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SPECIFICATIONS

Frequency Range: 230 cycles.

Accuracy: When received, =10 parcs in 10°; adjustments are provided to bring the reading into agreement with
monitoring station measurements.

Vacuum Tubes: The following tubes are required and are supplied with the instrument:

3 — Type 6S)7 1— Type 6V6-GT

7 —Type GACT 1-—Type 5V4-G

2 —Type 6H6 1—Type 6B4-G

2 —Type 68Q7-GT 1—Type OC3
1—Type 2050

Frequency Stability: =1 part in one million.

R-F Semsitivity: 100 millivolts ar INPUT terminals.

R-F Input: May be modulated or unmedulated.

Input Circuit: High-impedance input circuir. Shore, single-wire antenna is adequate for most installations.

Accessories Supplied: Type 3176-L Quartz Plate; power-connecting cord; spare fuses and pilot lights; spare fusible
links; thermostat and thermometer (60°C); plug for remote meter.

Power Supply: 105 to 125 or 210 te 250 volts, §0 ro 60 cyeles.
Power Input: 12§ watts, maximum,

Mounting: Standard 19-inch relay-rack mounting.

Dimencions: 19 wide x 1334 high x 1274 deep.

Net Weight: 65 pounds.
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Panel view of Type 1181-A Frequency-Deviatson Monstor



OPERATING INSTRUCTIONS

FOR

TYPE 1181-A
FREQUENCY-DEVIATION MONITOR

The General Radio Type 1181:A Frequency Deviation
Monitor has been designed for use by broadcasting stations
operating in the §00- to 2000-kilocycle frequency band
to enable them to comply with the frequency tolerance
specification of the Federal Communications Commission

and of similar commissions in ocher countries. This monitor
reads frequency deviations directly in cycles and meets the
specifications of the F.C.C. frequency
monitors.

for broadcast

SECTION 1.0
INSTALLATION

1.1 MOUNTING

The Type 1181-A Frequency-Deviation Monitor 1is
designed for mounting in a standard 19-inch relay rack.
The relay rack should be grounded; if no rack is used, rhe
monitor case should be grounded. The “G” binding post
of the R-F INPUT can be used for grounding the
instrument.

Do not mount the monitor in relay racks or cabinet
racks above power vectifiers or other equipment generating
large amounts of heat. Improper functioning of the tem-
perature-control system will resulte.

The General Radio Company will assume no responsi-
bility for improper operation of the monitor or of the
temperature control system if the inscallatioa is made so
that the temperature of the air sucrounding the monitor
is more than 120°F.

1.2 QUARTZ PLATE

The quartz plate is shipped in place in the temperature-
controlled heacer box and should be ready for operation
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Figure 1. Power transformer conmections for 115-volt

and 230-volt supply. Terminal numbers are the same for
round ferminal plates,

when the instrument is received. To check wherher the
quartz plate is properly plugged into the jack mountings
in the heater box, remove the wooden cover of the heater
box at the rear of the instrument. Then open the cover of
the inner aluminum case which is held by two slotred
thumb screws, one on each side.

1.3 THERMOMETER, THERMOSTAT, AND TUBES

The thermometer is packed separately in the rear com-
partment of the instrument and should be unpacked care-
fully and placed in the thermometer hole behind the
window on the front panel.

All tubes and the chermostat are shipped in place, so it
is only necessary to check that they are properly seated in
their sockets.

1.4 COUPLING TO TRANSMITTER

Coupling to the transmitter need not be very close. A
very short single-wire antenna in the room should pick up
sufficient signal with which to operate the monitor. About
100 millivolts is cequired. The ancenna is connected to the
ungrounded R-F INPUT terminal at the left rear of che
instrument. The standard RMA monitoring-output con-
nection can be used on transmiteers so equipped. A 10:1
attenuator should be inserted when this connection is used,

1.5 POWER SUPPLY

A power cord is supplied with the instrument for con-
necting it to the a-c power source, The instrument is
designed for operation on 105 to 125 volts or 210 to 250
volts, 50 to 60 cycles. The power source for which the
instrument is wired is indicated on a nameplate located
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beside the power input receptacle at the rear of the
instrument.

If, for any reason, the alternate voltage supply is to be
used, the connections to fwo transformers will have o be
changed. The terminal plates of the two rransformers
are shown at the upper left of Figure 8. For 105- to
125-volc operation, terminals 1 and 3 as well as 2 and 4

HEAT MONITOR
©6 08

'S VOLT SUPPLY 4/10 AMP. |
230 VOLT SUPPLY 2/10 AMP.

AMP.
/2 AMP,

Figure 2 Fuse ratings for 115-volt and 230-volt supply.

should be connected together on each transformer, and for
210- to 250-volt operation only terminals 2 and 3 should
be connected together. These connections are shown in
Figure 1. Connections of cabled wires should not be
altered in any way. The fuses should be changed in accord-
ance with Figure 2, and the power supply nameplate

which 1s reversible, should be turned over.

1.6 EXTERNAL METER

An external meter can be connected in series with the
panel mecer by means of the multipoint connector at the
rear of the monitor. The jumper should be removed from
terminals 2 and 3 of the plug supplied and the exrernal
meter connected to terminals 1 and 3. Any d-c meter having
a2 sensitivicy of 100-0-100 microamperes can be used. The
standard type mounted on the instrument panel is available
separately from the facrory.

SECTION 2.0
OPERATION

2.1 TEMPERATURE CONTROL

Throw the POWER switch ON and the MONITOR
switch to OFF. The red HEAT bull’s-eye should lighe
immediately, as well as the red one at the lower right of
the panel.

To test the operation of the heat-control eircuit, shore-
circuit the thermostat temporarily. The relay should open
and che red HEAT lamp go out. A fusible link is provided
which melts at 72°C. and opens the heater ciccuit if the
temperature becomes excessively high due to relay or
thermostac failure.

The heat will remain on for about a half an hour before
the thermostat begins to operate. After about an bour, the
thermostat will cycle so that the heat is on (indicator Jamp
lighted) abouc 50 secunds and heat off (indicator lamp our)
about 160 seconds at ordipacry room temperatures (70° to
80° F). A period of about four hours is required before the
inner temperature reaches its final value. When proper
operating temperature has been reached, the thermometer
should read 60.0 = 0.3°C.

2.2 CRYSTAL OSCILLATOR

Adjust che screw on meter case until che meter reads
zero. Throw the MONITOR switch ON and allow about
a minute for the tubes to stabilize. Depress the CHECK
CRYSTAL button to the right of the meter on the panel.
A deflection of the meter to the right indicates that the
crystal is oscillating. This defleccion should be at leasc to
the red line ac 15 on the meter. If the meter reads less than
15, see Section 7.0 in the Service and Maintenance Notes.

A jack, engraved OSC. CURRENT, is provided at the
lower lefc-hand cocner of the panel. A 0-25 ma d-c meter
plugged into this jack will indicate the cathode current of
the crystal oscillator. The meter will read between [ and 3
milliamperes when the crystal is oscillang and approxi-
mately § milliamperes when the crystal is not oscillating.

2.3 INPUT SIGNAL LEVEL

The red SIGNAL piloc lamp and the meter Jamps
are connected in cthe same circuit and che meter should be
ac full beilliance. If they are very dim or flicker badly, in-
sufficient signal is being picked up from the transmicter, the
transmitter is more than 300 cycles off frequency, or the
crystal has not reached normal operating tempecature.
About 100 millivoles ac the inpuc terminals will be suthcient
for proper operation. The inscrument will operate properly
over a range of 0.25 to 2.0 volts carrier input. 1f single-
frequency modulation at multiples of 60 cycles is used,
the lamps may flicker at a low frequency because the
modulation frequency is beating with the power-line fre-
quency. Normal progrzm modulation will not cause the
lamps to flicker, unless the carrier inpur signal is too low.

2.4 METER READING AND TRANSMITTER DEVI-
ATION

If the transmitter frequency is within =30 cycles of
ws assigned value, the meter will indicate the frequency
deviation in cycles per sccond. Should the transmitter be
more than =30 cycles and less than about =360 cycles off
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frequency, the meter pointer will be off scale. If the station
18 more than =360 cycles off the assigned frequency, the
meter may read on scale, but the indication wall be false.
The stution should be adjusted as closely as possible before
using the deviation wmeter. Should there be any doubt as
to whether or not the station is approximately correct,
ie. within 30 cycles, plug a pair of phones into the jack
marked TEL. on the right of the panel. The tone heard
should be 1000 == 30 cycles. This may be checked against
a 1000-cycle tuning fork or a calibrated audio oscillator.
A ZERO SET adjustment is provided under a snap
button on the panel located near the meter. By means of
this adjustment the point of zero frequency deviation, as
indicaced by the meter, can be changed. Slight differences
between operating and calibrating temperatures, roogh
handling in shipment, or slight aging effects may shifc the
operating frequency of the quartz crystal in the monitoring
oscillator, The ZERO SET permits the operator to bring
the indication into exact agrecment with measurements

made by government or commercial monitoring stations.*

2.5 STAND BY

When the transmitter is not operating, the frequency
monitor should be turned off by throwing the MONITOR
switch to OFF. This will allow the tube circuits to be shut
off without disturbing the operation of the heat-control
system on the cryscal oscillacor. The switch marked
POWER controls the entire instrument and should not be
used unless the unit is to be taken out of operation for an
extended period.

* Example: Suppose the average of 2 number of measurements indicaces
that the station frequency is 10 cycles high, The ZERO SET is adjusted
until the meter reads 10 cycles high, which makes the monitor agree
exactly wirth the measucements. 1f the monitor is then left alone, and
the station {requency adjusied umiil the deviation meter reads zero,
the scacion will be cxactly on freaucency 15 determined by the agency
making the measurements,

SECTION 3.0
CIRCUIT DESCRIPTION

3.1 PRINCIPLE OF OPERATION

A functiona] block diagram of the Type 1181-A Fre-
quency-Deviation Monitor 1s shown v Figure 3. The
standard of frequency agamnst which the transmiteer is
monitored is a piezo-electric oscillator whose frequency
differs from the assigned channel frequency of the trans-
micter by exactly 1000 cycles per second. A voltage derived
from this oscillator and a volcage of the transmicter carrier
frequency are applied to a vacuum-tube detector where che
difference frequency (1000 cycles plus or minus the devia-
tion of the transmitter) is produced. This audio frequency
is then amplified and passed through a clipper stage to
produce a squace wave of constant peak-to-peak amplicude.

The square wave is then fed to a frequency meter which
reads zero (mid-scale) when the beat frequency is exactly
1000 cycles. It indicates the deviation from 1000 cycles
over a range of =30 cycles. It is calibrated to read directly
in cycles deviation.

The voltage from the tcansmiccer can be either modulated
or unmodulated, since modulation will have no effect upon
the operation of the inscrumenc.

The monitor uses a Type 376-L Quartz Plate to control
the frequency of the monitoring oscillator.

3.2 CIRCUIT DETAILS

An elementary schematic diagram of the Type 1181-A
Frequency-Deviation Monitor is shown in Figure 4 and a
complete circuit diagram in Figure §.

The crystal used in this monitor has a low temperature
coefficient of frequency (less than 3 parts per million per
degree Centigrade over the normal operating range). The
plate is mounted in a dust-proof, air-gap type holder which
imposes very lictle restraint upon its vibration. This assem-
bly is mounced in a temperature-controlled chamber oper-
ating at 60°C and is thermostatically controlled.

The crystal-controlled oscillator” is of 2 type developed
in the General Radio laboratories specifically for use in
standard frequency oscillators where a high degree of sta-
bilicy and reliabilicy are required. Ic¢ differs from older cypes

* . S, Parent No. 2,013,497,
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Figure 3. Functional block diagram of the monitor.



GENERAL RADIO COMPANY

ODIFFERENTIAL DIODE VOLTMETER

CRYSTAL OSCILLAYOR TRANSMITTER A K SQUARE - wWavE
OSCILATOR AMALIFIER z COUPLING ; AMPLIFIER CLIPPER~LIMIYER LMPLIFIER
v/ L ) lfm V-7 &4
. 2 i e

. i Ny AMPLIFIER laaer
ropE= LN
t 3. ][ - < L < : =

s | < < ; :I: S = < >
[ IR < = > <
o —J n (

/’ E
TEMPERATURE = OSC. CURAE

- . NT

CONTROLLED LINEARITY ADA ;

s0x . we ! werer —— L -~-;__.‘ <

: SENSITIVITY ADJ. TNYRATRONNT- >
‘['L / CONTROL YUQ\E\ w6 0c. s1as
Ty : 4 2413 —30VA
croLEs S [&'@ e
CRYSTA ZERO SET
PER SECON SHITEN ey =%
@ SIGNAL 8
== METER LAMPS
=+

Figure 4. Elementary schematic diagram.

of crystal oscillators in that no inductance coil is used in
the frequency-determining system. The crystal operates
much nearer to its true resonant frequency than is possible
in older circuits, and consequently much betcer stability
is obtained.

A jack, J-1, is mounted on the panel to provide a means
of inserting a milliammeter to check the plate current of
the oscillator tube.

An r-f amplifier which increases the input sensitivity
couples the transmitter input to the mixer and detectoc
and also acts as a buffer amplifier.

The diode detector followed by a stage of audio-fre-
quency amplification is used to produce a beat note resulting
from the difference in frequency between the motoring
oscillator frequency and the transmitter frequency. The
operating conditions are given in Table L

TABLE |

Crystal Transmitter Andio Beat Meter
Frequency Deviation Prodnced Readst
Low Side® —30 970 —130
of Carricr —20 980 —20
ot 0 1000 0
fo—1000 -20 1020 -+20
-+30 1030 +30

High Side —-10 1030 —30
of Carricr —20 1020 -—20
or 0 1000 [+
fo+ 1000 -+20 980 ~+20
+ 30 970 +30

* This is the general case.
t Polarity of d-c¢ indicating merer acranged at factory 1o give proper
direction to meter reading.

To check the amplitude of the monicoring-oscillator out-
put voltage, the diode detector current is indicated on the
panel meter when the CRYSTAL CHECK switch is de-
pressed. A reading above the red line on the meter scale
indicates normal operation. The plate circuit of the carrier-

Mfm is opened by the action of this
switch.

A duplex diode-triode is used as a clipper and limiting
amplifier to produce 2 square wave of constant peak-to-peak
amplitude from the audio-frequency signal.

The presence of an audio signal is indicated by a SIGNAL
pifot lamp on the panel, and also by the illumination of the
meter. A thyratron tube is used for control, 2and will cause
these lamps to glow at normal brillance when a signal is
present and exceeds a predetermined minimum amplitude.
When no signal is present, but the circuit is otherwise
operating properly, the lamps will glow very dimly.

The square-wave volrage is applied to 2 power amplifier,
the output of which is coupled to the meter circuit by a
transformer.

The meter circuit consists of a full-wave differential
diode voltmeter, which indicates the potential difference
becween the midpoints of two series resonant ciccuits.
Cireuit constancs are such as to cause equal -potentials to
exist at exactly 1000 cycles, since the two circuits are reso-
nant, one above, and the other below, this frequency. Any
deviation from chis fx:;quency will cause the current
‘through the meter to assume a direction and amplitude
directly proportional to the direction and magnitude of the
frequency change, over the normal range of =30 cycles
deviation.

Internal voltage regulators permit scable operation over
a wide range in supply-line voltages, and remove effects
due to voltage transients.
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SERVICE AND MAINTENANCE NOTES
FOR THE
TYPE 1181-A FREQUENCY-DEVIATION MONITOR

1.0 FOREWORD

1.1

1.2

1.3

1.4

This Service Information together with the in-
formation given in the Operating Instructions
should enable the user to locate and correct or-
dinary difficulties resulting from normal usage.

Most of the components mentioned in these notes
can be locared by referring to the photographs.

Major service praoblems should be referred to the
Service Department which will cooperate as far
as possible by furnishing information and instruc-
tions, as well as by shipping any replacement parts
which may be required. Jf the instrument is more
than one year old, a reasonable charge may be
expected for replacement parts or for complete
reconditioning 2nd recalibration if the monitor is
returned.

Detailed facts giving type and serial numbers of
the instrument and parts, as well as operating
conditions, should always be included in your
report to the Service Department,

2.0 GENERAL

If the monijtor becomes inoperative, a few simple checks
should bc made before removing the instrument from the

rack.
2.1

2.2

2.3

Check power line source.

Test power supply cord for open circuit or poor
concact in power ouclet.

Check fuses mounted at back of the moniter for
open circuits and be sure they are tight in their
clips.

5.0 MONITOR INOPERATIVE

31

3.2
3.3

See that all tube filaments are lighted. Test also
the r-f line filter for short ciccuit. This comprises
Capacitors C-40 and C-41 located at the power in-
put recepracle.

If POWER lamp does not light, see Section 4.0.
If HEAT lamp does not light, see Section §.0.

3.4
3.5
3.6

3.7

3.8

3.5

If MONITOR lamp does not light, see Section 6.0.
If SIGNAL lamp does not light, see Section 8.0.

If lamps in CYCLE PER SECOND meter do not
light, see Section §.0.

If crystal oscillator cannot be tested by CRYSTAL
CHECK push switch, see Section 7.0.

If the thermometer does not indicate correct oper-
ating temperature, se¢ Section 5.0.

Vacuum-cube replacements, see Sections 11.0 and
12.0

4.0 POWER AND THERMOMETER LAMPS DO

NOT LIGHT
4.1 Check lamps P-2 and P-3, also R-15.
4.2 Check fuses F-3 and F-4.
4.3 Check connections to the primary of power trans-

former T-3.

5.0 HEAT LAMP DOES NOT OPERATE NOR-

MALLY
5.1 Check lamp P-4.
5.2 Check fusible link F-§ located inside oven.

5.21 Duec to cold flowing of the soft metal used,
the mounting screws should be tightened
occasionally.

5.22 CAUTION Do not replace the fusible
link with a substitute. Serious damage to
the oven, crystal, thermometer, and ther-
mostat will result. Always keep a few spare
fusible links on hand. Replacement links
can be shipped promptly from the factory
when those supplied with the instrument
are exhausted.

5.3 Check fuses F-3 and F-4.
5.4 Check rectifier RX-1. The output should measure

8 volts de.

5.5 Check operation of thermostar S-4.

5.51 Breaks in the mercury column can be cor-
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rected by cooling the bulb so that all the
mercury is drawn down into it. The column
will be intact when the meccury again
rises in the column,

5.52 To check for propet operation remove the
thermostat and connect an ohmmeter across
the contacts and heat the buib by hot
water. When the mercury column comes
in contact with both internal eclectrodes,
there should be an indication of a closed
circuit by the ohmmeter.

5.6 Check relay S-5 for proper opecation.

5.61 Check coil for open circuit, The resistance
of the coil is 1000 obns.

5.62 Cbheck operation of armature. Aboot 3.0

See that the crystal Q-1 is plugged into its jacks in
the oven.

Check crystal oscillator cucrent by connecting 2
d-c milliammeter to the OSC CURRENT jack
J-1 on panel. If the crystal is operating properly,
the reading should be between 1 2nd 3 ma.

If crystal check indicates low output, try replacing
V-1, V-2, or V-6. v~ I\

To set the level of the crystal oscillator, wait until
the crystal has been brought fully up to tempera-
ture. Set coupling capacitor C-4 to maximum. Ad-
just R-49 with CHECK CRYSTAL button
depressed until the meter reading is 20 divisions
to the right. This is five divisions above the red
line and corresponds to about 5 volts across the
crystal terminals.

volts dc is required to close the contacts
against normal spring tension,

5.63 Contacts should be cleaned by using fine 8.0 SIGNAL AND CYCLES PER SECOND METER

LAMPS DO NOT LIGHT WITH R-F SIGNAL

sandpaper or 2 thin flat file. APPLIED
5.7 Check R-16, R-54, R-88, R-89, and R-90. Also
C-st. 8.1 Check lamps P-5 and P-6,
8.2 Check resistors R-17 and R-18,
6.0 MONITOR LAMP DOES NOT LIGHT 8.3 Check C-52,
6.1 Check lamp P-1. 8.4 Check thyratron tube V-14 and operating voltages.
6.2 Check R-14. 8.41 To check operation, ground terminal 6
6% Chedk fuses Bl and B2, temporarily, and lamps will light if V-14

. i l.
6.31 V-10 defective, see Section 6.6. s norma

6.32 Line surges sometimes will cause the fuses
to blow because of the inrush of current
to either transformer T-2 or T-3.

8.42 To check circuit operation, ground terminal
No. 3 temporarily
8.43 Check that the ground conanection at Anchot

. Termunal No. 2 is tight and making good
6.4 Check operation and contacts of MONITOR contact.

switch S-2.

6.5 Check connections to primary of power trans-
former T-2.

8.5 Measure voltages across primary and secondary of
teansformer T-4 with V-14 removed,

§.51 Between terminals | and 2, 30 volts ac.
8.52 Between terminals 3 and 4, 2.6 volts ac,

8.6 Check V-1, V-2, V-5, V-6 and V-7 and operating
voltages.

6.6 Observe V-10 to be sure that flash-over is not oc-
curring when switch §-2 is ON,

7.0 CYCLES PER SECOND METER DOES NOT
INDICATE TO RED LINE WHEN CHECK 8.7 CAUTION R-93 is properly adjusted in our
CRYSTAL SWITCH IS PRESSED laboratory and its setting determines the amount

of signal necessary to trigger V-14. This should not

be changed unless a source of 1000 cycles audio
frequency with an output of at least 54 volts is

7.1 Defective meter M-1,
7.12 Change in sensitivity. Full-scale reading

should be =100 microamperes dc from 0.
Internal resistance is 450 ohms *20%.

7.13 If the meter is defective, a replacement

available. The audio voltage should be applied
across R-35 and R-93 adjusted until the lamps
just go out when a 54-volt signal is applied.

should be ordered from the Service Depart-

ment. The General Radio Company cannot 9.0 FAILURE OF CYCLES PER SECOND METER
assume responsibility for any local repairs TO INDICATE CORRECT TRANSMITTER FRE-
QUENCY DEVIATIONS (WITH MONITOR
OPERATING PROPERLY, PER PRECEDING

to the meter, although such repairs might
be necessary in an emergency.
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CORRECT)

9.1
9.2

2.3

9.4

9.5

9.6

97

9.8

Defective meter (sec Section 7.1).

See that screws holding connections on the METER
terminal strip are tight.

See that rhe Jones plug, PL-2, is in its socket on
the rear of the monitor and making proper contact.

See that there is 2 connecting wire between" tec-
minals 2 and 3 in PL-2 unless an external meter is
used.

Check ZERO SET to see-if it changes readings
in both directions,

Plug phones in TEL jack J-2 to determine whether

a 1000 cycle beat note is present.

9,61 This can be checked using an accurately
calibrated beat frequency oscillator or other
source of 1000 cycles which is available
from telephone companies.

If the beat note (Section 9.6) is not approximately
1000 cycles or is not present, psoceed as follows:
9.71 Check V-8, V-9, and operating voltages.
9.72 Check T-1 for open circuit,

9.73 Readjustment of both C-1 and C-2 may be
necessary if the crystal has developed 2
slight shift in frequency or is replaced by a
new one.

9.731 C-1 and C-2 are set identically, but if re-
adjustment is necessary, turn C-1 and C.2
slightly the same amcunt and in the same
direction.

9.74 Check C-5, C-6, C-7, C-8, C-9, C-21, C-22
and C-23.

9.75 Try replacing V-5.

If beat note of 1000 cycles is present and meter

does not indicate correctly, proceed as follows:

9.81 Check contacts of CRYSTAL CHECK
swikch S-1.

9.82 1f meter indicates off scale, check V-3
and/or V-4. See Section 11.24.

9.83 Check C-11 and C-16. Also check L-3 and
L-4 for continuity.

9.84 Check components in V-3 and V-4 circuits
including R-10, R-11 and R-12. (Refer to
Section 11.2)

9.85 Located under the name plate on the panel
are two adjustments marked SENSITIV.
ITY AND LINEARITY. CAUTION
These adjustments should not be disturbed
unless there is a source of voltage adjustable
over the frequency range of 970 te 1030

9.9

cycles with means for determining the ab-
solute value of the frequency within =1
cycle. A signal level of 3 volis should be
applied to the grid of V-7, and the controls
are adjusted as follows, to obtain the results
shown in Table 1, Columns 3 and 4.

9.851 The SENSITIVITY adjustment, R-48,
controls the effective scale length of the
meter by changing the input level to the
vacuum-tube voltmeter circuit. It is set so
that the meter reads exactly 60 cycles from
one end of the meter scale to the other end.

9.852 The LINEARITY adjustment, R-13, con-
trols the meter scale linearity so that it is
uniform over the entire range from —-30
through 0 to —30 cycles.

9.86 R-10 is an auxiliary control to the ZERO
SET adjustment on the pancl. It is used in
the laboratosy at the factory to make initial
adjustments and assures the user of a
maximum range of adjustment on the panel
control in either direction.

9.87 Make certain that transformer T-1 is se-
curely fastened to the instrument chassis and
that mounting screws are drawn tight.

If meter indication is erratic or jumps suddenly
when monitor is rapped or jarred, proceed as fol-
lows:

9.91 Monitors having serial numbers under 250
should be examined to make sure that a
black fibre insulator is fastened to the left
side dust cover. If this insulator is not pres-
ent, the Service Department will be pleased
to forward one upon request.

9.92 Check plate voltage on V-1. (Refer to Sec-
tions 10.4 and 12.0)."

9.921 If voltage is high or erralic, check R-62,
R-63, R-64 and R-65.

9.93 Try replacing V-1 and/or V-5 as these tubes
may be oscillating, producing spurious beats
in the output circuit.

9.94 The quastz crystal, Type 376-L, may be de-
fective. Such a condition should be reported
to the Service Department immediately as
it may be necessary to repair or replace this
unit,

9.941 Under no circumstances should the crystal
holder be opened or the seals broken by the
vser unless aothorized by the Service De-
partment, as this procedure will void the
guarantee. The General Radio Company
will not be responsible for the proper oper-
ation of the monitor if the crystal seals have
been broken. '
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10.0 POWER SUPPLY

10.1
10.2

10.3
10.4

10.5

Check V-10, V-11, V-12, and operating voltages.
Check V-13 and operating voltage. This should
glow steadily if operating properly.

Check C-42, C-43, C-44, and C-45

The plate voltage on V-1 should be approximately

250 == 20 volts. R-68 may be adjusted to correct
this voltage.

If the plate circuit” develops shorted elements,
resistors R-56, R-57, R-58, and R-59 may become
defective,

11.0 TUBE REPLACEMENTS

11.1 The following tubes may be replaced without af-

fecting the over-all performance of the instrument
in 2ny way.

V-1 RCA Type 6S]7
V-2 RCA Type 6AC7
V-5 RCA Type GAC7
V.6 RCA Type 65Q7-GT
V-7 RCA Type 6§]7
V.10 RCA Type 5V4-G
V-1l RCA Type 6B4-G
V-12 RCA Type 6S]7
V-13 RCA Type OC3

11.2 V-3 and V-4 can be replaced without producing

a serious error, but some selection is desirable for

the best results, as follows:

11.21 Remove the rear Jones plug, PL-2, from
the EXT. METER receptacle at the rear
of the monitor.

11.22 Set the mechanical zero adjustment on the
meter.

11.23 Remove the connections of the r-f input
and short circuit these terminals,

11.24 Place a new G6HG in one of the sockets.

Replace the Jones Plug and note the meter
reading. Remove the tube and select a sec-
ond tube which gives the same reading in
the same socket. Use these tubes as the re-
placements. Readjust the ZERO SET con-
trol to make the meter read zero. If the
ZERO SET control has previously been used
to compensate for 2 drift in the crystal fre-
quency, note the original reading before
replacing the tubes, and then set to the same
va?ue when resetting the ZERO SET con-
trol.

11.3 If the following tubes are replaced, the electrical

meter circuits may be affected somewhat.

V-8 RCA Type 68Q7-GT

V-9 RCA Type 6V6-GT
The maximum errors encountered by direct tube
substitution will not exceed =89, of the indi-
cated reading, or ==6% of the indicated reading,
respectively. These are maximum possible vari-
ations. It is good practice to replace the tubes with
tubes of the same manufacturer as are originally
supplied with the instrument. This will minimize
possibilities of introducing esrors.

11.4 When replacing the following tube, the operarion

of the SIGNAL lamp ciscuits should be checked.
V-14 RCA Type 2050

11.41 Refer to Section 8.7.

11.42 If the apparatus required undet Section
8.7 is not available, the circuit can be made
to operate temporarily by performing the
following operations: temove the ¢-f input
and short the INPUT terminals. Adjust
R-93 clockwise until the SIGNAL pilot
lamp attains full brilliance; then slowly
rotate R-93 counter-clockuise until it ap-
pears to go out. Leave the potentiometer
set at this position.

e
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12.0 VACUUM-TUBE DATA (MONITOR OPERATING NORMALLY WITH NO R-F SIGNAL

APPLIED).

LINE VOLTAGE 115 VOLTS, 60 CYCLES.

Table of tube socket voleages measured from socket pin to ground using a 20,000 ohm-per-volt meter (Weston
772 Analyzer). D-C voltages except as noted may vary -£209.,

SOCKET PIN NUMBER

SYMBOL TYPE DESCRIPTION
2 3 4 5 6 8
v-1 687 6.5(AC) B8O 250 Crystal Oscillator
V-2 6AC7 6.5(AC) 2.2| 165 280 Oscillator Amplifier
V-3#% 6H6 6.5(AC) Voltmeter Diode
V-4¥ 6H6 6.5(AC) Voltmeter Diode
V-5 6AC7 6.4(AC) 1.6 | 55 300 R-F Amplifier
v-6 68Q7 -GT 195 6.4(AC) |Mixer
V-7 68J7 6.4(AC) | 0.3 0.10 0.3 | 47 185 A-F Amplifier
(+8nd) 1A
V~gx% | 65Q7-GT 165 6.4(AC) |Clipper-Limiter
V-9 6V6 -GT 6.5(AC) | 250 230 250 16.0 Square-Wave Ampliifier
vV-10 [ 5V4G 2 to 8 370(aC) 370(AC) | 415 Rectifier
5 (AC)
V-11 6546,,] 2 to 7 | 420 222 Regulator
. 6.3(AC)
6uwé 61 | 255
v-12 6s8J7 2 to 7 106 105 106 | 125 222 Regulator
5.3(4AC)
V-13 0C3 106 Regulator.
V-14 2050 6.0(AC) | 95(AC) 6.9 Thyratro"n’ Control Tube

* When the meter reads zero wich the monitor opcratiag and regardless

of whethes or not a signal is applied, there are no voltage readings obrain-

able excepr those of the filaments. However 2 continuity 2ad swsistance

check between some of che socket 1ermipals of V-3 and V-4 will ordi-

narily indicace defective components in that part of the ciccuir,

From To
Terminal Tube | Terminal Tube Ohms
| 3 V-3 4 V-4 330
5 V-3 8 V-4 0.1 Meg
3 V-3 6 V-3 47
6 V-4 4 V-4 74
4 V-3 3 V-4 0.1 Meg

** The small values of volrages indicated are difficulc to measure accu-

racely. The following table liscs the resiscance from some of the socket

texrminals of V-8 to ground.

Terminal Ohms
2 2 Meg
3 0
4 0.12 Meg
5 0.3 Meg
6 0.5 Meg ;3
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RESISTORS
2.7 M@ *10% IRC
100 k0 210% IRC
10 k0 ¥10% IRC
220 ¢ +10% IRC
68 xo  ¥10% IRC
40 X0 318 IRC
20 XQ GR
40 k@ + 1% IRC
560 Q 3 5%
20 ¥ OR
40 EQ 1% IRC
40 kQ %1% IRC
250 Q 10% GR
15 Q +10% IRC
15 Q 10§ IRC
159 *10% IRC
15 @ %10% IRC
3.3 0 *10% IRC
4.7 XQ T10% IRC
560 @ 31104 IRC
27 %0 103 IRC
220 Q ¥10% IRC
470 xQ 310% IRC
8200 @ ¥10% IRC
200 X2 ¥ 5% IRC
33 X0 +10% IRC
10 %o 3103 IRC
560 Q 210% IRC
100 F10% IRC
470 kQ 310% Inc
1.8 @ *10% IRC
100 310% IRC
470 ® 310% IRC
56 &Q *10% IRC
150 k& *10% IRC
470 €2 *10% IRC
150 ¥ +10% IRC
1 M2 ¥10% IRC
1Mo +10% IRC
22 ¥ 310% IRC
47 &2 110% IRC
180 ko 110% IRC
100 kQ F10% IRC
) MR $10% 1RC
620 @ ¥ 5% IRC
15 k@ $10% IRC
7500 2 +10% IRC
200 @ ¥10% GR
100 Q +10% GR
TOBES
4
6837
= 6AC7
. 6H6
) G
- 6AC7
£5Q7-0T
~ 6837
65Q7-GT
~ 6V6-QT
5V4-0
6B4-G
68J7 7
oc3
2050 o
INDOCTORS
2.5 mh CHA~597
200 mh 681-42
295 mh 681-43
1.27 h 32.5% 746~409
2.5 mh CHA-597
2.5 mh CHA-597
25 mwh CRA-1226

PARTS LIET
Wr.'s Mir.'s
Type No. Symbol Rating and Tolerance Ufr, Type Ho.
RESISTORS
Type BT-1/2 R-54 Lk +10% IRC Type BT-L/2
Type BT-1/2 R-55 1« T10€ IRC Type Br-1
Type BT-1/2 R-56 1.5 k0 * 5% IRC REPO~1043
Type BW-1/2 R-57 1.5 k@ % 5% IRC REP0-1043
Typa BP-1/2 R-58 1.5 ¥ + 5% IRC REBPO-104)
Type WW-3 R-59 1.5 k@ ¥ 54 IRC REPO-1023
301-430 R-60 1 NG £10% IRC Type BT-1/2
Type WW-3 R-62 470 ¥ ¥ IRC Type BT-1/2
REW-3C R-63 820 %@ *lo% IRG Type BY-2
301-430 R-64 S60 ki *10% IRC Type BT-1
Bype WW-3 A-65 22 kQ +10% IRC Type BT-2
Type WW-3 R-66 470 kQ +10% IRC Type BT-1/2
POSW-3 R-67 270 k&  *10¥ IRC Type BT-1/2
Type BW-1/2 R-63 50 KkQ +20% GR POSC-11
Type BW-1/2 R-69 180 kQ ¥10% IRC Type BT-1/2
Type BW-1/2 R-75 300 0 * 5% IRC Type BW-1
Type BW-1/2 R-76 35 Q *10% OR REPO-4
Type BW-1 R-77 35 Q +10% CR REPO-4
Type BT-1 R-78 35 Q +10% GR REPO-4
Type BT-1/2 R-79 35 0 109 GR REPO-4
Type BT-1/2 R-80 35 Q +10% GR REPO-4
Type BW-1/2 R-81 35 Q ¥10% GR REPO-4
Type BT-1/2 R-82 350 +10% GR REPO-4
Type BT-1 R-83 35 Q 108 GR REPO-4
Type BT-1/2 R-8) 35 Q 210% GR REPO-4
Typs Br-1/2 R-85 35 Q +10% GR REPO-4
Type BT-1/2 R-86 35 Q +10% CR REPO-4
Type BT-1/2 R~87 35 Q F10% GR REPO-4
Type BT-1/2 R-88 41 @ F10% GR REPQ-4
Type BT-1/2 R-89 27 Q ¥10% IRC Type BP-1/2
Type BT-1/2 R-90 1000 @ +10¥ IRC Type BT-1/2
Type BW-1/2 R-91 400 Q +10% GR REPO-4
Type BT-1/2 R-92 2000 @ Y104 GR REPO-6
Type BT-L/2 R-93 5 kQ +10% GR POSW-862
Type BT-1/2 R~9) 10 ¥ 210% IRC Type BT-1/2
Type BI-1/2 R-95 L uQ, +10% IRC Type BT-1/2
Type BT-1/2 fi-96 5600 Q +10% 1RC Type ST-1/2
Type BP-1/2
Type Bf-1/2
Type BT-1/2 #Part of P-1 Socket
Type BT-1/2 aPart of P-2 Bocket
Type BT-1/2 OpPart of P-4 Socket
Type BT-1/2 #¥part of P-5 Socket
iype BT-1/2
Type BW-L
Type BIT-2
REPO-22-2
POSW-3
POSC-1%
FUSES
For 115 volts
P-1 1 smp. Slow Blow Type 3AG
r-2 )l amp- Slow Blow Type 3AG
¥-3 0.4 amp. Slow Blow Type 340
F-4 0.4 amp. Slow 8low Type 346
For 230 volts
F-1 0.5 amp. 8low Blow Type 3AG
¥-2 0.5 amp. Slow Blow Type 3AC
-3 0.2 amp. Slow Blow Type 3AG
7-4 0.2 amp. Slow Blow Type 3AG
-5 547-50
JACKS
J-2 CD8J-1281
J-2 CD8J-1281
PLUOS
PL-1 CDPP-5624
PL-2 1181-2)




Kfr.'s
8ymbol Rating and Tolerance Mfr., Typz No.
CONDENSERS

c-1 13-320 gpf GR COA-6
c-2 13-320 wuf GR COA-6
c-3 0.00025 uf +10% CD Type 5W
C-4 3-25 puf GR COA-)
c-5 0.02 pf +10% GR COL-33
c-6 0.02 uf 310% GR CoL-33
c-7 0.02 pf ¥10% R COL-33
c-8 0.02 uf  310% GR COL-33
c-9 0.02 pf ¥10% GR COL-33
c-10 0.Q05 pf 31 €D Type 4
g-ﬁ 0.09772 pf *1 ;% Cp Type 4
- 0.1 +10: GR

c-13 0.1 ﬂ§ ?13; GR CoLB-10
c-14 0.1 pf pat GR

C-15 0.1 uf  ¥10% GR coLe-10
C-16  0.10857 pf *1/2% CcD Type 4
C-20 0.001 yuf *104 D Type W
Cc-21 0.02 pf *10% OR COL-33
C-22 0.02 uf *10% GR COL-33
C-23 0.02 uf *10% GR COL-33
C-24 0.005 uf +10% CD Type
c-25 0.00) uf +£10% cp Type 5%
c-26 0.01 uf + 5% cb Type 4
Cc-27 0.003 uf +10% CcD Type LW
c-28 0.001 uf ¥10% cD Type 5W
Cc-29 0.0005 uf 310% cp Type 4
C-~30 .0 pf +70%,-10& GR Part of COEB-4
C-31 0.91 af +1 CcD Type 4
C-32 0.0025 pnf 31 CcD Type 4
C-33 10 pf +50%,-108 GR  Part of CORB-4
C-34 0.020 pf +16% [9)1] Type 4
Cc-35 0.020 pf +10% CcD Type 4
c-36 10 uf ¥50%,-10% GR  Part of COEB4
c-37 0.0005 nf 102 CD Type 5W
C-38 0.000050 pf *10% CD Type 5%
c-29 0.013 uf * 5% cD Type 4
C-40 0.0L yf 10% cD Type 3L
C-41 0.01 uf *+10% cD Type 3L
cf RE g ow

- 0 +50%, ~ G

C-44 20 ¢f  +50%,-10% OR COEB -9
C—45 20 uf +50%,-104 CR

c-46 4.0 gf +10% GR coL-8
C-50 100 uf +50%,-104  GR COE-15
C-51 0.1 uf +)0% GR COL-11
c-5z 3.0 puf 104 GR COL-7
C-53  0.00025 ur 110§ CD Type 4
C-54 16 uf +50%,~10% GR COE-/,

Hfr.'s o
Symbo)l  Rating and Tolerance Mfr. Type No. te
SWITCHES -
S-1 8WP-3
8-2 D.P.S.T. 8¥WT-333
8-3 D.P.5.7T. SWT-333
8-4 60° C TH-303
S-5 Relsy Z3RB-2
TRANSPORMERS
T-1 485~
T-2 365-450-2
-3 485-44)
T-4 745-406
PILOT LAMPS
P-1 6.3 v Mazda 44 2LAP-939
P-2 6.2 v Mazda 44 2LAP-939
P-3 6.3 v Mazda 44 2LAP-939
P-4 6.3 v Mszda 44 2LAP-939
P-5 6.3 v Mazde 44 2LAP-939
P-6 6.3 v Mazda 47 2LAP-939F
(2 Req. 1n H-1)
RECTIFIER
RX-1 2RE~1400-6
SOCKET
s0-1 CDMS-1405-4
INDICATORS
¥-1 Meter MEDS8-13
¥-2 Therwometer 60° C TH-488
QUARTZ BAR
Q-1 376-L
PARTS FROM

ORDER REPLACEMENT

GENERAL RADIO COMPANY,
CAMBRIDGE 39, MASS.




Symbol Rating end Tolerance MY, Type No.
CONDENSERS
c-1 13-320 guf GR COA-6
C-2 13-320 yuf GR COA-6
c-3 0.00025 uf +10% cD Type 5%
C-4 3-25 guf GR COA-1
c-5 0.02 uf  +10% GR COL-33
c-6 0.02 uf  TL0% GR COL-33
c-7 0.02 uf *10% GR COL-33
c-2 0.02 yf  310% GR COL-33
c-9 0.02 uf *10% GR C0L-33
c-10 0.005 uf 11?1 D Type 4
C-11 0.09772 uf +1 ? CcDh Type 4
c-12 0.1 uf 10 OR
¢-13 0.1 yuf 113; GR COLB-10
c-14 0.1 uf ¥L GR
c-15 0.1 uf  ¥L0f GR COLB-10
C-16 0.10857 uf +1/2% CD Type 4
c-20 0.001 uf  ¥10% ¢D Type 1W
c-21 0.02 pf +10% GR COL-33
c-22 0.02 uf  ¥10% GR COL-33
c-23 0.02 uf  ¥10% GR €OL-33
C-24 0.005 uf +10% CcD Type
Cc-25 0.001 uf +10% CD Type 5%
C-26 0.0 uf + 5% cD Type
Cc-27 0.003 uf 4108 cD Type LW
C-28 0.001 uf +10% CD Type 5%
c-29 0.0005 pf 108 cD Type 4
C-30 5.0 uf +70%,-1086 GR  Part of COEB-4
c-31 0.0l pf  +10% CD Type 4
c-32 0.0025 uf F10% CD Type 4
Cc-33 10 uf +50%,-10% GR Part of COBEB-4
C-3; 0,020 pf +10% cD Type 4
C-35 0.020 pf +10% CD Type 4
C-36 10 uf ¥50%,-10%4 GR Part of COEB—4
Cc-37 0.0005 uf ¥10% CcD Type 5W
C-38 0.000050 uf +10% CcD Type 5W
c-39 0.013 uf  * 5% (1)) Type 4
C~40 0.0l gf +10% CD Type 3L
C—41 0.01 uf FL0% CcD Type 3L
C-42 20 uf +50%,-10¢ GR
C-43 20 uf +50%,-102 GR
C-44 20 of +50%, - CR CoEB -9
C-45 20 uf +50%,-10% GR
C-46 4.0 uf +10% GR COL-8
c-50 100 gf +50%,-104 GR COE-15
C-51 0.1 puf *10% OR COL-11
C-5z 3.0 uf *10% GR COL-7
C-53  0.00025 uf +10% CcD Type 4
C-54 16 pf +50%,-10% CR COE-4

ORDER REPLACEMENT PARTS FROM
GENERAL RADIO COMPANY,

Mfr.!'s
Symbol  Rating snd Tolerance Mer., Type_No.
SWITCEES
§-1 8WP-3
8-2 D.P.8.7T. SWT-333
8-3 D.P.6.T. SWT-333
s-4 60° C TH-503
8-5 Relay 27HE-2
TRANSFORMERS
T-1 a5-
-2 365-450-2
T-3 485-441
T-4 745-406
PILOT LAMPS
P-1 8.3 v Mazde 44 2LAP-939
p-2 6.3 v Magda 44 2LAP-939
p-3 6.3 v Mazda 44 2LAP-939
P-4 6.3 v Mazda 44 2LAP-939
P-5 6.3 v Mozda 44 2LAP-339
P-6 6.3 v Mazda 47 2LAP-939F
(2 Req. in ¥-1)
RECTIFIER
RX-1 2RE-1400-6
SOCKET
20-1 CDM8-1405~4
INDICATORS
M-1 Meter MEDS-13
M-2 Thermometer 60° C
QOARTZ BAR
Q-1

CAMBRIDGE 39, MASS.
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Figure 7.

c-2  C-l L3 L4

View of left-hand side of monitor with dust cover removed.
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GENERAL

TYPE 1181-A FREQUENCY DEVIATION MONITOR
FOR A-M TRANSMITTERS

USES: The Frequency Deviation Monitor in-
dicates directly the magnitude and direction of
the frequency deviation of a broadcast trans-
mitter from its assigned channel frequency, A
monitor of this general type is required {or each
station by the Federal Communications Com-
misgion.

This monitor replaces the Tyee 25-A Broad-
cast Frequency Monitor which consisted of
Tyee 475 Frequency Monitor and Tyre 681
Frequency Deviation Meter.

DESCRIPTION: The elements of tbe monitor
are shown in the accompanying schematic
block diagram. Voltages from a temperature-
controlled piezo-electric oscillator (frequency
J == 1000 cycles) and the transmitter to be
monitored (frequency f = Af) are amplified
and fed to a mixer from which their difference
frequency (1000 =% Af) is obtained. This audio
frequency is amplified, its peaks are clipped to
produce an essentially sguare waveform, and
the square waves are applied to an audio-
frequency meter. The indicating element of the
frequency meter is calibrated to read zero when

164

the audio beat is exactly 1000 cycles per sec-
ond, Deviations from 1000 eycles (Af) are in-
dicated directly as frequency deviation of the
transmitter in cycles per second.

The monitor is a-c operated and is mounted
on a single relay rack panel. Coupling to the
transmitter is ogtained from a short length of
wire attached to the input terminals to act
as an antenna.

FEATURES: Modulation of the transmitler does
nol affect the frequency indication. Consequently,
it is no longer necessary to couple the monitor
to the crystal buffer stage. The monitor input
is obtained from the modulated transmitter
output, and the r-f power required to operate
the monitor is so small that ounly a simple
pickup antenna is needed ; usually a few inches
of wire is adequate.

Positive indication of failure of either trans-
mitter carrier or monitor crystal oscillator is
provided. Within wide limits the {requency in-
dication is independent of carrier amplitude,
but a signal-level pilot is extinguished if the
carrier input level drops too low for proper op-

RADIO CO.

eration of the monitor. In addition, the larop in
the frequency indicating meter is extinguished.
Similarly, a push-button test indicates whether
or not the monitor crystal voltage is adeguate.
Otber lamps serve as indicators of power cir-
cuits, tube circuits, and thermostat operation.
Thus a glance will determine whether or not
the monitor is operating properly.

Remote monitoring is possible by connecting
to a socket provided at the rear of the instru-

FREQUENCY

meni.

These features alone constitute a vast im-
provement over previous models. They are
achieved through a thoroughly coordinated elec-
trical and mechanical design. The TypE 1181-A
Frequency Deviation Monitor is so designed
that installation is extremely simple and that a
minimum of attention is required from the
station operating staff.

SPECIFICATIONS

Frequency Deviation Range: 30 cycles, readable to one
cycle.

Carrier Frequency Range: 500 to 2000 ke,

Accuracy; When received, within 10 parts per millioa.
Au adjustment is provided to bring the reading ioto
agreament with mionilering stution measurcments.

Stabllity: Under normal operating conditions, the fre-
quency stabilily is better than one part in a millicn, Ad-
justments are provided to correct the indicated irequeney
in terms of standard-[requency tranamissiops whenever
necessary.

Vacuum Tubes: The followiog tubes are required and sup-
plied with the instrument:

Coupling to Transmitters: A few inches of wire serving as an
antenna s usually sufficient, A minimurm of 50 mullivolts
pickup is required into a high-itapedance grid eirenit.

Accessories Supplled: Quartz plate, spare pilat lights, and
spare fuses.

Power Supply: 105 tu 125 or 210 to 250 volis, 50 to 60
cyclea.

Power Input: 25 watts for heater circuits, 100 watts for
mopgitor circuits.

Mounting: The instrument iz relay-rack mounted.

Panel Finishes: Staudard General Radio black crackle.
Certain standard grays which can be processed in quantity

3—type 6537 1—type 5V4-G can be supplied at a price increase of $10.00,
2—type SACT l—type 6B4-G Dimensions: Panel (len 1 i
N ! gthy 19 x (height) 152 iochea.
2—type 6HG 1—type 0C3 /VR105 Depth behing pagel, 13 inches.
2—type 6307 1—type 2050
l—type 6V6 Net Weight: 5944 pounds.
Type Code Word Price
1181-A Frequency Devlatlon Monltar. ....... ... .. MALAY BATSH0 SYESIE0
PATENT NOTICE. See Notes 7, 8, 12, 20, 26, page vi. o= SR L,
"1’1.43 | LRI 0 e 4 3 -/’ o
/ Ttz }1.1,/"1{_,_.
VOLTAGE FROM
TRANSMITTER
tr Af
FREQUENCY
R=F ftat m
AMPLIFIER -
METER
MIXER ]
1000
Al
R-F A-F A=-F
AMPLIFIER f£1000~| AMPLIFIER AMPLIFIER
3 3
L1000~
STANDARD- FEAK- SQUARE WAVES
FREQUENCY CLIPPING
OSCILLATOR AMPLIFIER 10000 - 46
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Substituting The 6B4

The nearly extinct 6B4 (VI1)
tube in the fine old 1181-A fre-
quency monitor can easily be re-
placed with the relatively modern
6W6GT. Simply leave the present
leads connected to V11 socket and
jumper from pin 2 to 8, also from
pin 3 to 4. After this modification
cither a 6B4 or a 6W6GT tube
may be used in V11 socket. No
other changes are necessary, just
check B+ regulated bus and read-
just R68 if need be, One other
point, never substitute anything eise
for the F5 fusible link in the oven;
not even fine copper, lead or wire
solder. F5 is a heat sensitive fuse,
not an electrical fuse. Tt is the main
oven protection from burnout,

Eidson Electronic Co,
Temple, Texas

zcember, 1971






