001 and V-50C23.

(L) the first two stages employ high ¢ tanks, L-5030 and
L-5031, for tuning the plate circuits. These stages
also employ cathode degeneration to improve stability.

(5) the control grid circuits of the first two stages are
returned to an AGC - SENSITIVITY network. A
simplified sketch of this arrangement is shown below:
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(6) the AGC voltage, derived from the output of the carrier
amplifier chain, is developed at the anode of CR-5004,
the AGC diode. A portion of this voltage is tapped off
at R-5022; this is applied to the control grid circuits
of V-5000 and V-5001 via decoupling networks and grid
resistors,

o
~3
—~—

the full AGC voltage s taken off to pin J of J-5000, the
interconnection jack for the SBS-l, This voltage is used
in the CARRIER position of the AGC SELECTOR on the SBS-1,

(8) with the front panel SENSITIVITY control fully CCVW, a
-150 volt supply:

(a) back biases CR-5004.
(b) forward biases CR-5000

(c) applies a large negative voltage to the control grid
circuits of V-5000 and V=-5001.

Note: the interaction of the SENSITIVITY control on
the AFC-2A with the SBS-1 and the AGC output
with the AGC SELECTOR in CARRIER position
should be considered.

(9) with the SENSITIVITY control fully CV:
(a) the cathode of CR-5000 is grounded.
(b) the AGC circuit functions, back biasing CR-5000.
(c) the sensitivity is now a function of the AGC voltage.
(10) the transition from the first condition to the second
occurs at that setting of the SENSITIVITY control which
just cuts off CR-5000 as the control is moved clockwise,
Further clockwise rotation beyond this point has no
effect.

(11) the final carrier amplifier stage, V-5002, employs fixed
bias. The output of this stage is applied:

(a) to a CARKIER LEVEL meter circuit via the secondary
of T-5000 and C-5029,

(b) to the RCC-0SC selector switch, S-5000, via the
secondary of T-50C0,

(c) to the phase detector circuit via C-5113 and R-5028,
(d) to the relay amplifier circuit via C-5113 and C-5032,

(e) to the AGC circuit via C-5112.
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b) CARRILR LuVEL Meter Circuit:

(1)

(2)

(3)

¢) The
(1)

(2)

(3)

(5)

d) The

(2)

on the positive excursions of the carrier signal,
C-5029 charges via CR-5006,

on the negative excursions of the carrier signal,
CR-5006 cannot conduct; C-5029 discharges via a low
pass filter circuit and CARRIEL LEVEL meter M-5000.

the low pass filter prevents RF from entering the meter
movement , and establishes an average value of DC
proportional to the carrier level.

the meter face is graduated into three colored areas,
reading, from left to right, RED, YELLOV/, and GREEI,

RCC-0SC Selector Switch:

the 250 KC output of the AFC-2A is made available at
J-5002, This output is delivered to the product
detectors of the SBS-1l via the AFC ON OFF switch

on that unit.

J=5002 is connected to terminals 3 and 7 of the RCC-0SC
selector switch, S-5000, via C-5036,

on the schematic, the switch is shown in the RCC position;
J=-5002 receives its signal from the carrier amplifier
chain via terminals 2 and 3 of the switch. Note that in
this position the output of the internal 250 KC
oscillator and amplifier circuits is terminated with a

L7 ohm resistor via terminals 8 and 9.

in the O0SC position of S-5000 terminal 2 of the switch

'is terminated with a 47 ohm resistor via terminal 1,

The output of the internal 250 KC oscillator and
ampliféer circuits is applied to J-5002 via terminals
7 and .

it should be noted that, regardless of the position of
S-5000, the phase detector circuit receives an input
from both the carrier amplifier chain and the internal
250 KC oscillator and amplifier circuits.

Phase Detector Circuit:

the output of the 250 KC oscillator and amplifier
circuits is applied to the phase detector via
terminals 3 and 6 of T-5003.

the output of the carrier amplifier chain is applied

to the phase detector via C-5113, R-5028 and the wiper
of the balance adjust potent iometer, R-5031.
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(3) terminals 1 and 2 of T-5003 are connected to a DC
reference voltage of plus 2.7 volts. The reference
voltage is the "neutral" position of the phase
detector circuit; that is, the reference voltage
is the "zero correction voltage" position for the
Varicap circuits of the 250 KC and 705 KC oscillator
circuits.

(L) the phase detector compares the phases of the two
nominally identical frequencies and produces a
correction voltage at the wiper of the balance pot.
The amplitude and polarity of the correction voltage
depends on the magnitude and direction of the error
between the two input signals. The output of the
carrier amplifier circuits is taken as the reference
input.

(5) the correction voltage is applied to the Varicap
circuits of the internal 250 KC oscillator and
705 KC oscillator circuits, in a manner to be
described.

(6) the balance adjust notentiometer is set as follows:

(a) with no input signal from the carrier amplifier
chain, the reference voltage is measured at
terminals 1 and 2 of T-5003. This voltage will
be close to plus 2.7 volts.

(b) a DC VIVM is connected to the wiper of the balance
adjust pot, R-5031. The wiper is adjusted for
the exact same reading obtained in the preceding
step., The adjustment is then locked.

e) The Relay Amplifier Circuit:

(1) V-5007B is the relay amplifier. The plate, pin 1,
is connected to B Plus through the coil of FADE relay,
K-5000,

(2) on the positive excursions of the output of the carrier
amplifier circuits, CR-5005 conducts, allowing C-5032
to charge, On the negative excursions, CR-5005
cannot conduct; C-~5032 discharges into a low pass
filter circuit, which presents the control grid of
V-5007B with an average negative voltage proportional
to the carrier amplitude. ¥ith normal carrier
amplitude, this negative voltage is sufficient to cut
off V-5007B. This condition causes the FADE relay,
K-5000, to be de-energized. This is the condition
shown on the schematic. \
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(3) note that the lower contact of K-5000 grounds the
FADE indicator. The upper contact causes the
correction voltage from the phase detector to be
delivered to:

(a) the drift meter amplifier, V-5008B, via R-5080.,

(b) the drift alarm amplifier, V-5007A, V-5008A, via
R-5080 and R-5075.

(c) the memory - delay circuit via R-5079.
(4) when the amplitude of the signal from the carrier
amplifier chain falls below a predetermined level,
V-5007B conducts; this energizes K-5C00; the
correction voltage is interrupted, andi the FADE
indicator is illuminated. The Varicap circuits of.

the oscillators continue to receive the voltage
stored in the memory circuit at the time of fade,

f) The AGC Circuit:

(1) the output at the plate, pin 5, of the third carrier
amplifier is applied to the AGC circuit via C-5112.

(2) a simplified sketch of the AGC circuit is drawn below:
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{3) the full AGC voltage is developed at the anode of CR-5004,

o

the AGC diode. This is stored in a 1 uf capacitor, C-5006.
A portion of the full AGC voltage is tapped off at R-5022;
this is delivered to the control grid circuits of V-5000
and V=5001 via decoupling networks.

tne full AGC voltage, or voltage presented by the
SENSITIVITY control, is delivered to the AGC SELECTOR
switch in the SBS-1, for use in the CARKILER position.

the circuit is essentially a voltare quadrupler; a
discussion of its operation follows. It is assumed that
R-5020 is fully CCW, grounding the cathode of CR-5001.

For simplicity of explanation, a 2 volt peak to peak
square wave input is assumed.

(a) input waveform assumed:

* I o o ean - P
to t. Ca Ca
(b) at time t-0, C-5112 charges to 1 volt via CR-5001.

+ 1=

cana ! J7
+ —N— cH-500/
!
(c) at time t-1, the input becomes -1 volt. C-5117
charges to -2 volts via CR-5002.
=
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(d) at time t-2, the input again becomes plus 1 volt.,
C-5112 again charges to 1 volt via CR-5001. At th
same time, C-5117 discharges into C-5033 via CR-5003
in the manner shown.
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g) The
(1)

(2)

(3)

(4)

(e) at time t-3, the input becomes -1 volt.
The cathode of the AGC diode, CR-5004, is -4 volts
negative with respect to ground; C-5006 charges to
-4 volts. Thus, the circuit quadruples the peak
input voltage.

(f) the THRiZSHOLD control, R-5020, varies the back bias
on CR-5001 from O to about 100 volts. This control
is a voltage delay, which prevents the production of
AGC until the peak input signal voltage exceeds the
back bias set by R-5020.
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DRIFT METER Circuit:

the DC correction voltage from the phase detector is
applied to the control grid of the drift meter amplifier,
V-5008B, via R-5080.

the cathode circuit of V-5008B contains the drift meter;
the face of this meter is graduated in RED, YELLOW and
GREEN areas on each side of zero center scale.

A voltage divider adjustment, R-507L, permits zeroing the
meter when the correction voltage is zero. (plus 2.7 V)

a negative correction voltage will cause the tube to
conduct less; this will cause a deflection of the meter
to the left. A positive correction voltage will cause
the meter to deflect to the right. -

the circuits are designed to that the meter indication
is a measure of the total amount of drift. As an
approximation:

(a) GREEN extends to 500G cycles.

(b) YELLOV extends from about 500 cycles to 1 KC.

(¢c) RED extends from about 1 KC.

RED, then, indicates the limit of the "hold in" range.
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h)

i)

The

(2)

(3)

(4)

(5)

(6)

(7)

The
(1)

(2)

(3)

(d)

DRIFT ALARM circuit:

the drift alarm utilizes two identical stages, V-5007A
and V-5008A.

the control grid of V-5008A receives the DC correction
voltage from the phase detector circuit.

the control grid of V-5007A centains the alarm zero adjust
sotentiometer, R-5064, in a voltage divider network.

One end of this network connects to the -150 volt supply;

the other end of the network connects to B Plus via R-5071.
The voltage at the wiper of R-5064 can be brought close
to O volts. (actually, to the "zero reference" voltage)

each plate is connected tc a terminal of a neon alarm
indicator, I-5000,

with zero correction voltage from the phase . detector,
R-5064 is adjusted for approximate zero; both tubes then
conduct equally, and the difference of potential across
the neon indicator is zero.

a correction voltage from the phase detector unbalanc s
the conduction of the two alarm tubes; unequal plate
voltages are developed.

the circuits are designed such, that, for a plus or minus
carrier drift of about 750 cycles, the plate voltage
unbalance is of sufficient magnitude to light the n on
indicator,

Memory or Delay Circuit:

the correction voltage from the phase detector is applied
to two memory capacitors, C-5076 and C-5077, via R-5079.
Note that the voltage on these capacitors is applied to
the Varicap circuit of the 705 KC oscillator arrangement,

when the carrier is not fading, the memory capacitors
can charge and discharge to follow the correction voltag
from the phase detector; they do so relatively slowly,
due to the time constant of the circuit. Note that the
correction voltage to the Varicap circuits of the 250 KC
oscillator arrangement is applied immediately, with

no delay.

when the carrier fades, the fade relay removes the
correction voltage; the memory circuit is suspended, as
it were, and cannot discharge; thus, the converter
injection oscillator frequency is maintained until the
carrier returns.

should it become necessary to return the memory circuit
to a neutral position quickly, a RESET button has been
incorporated. This connects the memory circuit to th
reference voltage of the phase detector.
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B+ a

j) The Product Detector Oscillator and Amplifier Circuits:

(1)

(2)

(5)

(6)

(7)

(8)

| s 44f
s

the product detector oscillator and amplifier circuits
produce a stable, nominal 250 KC signal to be
delivered, in the 03C position of the HCC-0SC switch,
to the product detectors of the SBS-1 via the AFC ON
OFF switch on that unit.

V-5006A is a 1.5 mc crystal oscillacor. The frequency
of this circuit may be controlled, over a limited
range, by Varicap control C-5069, which is excited by
the correction voltage from the phase detector,

a change in the Varicap bias of plus or minus 1 volt
results in a respective decrease or increase in
frequency of 50 cycles.

V-5006B is a 1,25 mc crystal oscillator and mixer
circuit. The 1.5 and 1.25 mc frequencies are mixed
in this stage, resulting in a 250 KC difference
frequency at the plate,

the 250 KC difference frequency from V-5006B is applied
to a buffer stage, V-5005, the plate circuit of which
is tuned by resonant tank L-5033.

V-5005 and V-5006, together with their associated
crystals and Varicap, are énclosed in a temperature
controlled oven. A heat sensitive control maintains
the oven temperature at 70 degrees C.

the nominal 250 KC signal from buffer stage V-5005
is applied to two cascade 250 KC stages, V-5004 and
V-5003. Resonant tanks are employed for tuning the
plate circuits.

V-5003, the final 250 KC amplifier, has an associated
AGC circuit, a simplified sketch of which is shown
below., The operation of the circuit is discussed on
the following page.
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(9) CR-5010 is back biased by a voltage divider ne%work,
R-5050 and R-5G51. C-5043 bypasses R-5050, to
maintain the bias essentially constant.

(10) the output of V-5003 is coupled, via C-5040, to
voltage divider network R-5049 and R-5115,
C-~-5054, which bypasses R-5115, has such a low
reactance at 250 KC that point A may be considered
to be at RF ground.

(11) when the peak amplitude of the 250 KC signal exceeds
the bias on CR-5010, the diode conducts, charging
C-505L4 negatively. The AGC voltage developed here
is applied to the control grid of V-5006A,

(*2) the output of the internal 250 KC circuits is
delivered:

(a) to S-5000, the RCC-0SC selector switch, via the
YsLLOW tap on the secondary of T-5001,

(b) to the phase detector circuit via the GREEN
secondary lead of T-5001,

The Converter Injection Oscillator and Amplifier Circuits:

(1) the converter injection oscillator and amplifier
circuits produce a stable, nominal 705 KC signal to
be used by the mixer stage of the SBS-1 when the
system is in AFC ON operation.

(2) V-5012A is a 10.705 mc crystal oscillator. The
frequency of this circuit may be controlled, over
a limited range, by a Varicap control, C-5107,
excited by the correction voltage from the phase
detector and memory circuit.

(3) a change in the Varicap bias of plus or minus 1 volt
results in a respective increase or decrease in the
frequency of 1 KC., Note that this effect is opposite
to that encountered in the 250 KC circuits.

Note also that a change in bias has ten times the
effect on the 705 KC circuits, than on the 250 KC
circuits.

(L) V-5012B is a 10 mc crystal oscillator and mixer circuit.
The 10,705 mc and 10 mc frequencies are mixed in
V-5012B, resulting in a 705 KC difference frequency
at the plate of this stage.

(5) the 705 KC difference frequency from V-5012B is

applied to a buffer stage, V-5011, the plate circuit
of which is tuned by resonant tank Z-5002,
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(6) V-5012 and V-5011, together with their associated
crystals and Varicap, are contained in a temperature
controlled oven. A heat sensitive element maintains
the oven temperature at 70 degrees C.

(7) the nominal 705 KC signal from buffer stage V-5011 is
applied to two cascade 705 KC amplifiers, V-5010 and
V-5009., Cathode degeneration is employed in V-5010;
V-5009 uses fixed bias. Both stages are tuned by
means of resonant plate tanks.

(8) an AGC system similar to that found in the product
detector oscillator and amplifier circuits is
employed.

(9) the 705 KC output is made available at J-5003, from

which point it is delivered to the mixer circuit of
the SBS-1 when the system is in AFC ON operation.
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C. Operation of the Model SBC-1 Sideband Converter:

1.

2e

e

It is assumed that the unit has power applied at the input
and that the POYER STANDBY ON switch is in the STANDBY
position. The power cable should not be disconnected,

nor input power switched off unless the equipment is to

be completely shut down for maintenance or emergency
reasons. In STANDBY condition, power is applied to the
oscillator oven circuits, the power supply control
circuits, and the power supply filaments.

It is difficult to set forth a rigid set of rules for the
operation of the S3C-1, due to its versatility. This
procédure is in the nature of a guide for personnel
handling the SBC-1 for the first time, Experienced
operators will doubtless discover short cuts and "kinks"
peculiar to their own particular installations and

modes of reception.

It will be assumed that an ISB signal is to be received,
with suppressed carrier. The 3.5 KC bandpass filters
will be selected.

Preliminary:

a) SBS-1:

(1) Set the Channel A and Channel B DETECTION switches
to the SSB mode,

(2) Set the Channel A IF BANDYVIDTH selector switch to
the 3.5 KC LSB position.

(3) Set the Channel B IF BANDWIDTH selector switch to
: the 3.5 KC USB position.

Note: these positions may be reversed, if desired; that
is, the USB may be brought through Channel A
and the LSB may be brought through Channel B,

(4) Set the Channel A and Channel B AGC RESPONSE
controls to the FAST position.

(5) Set the MONITOR gain control to the "O" position.

(6) Place the AFC ON OFF switch to the OFF position.

(7) Place the MANUAL gain control fully CCW.

(8) Place the AGC SELECTOR to CAKRIER. |

Note: even though the AFC is OFF, the circuits

of that unit still function. The carrier
amplifier chain reconstructs the carrier,
and produces an AGC voltage which is used
in the CARRIER position of the AGC SELECTOR.

(9) LEVEL ADJUST controls to their mid positions.
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(10) If loudspeakers are being used to monitor the
audio outputs, the MONITOR jack is not used.
If monitoring is to be done locally, at the
unit, headphones may be inserted at the MONITOR
jack. In the "O" position of the CH-A CH-B
MONITOR GAIN control, the output signal to the
phones is grourided. If the control is moved to
the left, only Channel A audio will be heard.
If the control is moved to the right, only
Channel B audio will be heard.

b) AFC-2A:
(1) SENSITIVITY control fully CW
(2) TUNING KCS control to the "O" position.
‘(3) CARRIER SELECTOR to the OSC position.
L. Operation: (AFC OFF)
(1) Place the POWER STANDBY ON switch to ON,

(2) Tune the associated receiver to the carrier frequency
assigned.

(3) The LINE LEVEL meters will indicate the andio output.
The monitors may be used to monitor each channel, to
assist in tuning.

(4) The AGC SELECTOR may be switched, if desired, to
the mode of AGC control desired, if CARRIER position
is not wanted,

(5) The LEVEL ADJUST controls should be set to adjust the
appropriate LINE LEVEL meters to "O VU". This is
the setting for the standard audio output.

(6) The AGC RESPONSE controls should be set to the position
which prevents the LINE LEVEL meters from swinging
above "0 VU", on fluctuations,

5. Operation: (AFC ON)

(1) Place the AFC ON OFF switch to the ON position.

(2) Hold down the RESET button; adjust the TUNING KC3
control for maximum indication on the CARRIER LEVEL
meter, and a zero center scale reading on the
DRIFT meter.

(3) Release the RESET button. The system is now operating
with automatic fregquency control.
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GENERAL DESCRIPTION:

The SBS-1 Power Supply Section is a self contained power supply
used not only to supply power to the SBS-1 but to the TMC Model
AFC-2 as well when the two are combined in the SBC-1 system.

The supply also provides power to the TMC model HFR-1 in some
combinations of the DDR-5 receiver systems. In the DDR-5 system,
the power supply is re-designated SBS-2 Power Supply Section and
supplies power to the AFC-3 as well as the SBS-2. The supply
provides B+, C-, oven heater voltage and primary A.C. to the
system.

1.1 Physical Size: The power supply is designed to fit on top
of the filter chassis of the SBS-1 and is fastened by seven
screws holding the supply to the sideplates. The power supply
is 16 3/4" wide x 5 1/2" deep x 5 1/8"high and weighs approxi-
mately 30 pounds.

1.2 Output Connections: Three TMC type JJ-200 quick disconnect
multi-conductor jacks are used to connect the various units to
the power supply. The input power receptacle is a TMC type
JJ-235, three prong twist lock. Three fuses are used within the
unit to provide overload protection for the B+, C- and A.C. Line
and are located on the rear plate.

1.3 Switches & Controls: The power supply requires remote turn-on
by the SBS-1 through interconnect jack J7002. A voltage adjust
potentiometer is located on the rear plate for setting the B+
output voltage.

1.4 Blower: A muffin fan is contained within the power supply and

is mounted on a sub-chassis which is connected to the rear plate.

The fan is readily made accessable by prying off the grill in
front of the fan. The fan provides forced air cooling for the
SBS-1 system.

PERFORMANCE SPECITFICATION:

2.1 Primary A.C. Voltanes::. AC line voltage is supplied to the Fre-
quency standard/oven amplifier power supply in the HFR-1 (if used)
through pins A & B, J7004. AC line voltage for the AFC-2 oscil-

lator ovens is supplied through pins A & B, J7003. Either 115V or

230V lines may be used with the proper modifications of trans-
former primaries.

2.2 Filament Voltages: A 6.3V 17 ampere line is used to supply fila-
ment voltage to all the units in the system. This voltage is
applicd to pins E & F, J7003 and J7004, and pins E,Z,W and F,Y,X
of J7002. Scparate filament lines for the audio channcls are
supplicd through J7002.
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2.3 Oven Heater Voltage: In addition to the oven heater voltage to
the AFC-2 noted in paragraph 2.1, 6,3 volts AC is applied to
pins C and D of J7002 for the ovens in the SBS-1 converter sec-
tion.

2.4 Iias Voltage: A regulated bias voltage of -105 volts is supplied
to the units in the system through pin H, J7002, J7003, J7004.

2.5 B+ Voltage: Regulated B+ voltage is suppli2d to the units in the
system through pin K, J7002, J7003, J7004.

2.6 AGC Line: The AGC line from the AFC-2 is supplied to the SBS-1
through interconnection in the power supply. The HFR-1 is also
connected to the AGC line within the power supply.

2.7 Remote Turn-On: The power supply may be switched from the STANDBY

condition to the OPERATE condition by connecting pin U, J7002 to
pin P, J7002., The POWER switch, $6208 in the SBS-1, performs this
function.

THEORY OF OPERATION:

Power
Power

distribution and circuitry are illustrated in "Schematic Diagram,
Supply Section', TMC drawing number CK-523 (8 SIZE). It is assumed

the reader has this drawing available for reference to clarify any
further explanations contained in sections 3 and 4. CK-561 (ROLL SIZE)
should also be consulted,

3.1

3.1.1

3.1.2

3.1.3

Sequence of operation:

OFF: The unit will be completely OFF only if the line cord is
removed from J7001 or if F7002 is open or missing.

Standby: When the line coxrd is inserted into J7001, the power
supply is placed in the STANDBY condition. Primary voltage 1is
applied to T7001 and T7002, resulting in filament voltage being
applied to V7001 and V7002 by the secondary T7002. The secondary

of T7001 supplies heater voltage to K7001, the TIME DELAY RELAY,

as well as oven heater voltage to pins C & D, J7002. One side

of this line is also connected to the coil of K7002, the ON/OFF
relay. In the STANDBY position,A.C. line voltage is applied directly
to pins A & B, J7003 and J7004. The STANDBY indicator in the

SBS-1 is across the oven heater line and will light.

Time Delay: If the POWER switch S6208 in the SBS-1 is set to the

POWER ON position immediately upon insertion of the line cord, the
unit will remain in the STANDBY position for a nominal 60 seconds

before switching to POWER ON, This is the time required for

ACILVIF PRESE INC. BROGCGKIYN 1Y N Y WRTOCK NO. 43%0M
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3.1.4

3.2

3.2.1

3.2.2

TIME DELAY RELAY K7001 to close. The time delay is required on
initial turn-on to allow regulator tubes V7001 and V7002 the
proper cathode warm up period. The relay and regulator tube
filaments are operated continuously and the time delay will no
longer be encountered when switching from STANDBY to POWER ON
after initial turn-on under the conditions noted.

Power On: Let us assume 60 seconds have elapsed since insertion
of the line cord. K7001 has closed and we now set S6208 on the
SBS-1 from STANDBY to POWER ON. Pin P, J7002 is now connected

to pin U, J7002, through S6208 in the SBS-1, Connecting pins P &
U places 6.3 VAC from the secondary of T7001 (the oven heater line)
across the coil of ON/OFF Relay K7002 and K7002 will energize.
Primary voltage is applied through K7002 to T7003. The muffin fan,
B7001, will start running as 115V is applied to its windings, The
secondary of T7003 supplies filament voltage to the SBS-1, AFC-2
and HFR-1 from pins 10 & 11 and filament voltage for the audio
channels in the SBS-1 from pins 14 & 15 (Channel "A") and 12 & 13
(Channel "B"). The higher voltage windings will be discussed in
the detailed descriptions of their associated circuits so for the
present we shall say that B+ and C- will be applied to the system
through J7002, J7003 and J7004. Setting S6208 from STANDBY to
POWER-ON will cause the STANDBY indicator to extinquish and the
POWER-ON indicator to light.

The Bias Supply Circuit: The bias supply circuit consists of a
full wave rectifier, an LC filter and a Zener Diode controlled
shunt regulator,

Rectifier and Filter: The secondary of T7003 supplies 240V RMS
between texrminals 5 and 7, center tapped at terminal 6. This
voltage is rectified by two silicon rectifiers, CR7005 and CR7006,
of type 1N547. The resultant negative D.C. voltage developed
across input capacitor C7004 is approximately -160 volts. The LC
filter consisting of C7004, L7001 and C7005 is used for ripple
reduction and the DC voltage across C7005 is approximately -150
volts.

Shunt Regulator: The shunt regulator section of the bias supply is
made up of a Zener Diode voltage regulator and series resistor
R7014. Input voltage and load current variations are absorbed by
the Zener Diode, CR7007, type 1N3006RB. The Zener breakdown
voltage is a nominal -105 volts. The diode regulator maintains
this voltage by adjusting its Zener current to vary the IR drop
across R7014. As a result of this characteristicydiode dissipa-
tion will be max. at min. load. CR7007 dissipates a maximum power
of 7 watts. The Zener Diode acts against ripple variations in the
same manner as input voltage variations and the ripple output of
the bias supply is less than 1MV with 125 volts line voltage at
full load.

OGILVIE PRESS, INC., BROOKLYN 17, N. Y. STOCK NO. 430M
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3.3

3.3.1

3.3.2

The B+ Supply: The B+ supply is comprised of a bridge type
full-wave rectifier, filter capacitor, and output voltage
regulator.

Rectifiers and Filter: The secondary of T7003 provides a 270V
RMS output between terminals 8 and 9 for rectification by a
full-wave bridge circuit consisting of CR7001, CR7002, CR7003,
and CR7004 of type 1N547. A 50 ohm surge resistor, R7012, is
used to prevent excessive surge currents from destroying the
gsilicon diodes in the bridge circuit. The resultant D.C. out-
put voltage across C7003 is a nominal +300 volts at full load.
This voltage will exceed 400 volts under no load conditions,

Regulator Section: The B+ regulator section is comprised: of
four sub-sectionrs; a series regulator or passing tube, V7001;

a D.C. amplifier tube, V7002; a voltage reference, CR7007
(Zener bias regulator); and a comparator network of R7006,R7007
and R7008. The voltage between F 7001 and ground is B+.

_a. The output voltage between F7001 and ground is the difference
between the voltage across C7003 and the voltage drop across
V7001. V7001 acts as a variable resistor, controlled by its
grid potential.

_b. The plate of V7002 is direct coupled to tke grids of V7001

through parasitic suppressors R7004 and R7005. It can be seen

that the plate of V7002 and the grids of V7001 are at the same
potential and a change in V7002 plate voltage will change the

" resistance of V7001,

c. The comparator network of R7006, R7007 and R7008 is connected
between F7001 and CR7007. The arm of potentiometer R7007 is
direct coupled to the orid of the D.C. amplifier tube.(Pin 4
of VT002). The difference between the voltage at the arm
of R7007 and the cathode of V7002 is the bias voltage for V7002
and hence will determine the quiescent point of the tube. The
plate voltage at this point will determine the grid voltage of
V7001 and hence the output voltage at F700l. The output voltage
at F7001 czn be adjusted by changing the position of the arm of
R7007 and should normally be set at 200 volts.

d. If the voltage across CR7007 is a constant, then any change
in output voltage at F7001 will produce a change of grid bias

on V7002 and a resultant change in the resistance of V7001. The
change in this resistance and the resultant I.R. drop across
V7001 will compensate for the original change at F7001 and main-
tain the output voltage at F7001 a constant. The circuit oper-
ates as a closed loop system to compensate for line voltage
variations and changes in load current.

_e. Let us assume that the voltage gt F7001 is adjusted for
200 volts at a constant load. If the line voltage decreases, the
D.C. input voltage to the regulator will decrease across C7003.

as il Al A RS Ad
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The output voltage at F7001 will also decrease as a result,

causing the grid of V7002 to go more negative. Plate current

in V7002 will decrease with a resultant increase in V7002 plate
voltage. The grid of V7001 will become less negative with respect
to the cathode,causing the resistance of V7001 to decrease. The
voltage drop across V7001 will decrease, causing the output volt-
age at F7001 to return to 200 volts. '

_£, If the line voltage increases, the input to regulator will in-
crease, causing an increase in output voltage. This increase in
output voltage will cause the grid of V7002 to go less negative
increasing the plate current., The plate current increase will
cause a reduction in plate voltage and therefore the grid of
V7001 will become more negative with respect to the cathode. The
resistance of V7001 will increase and the voltage drop across
V7001 will increase to reduce the output voltage to 200 volts.

The regulator acts against ripple voltage in a similiar manmer.

_g. Let us assume that the line voltage is constant, and that the
output voltage is adjusted at 200 volts between F7001 and ground
at a certain load current. The load in this case being across
F7001 and ground. If the load current increases, the output volt-
age across the load will decrease due to a re-division of voltage
between V7001 and the load. A feedback action as in paragraph
(e) occurs, returning the output voltage to 200 volts.

_h, If the load current decreases, the output voltage at F7001 will
increase due to a re-division of voltage between V7001 and the
load. A feedback action as in paragraph (f) occurs, returning the
output voltage to 200 volts.

TROUBLE SHOOTING DATA

This section is devoted to alding the technitidn in locating troubles
which may develop in the power supply.

4.1

4.2

Normal Operation: Figures 4.1.1, 4.1.2, 4.1.3 and 4.1.4 show
normal performance of the power supply. The unit is fully tested
at the factory to insure proper operation and no adjustment of
any kind is required upon installation of the equipment.

Voltage Measurements: Before voltage measurements can be made, the
power supply section must be removed from the SBS-1 chassis., Fig.

4.2.1 shows power supply removal. The bottom of the power supply

is open to facilitate access to components and tube sockets.

After removal, the power supply may be turned upside —down and

and the SBS-1 reconnected to J7002.
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4.2.1

4.2.3

Voltage Measurement Chart: Terminal board TB7001 mounts almost

all of the circuit compoments and is a handy place to perform
voltage measurements Figure 4.2.2 shows the board with numbered
test points for voltage measurement. The chart of Fig. 4.2.2
refers to these test points, All D,C. voltage measurements made
with a 20,000-ohms-per-volt meter. A.C. voltages measured with

a DAVEN model 861 VIVM. The voltages noted are for 115V line
voltage.

Ad justment of B+ Voltage: The output of the B+ supply should be

adjusted at 200 volts with the system units connected and working.
Place a voltmeter between F7001 and ground and adjust R7007 for
200 volts. F7001 is accessable through the top cover.
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Voltage Measurement Chart for TB 7001

VI TS T

FROM T TO NORMAL D, C.VOLTAGE AT: | NORMAL AC
N0 TOAD ~ FULL LOAD | VOLTAGE REMARKS
TP #1 GND 380 290 _ Plate of V7001
TP #2 GND 380 290 _ Plate of V7001
TP #3 GND 130 195 _ Plate of V7002
TP #4 GND 320 270 o Screen of V7002
TP #5 GND -105 -105 less than |Output of bias
supply ;
1MV RMS See FIG. 4.1.4
TP #6 GND 200 200 less than |[Output of B+ supply
100 MV RMS |See FI1G.4.1.2 and
4.1.3 °
TP #7 GND 130 195 Pin 1,V7001, Control
- Grid.
TP #8 GND 130 195 Pin 4, V7001 ControlJ
— Grid.
TP #9 GND -160 -160 Output of bias
rectifiers
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Voltage Measurement Chart for TB 7001

FROM TO NORMAL D.C.VOLTAGE AT: |NORMAL AC REMARKS
NO LOAD - FULL LOAD VOLTAGE
TP #10 TP #11 _ 270 RMS Input to B+ bridge
“_ rectifiers
TP #12 TP #13 . 240 RMS Full secondary
- voltage input to
bias rectifiers
TP #14 GND 380 310 Output of B+ bridge

rectifiers.
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I TEST EQUIPMENT REQUIRED

A. 1-AC VTVM Balentine Model 314. (or equivalent)

B. 1-RF VIVM Hewlett Packard Model 410B. (or equivalent)

C. 1-RF generator Measurements Corporation Model 82. (or
equivalent)

D. 1-Audio generator Hewlett Packard Model 200AB. (or
equivalent) ‘

E. 1-Counter Hewlett Packard Model 523C. (or equivalent)

F. 1-Audio analyzor Panoramic Model LP-1A. (or equivalent)

G. 1-TTG (two tone generator) (or equivalent) -

H. 1-Oscilloscope Tektronix Model 515A. (or equivalent)

I. 1-50 ohm 1 watt resistor.

J. 2-600 ohm 1 watt resistors.

ADDITIONAL INFORMATION

Supporting test specifications, S-628 power supply and S-626,

250KC plug-in IF strip.

II PRELIMINARY

A. Inspect the unit for mechanical imperfections such as loose
screws,' terminal boards, etc.

B. Inspect for obvious wiring errors.

C. Check for B+ shorts with an ohmmeter.

D. Turn Power Switch to STAND-BY position, then plug unit into AC
outlet. The filament of the power supply tubes, V-7001 and
V-7002, should be on. STAND-BY lights should go on immediately

E. Turn power switch from STAND-BY to ON. 60 seconds + 20 sec.
after applying AC to the unit the fan and B+ should be on.
POWER ON light should go on immediately and STAND-BY light
should go off.

F. Check P+ on L-6803 of A-2232 terminal board, it should be +200
volts. Check B- on L-6805 of the same board, it should be
-105 volts.

I11 250KC OSCILLATOR

A. Turn AFC switch to the OFF position. This in effect engages
the, 250KC crystal oscillator.

B Turn the CHANNEL A DETECTION switch to the SSB position, and
the CHANNEL B DETECTION switch to the AM position.

C. Connect VIVM to Pin 2 of V-6203, and adjust R-6249 for a
reading of -1 volt. ‘

D Connect a counter to the output side (Bl) of T-6204 (center
conductor of cozxial cable is also on this point), and adjust
C-6231 for 250,000 + 1 cycle.

E. Check back to Pin 2 of V-6203 as in C. and re-adjust R-6249
if necessary. The final setting should be of C-6231 for the
proper frequency reading on the counter.

F. Connect AC VIVM to the ouvtpat of T-6204, it should be 1 volt
+ 10%.

OGILVIE PRESS, INC., BROOKLYN 17, N. Y STOCK NO. 459M
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G. With AC VI'VM still connected as in F. turn the CHANNEL A
DETECTION switch from SSB to AM. The output should drop
to 0 volts. Leave in the AM position.

H. Turn the CHANNEL B DETECTION switch to the CW, then the SSB
position. 1In both cases the AC VIVM should read approximately'
1 volt.

IV 705KC OSCILLATOR

A. With the AFC switch in the OFF position. The 705KC crystal
oscillator is activated. T ‘

B. Connect VIVM to Pin 2 of V-6202, and adjust R-6215 for a
reading of -1 volt.

C. Connect a counter to the output side (Bl1) of T-6203 (center
conductor of coaxial cable is also on this point), and adjust
C-6214 for 705,000 + 1 cycle,

D. Check back to Pin 2 of V-6202 as in B. and re-adjust R-6215
if necessary. The final setting should be of C-6214 for the
proper frequency.

E. Connect AC VIVM to the output of T-6213, it should be 1 volt
+ 10%.

\'s AGC COMPARATOR

A. Turn the AGC SELECTOR switch to the CH-A-B position.

B. Turn CHANNEL A & B AGC RESPONCE switches to the FAST position.

C. Connect the VIVM to Pin 2 then Pin 7 of V-6206, a reading
of 0 volts should exist in both cases.

D. Rotate both pots R-6234 and R-6237 to the full clockwise
position and place the VIVM on the slider arm of R-6234.
Rotation of R-6234 should vary the DC voltage from a positive
to negative voltage from CW to CCW position. Repeat the same
operation with R-6237.

Adjust R-6234 to 0 DC volts with the VIVM on the slider arm
of this pot and 1lock.

F. Place VIVM on the R-6237 slider arm, adjust to 0 DC volts
and lock. -

VI AGC MANUAL .CONTROL

A. Turn the AGC SELECTOR switch to the MANUAL position.

B. Connect the VTVM ON the post at the Junction of CR-6202 and
CR-6203 and rotate the AGC MANUAL control to the full clock-
wise position. The VITVM should read approximately O volts.

C. Rotation of the AGC control to the full CCW position will

bring the voltage to -20 volts. Record the reading obtained
on the test data sheet.

OGILVIE PRESS, INC., BROOKLYN 17, N. Y. S8TOCK NO. 4359M
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VII CONVERTER AND 25C0KC AMPLIFIER

A.

Set the RF generator for 250KC and 10MV output. Connect

to J-6800, the low % input, and the AC VIVM on Pin 9 of
V-6200. Rotate R-6800 to full CW position, AFC sw1tch to
ON and AGC MANUAL control to maximum.

Connect a temporary clip lead jumper from P1n 1 of V-6201
to ground. This is to prevent interaction of the secondary
to the primary of T-6200.

Tune the top slug on T-6200 for maximum 1ndlcation.

Remove jumper line connected in B and adjust bottom

slug for minimum indication on meter. Remove AC VITVM

and adjust RF generator output for 1MV,

Connect AC VIVM to J-6804., Adjust slug on T-6201 for
maximum indication on VTVM. Meter should read approximately
7 millivolts, Record on test data sheet.

Connect VIVM to J-6801 HI Z input. With 1MV oun J-6800,
there should be 2 to 3 millivolts on J-6801. Rotation

of R-6800 in the CCW direction should reduce the reading
to zero volts. Rotate R-6800 back to full clockwise
position. Record voltage on test data sheet.

Converter and 250KC Response.

a. Set the RF generator for 455KC and 1MV output, AFC
switch to OFF position.

b. Connect AC VIVM as in VII E. Turn CHANNEL A DETECTION
switch to SSB and CHANNEL B DETECTION switch to AM.

c¢. Vary the frequency of the signal generator 15KC above
and below 455KC, Record the 3db drop off poinis.
Subtracting the two frequencies will give the overall
bandpass of 24KC or greater.

VIII 1IF AMPLIFIER OUTPUT

AI

The bandpass of the crystal filters may vary with the
different customer orders. The 3.5KC and 7.35KC filters
are more widely used and are illustrated in this procedure.
The position of the filters in relation to USB and LSB

may also vary with customer orders. In this procedure

the USB and LSB IF strips are plugged in as follows:

7.5KC USB IF strip to J-6000., 3.5KC LSB IF strip to J-6002,
3.5KC USB IF strip to J-6001, 7.5KC LSB IF strip to J-6003.
Turn the AGC SELECTOR switch to the CH-A-B position.

Turn CHANNEL A and B IF BANDWIDTH switches to the 7.5KC
LSB position and connect AC VIVM to J-102 of the 7,5KC USB
IF strip.

Vary the RF generator approximately 1KC below 455KC and
adjust for 10V output.

DOILVIE PRESS, INC., BROOKLYN 17, N. Y. 8TOCK NO. 439M
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‘E. The VTVM should show a peak of 1 volt. 1If this does
not occur, set R-116 for 1 volt and remove VTVM.

F. Turn CHANNEL A and B IF BANDWIDTH switches to the 3.5KC
LSB position., Connecct AC VIVM to J-112 of the 3.5KC
USB IF strip and proceed as in step D and E.

G. Turn CHANNEL A and B IF BARDWIDTH switches to the 3.5KC
USB position and connect AC VIVM to J-102 of the 3.5KC
LSB IF strip.

H. Vary the RF generator approximately 1KC above 455KC and
proceed as in step E.

I. Turn CHANNEL A and B IF BANDWIDTH switches to the 7.5KC
USB position. Connect AC VITVM to J-102 of the 7.5KC
LSB IF strip and proceced as in step E and H.

IX CHANNEL A AND B AMPLIFIERS

A. Connect 50 ohm load on J-6806 CH-A output.

B. Readjust RF generator for 1MV output.

C. Connect AC VIVM across 50 ohm load and tune T-6205 for
maximum indication on VTVM. The reading should be
approximately 1 volt, and recorded on test data sheet.

D. Connect 50 ohm load on J-6805 CH-B output.

E. Connect AC VTVM across 50 ohm load and tune T-6206 for
maximum indication on VIVM. The reading should be approx-
imately 1 volt, and recorded on test data sheet.

X AUDIO CHANNELS, A & B

A. Connect one 6¢0 ohm 1 watt resistor between terminals 7
and 9 and one betwecen terminals 17 amxil 19 of E-6800.
Turn CUANNEL A and B DETECTION switches to SSB. Adjust
CHHANNEL A and B LEVEL controls for OVU or 100% on the
meters.

B. Connect AC VIVM between terminals 2 and 4 of E-6800
(CHANNEL A). It should read approximately 23 volts.
Record on test data shecet.

C. Connect AC VIVM betwcen terminals 12 and 14 of E-6800
(CHANNEL B). It should recad approximately 23 volts.
Record on test data shect.

D. Remove RF gencrator from J-G800. Switch AC VI'VM to a
low range and adjust R-60/0. (CUANNEL B hum balance
control) for minimum rcading, It should recad 230MV
or less. Record on test data sheet. Turn CIHAMNEL
B DETECTION switch to AM. The VIvVM snould rcad approx-
imatecly 23MV, Rccord on test data shcet. Turn CHANNEL
B DETECTION switch to SSiI3 position.

.t AR e e e o e
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XI

Connect AC VTVM between terminals 2 and 4 of E-6800
and adjust R-6036 (CHANNEL A hum balance control) for
minimum reading. It should read 230MV or less. Record
on test data sheet. Turn CHANNEL A DETECTION switch
to AM. The VTVM should read approximately 23MV. Record
on test data sheet. Turn CHANNEL A DETECTION switch
to SSB position.
Connect Audio zenerator on the post of R-6005, (15K
resistor to 6S4 grid) and set frequency at 1KC and 2.5
MV output. Aujust CHANNEL A and B LEVEL controls for
OVU or 100% on the meters. Connect scope between ter-
minals 2 and 4 of E-6800.
vary the Audio gencrator above and below 1KC. The 3db
points should be 200 cycles or lower and 1O0KC or higher.
A clean sine wave should appear on the scope. Record
on test data shcet.
Connect AC VTVM and scope between terminals 12 and 14
of E-6800 (CHANNEL B) and repeat step G.
Replace Audio generator with TTG. Set controls as
follows:
1. POWER switch to ON,
2. RF TONE SELLCTOR to.OFF.
3. AUDIO TONE SELECTOR to TVWO TONE.
4, AUDILO OUTPUT control for 2.IMV output.
Adjust CHANNEL A and B LEVEL coantrols for OVU or 100%
on the meters.
Connect Audio analyzor or between terminals 2 and 4
of E-6800 (CHANNEL A). Set controls as follows:
1. POWER switch OX.
2. VERT. CALIB, SELECTOR to DB,
3. SWEEP RANGE SELECTOR to 20KC LOG.
4. SCALE SELECTOR *o 0.5.
5 INPUT MULT. to XI1K.
6 INPUT POT., Set the control so that the top of the
two tones is on the + 20DB line of the screen.
The total distortion products should be 40db down.
Reccord on test data sheet.
Connect Audio analyzor between terminals 12 and 14 of
E-~6800 (CHANNEL B) and repeat step K-6. Remove TTG
and Audio analyzor.

PHONE MONITOR

A,

Connecct RF generator to J-6800, Connect earphones to
MONITOR jack. Adjust CHANNEL, A and B LEVEL controls for
0VU or 1007%.cn the meters.
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XII

XIII

A 1KC tone should be heard on the phones, in the full

CW and full CCW position of the MONITOR control.

Turn CHANNEL A IF BANDWIDTH switch to 7.5KC LSB and rotate
MONITOR control to full CW position. The 1KC tone should
be heard on the phones.

Connect AC VTVM to J-6202 MONITOR jack. It should read
approximately 2 volts., Record on test data sheet
(CHANNEL A). Rotating control to full CCW position
should yield no signal. _

Turn CHANNEL A IF BANDWIDTH switch to 7.5KC USB position
and the CHANNEL B IF BANDWIDTH switch to 7.5KC LSB
position. The VTVM should read approximately 2 volts.
Record on test data sheet (CHANNEL B). Rotating control
to the full CW position should yield no signal. Remove
RF generator from J-6800.

PRODUCT DETECTORS

A.

ol

Connect AC VTVM to the post of R-6005. There should be
approximately 1 volt at 250KC on this post. Record on
test data sheet.

Connect RF generator to the post of R-6074. Set generator
for 249KC and .33 volts output.

Adjust LINE LEVEL control on CHANNEL A for OVU or 100%
on meter. Connect AC VIVM and scope to terminals 2 and

4 of E-6800. The VTVM should read approximately 23 volts
and there should be a clean sine wave on the scope.
Record on test data sheet.

Connect RF generator to the post of R-6075.

Adjust LINE LEVEL control on CHANNEL B for OVU or 100%
on meter. Connect AC VIVM and scope to terminals 12

and 14 of E-6800. The VIVM should read approximately

23 volts and there should be a clean sine wave on the
scope. Record on test data sheet.

DETECTORS

Turn CHANNEL A and B DETECTION switches to AM.

Adjust RF generator for 250KC with a 1KC 50% modulation
and .33 volts output.

Connect RF generator to pin 3 of T-6002 on detector

board A-2193. Adjust CHANNEL B LINE LEVEL control for

OVU or 100% on meters. The VTVM should read approximately
23 volts and there should be a clean sine wave on the’
scope. Record on test data sheet.
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D. Connect AC VIVM and scope to terminals 2 and 4 of E-6800.
E. Connecct RF generator to pin 3 of T-6000 on detector board
A-2193. Adjust CHANNEL A LINE LEVEL control for OVU
100% on meter. The VTVM should read approximately 23
volts auns tilere should be a clean sine wave on the scope.
Record on test data sheet,
X1v Repeat step III. Record oscillator volts and frequency on

test data sheet.

Repeat step IV. Record oscillator volts an

and frequency on test data sheet.
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THE TECHNICAL MATERIEL CORPORATION

MAMARONECK, N.Y.

SBS-1 TEST DATA SHEET g1

SERIAL NO,
MFG. NO,

AGC COMPARATOR

BALANCE POTENTIOMETER OK

AGC MANUAL CONTROL

AGC VOLTS.
AGC POTENTIOMETER OK

250KC CONVERTER AND AMPLIFIER

250KC AMPLIFIER OUTPUT VOLTS.
LOZ INPUT AND INPUT POTENTIOMETER OK
HIZ INPUT ~__VOLTS.
RESPONSE:  3DB POINTS KC AND KC
BANDPASS KC.
CHANNEL A AND B IF AMPLIFIERS
CHANNEL A IF AMPLIFIER VOLTS.
CHANNEL B IF AMPLIFIER VOLTS.
AUDIO OUTPUT
CHANNEL A VOLTS,
CHANNEL B VOLTS,
HUM BALANCE
SSB AM
CHANNEL A T MV — MV
CHANNEL B MV MV

AUDIO FREQUENCY RESPONSE (3DB POINTS)

CHANNEL A CYCLLES AND KC
CHANNEL A WAVESHAPE OK.,
CHANNEL B CYCLES AND

CHANNEL B WAVLSHAPE OK,

OGILVIE PRESS, INC., BROOKLYN 17, N. Y. B8TOCK NO. 4%9M
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AUDIO DISTORTION

CHANNEL A

SBS-1 TEST DATA SHEET #2

DB.

CHANNEL B

DB

PHONE MCNITOR OUTPUT

CHANNEL A VOLTS

CHANNEL B VOLTS

PRODUCT DETECTORS

250KC PRODUCT DETECTION INJECTION VOLTS.
CHANNEL A OK

CHANNEL B OK

AM DETECTORS

CHANNEL A OK

CHANNEL B OK

250KC OSCILLATOR

OSCILLATOR VOLTS.

OSCILLATOR FREQUENCY CYCLES.
705KC OSCILLATOR

OSCILLATOR VOLTS.

OSCILLATOR FREQUENCY CYCLES"
DATE

TESTER

OGILVIE PRESS. INC.. BROOKLYN 17, N. Y.

stock No. asom TMC TFORM NO. 265
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I INTRODUCTION: The SBS power supply is designed to furnish
A, B+, C-, oven heater and primary AC voltages to TMC Models
SBS-1, AFC-2 and HFR-1 when the SBS-1 is used in combination
with either one or both of the other two. This test procedure
should thoroughly insure proper operation of the power supply
if passed successfully.,

II EQUIPMENT REQUIRED:

AVO Meter, calibrated to + 1%. Record on test data sheet.
DAVEN model 170 VTVM or equiv. Record on test data sheet.
Variac, 500 watts minimum power capability.

SBS Power Supply Test Jig.

Line cord.

Timing Device, (Watch, Clock etc.)

S W+

III  PROCEDURE:

1. Conncct the power cables extending from the rear of the
Test Jig to the power supply under test.

2. Set S1 on the Test Jig to the OFF position.

3. Set S2.on the Test Jig to the AFC FIL. position.

4, Set the SBS switch to the INT. position.

5. Set the Variac output at 115 volts. Set the Variac OFF.

6. Connect the line cord from the Variac output to J7001 on the
power supply under: test.

7. Connect the AVOMETER between the GND and B+ test points on

the Test Jig so as to read + 250 volts DC full scale.

8. Note the time on the timing device being used and set the
Variac to ON. The following results should be obtained
immediately:

* a) The HFR AC indicator should light.

b) The AFC AC indicator should 1light.

* ¢) The SBS OVEN HTR. indicator should light.

d) The fan within the Test Jig should start running.

*

After a period of not less than 30 seconds, the following
should be obtainecd:
x €) The fan within the power supply should start running.
f) I2 on the Test Jig should light. (RED)
£) The meter should read hetween 150 and 230 volts.
9.x Adjust the VOLTAGE ADJ. potentiometer on the power supply
for a 200 volt reading on the meter. '
10.%x Remove all the B+ fuses from the Test Jig. The output
should not vary more than + 1 volt. Replace fuses.
11.% Vary the output of the vVariac from 105 to 125 volts. The
meter reading should not vary more than + 1 volt.
12.% Set S2 to the IFR FIL, position. 1I2 should rémain 1it.
13.%x Sct S2 to the CIIAN., B FIL. position. I2 should remain 1lit.
14.% Sct S2 to the CHAN. A FIL. position. I2 should remain 1lit.

* RECORD ON TEST DATA SHEET.

OGILVIE PRESS, INC., BROOKLYN 17, N. V. BYOCK NO. 4390M
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15, * Set S2 to the FIL. LINE position. I2 should remain 1lit.

1G6. * Set S1 to the AFC C- position. Il should light dimly.

17. * Set S1 to the AFC B+ position. 1I1 should light brightly.

18. * Repeat steps 15 & 16 for SBS and HFR B+ and C- positions.

19. * Return S1 to OFF and S2 to AFC FIL. Il should go out but
12 should remain lit.

20. Remove the AVOMETER.

21. Set the AVOMETER to read -250 volts full scale. ,

22. * Place the meter between the GND and C- test points on the
Test Jig. The meter should read -105 + 5 volts.

23, * Vary the output voltage of the Variac FTrom 105 to 125 volts.
The meter should not vary more than 4+ 1 volt.

24. Remove the AVOMETER. -

25. * Place the DAVEN VIVM between the GND and B+ test points on
the Test Jig. The meter should read less than 50 millivolts.

26 . * Place the DAVEN VTVM between the GND and C- test points on the
Test Jig. The meter should read less than 5 MV. Remove meter

27.  Set S1 in any B+ position. Il should light.

928 . * Remove F7001 from the power supply. I1 should go out.

29. Set S1 in any C- position. Il should light.

30. * Remove F7003 from the power supply. Il should go out.

31. *'Remove F7002 from the power supply. The following results
should be obtained: :
a) All remaining indicators on the Test Jig should go out.
b) The fans within the power supply and Test Jig should

stop running.
32. Set variac to OFF.
33. Replace fuses and remove all test equipment. This completes

* RECORD ON TEST DATA SHEET

production testing of the SBS power supply.
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MAMARONECK, N. Y.
SBS-1&2 POWER SUPPLY TEST DATA SHEET
SERIAL NO.
MFG. NO,
8. (a) HFR 115VAC Voltage OK
(b) AFC OVEN HTR. Voltage OK
(c) SBS OVEN HTR,., Voltage OK
(e) TIME DELAY RELAY OK
9. B+ VOLTAGE ADJ., for 200 Volts OK
10. FULL LOAD TO NO LOAD, Regulation +1 Volt OK
11. VARIATION OF LINE VOLTAGE, Regulation +1 Volt OK
12. HFR. FIL, - OK
13. SBS CHAN, B FIL, OK
14. SBS CHAN., A FIL, OK
15. SBS FIL. LINE OK
16. AFC C- Voltage OK
17. AFC B+ Voltage OK
18. SBS & HFR B+&C- Voltage OK
19. AFC FIL. ' OK
22. C- VOLTAGE -105V +5 Volts VOLTS
23. C- VOLTAGE, Regulation +1 Volt OK
25. B+ HUM LEVEL (less than .05 Volts) VOLTS
26. C- HUM LEVEL (less than .005 Volts) VOLTS
28. B+ fuse check OK
30. C- fuse check OK
31. MAIN fuse check OK
DATE
TESTER

OGILVIE PRESS, INC., BROOKLYN 17, N. Y. BTOCK NO. 43SM TMC 1'1(--)RL4 NO. 269
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I TEST EQUIPMENT REQUIRED:

Standard Signal Generator, Measurements Model 82.

VTVM, Hewlett Packard 410B.

Frequency Counter, Hewlett Packard Model 524cC.

Variable bias supply.

Regulated power supply Lamda Electronics Model 25 or SBS Power Supply
or equivalent.

A
B
C
D
E

II PROCEDURE:
A. Power Distribution:

1. Disconnect power cable from J5001.

2, Make the following continuity check to ground from
the circuit board at the rear of the unit.

L5020 approximately 10K.

. L5021 approximately 300K.

L5022 open.

L5023 open.

L5024 % ohm.

L;0Z5 ; ohm,

3. Connect power cable to J5001,

4, Make the following voltage checks from the circuit

H‘s(D 0o

board.

a. D.C. voltage - L5020 to ground: +200V.

b. D.C. voltage - L5021 to ground: -105V,

c. A.C. voltage - L3022 to L5023: 110V A.C.
d. A.C. voltage - L5025 to ground: 6.3V A.C,

B, Carrier Amplifiert

1, Centrols: ‘
- ay Carrier Selector to "RCC"
- by Sensitivity to Maximum
- ¢, Threshold, R5020, fully counter-clockwise

2. Connect signal generator to J5000% ad ]ust for .3 V at 250KC #+5 CPS
3. Terminate J35002 with 50 ohm load.

4. Conncct A.C. VI'VM to pin 1 of V5001.

5. Adjust L5030 for maximum indication of VTVM,

6. Connect A.C. VIVM to pin 1 of V5002,

7. Adjust L5031 for maximum indication of VTVM.

8. Adjust signal generator to 300 micro-volts.at 250KC +5 CPS

9. Connect A,C. VTVM to J5002. _

10. Adjust threshold R5020 until VTVM reads 1.0V,

11. Connect (-) D,C. VIVM to pin 1 of V5001.

OGILVIE PRESS, INC., BROOKLYN 17, N. ¥, STOCK NO. 4390M
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12: VTVM should read approximately O volts (not more negative
than 1.0 volt).
13. Check "Level Meter" it should now read approximately
the dividing line between yellow and green.
14. Increase signal generator to 10K micro-volts.
15. VTVM should now read between ~6V and -7V (record) at
pin 1 of V5001.
16. Reduce "Sensitivity" until "Level” meter indicates
the Center of the red scale. At this point the "Fade"
relay and light should operate.
17. Remove VTVM and signal generator.

This completes the alignment of the Carrier Amplifier.

Frequnecy Oscillator:

This test is to be done prior to final assembly of 250KC
oscillator. Plug oscillator into tested AFC, Carrier selector switch in
oscillator position.

No signal in.
Plug P5006 into J5006. Connect counter to J5002.
Connect bias supply to positive side of C5077

Turn on B+,
Adjust bias until counter reads 250KC + lcps. Increase
bias by 1 volt. Frequency should decrease by at least

50 cps. Return to 250KC point. Decrease bias by 1 volt.
Frequency should increase by at least 50 cps. Return

to 250KC point. Record frequancies.

Connect AC VTVM to J5002. Meter should read approximately
1 volt.

Connect DC VIVM to R5115. Meter should read approximately
2 volts.

This completes pre-testing of the oscillator

Frequency Amp Test:

Controls: Carriecr selector in oscillator position.

No signal in. Reset switch shorted.

Ground AGC at R5115. Turn on B+.

Conncct AC VTVM to pin 1 of V5004. Tune L5033 for
maximum indication.

Connect AC VITVM to pin 1 of V5003. Tune L5032 for
maximum indication.

Remove AGC ground. Tunc T5001 for minimum indication.
Connect AC VTVM to J5002. VTVM should recad between 1 and
1.3 volts. (record)

NOTE: FOR FOLLOWING PROCEDURES THE OVEN MUST CYCLE FOR AT LEAST ONE
HOUR.

Connecct [requency counter to J5002., Tune L5008 tc 250KC
+ 1 cps.

OGILVIE PRESS, INC., BROOKLYN 17, i{. Y, 8TOCK MO, 439M
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E,

Fo

8+ Connect DC VIVM between wiper arm of R5031 and terminal 2 of T5003,
Adjust R5031 for QVDC,

9. Connect DC VIVM to terminal 2 of T5003, Should read approximately
2,7 volts, (Record) :

10, Connect AC VIVM to terminal 3 of T5003, Should read approximately
3 volts. (Record) .

11, Adjust R5064 for equal DC voltage on pin 6 of V5007 and pin 6 of
V5008, approximately 130 volts,

12, Adjust R5074 until Drift Meter reads zero at center scale,

13, Remove short from reset button. Inject 250KC at 100 microvolts from
signal generator at J5000, Connect counter to J5002,

14, Vary frequency of signal generator by 50 cycles above and below
25CKC, Oscillator should follow at J5002,

High Frequency Oscillator:

This test to be performed prior to final assembly of oscillator. Connect
oscillator to tested AFC unit, (Note: Output Frequency of AFC-2A is 705 kc.
Output Frequency of AFC-3 is 2 mc. Proper plug in coils must be used.)

1, No signal in,

2, Turn on B+, Connect counter to J5003,

3. Press reset button and adjust tuning knob for center frequency,
Release reset button.

4, Connect bias supply to positive side of C5077.

5. Adjust bias until counter reads center frequency (i.e. 705KC # 100 CPS
for AFC-2A and 2MGC # 100 CPS for AFC-3), Increase bias by 1 volt.
Frequency should increase by at least 1000 cycles. At this point
the drift meter should swing to 1/2 the yellow scale. Return
to center frequency, Decrease bias by 1 volt. Frequency should

decrease by at least 1000 cycles, At this point the drift meter should

swing to 1/2 the yellow scale, The drift alarm should light. Return
to center frequency. Record frequencies,
6. Connect AC VIVM to J5003, The meter should read approximately 1 volt,
7. Connect DC VIVM to junction of L5037 and R5096. The meter should indi-
cate approximately 2 volts., Disconnect bias supply.
8. This completes pre-testing of oscillator,

High Frequency Amp Test:

1. No signal in, Reset switch shorted,

2, Ground AGC at junction of L5037 and C5091, Turn on B+,

3, Connect AC VIVM to pin 1 of V5010, Tune Z5002 for maximum indication
on the VTWM, ‘ ‘

4, Connect AC VIVM to pin 1 of V5009, Tune 25001 for maximum indication
on the VIWM,

5, Remove AGC ground, Tune Z5003 for minimum indication on the VIVM,

6. Connect AC VIVM to J5003, VIVM should read approximately 1 volt,
Record

NOTE: FOR THE FOLLOWING STEPS OVEN SHOULD CYCLE FOR AT LEAST ONE HO®R,

7. Connect frequency counter to J5003, Short reset switch., Adjust
tuning cap-

OGILVIE PRESS, INC.

+» BROOKLYN 17, N. Y. STOCK NO. 430M




DATE___5~16-62 , .
neer 4 or 6 TMC SPECIFICATION NO. S- 679 B
J. STEEN
COMPILED CHECKED TITLE: AFC-~2A and AFC~3 TEST PROCEDURE
APPROVED
acitor C509 for lowest frequency. (Knob on front panel
labeled TUNING.) Loosen coupling of tuning shaft and
adjust tuning pointer to +3 on front panel. Retighten
shaft coupling. :
8. Adjust TUNING to zero. Adjust L5029 for center freq-
uency.
9, Turn tuning to *3 position.
Counter should vary at least %3 ke,
10. Remove short from Reset Switch. Connect variable battery
supply with (+) side to Reset Switch and (~) to chassis.
11, Adjust battery voltage for center frequency.
12, Vary supply by approximately 1 volt (+) and (-).

Frequency should vary by 1 ke (+) and (-).




pATE_ _6/15/62
cneer 5. or 6 TMC SPECIFICATION NO. S -7 A
TITLE:
COMPILED CHECKED AFC-2A AND AFC-3 TEST PROCEDURE
APPROVED
TEST DATA SHEET
ITI. Bl15 AGC voltage at pin 1 of V5002 =7V
C5 Frequency at J5002 ' ' 250KC
C5 Frequency at J5002 for increase
in bias of 1 volt 250KC-50CPS
C5 Frequéncy at J5002 for decrease
in bias of 1 volt 250KC +50CPS
D6 250KC voltage at J5002 1 VOLT
D9 DC voltage at terminal 2 ot T5002 2,7 VOLTS
D10 AC Voltage at terminal 3 of T5003 3 VOLTS
E4  Frequency at J5003 CENTER FREQ,
B4 Frequency at J5003 for increase
in bias of 1 volt CENTER FREQ,+1KC
£4 Frequency at J5003 for drcrease in
bias of 1 volt CENTER FREQ,=]1KC
F6 AC voltage at J5002 1 VOLT

OGCILVIE PRFEFSS. INC.. BROOKILYN 17 N. Y. BTOCK NO. 43%0M




Tuning Control

Drift Meter

Level Meter

Threshold

Sensitivity

Tade Alarm

Drift Alarm

Phase Detector Balance

Sensitivity Control

MFG. NO.

DATE_G6/15/G2 _ -
amEer 6 o o TMC SPECIFICATION NO. Sg;o B
J. Steen TITLE:
COMPILED CHECKED AFC-2A AND AFC-3 TEST PROCEDURE
APPROVED
ACCEPT

SERIAL NO.

DATE OF TEST

TESTED BY

OGILVIE PRESS, INC., BROOKLYN 17, N. Y. BTOCK NO. 439M
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THE CONTENTS OF THIS DRAWING ARE THE EXCLUSIVE PROPERTY
OF THE TECHNICAL MATERIEL CORP. ITS UNAUTHORIZED USE OR
REPRODUCTION IN WHOLK OR IN PART I8 STRICTLY FORBIDDEN.
§§_§2t°§;g§‘;§;g‘{e VOLTAGE CHART SBS -1
0 TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
~ | SYMBOL FUNCTION TYPE VOLTS VOLTS VOLTS VOLTS VOLTS VOLTS VOLTS VOLTS VOLTS
< [Vv6200 [Mixer 654 NC +10.5 / 0.75AC 0 6.3AC 0 0 NC NC +190 / 0.3AC
5 V6201 | 250 KC Ampl 6BA6 0 +1.65 6.3AC O +185 +58 +1.65 NA NA
V6202A| Osc. 1/2 6AWS +2.8 / 3.3AC| -1.0 / 5.0AC +125 6.3AC 0 NA NA NA NA
V6202B| Amp1l 1/2 6AWS8 NA NA NA 6.3AC 0 +1.85 / 0.45AC 0.74AC +105 +140 / 7 .5AC
V6203A! 250 KC Osc 1/2 6AVWS +0.42 / 6.0AC| ~-1.0 / 6.0AC +125 6.3AC 0 NA NA NA NA
V6203B{ 250 KC Ampl 1/2 6AWS8 NA NA NA 6.3AC 0 +2.1 / 0.35AC|-0.74 / 0.58AC| +80 +125 / 10.5AC
V6204 {Chan A Ampl 6BA6 0 +2.7 6.3AC 0 +175 / 1.2AC +120 +2.7 NA NA
V6205 [Chan B Ampl 6BA6 0 +2.9 6.3AC 0 +170 / 1.0AC +120 +2.9 NA NA
V6206 |[AGC Comparator 12AX7 +200 0 +1.6 6.3AC 6.3AC +200 0 +1.8 0
V6000 |Product Det Chan A 654 NC +1.75 0.8AC 3.0AC* 3.3ACx* 0.8AC NC NC +60 / 1.5AC
V6001A|1st Audio Ampl Ch A [ 1/2 12AX7 NA NA NA 3.0AC* 3.0AC* +95 -0.1 +0.45 3.3AC*
Y6001B|2nd Audio Ampl Ch A | 1/2 12AX7 +125 0 +0.75 3.0AC* 3.0AC* NA NA NA 3.3AC*
V6002A|3rd Audio Ampl Ch A | 1/2 12AX7 NA NA NA 3.0AC* 3.0AC* +170 0 +0.95 3.3AC*
V6002B!|Phase Inverter Ch A | 1/2 12AX7 +190 +13 +16 3.0AC* 3.0AC* NA NA NA 3.3AC*
V6003 |Power Ampl Chan A 6AK6 0 +10 3.0AC*| 3.3AC*{+200 / 1.0AC +200 +10 NA NA
Y6004 |Power Ampl Chan A 6AK6 0 +10 3.0AC*| 3.3AC*|+198 / 1.0AC +200 +10 NA NA
Y6005 [Product Det Chan B 684 NC +1.8 0,.8AC 3.0AC# 3.3AC# 0.8AC NC NC +61 / 1.3AC
V6006A|1st Audio Ampl Ch B | 1/2 12AX7 NA NA NA 3.3AC# 3.3AC# +95 0 +0.55 3.0AC#
V6006B[2nd Audio Ampl Ch B | 1/2 12AX7 +125 0 +0.68 3.3AC# 3.3AC# NA NA NA 3.0AC#
V6007A{3rd Audio Ampl Ch B |1/2 12AX7 NA NA NA 3.3AC# 3.3AC# +170 0 +1.0 3.0AC#
V6007B|Phase Inverter Ch B [1/2 12AX7 +190 +15 +17 3.3AC# 3.3AC# NA NA NA 3.0AC#
V6008 [Power Ampl Chan B 6AK6 0 +10 3.3AC#| 3.0AC#{+198 / 1.3AC +200 +10 NA NA
V6009 |Power Ampl Chan B G6AK6 0 +10 3.3AC#| 3.0AC#[+198 / 1.0AC +200 +10 NA NA
CONDITIONS:
1. Both detection switches in SSB position. Voltage dependent upon setting of R6036
2. AFC switch in Off position.
3. Both AGC response switches in Fast position. # Voltage dependent upon setting of R6073
4. IF bandwidth KC switch (Channel A) in 7.5 KC LSB position.
5. IF bandwidth KC switch (Channel B) in 7.5 KC USB position.
6. AGC selector switch in Ch-A-B position.
7. Monitor gain control in O position.
8. AGC manual control fully CW.
9. Line voltage of 110@60 CPS. »
10. Power switch in On position.
11. Voltage measurements taken under the above operating conditions
with no audio or RF external inputs.
12. Hewlett Packard model 410 BR VTVM used for measurements.
13. All voltages taken with respect to chassis ground.
REQ. |ITEM PART NO. DESCRIPTION SYMB L
THE TECHNICAL MATERIEL CORP.
STOCK BIIk MAMARONECK. NEW YORK
VOLTAGE CHART SBS-1
sSYM I DESCRIPTION DATE lCH. NO.lDRAFTSlCNECKERlENG. APP, MATRRIAL " -

UNLESS OTHERWISE SPECIFIED: SCALE: % RUFEO I[[U.
DIMENSIONS ARE IN INCHIES A MAXIMUM ALLOWABLE TOLERANCES HAVE B 7 le-&2. TYPE & TEMPER [HEAT TREAT. SPEC. DRAWN CHECKED ‘FINAL APPROVAL
TOLERANCES ON ’ BEEN DETERMINED AND ANY DEVIATIONS | REQ. MODEL BECTION ASS'Y. NO. DATE : -"): p
FRACTIONS £ 1/64 DECIMALS £ .008 ANGLES ¥ 1/2° :;:lc-::: i?_l:’::::sn:ﬁ:c:::;w EDGES ::lRT USED ON FINISH & SPEC. NO. _ﬁ':c DES. APP. DﬁggAPP. CH-215
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THE CONTENTS OF THIS DRAWING ARE THE EXCLUSIVE PROPERTY
OF THE TECHNICAL MATERIEL CORP. ITS UNAUTHORIZED USE OR
REPRODUCTION IN WHOLK OR IN PART IS STRICTLY FORBIDDEN.
P
NC - No Connection
NA - Not Applicable RESISTANCE CHART SBS-1
K - 1,000
© | —
b TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
é SYMBOL FUNCTION TYPE OHMS OHMS OHMS OHMS OHMS OHMS OHMS OHMS OHMS
O
V6200 Mixer 6S4 NC 4K 10K 0 0 10K NC NC 9K
V6201 250 KC Ampl 6BA6 330K 390 0 0 9K 22K 390 NA NA
V6202A Oscillator $ 6AWS 1 to 5K 100K 49K 0 0 NA NA NA NA
V6202B Amplifier s _6AWS NA NA NA 0 0 150 10K 24K 8.5K
V6203A 250 KC Oscillator 5 6AWS 1 to 5K 100K 30K 0 0 NA NA NA NA
V6203B 250 KC Amplifier 2 BGAWS NA NA NA 0 0 150 100K 24K 9K 1
V6204 Chan A Amplifier 6BA6 45 220 0 0 7K 27K 220 NA NA |
Y6205 Chan B Amplifier 6BA6 45 220 0 0 7K 25K 220 NA NA |
V6206 AGC Comparator 12AX7 3.7K 380K 130K 0 0 3.7K 380K 130K 0 1
V6000 Product Detector Ch A 654 NC 400 15K 30:: 30%* NC NC NC 30K 1
V6001A 1st Audio Ampl Chan A|3 12AX7 NA NA NA 30%* 30%* 35K 1 Meg 1K 30%
V6001B 2nd Audio Ampl Chan A|3 12AX7 45K 7 to 110K 1K 30%* 30%* NA NA NA 30*
Y6002A 3rd Audio Ampl Chan A AX7 NA NA NA 30* 30%* 35K 1l Meg 1K 30*
V6002B | Phase Inverter Chan A 12AX7 40K 1 Meg 45K 30%* 30%* NA NA NA 30*
Y6003 Power Ampl Chan A 6AK6 480K 330 30% 30%* 3K 2.4K 330 NA NA
V6004 Power Ampl Chan A 6AK6 500K 330 30%* 30%* 3K 2.4K 330 NA NA
V6005 Product Detector Ch B 654 NC 400 15K 30# 30# NC NC NC 30K
V6006A 1st Audio Ampl Chan B|# 12AX7 NA NA NA 30# 30# 35K 1 Meg 1K 30#
Y6006B A A C B i 12AX7 45K 7 to 110K 1K 30# 30# NA NA NA 30#
V6007A 3rd Audio Ampl Chan B 12AX7 NA NA NA 30# 30# 35K 1 Meg 1K 30#
V60078 Phase Inverter Chan B|3 12AX7 40K 1 Meg 45K 30# 30# NA NA NA 30#
V6008 Power Ampl Chan B 6AK6 450K 330 30# 30# 3K 2.4K 330 NA NA
V6009 Power Ampl Chan B 6AK6 500K 330 30# 30# 3K 2.4K 330 NA NA
CONDITIONS:
1 Both detection switches in SSB position. * Value obtained with R6036 at approximately mid rang
2 AFC switch in Off position.
3 Both AGC response switches in Fast position. # Value obtained with R6073 at approximately mid rang
4. IF bandwidth KC switch (Channel A) in 7.5 KC LSB posiiion.
5. IF bandwidth KC switch (Channel B) in 7.5 KC USB position.
6 AGC selector switch in Ch-A-B position.
7 Monitor gain control in O position.
8 AGC Manual control fully CW.
9. No input power.
10. Power switch in Stand by position.
11. Hewlett Packard model 410 BR VTVM used for measurements.
12. All measurements taken with respect to chassis ground.
REQ. |{ITEM PART NO. DESCRIPTION SYMBOL
THE TECHNICAL MATERIEL CORP.
STOCK SIIE MAMARONECK, NEW YORK
RESISTANCE CHART SBS-1
sYM™ l DESCRIPTION DATE J CH. NO. I ORAFTS l CHECKER LENG. APP, MATRRIAL y
UNLKSS OTHERWISK SPICIF;IID: SCALE: é{ Qu’g%e jlyﬂ
DIMENSIONS AREZ IN INCHES A MAXITAUM ALLOWABLE TOLERANCES HAVE SBS-| L1962 TYPE & TEMPER |HZAY TREAT. SPEC. DRAWN cn(;cx(o FINAL APPROVAL
TOLERANCES ON BEEN DETERMINED AND ANY DEVIATIONS | REQ. MODEL SECTION ASS'Y. NO. DATE g
FRACTIONS 2 1/64 DECIMALS £ 008 ANGLE‘. X 1/ze :’;;‘-03: i:t‘:UF:NRSR::ZCT;s:;w'EDG!:s :::r USED ON anéH & SPEC. MO, g;ir. M{C? ::?;:‘P. CH—216
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THE CONTENTS OF THiIS8 DRAWING ARE THE EXCLUSIVE PROPERTY
"q OF THE TECHNICAL MATERIEL CORP. ITS UNAUTHORIZED USE OR
REPRODUCTION IN WHOLE OR IN PART IS STRICTLY FORBIDDEN.
|
STAGE GAIN MEASUREMENTS SBS-1
— |
TUBE INPUT OUTPUT
~ LLSYMBOL FUNCTION TYPE AC VOLTS AC VOLTS GAIN CONDITIONS:
g Grid Pi 3 6-0.612 1 Both detection switches in SSB position.
) . ri ins 3,6-0.C -0 2. AFC switch in Off position.
& V6200 Mixer . 654 Cathode Pin 2-1.1 Plate P?n 9-9.4 NA 3. Both AGC response switches in Fast position.
| V6201 | 250 KC A fier | 6BA6 | Grid Pin 1-0,0] Plate Pin 5-0.04 4 4. IF bandwidth KC (Channel A) in 7.5 KC LSB position.
V6202A Oscillator "3‘ 6AWS Grid Pin 2-6.0 Cathode Pin 1-3.7 G.61 5. IF bandwidth KC (Channel B) in 7.5 KC USB position.
V6202B Amplifier 5 GAWS8 Grid Pin 7-C.8 Plate Pin 9-10.0 12.5 6 AGC selector switch in Ch-A-B position.
V6203A 250 KC Oscillator 5 6AWS Grid Pin 2-3.0 Cathode Pin 1-5.0 NA 7 Monitor gain control in O position.
V6203B 250 KC Amplifier 5 GAWS Grid Pin 7-0.5 Plate Pin 9-19.0 38 8 AGC manual control fully CW.
V6204 Chan A Amplifier 6BA6 Grid Pin 1-0.9 Plate Pin 5-15.C 16.65 9. Line voltage of 110 @ 60 CPS.
V6205 Chan B Amplifier 6BA6 Grid Pin 1-0.9 Plate Pin 5-15.0 16.65 10 Power switch in On position.
Grid Pin 2-0.045 Cathode Pin 3-0.0015] NA ) . 00
V6206 AGC Comparato 12AX7 N A 11. Terminals 4 & 5 Jumped on E68 .
ed TpDZte zor giig 5125220é°§525 Cathode Pin 3-0.0015] NA 12. Terminals 14 & 15 jumped on E6800.
uc ¢ ; . i d th h J6800
V6000 Channel A 5814A Cath.Pins 3 .8-0.085 Plate Pins 1,6-2.0 NA 13 In?ig& gggufczyfth 1KC modulated throug
V6001A 1st Audio Ampl Chan A3 12AX7 Grid Pin 7- O 075 Plate Pin 6-0.4 5.3 14. AC volt meter connected in turn to R6811 (Channel A)
vV6001B 2nd Audio Ampl Chan A s 12AX7 Grid Pin 2-0.085 Plate Pin 1-0.35 4.1 and R6812 (Channel B).
VGOOZA 3rd Audio Ampl Chan A % 12A§’Z Grid Pin 7 O 35 Plate Pin 6—6.5 18 6 15. Input level should be such that the level meters
V6G02B Phase Inverter Chan Als 12AX7 Grid Pin 2-6.5 Plate Pin 1-5.5 0.85 should indicate O VU and the output, metered by
V6003 Power Ampl Chan A 6AK6 Grid Pin 1-5.5 Plate Pin 5-55.0 10 the VTVM should be 23 volts.
V6004 gowgr Amgl Chan A 6AK6 grig gin 125751 58 Plate Pin 5-55.0 10 16. Ballantine, model 314 AC voltmeter and measurements,
roduct Detector ri ins - ;
; model 82 signal generator were used.
Y6605 Chﬁnnel B _ 5814A Cath. Pins 3 8-0.09 Plate Pins 1,5-—2.0 NA g g
V6C06A 1st Audio Ampl Chan B |s 12AX7 Grid Pin 7- 0 068 Plate Pin 6-0.4 5.9
V60068 2nd Audio Ampl Chan B |5 12AX7 Grid Pin 2-0.085 Plate Pin 1-0.4 4.7
V6007A 3rd Audio Ampl Chan B |z 12AX7 Grid Pin 7-0.4 Plate Pin 6-6.3 15.7
V6007B | Phase Inverter Chan B|5 12AX7 Grid Pin 2-6.3 Plate Pin 1-5.0 0.79
V6008 Power Ampl Chan B 6AK6 | Grid Pin 1-5.C Plate Pin 5-5C.0 10
V6009 Power Ampl Chan B 6AK6 | Grid Pin 1-5.0 Plate Pin 5-5G.C 1C
NA -~ Not Applicable
REQ. |[ITEM PART NO. DESCRIPTION SYMBOL
THE TECHNICAL MATERIEL CORP.
TR MAMARONECK, NEW YORK
A [oM V6000 & V6005 CHART GAIN MEASUREMENTS |- R r g STAGE GAIN MEASUREMENTS
A Ve P ST CUAEEE 1223/ 8086 |6 DL| \ N | iy
sSYM DESCRIPTION DATE CH. NO. | DRAFTS CH%CKER ENG. APP, MATERIAL PYC
UNLESS OTHERWISE SPECIFIED: SCALE: RUuEz0 ,“'yf,/,i 4
DIMENSIONS ARE IN INCHES A MAXIMUM ALLOWABLE TOLERANCES HAVE -%P) >, ’! Z» )é £ e TYPE & TEMPER |HEAT TREAT. SPEC. CHECKED FINAL APPROVAL
TOLERANCES ON . BEEN DETERMINED AND ANY DEVIATIONS | REeQ. MODEL SECTION ASS'Y. NO. DATE
FRACTIONS £ 1/64 DECIMALS £ .005  ANGLES % 1/2° :VEH;ALO:: itts::::sk::ic-rsl::;w EDGES ::rT USED ON FINISH & SPEC. NO. FCec. DEs. AP, MéggAPP. CH-217 A
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