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SPECIFICATIONS

Carrier Freguency Ronge: 16 ke Lo 50 ¥e, covered in
spven divect-reading range: 16 to 50 ko, 50 to 160 ke,
166 to 5040 ke, E)‘a to 1.8 Me, 1.6 20 5.0 Me, 5.0 1o 16 Me,
161050 Me A g Bre range 1)4;%151{}1: is provided so that
a special set of ¢ installed i desived.
Fraguency

Seale: Logarithmic,

Yernier Dial: A slow-motion wernier drive dial is
provided, by means of which frequency increments as
small 28 D1% may be obtaimed.

Assuracy: Bach range is divect reading Lo an acouracy
of 1% of the indieated frequency.

Stabkitity: Dirift not groater than £0.19% on any ire-
guency range with continuous operation for five hours,
Sweeping: Maximum sweep range with the Tyre 1750-4
Bweep Drive s approsimabely 29, i, 1% of conier
frequency. Bweeping Is nob rerommended {or continuous
or preduction line use.
Cutput i

Volinge Renge: Toni

insousty adjustable from 0.1
mierovoll to 2 volts, T tput voltage (st the terming-
tion of the 75-ohm output cable) s indicated by a panel
meter and seven-point wultiplier, Maxhmum open-cir-
cuit voltage with termination removed is 4 volts.

Yeltage Seccuracy: or multiplier setiings below 1 volt
the maximum error in oulput voltage s the sum of the
attenuator and voltbmeter errors Hated below. Maximum
volbmeter ervor, up to 25 Me, is £5% of indicaled
reading. Above 25 Me an ati-hfmmi frequency error
ceeurs, amounting to a total of £7% at 50 Me At L
full seale and 50 dle, there iz also o fransit-time error of

5% in the wvoltmeter tube, Maximum aftenuator
error is as follows:

Bolow 3 Me, 40 3% -+ 0.1 mierovelt)

3t 10 Me, £ 59 + 0.2 microvolt)

10 to A0 Mo, 0005 4 0.1 mierovolt)

A0 to 58 Me, (159 b 0.8 microvolt)

There is no error for the ovolt multiplier selting.

impedance: The oubpul hapedance at the panel jack
iz 75 ohuns resistive. A 75-ohm oulput eable is provided,
together with o termination unit that furnishes const
outpub impedances of 37.5, 7.1, or .75 ohms. The oali-
bration of the panel voltmeter-multiplier combination is
in terms of the actunl vollage across the 3Y.5-ohm out-
put, When the 7.1- and §.75-0hm positions are used, the
indicated oulput voltage must be divided by 10 and
106, respectively. A standard dummy-antenna output s
also available ab the termination unit.

The Tyrg 805-P2 Termination 1nit can be used {o
convert the effective output impedance of the Generator
from 75 1o 30 vhma. It also permits the use of severul
BO-ohm aceessory units
Modulatlen: Continuously variable from 9 fo approx.
100%. The percentage of modulation iz indicated
by a panel meter to an aceuracy of £10% of full

seale up to 3{) %, Tor sarrier freguencies below 16
Me; =159 for higher carrier frequencies,

Internal modulation ks available st 480 cps and 1000
eps, securabe in fregueney within 5%,

The generator can be modulated by an external oseil-
fbutor, Approximately 10 volts across 500,000 ohms are
racuiired for 86% modualation. The overall moduistion
frequency charseieristic for constant awdio input is as
inllows:

i

Currier Frogueney Aubio Kange Fluiness
4.5 - 50 Me B0 — 15,000 eps +1 db
41— 0.5 Me 50 10,00 ops . =15 db

7 oof Currder 1.5 db

16— 100 ke B0 sps — 109
Fy

Frogueney

incidental Fraguency Madulatisn: 0 the highest carnie
freguency range the incidental Progueney madulation i
&E)E}d? 59, for 1009, mudmﬂum, and 029 for 307
modulation. At lower carrier frequencies the Trequency
modulation iz less thon these pe Hiag

Above 20 Me, for ‘Lpph;'@uom where incidental fm
must be smgfilmblf! or for wideband modulation, the
Tree 1000-F0 Crystal Diode Modulator should be used.
Distortien and Moise Loval

Envelepe Distorfien: Less than 59 i o modulation
tevel of 809, with a carrier Irequency of 1 Me,

Cusrier Moise tevel: S1le 0 b below B39, modulabion,
teskoge: The magnetin induction leakage is less than 5
microvolts per meter ot & distance of 2 feet from the gen-
erator. The S-foot oubput cable permits the receiver
wsscher test to be kept bovond this Hmit. Radistion fickds
are negligibic.

Tube Complement:

21814 1 8DB8/VELRS
8w BLEGO 2 —8ALG
2 FZAXT i Bipperite 3-4

Tarminals: A Tern 874 Conxinl Connector is provided

for the output ronnection.

Power lnpuh: 105 to 128 (or 210 o 250; volis, 40 to 460

eps. An electronic voltage reg e compensstes for

taations iiom 105 to 125 wolts {or from

210 to 2 olts). Muoximum lnput power s 180 watts.
The instrument will eperate satislactoridy on power-

supply frequensies up to 400 o, provided Hm,f the

supply voltage is at least 118 volts,

Azcasseries Supplied: TYrR 805-P1 Termination Unit,

shielded cutput cable, Tyrre CAFP-22 Power Cord,

and spare fuses.

Dther Accessories Available: Tyre 805-F2 Termination

Unit, Tyer 1006-F Accessories and Tyre 1756-4

Sweep Drive.

Mouvnting: The panel is finkshed in gray orackle and the

oubinet has a gray wzml\lv riish.

Bimensions: Width 32, height 14, depth 13 inches (340

by 416 by 330 mm), ov 1

Met Weight: 118 pounds

54 kgl

THIS ARPARATUS USES HINVENTIONS OF UnMieD
STAFES PATEMNTS LHIEMSID BY RADIG
CORPORAGTION (F AMIRICA PAFENT NUMBERS

SUPPLILD UPOM FEQUEST

NG LICENSED FOR

COMESTIC FXED . STAIDN  PUBLC SERVICE
COMMUNICATION FQR HIRE OF TOL

U.S. Patent Ne. 2,548,457
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GENERAL RADIO COMPANY

OPERATING INSTRUCTIONS

TYPE 805-D STANDARD-SIGNAL GENERATOR

INTRODUCTION

The Type 805-D Standard-Signal Generator 2 a pre-
eision laboratory instrument designed primarily for the
rapid and accurate testing of radic recetvers. 1is speed
and simplicily of operation make it very useful for pro-
duction testing, while its accuracy. wide frequency
range, high output voltage, and high amplitude modu-
lation with low freguency modulation make it a de-
sirable instrument for laboratories engaged in research

AULIa MO0,
a5 CONTRGL

BODULATOR & MHOD &£ 050

and design on radio receivers and allied apparatus,
Fupctionally 1this instrumeni consists of (1) a carrier-
frenuency oseillator, (2} a tuned radio-frequency ampli-
fier, (37 a resistive ouitpul atlenuator and a volimeter
1o read the outpul level, (4} a modulation oscillator
(400 eyeles and 1000 eycles) with a voltmeter for read-
ing percentage modulation, and (3) a well-regulated

power supply.
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Flgure 1.

" Ronge Switch

Flementary Schemalic Diagram,

SECTION 1.0
OPERATING CONTROLS AND PROCEDURE

1.1 POWER SUPPLY

Be sure that the
voltage and frequency of the power line are the same
as those engraved on the plate at the power line socket,
The power transformer s wound for both 115 and 23¢9
volts,  Conversion is made by changing transformer
connections (see paragraph 2.6,

1.11 Yoltage and Frequency:

1.12 Switehes: The ON-OFF switch controls the
entire power supply. The ORC PLATE switch turns
off the generator output without materially altering
the heat generated inside the cabinet, and hence allows
the generator ouiput to be turned off forshorl periods, or
reduced gquickly to zero for check purposes, without an
attendant drift in frequency when il is again turned on,

1.2 FREQUENCY

1.21 Bange Selector: 'The frequency range is 16
kiloeycles 10 30 megacycles. This is covered in a coil-
changing mechanism thal can be rotated continuousty
in either direction. The coil ranges are selected by the
knob marked BANGE SELECTOR, and the range in
use is indicated by the dial marked CARRIER FRE-
QUENCY BANGE. There is also a blank position in
which a special set of colls may be placed if desired.
Within each band, the frequency is determined by the
setting of air condensers, whose plales are shaped Lo
give a logarithmic variation of frequency with angle of
dial rolation, Egual angles of rotation correspond to
equal percentage increments in frequency.
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1.22 Carrier Frequency: Fhe operating frequency
is indicated by the large dial marked CABRIER FRIE-
OUENCY. The knob marked FAST TUNING may be
used between widely nepamu‘d puints on the scale
Frequency scales on the main dial are accurale to
betier than 1%,

1.23 Frequency Increments: Disl readings can
be easily converted to cyeles per second for seleclivity

measuremants.,

1.24 Frequency Stability: The carrier frequency
oscillator has been designad for small frequency drift,
without the use of compensators. When coil ranges are
switched, an initial frequency drift of approximately
— 5%, or less, will be observed. This will oceur in the
first twenty minutes (approximately} of operation on
the coil range immediately switched into position. After
this poini has been reached, the drift will be in the
opposite direction but considerably less in magnitude.
The drilt rate will be about -+ 029 per hour, or less,
for the next 234 hours, and will graduatly decrease.

1.3 QUTPUT

1.31 Attenuator and Meter is con-
tinnously variable from 0.1 microvolt to 2 volts and is
determined by the setting of the attenvator multiplier
and the meter Tf‘adill“ i the
OUTPUT VOLTAGE meter 1s adjusted by means of
the ODUTPUT VOLTAGE knob 1}(}[0\» it on the panel,

The cutput

The volisge applied

Type 855-P1

The voltage between the terminals marked G and

NOBMAL on the Type 885-P1 Termination Unit is

given by the product of the meter reading and the set-
ting of the MULTIPLY BY switch, The NORMAL
output impedance is 37.5 ohms, but output may be
had at 7.1 ohms and .75 ohm by setting the kneb on
the termination unit to 1:10 and 1:100 respectively,
inthese cases the putput voltage must be further mulii-
phed by 0.1 and 0.01, respectively,
ance settings are not recommended for {requencies
above

The lower imped-

10 Mec, where accurate results are desired.

Type 805-P2

An alternate Type 805-P2, 530-ohm Termination Unit
is available. This can be used interchangeably with the
Type 805-P1 Termination Unit. Disconnect the cable
at the panel connector,

The FType 865-P2 provides an eff ective output imped-
ance of 50 ohms at its output terminals, The QUTPUT
VOLTAGE meter thus indicates
behind-30-ohms.

directly in volts-

9

The above system is intended for use with 30.ohm
systems and with other available accessories.

1.32 Dumamy Antenna: Type 805-FPLl: A standard
dummy antenna is placed in series with the ouiput
voliage w}'wn the output is taken from the terminals
marked G and DUMMY.
stundard dummy anlenna, as specified by the LR.E.
Standards,

The circuit is that of the

Type BO5-PZ: When this termination is used, the
Type 000-P1 may be used with the Type 100014
Dummy Antenna te provide an alternate system,

1.33 Caution: Lare must be laken 1o prevent ihe
introduction of voltages back into the termination unit
from the circuit under test. Currenis greater than 59
mitliamperes may damage or burn out the resistance
units. Always connect the grounded lead first 1o any
grounded cireuits, or to receivers having capacitance to
the ac power line. This will prevent beavy capaeitive
discharge currents from getting into the attenuator
resistors.

134 Freguency Characleristie:  Vanations in
output vollage and output impedance as a function of

frequency are discussed in Section 3.

1.35 Qutput Meter Switeh: A switch [8-43, op-
erated automatically by the BANGE SELECTOR,
changes the response characterisiics of this meter so that
it 15 not affected by the presence of modulation on the
carrier. This enables the ouipui voltage to be read
Si!?}tl%tdﬂ(?()u.‘ni} with the moedulation percentage, for
carrier {requencies above 160 ke, With the RANGE
SELECTOR switch in the A or BB position, the oulput
meter will indicate the cdrrier amplitude correctly, pro-
000 excles. For
modulation {requencies above this value, the output
meter will tend to read high, Under these conditions,
it is necessary to turn off the modulation when reading
the OUTPUT meter.

vided the modulation does not exceed |

1.4 MODULATION

1.41 Conirols: The PERCENTAGLE MODULA-
TION is adjusted and indicated by the knob and meter
that are so marked. The modulation frequency is con-
trolied by the switch marked MODULATION, which
sefects either 400 or 1000 cycles from an internal audio
oscillator, or, in the BXT. position, selacts a modulating
vollage from any external source connected to the ter-

minals marked EXTRERNAL MOD,

1.42 Meter Aceuracy: At carrier frequencies above
300 ke, the accuracy of indication of modulation per-
centage is 1007 for moduelation frequencies between
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5¢ and 15,000 cyeles, excepl on the & carcier range,
where the accuracy s 1590

On the A, B
or O ranges a small dellection of this meter may be
noted, with the modulation turned off. This is caused
by the carrier frequency, but will not impair the read-
ings of the meter at modulation levels above 257

1.43 Hesidual Meter Indication:

1

L.44 Envelope Waveform: The wavelorm of the
radio frequency envelope is low in distortion, over the
entire range of the instrument. Carrier frequency output
15 essentially sinuscidal on all ranges. Modulation dis-
wortion is linited o approximately 49 when the in-
ternal modulating oseillator 15 used, for levels as high
as 809 modulation. rising 1o about 109 al 1007, mod-
ulation. With an exlernal modulating scurce, the dis-

tortion will depend upon the wavelorm of the source,
and upen the frequency. 1o general, the distortion tends
Lo increase at the higher modulating frequencies and al
the highest modulation percentages. However, 1L i3
possible when an external oscillator of low harmonic
contenl is used. Lo obtain 809, modulation at 15,004
eyeles with low envelope distortion.

1.5 CONNECTIONS TO RECEIVER

1.51 Terminations: Type 805-FP1: Connections to
receiver should be made by the cable and termination
unit provided. The cable impedance is 75 ohms and is
provided with a 75-ohun load, thus providing a net
output impedance of 37.5 ohme This impedance re-
mains essentially constant up to 10 Mc, but changes
slightly at higher frequencies owing 1o the presence of
residual reactances in the attenuater and termination
unit. This variation is shown in Section 3.

Type BUS-P2

This cable and termination assembly should be used
with a receiver input impedance of 50 ohms. The out-
put impedance of this unit will match 50-0hm systems
up to about 40 Mc. Residual reactances lower the im-
pedance above 40 Me, as shown in Section 3.

This termination unit is provided with a standard
GR Type 874 output connector. A compleie line of
adaptors is available to connect this connector to other
commonly used types.

TYPE BO5-P2
TERMINATION
UNIT 500

,1l|E

jg

1.52 Leads: The leads between the termination
unit and the receiver binding posts should be short and
direct. 1 iz preferable to plug the lerminalion unit
into the receiver, if convenient,

1.6 USE WIiTH LOOP RECEIVER

Beceivers employing loep antenna pickup can be
iested using either of the two standard methods, as
outlined in the Btandards on Badio Recelvers, 1948, of
the Institute of BRadio Enginesrs,

Type BO5-P1

The low-impedance-output tap (0.75 ohms) is recom-
mended for use with the method that uses a voltage
inserted in series with the antenna loop, To avoid de-
tuning the loop, the signal generator should be con-
necied in series with the grounded, or low r-f potential,
end of the loop circuit. €A UTION: This method is
not recommended for use with the AC-DC type of re-
ceiver where one side of the line is connected directly
1o the receiver chassis. There is considerable shocek
hazard i the signal generator is operated ungrounded;
and there is 2 danger of intreducing sufficient voltage
into the attenuator to damage the precision resistances.

Type 805-P2

A second method invelves a transmitiing loop an-
tenna inductively coupled to the receiver loop anlenna.
With snch an arrangement, there is ne direct conneeiion
1o the receiver. This offers considerable advantage over
the direct connection method, in both convenience and
freedom from shoek, and avolds possible attenvalor
damage. 1 is recommended for use with AC-DC types
of receivers, I©

TYPE 1400.P10 TEST LOOP. (See Figure 2.)
With this test loop, receivers with loop antennas ean
be tested by several methods recommended by the
Institute of Radie Enginecrs.' The threeturn loop is

1*Method of Testing Beceivers Employing Ferrite Core Loop
Antennas”, PROCEEDINGS OF THE INSTITUTE OF RADIO
ENGINEERS, September 1955,

“Measurement of Loop-Antenns Receivers', W, 0, Swinyard,
PROCEEDINGS OF THE INSTITUTE OF RADIO ENGI.
NEERS, July 1941,

TYPE {300-PI0
TEST LOOP

3900 g .

Figure 2. Diagram of

Type 1600-P10 Test Loop.

|
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enclosed in aluminum 1ubing for electrostatie shield
ing. With a 50-chm generator (Type 805-1 with Type
505-P2y, the field sirength in volts per meter, at a
distance of 19 inches from the loop, equals 1/10 the
signal-generator ontpul in velts, Or. the electrie field
intensity e, in microvelis, s inches away {rom the test
loop is

el
e
(3]

where ¥V, is the open-circuit output voltage at the out
put terminals of the Type 805.-P2, as indicated on the
panel of the Type 805-D. Full details on this applica-
tion are supplied with the Tvpe 1000.-P10 Test Loop.

When using the generator for measurements in the
standard broadeast band of frequencies, best results
will be obtained when the generator is operated with
a good electrical ground. A convenient grounding ter-
minal is located near the OUTPUT terminals of the
attenuator. On the highest carrier {requency range,
grounding the generator will not make any significant
difference in the results obtained.

1.7 USE FOR VIDEO AMPLIFIER TESTING

While the generator was not speaifically designed for
this use, 1t can be guite useful in making amplitude
versus frequency tests of video amplifiers. Certain pre-
cautions must be observed i consistently accuraie
resulis are to be obtained.

The QUTPLT YOLTAGE meter of the instrument
erploys a hallowave diode, The loading effect of this
dinde introduces a smail amount of rf waveform dis-
tortion in ihe form of peak olipping. This is not serious
for radio-receiver testing, bul can resull in errors of
some consequence when the response characteristics of
video amplifiers are being measured. This is especially
true when an external vollmeter of the peak-response
type is used to monior the output of the amplifier
under test, H the video amplifier consists of an odd
number of stages, and consequently results in a 180
degree phase reversal between inpul and output, then
the wavelorm asymmetry will cause a differevce in
reading between the panel volimeter of the 805-1) and
the external monitoring voltimeter.

To avoid this difficuliy, the volimeter used to mon-
itor the output of the amplifier under test should op-
erate with the some polarity as the voltmeter in the
signal genevator. For an amplifier with an odd nem-
bher of stages, this would require inverting the mon.
itoving volumeter, 1f the amplifier consists of an even
number of stages, and does not introduce a 180 degree
phase shift, no trouble should be encountered. 11 these
precautions are observed, a Type 1800-B Vacuum.
Tube Veltmeter, which is a half-wave peak-response
instrument, can be used as the external monitoring
volumeter. The measurements will be within an accu-
racy consisient with the specifications for the Type
805-13 Sandard-Rignal Generator,
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SECTION 2.0
CIRCUIT AND CONSTRUCTIOMNAL DETAILS

2.1 WIRING DIAGRAM

Figure 15 1s a complete wiring diagram.

2.2 RADIO-FREQUENCY SECTIOM

The master oscillator and r-f amplifier are nearly
identical in consiruetion and are mounted in the two-
section shielded box in the center of the instrument.
Viewed from the panel, the oscillator is on the left and
the amplifier on the right. The oscillator tube, V.1,
and the amplifier, V-2, are hoth Type 1614 Figure 3
shows the general arrangement.

The jogarithmic tuning condensers have heavy cast-
aluminum frames, with ceramic insulation for both the
rotor and the siator. They are coupled together and to
the main and increment dials by carefully machined
cast-brass gears, which are spring compensated so as
to have no appreciable backlash. The coils are mounted
on discs in such a way as to keep the length of leads to
a minimum. The coil discs are coupled together to a
detent mechanism by the same type of gears used in
the tuning condenser gear train.

2.3 OUTPUT SYSTEM

The output voltmeter is at the right-hand end of the
instrument. An Amperite 3.4 (¥.10) is mounted on
the modulation shelf. This is connected in series with
the heaters of the ontput-and modulation-voltmeter
tubes to reduce the effect of line voltage fluciuations.
The output volimeter tube (V-9% is a Type 6ALS
tube and is located inside the attenuator multiplier
shield, One section of the 6ALS double diode (V-11) is
used to provide a bucking voltage to balance the ini-
tial diode current of the 6ALS5 tube (V-9) to zero. The
output potentiometer is a form of “L” pad. The mul-
tiplier is a ladder network. The attenuator is designed
for operation up 1o 50 megacycles.

2.4 MODULATOR

The modulator section is on the upper shelf at the
left end of the instrument. Viewed from the panel, the
three tubes pn this shelf are, from left to right, a 12AX7
duplex triode (V-3), a 6L6GC beam power amplifier
{V.4), and a 6ALS rectifier (V.11).

(ne half of the 12AX7 (V.3) is used as the internal
audio oscillator to supply freguencies at either 400 or

1000 cyeles from & parallel 17 type, resistance-
capacitanee oscillator cireuit. The other half is a pre-
amplifier for both internal and external modulation.
The 6L6GC (V-4 is the modulating pewer-amplifier
tube. Modulation is applied to the plate and screen of
the r-f amplifier (Type 1614) so as to minimize fre-
guency modulation at high percentages of amplitude
modulation. One half of the 6ALS tube (V-11) is in the
cirenit of the modulation vacunm-tube voltmeter,

2.5 PANEL METERS

Individual panel meters are provided for simuliane-
ously indicating the amplitude of the radio-frequency
output voliage and the modulation percentlage.

2.51 Modulation Meter: An average-response,
diode rectifier (6ALS5, V-11) is used to measure the
amplitude of the andic-frequency voltage applied 1o
the modulator stage 11614, ¥-2). A d-¢c microammeter
{3-2) measures the current in the diede circuit and is
calibrated direetly in percentage modulation.

The calibration of this meter, for each range, is
effected by resistors located on the oscillator turret
gear and can be reached through a snap button on the
panel,

2.52 Ountput Meter: A diode rectifier (6ALS, V.9)
is used to measure the carrier frequency amplitude at
the input to the attenuator. The meter seale is cali-
brated in terms of the rms output vollage appearing
at the end of the cable and indicates the voltage across

the MORMAL terminals.
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2.6 POWER SUPPLY

The power supply is mounted on the lower shelf at
the left end of the instrumeni. This shelf supports five
iubes, which, viewed from the panel and from lefl o




Figure 4. Idenlifica-
tion of lerminaly on
terminal blocks of r-f
induciors.

right, are two Type 616G tubes (V-6 and V.12), 4
Type 1N3196 Reetifiers (V-5), a Type VRE130-30 Yolt-
age Regulator (V-8), and in front of this, under the
upper shelf, o Tvpe 124X7 (V.7), The 616G s, the
YR-150-30, and the 12AX7 (V-6, V.12, V-8 and V.7,
respectively) are in the electronic voltage regulator
cirenit. This regulator will take care of normal line
voltage fluctuations between 105 and 125 volts, the

Termungtion M

DIRECT (MY

=@ ®

NOR.‘E-’\L@

Figure 5a. Wiring DHagram of Tvpe 805-£1 Termina-
ton Unit.

TYPE BO5-P2
GENERATOR OUTPUT CABLE TERMINATION

URIT
R == S SR VM
758 12.50 Tmz 0
£ T754 & °
Eg = Eq=Eq = METER
2
| READING

|g1§

Figure 5b. Wiring Diogram of Type 805-P2, 50-vhm
Termination {ini,

line voltage for which the geperator is normally con-
necied. However, the connections 1o the power trans
former may be changed so as 1o make the regulutor
work from 210 1o 250 line volis,

The power transformer is mounted on the lower fefl
end shell, and the primary taps {(oumbered 1, 2, 3
and 4) are on a black bakelite strip on the upper rear
of this transformer. When the instrument 5 oul of the
cabingt these terminals are accessible from the rear.

For 105- 1o 125-voll operalion, connecl jumpers from
terminal No. | Lo terminal Noo 3 and from lerminal
No. 2 1o terminal No, 4.

For 210- 0 250-vell operation, connect a jumper
from terminal Ne. 2 1o terminal No. 3 {onlv).

In either case, the white wires with green and vellow
tracers connect 1o terminals No. 1 and No. 4.

When the generaior is shipped, the small plate at
the power inlet indirates the line yoltage for which the
transformer is connected. 1f connections are changed,
reverse this plaie.

2.7 CAUTION

11 it is necessary 1o operale the instrument ouiside of
its rabinet, an extension cord should be used to connect
the instrument Lo the power plug focated mnside the
cabinet. Unless this is done the insirument will not be
protecied by the line fuses.

SECTION 3.0
QUTPUT CHARACTERISTICS AS A FUNCTION OF FREQUENCY

3.1 YOLTAGE

Output voltage errors arise from several sources,
namely
(1) Errors in the cutput voltmeter,
{2) Errors resulting from residual reactances in the
termination umt.

(3} Errors in atienualion ratio resuiting from re-
sistance and reaclapnce variations between atienuation
sieps.

311 Yelimeter Errors:  The plol of Figure 6 shows

the muaximum error 10 be expecled on the l-volt multi-
plier when all sources of error are additive. The error
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Figure 6. Maximum voli-
meter error a4s a junction
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in ouiput voltage at the lv
multiplier position.
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below 25 Me is entirely residual calibration error, in-
cluding such factors as the normal uncertainty of set-
ting 1o the 2-volt line, and, the effect of waveform at
low frequencies. The use of a logarithmic scale resolls
in a substantially uniform arcuracy over a2 complete
decade. This is 5% of the indicated reading.

Above 25 Me, a freguency error in voltmeler response
amounting to 6%, at 50 Mc is added, and, at 1/10
fuil scale, a further transit time error in the voltmeter
tube of — 59,

3.12 Type BOH-PI Unit: Shont

{’lii)&u?iiéiﬂ{fi.’. in the termination sanit Causes o éfi.'«ii{h.li-il

Termination

dropping off in vollage as the frequency is increased.
This error is compensated by a series loading coil lo-
cated inside the tormination unit, and the net error is
ineluded in the figures given sbove in paragraph 3.11.

3.13 Attenuator Error: A maximum variation of
1%, oceurs in the adjustment of individual resistors
in the attenuator. Variations in the reactance of these
resistors, however, is more important and accounts for
most of the frequency error, which rises to 159 at
50 Me. Figure 7 shows this maximum error as a function
of frequency.

82 T i T
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i 2 ] 56
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Figure 7. Muazimum afienualor error as a
Junelion of frequency.
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Figure 8. Direct altenualor leakage as a fune-
tion of frequency. This is significant oniy
on the lowes! mulliplier position.
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3.14 Total Error: The total possible error is the
sum of the voltmeter and atlenunator errovs given
above. Obviously, some of these errors will tend 1o
eandcl, and the actual error may be less than is indi-
cated by these figures. In Figure 6, the average total
exror for 10 typical generators is shown by the curve
marked “Average Generator ai 1-Yolt QOutput.”

3.15 Direet Leskage in Altenuator: Direct leak-
age, one source of which is capacitance across the at-
tennalor from input to output, resulte in a fixed error
which is effective only on the lowest multiplier step,
and increases with frequency. This is shown in Fig. 8

R
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Frgure 3. Frequency characteristic of oulpul impedance
al termination wnits, {a) Type 805-Fl. -(bz)_, Type
805-P2.
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3.2 OUTPUT IMPEDANCE
Type BU5-P1

391 Residual inductance in the attenualor and shunt
capacitance in the termination unit switch cause the
output impedance at the termination unit io deviale
at high frequencies from its low-frequency resistive
value of 37.5 ohms. The cuiput impedance as a function
of frequency at the DIRECT ocutput plug is given in
Figure 9 for both the NORMAL and 10:1 positions
of the switch. For the 100:1 position, the impedance
varies in essentially the same way, but the resistance
is reduced to (.75,

3.22 Consequently, the open-cireuit voltage at the
termination unit is scen in series with the impedance
indicated by thesc curves. For load impedances that
are not high compared to this generator impedance,
load voltage will differ from this open-circuit value.
1¢ the load impedance is known, the voltage division
can be caleulated. The load impedance can he meas-
ared on a Type 1606-A Radio-Frequency Bridge.

3.23 The reactive component of output impedance
for the 10:1 position rises to a value greater than the
resistive component at high frequencies. This position i3
nol infended for use al frequencies abote 10 megacyeles.

3.24 Type 805.-P2: This termination umt has lower
residual reactances than the Type 805-P1 and con-

2
10 - —
o [———— X
i : CABLE AND
‘ - e N _GENERSTOR ———
TYPE 805
IMPEDANCE OF OPEN 1 \
END OF CABLE | I
: ¢ | N~ |
| _ [ | T ]
z 5 10 20 50

Figure 10. Outpul impedance at open end of cable.

sequently it maintains a more uniform output imped.
anve characteristic, as shown in Figure 9h.

3.3 GENERATOR AND CABLE IMPEDANCE

2321 If peither termination unit is used, higher
open-cireuit ontpul voltages can be obtained because
the 2:1 drop in voltage caused by the cable termination
is avoided, If the atienuator had no reactance, the 1m-
pedance at the open end of the cable would be 75
ohms resistive, and the open-circuil outpat vollage
would be twice that indicated by the generator cuipul
calibration, which is correct for a lerminated cable.

3.22 With the lermination unit removed and an
equivalent cable of the same length and impedance
substituted, the impedance characteristic is that shown
in Figure 10, and the open-cireuit voltage is twice that
indicated by the eutput meter and atlenuator.

3.3% The deviation in impedance from the normal
resistive value of 75 ohms is cansed by inductance in
the attenualor, whose characteristic is shown in Figure
11, Since the atlenuator and cable system is series
resonant at approximately 20 megacycles, the sign of
the reactance seen at the open end of the cable is re-
versed at higher frequencies, as shown in Figure 10

OymEn
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Figure 1.

Attenuator impedance as a function of
frequency.
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SECTION 4.0

ROUTINE ADJUSTMENTS

4.1 PANEL ADJUSTMENTS

There are five adjustments under snap bultons,
which may be readjusted from time to lime as it be-
comes necessary. They are as follows:

4.11 Internal Modulation Frequeney Adjust-
ments: Heparate adjustiments marked MOD. ADJ
466 and MOD. ADJ. 1000 are provided for the 400-
and 1600-cycle modulating frequencies. These are in-
tended o be adjusted for minimum harmonic content,
and should be set so that the oscillator just oscillates
stably.

4.12 Zero Adjustments on Output Meter: With
the instrument turned off, this voltmeter should be sel
at zero by means of the manual adjustment on the
meter itself. When the instrument is operating and
fully warmed up, the meter should be reset Lo zero, as
necessary, by means of the control marked ZERO ALY
This adjustment should be made with the PL. VOLTS
swilch in the OFF position. (The QUTPUT control
will not attenuate the output voltage to exactly zero,
especially at the higher carrier frequencies.)

4,13 Calibration Adjustment of Ouipmt Meter:
Having made the correct zero adjustment, turn the
PL. VOLTS switech ON, and set the carrier frequency
to approximately 1.0 Me. Conpect a vacuum-tube
voltmeter, such as the GR Type 1800,
NORMAL terminals of the termination unit. The in-

across the

ternal impedance of the voltmeter used should he at
least 400G 2 at 1.0 Me, and the calibration should be
know to =17 or better, Adjust the QUTPUT con-
trol until the external velimeter reads exactly 2.0 volis.
Remove the snap button from the point marked CAL
on the panel, and set the adjustment so that the
OUTPUT meter reads exactly on the 2.0 point.

For this adjustment, the external VIVM leads
shiould he as short as possible.

414 Calibration Adjustment of Percentage
Modulation Meter: This setting has been carefully
made at the factory, using precision measuring instru-
ments, and should nol be allempted unless suitable lest
equipment is aratlable. The small snap-button located
Just above, and to the right of, the main tuning dial
conceals the potentiomeler used 10 set the sensitivity of

the PERCENTAGE MODULATION meter. Individ-

9

ual polentiometers sre provided for each range, and
are automatically selected by the RBANGE SELECTOR
swileh.

4.15 Other Zero Adjusiments:  The PERCENT-
AGE MODULATION meter should be set Lo zero by
means of ity manual adjustment when the instrument
is fully warmed and in operation. Do this with the
modulation switch in the OFF position and with the
BANGE swilch set on the 13 range, (On the A, B, and
(U ranges the carrier produces a small zero reading on

the PEROKNTAGE MODULATION meter.)

4.16 Lubrication of Moving Paris: The CAR-
BIER FREQUBENCY INCREMBENT dial rolates on
a steel shafl and bushing. Bemoval of this dial by
loosening the {wo setscrews will expose an oil-hole in
the end of the shaft. A few drops of machine oil per
veur will provide adequate lubrication,

All gears associated with the coil-changing mecha-
mism, the dial drive, and the contact surfaces of the
OUTPUT VOLTAGE control may be hibricated as
necessary with Ligui-Moly NV, Grease {(obtainable
from the Lockrey Company, College Point, N. Y.,

4.2 INTERNAL ADJUSTMENTS

4.21 Plate Voltage Adjustment: This is located
on the side of the power supply shelf. The plate voltage
should be set to 290 volts by means of the potentiometer
{(R-28). An external meter, connected betwsen terminal
No. 1 of the choke (1.-5) and ground, may be used as a
reference voltmeter. A 1000-ohms-per-voll instrument
15 satisfactory. If the plate-voltage supply regulator is
aperating correctly, no change in the voltmeter reading
witl be observed as the supply line vollage is varied
from 105 to 125 volts,

4.3 LEAKAGE

The fower limit of usefulness of the attenuator is de-
termined by the amount of radio-frequency leakage
radiation from the generator. This should be less than
5 microvolls per meier at any point 24 inches from the
panel. Care must be taken, in making adjustments, not
to do anything that will cause the leakage to be exces-
sive. The following are points to check,

+.31 Atlthe snap buttons should be in place and the

holes shuuld be clean so that the bultons are properly
grounded.
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4.32 The RANGE SELECTOR, CARRIER FRE-
QUENCY INCREMENT, FAST TUNING  and
OUTPUT VOLTAGE knobs have washers, spacers,
and bearing plates under them 1o ground the brass
hubs, and setserews in the knobs, Lo the front surface
of the panel. The main diai hub also is provided with
a special panel grounding spring and 1s insulated from
the shaft. These points should be checked if for any
reason the knobs are removed. Additional grounding is
provided, internally, by means of & eoil spring directly
in back of the punel plates.

4.33 The cover over the CARRIER FREQUENCY
RANGE dial should be firmly grounded to the panel.
Mo paint or dirt should be on the grounding surfaces.

4.34 The instrument panel should he well grounded
1o the cabinet at all points, and all the cabinet-punel
serews should be tight. The panel frame should make
good contact with the edge of the panel at all points,

4.35 Checking Leakage: Since leakage from a
signal generator can arise from several different sources,
it is necessary 1o proceed inoa logical manner 1o wolate
the canse of any suspeeted leakage. First, the character
of the receiver piekup will determine the general nalure
of the leahage field. A loop-type antenna tocated near
the generator witl be dnductively coupled Lo the gen-
crator. and henee The induction leakage fields set up by
the generator will be the predominant souree of Lrauble,
A dipole antenna will respond mainly 1o the electro-
static, or radiation, leakage fields from lhe generator.

The induction leakage field of the generator may be
checked by means of a small coil, consisting of 40 turns
of wire on a 234 inch form, When the coil is connected
to the input terminals of a radio receiver, less than one
microvoll pickup at a frequency of one megacycle,
should be obtained across the coil terminals when the
coil is placed directly upon the surfaces of the generator.
If excessive leakage is found, it can be traced to such
troubles as poor contacts between shields, or between
the panel and the cabinet, or parts mounted on the
panel. To eliminate successfuily leakage of this nature,
the parts involved must be made 1o have a low im-
pedance contact and henes it is well Lo ciean contact
surfaces of shields, ete, in order to remove any oxide
films that may have formed.

14 the induction leakage fields are not excessive, 1t
will be found that the radiation components of the
feakage field will be neghigible sinee the correction
measures necessary 1o reduce the former will almost
always eliminate the latter. However, to check for
leakage of this sort it is advisable 1o use a dipele an-
tenna. The equivalent jeakage should be less than 5

microvolts per meter at a distanee of 24 inches,

H)

Leakage from ihe line-filter, which may be introduced
to the receiver via the power supply mains, can bo
Jocated by using a small capacitor probe, in series with
the antenpa lead of the radio receiver. With the signal
generalor operaling ungrounded (within a siitable
shielded room) touch the probe to the generalor al sev-
eral poinis. Not more than two microvolls should be
obtained on the receiver input. When a ground is con-
nected 1o the generator the signal should drop below
(.2 microvolis. At the highest frequencies, no observable
stgnal should be noticed, with the gencrator grounded,
or ungrounded.

When checking for leakage, it is preferable to use a
radio receiver that includes a beating oscillator, so that
equal -f leakage fields are detected equally regardless
of whether or not they are modulated. Leakage fields
originating in the unmodulated seetions of the gencrator
might escape detection unless this latter method is
used. Similariy. the S Meter” on certain types of re-

ceiver may be employed for the same purposte.

4.4 LOCATION OF TUBES AND FUSES

Dasignation Type Lacation

V.l 1014 Left side of large center
section.

.2 1hid Right side of large conler
section.

Y3 T2ART Left end of prioted circuit,

Y4 oLotC Near cepter of printed cir-
cuit,

L) ANy Lower shelf at left end of
nstrument.

Y7 T2ANT Lower shell ai left end of

instrument.

V-8 OD3/VRAB0-30 Lower shelf at eft end of
instrument.

atienuator

V.9 6ALS In

ment at right end of in-

('ompari-

sirinneid,

Y-10 Amperitle Right end of printed cir-
3-1 cuit

Y-11 HALS Right center of printed cir
cuil.

¥-12 HLAGE Lower shelf at left end of
instrument,

¥l Fuses Located on rear of cabinet

F-21 near power input plug.
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Dasignation Type Locution

6.3-volt (LR No. 21LAR
939 Bayonet pin base.

P-i Pilot Light

q

The pilot light is replaceable from the front panel

by unscrewing the front of the red jewel indicator,
marked F1L. PL.; the fuses, by unserewing the plugs
marked FUSE, in the rear of the cabinet.

SERVICE AND MAINTEMANCE NOTES

1.0 FOREWORD

The two-vear warranty given with every General
Radio instrument attests the quality of materials and
workmanship in our products. When difficulties do
oceur, our service engineers will assist in oany way
possible.

In case of difficulties that cannot be eliminated by
the use of these service instructions, please write or
phone our Service Department, giving full information
of the trouble and of steps taken to remedy it. Be sure
to mention the serinl and type numbers of the instru-
ment,

Before returning an instrument to General Radio
for service, please write 1o our Serviee Pepartment or
nearest distriet office {see back cover), requesting a
Returned Material Tag. Use of this tag will wnsure
proper handling and identification. For instruments
not covered by the warrsnly, a purchase order should
he forwarded to aveid unnecessary delay.

2.0 GENERAL

If the generator becumes inoperative, a few
simple checks should be made before removing
the instrument from the cabinet.

2.1 Check power line source.

2.2 Test power supply cord for open cireuit or
poor contact in power outlet.

2.3 Check fuses mounted at back of cabinet for

open circuits and be sure they are tight in their
clips.

3.0 INPUT POWER

3.1 Input power, with the range switch on the
blank position, is normally 110 watts 259,
where the supply voltage is 115 volts. If the
measured power is higher, test the 1N3190
rectifiers, the flter condensers, condensers
23 and €29 tthrough the righthand am.
plifier partition), and cest the by-pass con-

densers for short eircuit,

3.2 With the rapge swilch set on the different coil
ranges and the ORC. PLATI switch on, the
normal power input is as follows:

RANGE A B < O £ F G

POWER (watts) 115 122128 130 135 135 145

3.3 Hizh power readings may indicate one or
both Tvype 1614 Tubes (V-1 and V-2 defee-
tive. Examine the ehokes 1.2 and 1.3, which
will probably show evidence of overheating
in rase of a serious short in the oscillater

or amplifier clreuit,

i the wattage is low and the oulpul voltmeter
reads fow on test for short-
circuited irimimer condensers on the oscillator
or amplifier turrets. 1§ the wattage is low and
thers is no output on any range, measure -1,
R4 and B-56 {gray ceramic-coated resisiors).

SOIE Tangas,

4.0 GENERATOR INOPERATIVE

4.1 Ree that all tube filaments are lighted. Test
also the line filter for open circuit or ground:

this is inside the cabinet, on the back,

H pilot lamyp lighis but neither meter operates,
see Sections 1.0, 5.00 6.0, 11.0 and 16.6.

If neither meter reads but the generator does
have output, make sure that the Amperite
Type 3-4 baflast tube ¥.10 has o faint glow or
feels warm. Note that this tube is in series
with the filaments of the 6ALS tube V-9 and

the 0ALS voltmeter tube V.11,

4.4 I the carrier circull only I8 Inoperative, see

Sections 5.4 through 11,0,

4.5 If the modulation circuil only is moperative,

see Rections 12.0 through 1540
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5.0 NO READING OF QUTPUT YOLTAGE METER
ON ANY RANGE

-

5.1 Check the action of all contacts on the ool
turrel mechanisms. These should operate
properly in both directions of the coil turrets.
The effect of poor contacts is more evident on
Fand ( ranges.

5.2 Measure the output of the oscillator with a
varuum-tube volimeter across lsad from No. 5
terminal and C-3 and ground. The reading
should be approximately 20 volts at 16 Me,
T ovolts al 32 Me, and 9 volts at 50 Me
({3 range;}.

3.21 I there is no reading, measure plate and
screen voltages of V-1 {(see table in
Section 263, If there is no vollage in
either instance, test for shorts and
grounds in plate supply circull. Also
test ¥ M3,

3.3 Measure the oulpul of the amplifier with a
vacuum-tube voltmeler across cutput lead con-
nection and grovnd. The voluneter should read
al teast 5 volts on all ranges.

5.31 M there is no reading, measure the plate
amd screen voliages of V-2,

Test V-9 (vacuum-tube volimeter tube).

{heck

springs.

.41 iube contacts in socket

Check ¥-i8 and V-11. The {filamenis of these
tubes are in series with the filament of V-9, If
art apen circuil occurs in any one tube, the
others are inoperative.

Test the tead through the meter casze for a
groumnd.

Defective meter. This should read full scale
with 200 microamperes .0,

W
P

5.71 If the meter is defective, a replacement
should be ordered from the Serviee De-
partment. The (General Radio Company
cannot assume responsibility  for any
tocal repairs to the meter, although such
repairs might be necessary in an emer-
gency,

5.8 Test {14 (amplifier tuning condenser) for
grounded rotor.

3.81 Test C-23 for breakdown or leakage.

3.9 Mensure resisiance values of B-17, B-21 and

R-31 s outpul voltage meler cireult,

5.10 Measure condensers €-24, -39, U340 and .43,

5.0 Measure vulput control (R8a and Béb).

5.011 Make certain contacts are properly in

place.

5.012 Test windings for open cireuits,

3.013 1f contact surfaces of windings are dirty,
clean with solution of half ether and half
aleohol and wipe off residus with clean
cloth.  Lubricate surfaces with Ligui-
Moly N. V. Grease to prevent undue
wearing of contacts, See Section 25.0.

Check B-2in oscillator and B-6 in amplifier for
overheating or open circuits. Such conditions
may indicate breakdowns in coils or condensers
in either circuit.

6.0 NO READING OF QUTPUT YOLTAGE METER
EXCEPT ON “G” RANGE

6.1

Measure resistance of R-1.

7.0 NO READING OF OQUTPUT VOLTAGE METER
ON ONE OR MORE RANGES

7.1 Test oscillator and amplifier coils in turrets for

open or short circuits,

7.2 Check ground comnection strap on oscillator
turret (I range only), This may have become
short circuited 1o the shaft of the trimmer con-

denser C-Te.

-]
.
S

Test trimmer condensers on inoperalive range
for ground or short circuits.

8.0 LOW READING OF OUTPUT METER (USU-
ALLY ON “G” RANGE)

8.1 Test tubes V-1 and v-2.

&.11 If replacement of either is necessary,
seiect o Tube with a transconductance of
between 4600 and 5000, A tube with a
value belew 4600 may indicate low out-
pui on the meler. Dee Section 8.0,

8.2 Test capacitors -5 and C-8 for open or short
circuit and leakage. Any defect will cause a
lowered oulpul at Lhe high end of the G range,

8.3  Measare resistors B-l and R4,
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Meter sensitivity may have changed. This is
most. noticeable on the G range,

2.4

To check this, set frequency on B range
at T Me. Set attenuator at 1 voll posi-
tion, measure voltage with a vacuum-
sube voltmeter, and if reading is not }
volt, adjust CAL. ADJ. conirol on
panel.

8.41

8.5

Measure plate supply voliage. Thie should be
290 v, Adjust as necessary using R-Z28.

8.6
8.7

Test capacitor C-12 for leakage.

heck B-534 1o see if resistance has increased
shove 100 vhms. This is located under the
socket at ¥-2, amplifier section, and is covered
by tubing.

Measure cathode resistors R-1 of V-1 and B-4
of ¥-2. See Section 3.3.

3.8

3.9

Measure B-189, located in oscillator turret,
Coil G.

Make ceriain that the cam switch 5-4 short
cireuits B-3 on the B, F and G ranges.

8.1%

9.0 ERRATIC QUTPUT WITH OUTPUT VOLTAGE

METER INDICATING NORMALLY

9.1 Refer 10 Section 10.0 covering 805-Pt Termi-
nation Uinit and Atienuator.

Check soldered joint of connector strip
betwesn inpui wire and switch arm in
multiplier section of atlenuator. This
should be resoldered if necessary.

9.11

Be sure that the atlenuator switch is
making positive contact.

9.12

10.0 NO OUTPUT BUT OUTPUT VOLTAGE
METER READS

10.1  Type 805-P1 Termination Unit.
10.11 This should be tested for open circuits
in the cable and resistors R-201, R-202,
and R-203.
10.12  1f one or more of the resislors are open,

the vollage at the termination unit will
he twice that indicated by the OUT-
PUT YOLTAGE meter if the termina
* tion switch is on NORMAL. A Type

10.2

0.3

164

805-337 Switch Plate and Contact As-
sembly coniaining these three resistors
may be ordered from the Service De-
partment. 1 Is suggested thal the de-
fective assembly be returned for repairs
and kept as a spare. After replacing a
Type 805-337-2 Switch Plate, readjust
the calibration of the OUTPUT
VOLTAGE meter. See Section 22.0.

Caution: MNever coil the oulputl cable
tightly becaunse the cenler conductor
may break,

.13

If a check shows voltage at the inpul to the
attentator but ne output at any setting, meas-
ure resistor B-123. This is located directly be-
hind the panel jack and can be measured with
the Leeds and Northrup bridge after the small
circular plug has been pried out of the rear of
the casting. Caution: The current through R-123
musl not exeeed 50 milligmperas.

10,21 B-123 may be removed by unsoldering
the rear connection and unscrewing the
large hex nui on the panel jack. The
large hex nut will expose a center
“hanana” phug, mounted upon an insu-
lating dise, which is retained by a
threaded ring. The latier has two
slots, which will enable # to be turned
counter-clochwise, for removal.  Lift
out the “banana’” piug and mounting
dise:; B-123 will be found soldered 10 a
terminal lug under the disc,
Re-sssemble the unit in the reverse
order.

{“heck the altenuator by connecting the Leeds
and MNorthrup bridge across the panel jack. If
all switch positions except the l.volt do not
give a 75-0hm reading, remove the large cover
on the rear of the attenuator casting and meas-
ure the resistance cards. On the 1-volt position,
the resisiance should measure 475 ohms when
the CARBIER FREQUENCY BANGE is
on the blank position.

With the cuiput cable removed, the voltage
at the panel jack, as measured with a Type
1800
lent, should be approximately twice that in-

dicated by the OUTPUT YOLTAGE meter,

Vacuum-Tube Volimeter or equiva-
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1.0 ERRATIC OPERATION OF QUTPUT VOLT-
AGE METER

Poor contacts in turret switches — this is most
evident on F and (3 ranges.

When the turret contact springs
{mounted on condenser) are replaced
make certain that the metal washer
L5 dia., 029" thick, clearance hole for
No. 6 machine serew is placed under
each spring to prevent it from sinking
into the polystyrene base when the
terminals are soldered.

Poor contacts in QUTPUT VOLTAGYE control
{B-8a and R-8h),

1E21 Clean and lubricate. See Section 25.0,
Test V-1 and V-2.

Check” vacuum-tube voltmeler eircuit.
Sections 5.3 to 3.10 inclusive,

1.1

nee

Poor contact of rotor brush contacts in both
oscillator and amplifier tuning condensers, (-6
and C-14.

11.51 To clean contact discs and brushes, re-
move bottom pan. Clean with solution
of half ether and half alcohol, and wipe
off residue with clean cloth. Apply a
very thin Jayer of Ligui-Moly N. V.
Crease,

11.52 Cguiien: The condensers operaie at
almost 290 volts above ground. The
small cup econtacts at each end of
the condenser rotors should nof be

lubricated.

Check insulating bushings of C-5 for cracks or
looseness, especially if operation is erratic in
( range only.

Check the fixed grounding contacts to make
certain that they short eircuit adjacent coil.
Check vollage regulator circuit. See Section
17.0.

H high zero reading of the OUTPUT VOILI.
AGE meter cannot be corrected by the ad

justment ZERO ADJ., look for an spen cir-
cnit in B-18 or RB-20 potentiometer,

12.0 INOPERATIVE MODULATION METER

12.1

H PERCENTAGE MODULATION meter

14

12.2

12.3

12.4

12.5

does not operate on either 400 or 1000 cvcles,
check the setiing of the corresponding pans}
adjustment beside the PERCENTAGE MOD-
ULATION control. These adjustments should
be turned clockwise until the circuit just oscil-
lates or until the meter can be set to 1609 on
the G range. A higher setling will increase the
harmonic content of the audio outpul,

H PEBCENTAGE MODULATION meter
does not indicate when modulation is turned
on, fest for modulation on the carrier oiitput
by means of a radio receiver or a cathode-ray
oscillograph.

if the cutput is properly modulated while the
meter reads zero, see that the filament of ¥V-10
{Type 3-1) is normal. Measure resistors -32.
=33, -47. and -60, and condensers £-28, -1,
and -44, This may be more easily done by re-
moval of side pan. If the meter iself is -
operative this should be returned to the Ser-
vice Department for repairs. See Seetion 5.71.
Try a new V11 (AL3) tube,

if no modulation is obtained in any position of
S-1, set this switch to 400 cycles and check
with phones between terminal No. § of Vo4
(OLOGEY and ground. I the 400-cvele tone is
heard, iry a new H16GC tube and check con-
denser (237,

I 0o tone appears at the V-4 grid, connect the
phones between ground and pin 2 of V-3
(12ZAX7T). Il no tone is heard ai this point,
try a new LIAXT tube (V.33. Measnre the po-
tentiomeler B-38. Measure the vollages on V-3
and V-1 See tube data in Section 26,0,

13.0 MODULATION METER READS ON SOME
SETTINGS

13.1

13.2

I normal modulation is obtained on both in-
ternal ranges but not when audio voltage is
applied to the KX'T. MODULATION termi-
nals, see that an ohmmeter shows open cireuit
between these terminals. Check the comtacts
on switch located on oscillator turret gear.

i the external modulation and the 400-cycle
internal moduiation are normal but the 10060-
eycle internal modalation does not operate,
check contacts on switeh 8-1. Measure also ree
sistors B-13 B-14 and B-16 and the potenti-
omeler B-15. These are more easily accessible
if the end pan is removed.
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18.3  {f the exiernal modulation and the 1000-cyele
internal modualation are normal, but the 400-
eyele internal modulation does not operate,
check the contacts on PERCENTAGE MOD-
VLATION switch, Measure also resistors 11-9,
B-10, B-12, and B-35, and the potentiometer
K-11. These are more easily accessible if the
end pan s removed.

13.4 I the external modulation is normal but
neither 400-cycie nor 1008-cycle internal will
operate, try a new ¥-3 (12AX7)} tube. Test
condensers C-18, -19, -20, -32, -33, and -39
These are more easily accessible i the end
pan is romeved,

13.5 The meter and its cirenit were designed to read
correcily using modulation freguencies up to
about 15 ke, The low end of the A range on the
generator goes down to about 16 ke or stightly
lower, and it is npot practicable to design and
manufacture a filter for the meter circuit which
would pass all of the 15 ke and cut off all of
the 16 ke, hence the response on lbe A-B
ranges is Hmited to 1000 cycles.

14.0 LOW MODULATION METER READINGS

14.1 In case of low output from the modulating
system, iry new tubes in the V.3 and V-4
sockets, Measure the tube vollages in accord-

ance with the tube data given under Paragraph

180
14,2 Measure resistors B-34, B-35, R-37, B-41 and
R-42, and also condensers C-33, C-37 and £-47.
14.3 Check the pansl trimmers to see if they are set

tor fine. See Seetion 12.1.

15.0 ERRATIC OPERATION OF MODULATION
METER

15.1 See that the PERCENTAGE MODULA-
TION potentiometer R-38 is clean and i3
making reliable contact. Check alse the con-
tacts on turret switch and try new tubes in the

¥-3 and V-4 positions (12ZAXT and 61.6GC).

16.0 HUM MODULATION ON CARRIER

16,1 This condition might be caused by the receiver
under test having an excessive amouni of hum
in its_power supply or pickup from external
fields by the receiver ilsell. An unshielded lead,
if used between the generator and the receiver,

might also cause 60-cycle pickup. Although the

output impedance is very low, care should be
taken to see that the high lead is kept short
This hum may also appear as a frequency
modulation if the whele instrument is vibrated
at 60 eycles or some other frequency, because
of the transmission of the mechanical vibra-
tion to the main tuning condenser plates.

16.2 1o testing radic receivers, make certzin 1o
ground only the generator in order 10 avold
circulating currents in the ground lead. The
receiver will sutomatically be grounded when
comnected Lo the generator through the shielded
lead. Isclate line~connected AC-D{ fypes of
reveivers with a small serles condenser.

16,2 If the receiver cannot be grounded because of
design considerations, connect the generator to

ground through a 02Z-microfurad condenser.

16.4 If the cutput of the generator is too high, the
receiver will be overloaded, causing the tubes
t become microphonic and resulting in what
might be mistaken for hum modalation of the

generator carrier,

16.5 Hum may also be caused by open circuil in
condensers -4, O-4A, (0-25, C-26 or C-38.

These should be checked.

16.6  Select regulator tubes (V-0, V.7, V-12) that
give satisfactory operation in the circuit. Bee

Section 17.0,

17.0 VOLTAGE REGULATOR AND POWER
SUPPLY

17.1  The d-c voltage regulator on the plate vollage
supply will mainiain a value of 290 volts £19
over a range of line voltage varlations from

105 1o 125 volis,

To measure the d-c voliage, connect any H60-
chms-per-voll meter from ground {o terminal
Mo, 1 of the choke eoil L-3 (upper right-hand
shel{, viewed from rear). Adjusl the poienti-
ometer B-28 {or a meter reading of 290 volls.

17.3  Failure of B-28 1o change the d-¢ voltage could
be caused by an open circuit in R-27, B-28 or
11-29. The voltage will remain high if R-27

is open, low i B-29 is open, and either high
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or low depending upon the setling of the blade
if 1-28 is open,

H otube V-8 (0D3/VRI50) does not fight with

the usual purple glow, test resistor R-25 for

an open circuit. H this Is nol open, 1ry a new
V- tube.

if ¥-8 glows normally but the d-¢c voltage
varies with changes in the line volitage, try a
new Type 12AK7 Tube (V-T),

if the new V-7 tube affords no improvement,
try new Tyvpe 6LOGU Tubes. No selection is
necessary for any of these power-supply tubes
as long as the new tubes are normal.

If no power at all is obiained from the plate
supply, try replacing the IN3196 rectifiers.

18.0 TUBE DATA AND TUBE REPLACEMENTS

18.1

i8.2

i8.3

18.4

Most of the tubes in the Type 805-I} can be
replaced without special selection or adjust-
ment. These include the amplifier tube V-3,
the modulation amplifier tube V-4, the power-
rectifier tube, V-5, the plate voltage regu-
lator tubes V-6, V-7 and V-8, the ballast
tabe Y-10, the modulation voltmeter tube
V-11, and the voltage regulator tube V-12,

Replacement of the oscillator tube V-1 makes
no difference on the lower ranges but may
cause some slight change in {frequency at the
high-frequency end of the 530-megacycle band.
The 50-megacycle point should be checked to
see if adjustment is necessary. Watch for
motor-boat oscillations in some of these tubes
at or near b0 megacycles,

In order to readjust the upper part of the
range, an adjustment must be made in the air-
trimmer condenser C-7Ta. With the cotl operal-
ing, take a long screw driver with a small Lp
and an insulaied shafi and ipsert it through
the hole in the pansl which 1s uncovered by
removing the upper one of the two snap but-
toms o the right of the main frequency dial.
When the screw driver has been inserted in the
screw-driver slot of the air trimmer condenser,
it may be turned very slightly in one direction
or the other in order 1o readjust this calibra-
fion, See Section 20.0.

If the modulation oscillator tube V.3 15 re-
piaced, it will be necessary only to check the

16

8.5

480-cyele and 1000.cycle modulation frequen-
sies in aseordance with beetion 12,1

When replacing tube V8 for the QUTFUT
YOLTAGE meter, measure the voliage at the
termination of the output cable with a Type
186G Vacwwm-Tube Yolimeter. This tube
must he selected both for calibration agree-
ment with the 1800
When a tube has been selocted which agrees

and for elecirical zers.

in calibration with the voliage as measuared
on the Type 1800
at the termination unit on the end of the out-

Yacuum-Tube Volimeter

put cable, it shounld be allowed to operate for
several bhours. The electvical ZERO AD-
JUSTMENT B-Z0 should then be set and
the calibration again checked against the
18040,
mal, there is not much likelihood that the

If the calibraiien then remalns nor-

tube characteristics will change after this

first several hours of aging.

19.0 REMOVAL OF TURRETS

To clean thoroughly or Lo readjust the selector switch
blades it may be desirable 1o remove the coil turrets.

19.1
15.2
19.3

15.4

0.3

Bemove the instrument from the cabinei.
Bemove the cover to the r-f compariment.

Bemove the Type 1614 Tubes after marking
them so they will net be interchanged.

Remove the heat shield between the oseil-
lator tube and the oscillator coll torrel.

Mote she setting of the BANGE BELECTOR
switeh and the positions of the turrets. They
can then be taken out as soon as the three
sorews at each hub have been removed.

Feplacement of the turreis is accomplished in
the reverse order,

20.0 FREQUENCY CALIBRATION OF CARRIER

20.1

20.2

20.3

If an accurately known siandard and means of
comparing {requencies are available, the pro-
cedure is guite simple.

Remove the upper snap bution located 1o the
right of the main dial. The small screw head
aceessible through the expesed hole is the air
trimmer adjustment for the range shown on

the CARRIER FREQUENCY RANGE dial.

Remove the lower snap bution located to the
right of the main dial. Within this hole is the
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head of the screw which turns the dust core in
or out of the coil. CAUTION: High voltage
appears between the condenser adjustment
and the panel, necessitating the use of a screw
driver with the shank insulaied by a piece of
tubing. The point should be gromnd fine and
flat since a thick point may break the head of
the coil screws.

Increasing ihe inductance will decrease the
frequency at the low end of sach renge with
little effect on the high end. Increasing the
capacitance of the trimmer condensers will de-
crease the frequency of the high end of each
range with little effect at the low end.

Similar adjustments for the amplifier are found
under the snap buttons located bheneath
the cover of the CARBIER FREQUENCY
BANGE dial. These are exposed by removing
the three screws and the cover. These are
tuned to give s maximum outpul on each
range. The adjustmeni is not critical and
trimmer condensers are noi provided on the
A, B, and € ranges.

21.0 CALIBRATION OF PERCENTAGE MODU-
LATION METER

211

21.2

21.3

The PERCENTAGE MODULATION meter
indications may be checked against a cathode-
ray oscillograph or any precise means of meas-
uring modulation such as the GR Type 1931
Modalation Monitor preceded by a lincar
amplifier.

With the 805-I) controls set 1o 1 Me the O3,
PLATE switch should be snapped OFF and
the PERCENTAGE MODULATION meter
should be set to zero by means of its mechan-
ical zero adjustment. With the O8C. PLATE
switch on and the MODULATION switch set
to 1008, the 3097, 5097 and 809, points should
be measured. These points should all be correct
to within 109, of the meter reading, and
any errors should be corrected by changing re-
sistor R-104 which is located under the snap
button above and to the right of the main dial.

The other ranges should be similarly checked,
but the zero setting of the meter must not be
changed from the setting made at | Mc. (Note
of the meter reading.) Adjustments are made
by changing the individual resistors which are

swilched into position by the BANGE Sk
LECTOR switch,

22.0 ADJUSTMENT OF OUTPUT VOLTAGE
METER

22.1 Yero sdjusiment,

22.11  Det the mechanical adjustment to zero
with the power turned off. Turn the
puwer on and set thé conirol marked
ZRO ADJ. after the instrument has
been warmed up and with the BANGE
SELECTOR on the D range and the
O60. PLATE switeh off

22.2 Bensitivity (1 volt)

22.21 With the Type B05-F1 Termination
Unit connected to the output jack,
place the probe of a Type 1800
Vacuum-Tube VYolimeter direetly
against the terminals DIBECT and
i of the termination nnit with the
switeh set 1o NOBMAL
With the Type 805-P2 Termination
Einit connected to the generator, plug
the probe of & Type 1806 Vacuum-
Tube Voltmeter direcily imto the
Type 874 output connector.

22.22 With the modulation switch turned
off, the RANGE SELECTOR set 10 D,
and the MULTIPLY BY switch set
to 1 velt, the QUTPUT VOLTAGE
contrel should be tuwrned up wniil the
Type 1800 Voltmeter indicates }
volt,

22.23 Adjustihe CAL. ADL until the OUT-
PUT VOLTAGLE meter indicates }

volt,

22.24 1 the CAL. AD]. control has insuff-
cient range for this adjustinent, iry a
new V-9 Tube, Changing the CAL.
ADJ. potentiometer may require a
resetting of the ZERO AD]. (Section
22,111, Both settings should be re.
balanced until they are correct,

23.0 MODULATION VTVM FREQUENCY CHAR-
ACTERISTIC

23.1 With the RANGE SELECTOR set to the
blank position between coils G and A and
the modulation switch set at EXT., a Type
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1304-B Oscillator should be connected to the 28.4 1If the meter is not linear over this range, it
EXTERNAL MOD. terminals, would be advisable to try new Y-11 (6H6),
23.2 Turn the PERCENTAGE MODIULATION V-4 f}L(;GC ), or V-3 (12AX7) Tubes. Thg
control full clockwise, set the Type 1304-8 at condenser (-68 should alse be measured, and
1000 eyeles, and set its output control to give it may be advisable to change this 10 a (Em.iﬁéﬂ*
a reading of 80% on the PERCENTAGE ent value, somewhere between 110 and 345 ppf.

3 (o)

MODULATION meter.

23.3 Change the {reguency dial of the Type
1304-B from 1000 cycles down to 30 cyeles,

and from there 10 15,000 cycles, noting the 24.0 CONTINUITY CHECK

readings of the PERCENTAGE MODULA. 241 The oscillator turret can be tlested for con-
TIGN meter. This shonld stay within I divi- rnuity with an ehmmeter as follows, Terminal
gion of its setting at 1000 ¢ycles, numbering shown in Figure 4.
TERMINALS
Coil 1 and 3 2 and 4 3 and 2 5 and gnd. strap
A 750 K ohms 4109, 200 ohms 1109, {}pen 25 K ohms £109,
B 0 ohms 60 ohms £109;, (pen 50 K ohms109;
[ 0 ohms 10 ohms £209; Cpen 20 K ohms 107,
D {t ohms 2 ohms 4109, Open 25 K ohms 4109,
18 0§ ohms O ohme Open 46 chmsx10%,
F 2500 ohms 2109, 0 nhrms Open 406 ohms+10Y
(x 30408 ohms 32 104 G ohms {Upen Terminals 5 and 6
G 9 ohms
24.2 The armplifier turret may be checked for Terminal numbering shown in Figure 4.

continuity with an ohmmeter as follows.

TERMINALS
Cotl {and 3 2and 4 2and 3 6 and gnd. strap 6 and 4
A 20 phms £ 104 250 ohms =+ 109 Open 10 K ohms 4199, Open
B 10 ohms 21095 500 ohms £105, {pen 20 K ohms £ 109, Open
C ) ohms 7.5 ohms £10%, Open Open Open
D O ohins 2 ohms 109, {ipen Open 8 ohms
K ¢ ohms U ohms {Ipen Open 30 K ohms 109
¥ ) ohms & ohms {pen Open Open
(G 0 ohms & ohms | Open Open {pen
25.0 LUBRICATION 25.2 All gears associated with the coil changing
25.1 The CARRIFR FREOLENCY INCRY mechanism, the dial drive and the contact
% ? LA ) ALY AL £ § 0N o faces - I —— SN
MENT dial rotates on a steel shafl and bush- 5"3? K';'lb ththl,OUTI Ut ‘ dOI;TA(Ih Ceiltr(ié
ing. Bemoval of this dial by loosening the two and all potentiomelers ana rheostats shou

be tubricated with Liqui-Moly N. V. Grease
fobiainable from the Lockrey Company,
College Point, N. Y.).

setserews will expose an oil hole in the end of
the shafi. A few drops of machine oil per year
will provide adequate lubrication.
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26.0 VACUUM TUBE DATA

TUBE |PINP*FREG | VOLTS | TUBE |PIN|*FREQ | VOLTS TURE  |PINI®FREQ | VOLTS TUBE | PIN| YOLTS
[TYPE) [NO. |RANGE | TGO GND | {TYPE] |NQ.IRANGE!TOGND | (TYPE) |[NO.IRANGE TOGND i (TYPE} |NO.|TO GND
V1 1 0 V1 E 9.2 Y7 B 12.2 y7 1,6 780

(6L.6) 2 6.3AC {cant.) £ 7.05 {cont.) C 19.8 (128%7) | 2,71 148
R.FOSC| 3 A 293 G 0 ») 35,5 REG 7 1 15n

B 291 V2 1 0 E 32.5 451150 6.3
C 290 {6L.86) 2 6.3AC F 2.5 ! -
D 292 |RFAMP| 3 | A | 268 G 1238 89 150
E 290 B 251 V3 1 208 V8 2 |0
F 288 C 248 (1247} |2 0 ©o3 15 |82
G 282 D 218 AUDIO OSC i 3 2.0 REG

4 A 57 E 222 g 4,5 6.3AC V3 1 10
B 46 F 243 4 180 (6aLs 13 |0
C 9.5 G 240 7 9 CARRIER| 4 | 8.3AC
D 14.2 4 A 42 8 1.5 YTVM
E 19.5 B 715 9 0 V10 7 | 15.2aC
F 40 C 155 v ] 9 {AMP 3-4}| 7 | 6.5AC
G &7 b 220 {6L.6) 2 &.54C REG

5 A 9.2 £ 183 MOD 3 280 Y17 110
B 0 F 183 4 215 (6HE) 12 1 15.2AC
C 0 G 18¢ 5 0 MOD 3 032
D o 5 A 0,38 7 0 VIV 14 |0
E 0 8 4.8 3 1.5 5 [.0.32
F 4.5 C 0 7 | 22.5AC
6 | 165 D 0 {6;_\‘;%5) gé igg B T 0 3.9

7 g £ 0 REG 5 250 (8L.6GC) | 3,4 | 480

8 A .98 F 0 7 290 +3.2 REG 5 |28
3 3.0 G 0 3 00 7 ] 290 £3.2
C 4.35 7 0 8 | 290
>} 4.1 B8 A 5.85

NOTES

All voltages measured from pin to ground {except where otherwise
indicated) with 20,000 ohm/volt meter. Frequency set at 1 Mc ex-
cept where frequency range position is specified. D-c voltages
mdy vary by +20%.

27 .0 TRANSFORMER VOLTAGE DATA

TERMINALS

7 to gnd
12 to gnd
6105
8109
10 10 11
15 10 14

*Where frequency range is indicated, the middie of the range is
used:

A~ 30 ke
B - 100 ko

E- 3 M G- 30 Mc

F - 10 Mc

C - 300 ke
D. 1M

VOLTAGE

455 v rms ac
455 v rms ac
22.5 v

6.4 v

6.4 v

6.4 v
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PARTS LIBT {Cont.)

(A) GR Type designarions for resistors and capac-

jtars are:

REPQ - Resistor, power

PART NO. PART NO.
(NOTH A} {NOTE A}
020 | 0002 £ 1% 600dewy | COM-45C C117 | 0.0L 2109 S00dewv | COM-418
c21 | 0.00mf 2109 Cou-9 118 | 0.0150f £10% B800dewv | COM-508
Cp2 o 0.00ipf 210% COU-9 1LY | 250 +10% 300dewy | COM-2(B
Cc23 | 500 +10% COU-8-2 201 | 200 + 3% 300dewy | COM-20B
C24 | 730 =20% (NOTE D} €202 | 400 v 5% 300dowy | COM-208
25 | 05uf £10% 1000dewy § COL-24
Q26 | 10uf +10% COL-%2} Fl FUSH, 1.6 amp Slo-Blo | PUF-1
Co7 5 025d x10% COL-3 Type 3AG {for 115v)
C28 | D.47uf  +10% 1000dewv | COW-25 Fl FUSH, (L8 amp Slo-Blo | FUF-:
C2% | 500 +10% CoU-8-2 Type 3AC (for 230v}
cao | 50 +10% CoU-24 F2 BUSE, 1.6 amp Slo-8Blo | FUF-1
3l 56 £10% COoU-5-2 Type 3AG {for 115v)
032 1 0.047pf +10% 600dcwy | COW-25 F2 FUSE, 0.8 amp $lo-Blo | FUF-1 -
Type 3AG (for 230v)
o34 | 0.05uf  £10% 600dewv | COM-50B Li INDUCTOR P-432-315
(a5 | 0.047iF £10% 600dowy | COW-25 12 CHOKE, 2.5 mh CHA-597
036 | 0.22pf  +10F 1000dewv | COW-25 L3 CHOKE, 2.5 mh CHA-597
€37 | 20 +50% - 10% Part of 14 CHOKE, 2.5 mh CHA-597
COEB-25 L3 PDUCTOR 485-427-2
Q38 | 40uf  +50%- 10% Part of L INDUCTOR 80£-310
COEB-25 L7 ENDUCTOR $04-310
39 | 1om 109, COU-8-2 L& INDUCTOR 485-428-3
C40 " 0.001puf I0F 300dewy | COM-21B L9 CHOKE, 2.5 mh CHA-397
cal | 0.001uf zi0% 500dcwv | COM-2iB Lif | INDUCTOR 805-406
. 1G4z 1 500 *10% COU-8-2 it | INDUCTOR 805-406
T c43 | 0.001pf 2109 COU-9 112 | INDUCTOR 805-873
m | C4ad | 0.00LpE £10% cou-9 1,101 | CHOKE, 2.5 mh CHA-3Y97
5 [cds © 0.001f 220% (NOTE D). 1102 | INDUCTOR 805-39-2
Z, 146 | 0,001 *10% Cou-9 L201 | NDUCTOR, 20 uh Part of
o | CcaT 20 + 5% 10% Paxt of 805-319
&= COEB-25 L202 | MDUCTOR BU5-870
o |ces | o00mf =10% S00dewy COM-218 ML | METER, 280 pa MEDS-112
2ol c49 | 0000 $10% 300dowy | COM-218 M2 | METER, 200 pa MEDS-113
5030 ) 0061 +10% 500dcewy | COM-2IB Pi LAMP, 6.3v Mazda #44 21.AP-93%
S Ic51 | 0.001pf 2:0% SC0dowv | COM-21B 81 SWITCH SWRW-28
D os3 | 240 +10% cou-10 52 SWITCH, dpst SWT-333
C54 400 +10% 300dewy | COM-~-20B 53 SWITCH, spdt SWT-320
55 0.02  x10% 600dewv | COM-5(B 54 SWITCH 805-426
©56 | .02 210% 600dewv | COM-508 T1 TRANSFORMER 365-405-2
C57 | .05 +10% 600dcwv | COM-508 Vi TUBE 1614
©38 | Lo +10%  300dcww | COM-20B v | TUBE 1614
c59 | 20 +20% 300dewv | COC-60 V3 TURE 1ZAX7
c61 | 100 +10%, Cou-8-2 V4 TUBE BL6GC
064 | 40uf COE-11 V6 TUBE S1L6GC
G653 | 300 +10% 300dewy | COM-20B v TUBE 12AX7
CH6 | 0.01pf  +10% 500dowv | COM-418 Vs TURE OD3/VRIS0
C67 | 5.001f 210% 500dewy | COM-30B Vo TUBE 6ALS
C68 1100 £20% 300dcwy | COC-60 Vil | TUBE Amp 3-4
C69 | 0.001p0 2209 {NOTE I} V1l | TUBE 6ALS
C70 | 0.01pf  +20% COC-62 V1z | TUBE SL6GC
CR-1 | RECTIFIER 1N3196
. CR-2 | RECTIFIER INS196
€101 | 0.005uf £10% 500dewy | COM-418 CR-3 | RECTIFIER 1N3196
Ci63 | 56 +10% 300dewy | COM-208 CR-4 | RECTIFIER 1N3196
104 | 200 +10% 300dewv | COM-2(B X N ]
105 | 3 +109 300dewy | COM-2(B Oscillatﬂor Cotls Amplifier Coils
o9 |35 +10% 300dcwy | COM-2(B 805~ 341 A 805-491
C112 | 60 +10%, 300dcwy | COM-20B 805-392-2 B 805-492-2
©113 | 500 +10%, 300dewv | COM-208 §05-393-2 C 805-493-1
cll4 | 800 £10% 300dcwy | COM-20B BOS-394 D 805-494-1
115 | 300 10 300dewy | COM-20B B05-395 2 8li5-495-2
Cii6 | 300 +10% 300dewv | COM-2(8 803-398 F 805-498
805- 449 G 8053-499
NOTHES:

REPR - Reslistor, precision
REW - Resistor, wire-wound

COA - Capacitor, air

COE - Capacitor, electrolytic

COEB - Capacitor, electrolytic block

COL - Capacitor, oil
COM - Capacitor, mica

COU - Capacitor, unclassified

POSC - Potentiometer
POSW - Potentiometer

REC - Resistor, composition

REF - Resistor, film

{B) All resistances are in ohuns exceptas otherwise
indicated by & fkilohms) or M {megohms}.

{CYy All capacitancesarein micromicrofarads except
as otherwise indicated by pf {microfarads).

{3} Part of V9 mbe socket.

When ordering replacement components, be sure to
include complete description as well as Part Number.
{Example: R85, 51k £10%, 1/2w, REC-208F.}
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PARTS  LIST

PART tecr. PART NO.
(NOTE a) (NOTHE A)
&l | 300 + 57 4w | REPO-L0IB |RiiG | 135 219 805-335
R2 100 +10% Iow REW-40 R111 11350 + 1% L
R3 33K £10% 1/2w | REC-20BF |Ri12 | 1669 2 1% BU5-331
R4 ik + 5% 4w | REPO-1078 R113 | 133.65 & 19 1 e
RS | 680k 1103, 1/2w | REC-20BF RIl4 | 1650 & 1% 805-332
RA 180 +20%, 1w REW-4C RiL5 | 133.65 1% . .
R7 47K +10% 1w | REC-30BF R1i6 | 1650 + 1% | B05-333
RBA | 400 . R117 | 133.65  + 19 | o
R8B | 115 | BUs-27 Ril8 | 1650 1+ 1% 0 805-333
RY 505k 21/2% 1/2w REF-6-3 Ri19 | 135.65 v 1% .
RID | 505k +1/2% /2w | REF-6-3 120 | 1630 & 13! BU5-333
R]it | 100k +10%, POSC-11 . Imiz1 13365 =17 805-332
RI12 47k E10%  1/2w REC-20BF 0 pin2 14.85 + 1 | E
R13 193k +1/2% 1/2w REF-6-3 ﬁ R123 | 61.% + 19 805454
R14 | 193k x1/2% 1/2w | REF-6-3 o (R1z4 | 36k +10% 1w | REC-30BF
R15 | S50k £10% POSC-11 Z Rizs | 27k £10%  1/2w | REC-20BF
R16 | 22k +10%  1/3w | REC-208F | o {Ri26 | 27k $10%  i/2w | REC-20BF
RI17 | 15k + 19 REPR-16 = lRri7 | 100 + 5% i/2w | REC-20BF
RIS 5.6x +10% i/2w | REC-208F | © |Ri28 | 56k 0% 1/2w | REC-20BF
R19 sk +10% POSW -3 #o0ri2e | 82k x10% 1w | REC-30BF
R20 | 50k +10F POSC-11 © a0 | K +10% 1/2w | REC-20BF
Rl | 100k + 1%, 1/2w | REF-70 ol |1k +10%  1/Zw | REC-20BF
RZ2 1M +10% 1w | REGC-30BF pisz | 6Bk £i0% 2w | REC-4IBF
R23 | 27k £10% 1/2w | REC-ZUBF | 6.8k 2109 2w | REC-41BF
24 6k +10%, 10 w | REPO-22P RIS3 | 3.8k  =O0% 2w | REW-50
R25 | 22k £10% 2w | REC-41BF R134 | 22 +10% 1/2w | REC-208F
R26 M $10% 172w | REC-20BF RI135 | 10k +10%  1/2w | REC-208F
RZ7 | 100k +10% 1w | REC-30BF R136 | 2% £10% 1/2w | REC-20BF
RZ8 S50k 301-437-2 R137 M t 5% REC-20BF
= | R29 100k ¥10% i w | REC-30BF R13E | 1M + 59 REC-20BF
@ | R30 | 150 10 I w | BEW-4C
EG R31 1k +10% ! w | REC-30BF
Z | R82 100k 1A REF-6-3 R20L | 075 & 1% 1/2w | 805-45
w | R334 SOks 1% REP-6-3 R202 | 675 £ 1% i/2w | 80545
ol | R34 | 360k 10%  1/2w | REC-20BF ‘2 Y 5.
o - it R203 | 67.5 % 1¥ 1/2w | 805-45
2 | R35 |47k £16%  1/2w | REC-20BF R206 | 390 L 5% 1w | REC-2BF
@ | R36 1.8k % 5% 2w | REW-4C . ) Lo 2ie =
£ h . o o R205 | 820k +10%  1/2w | RECQ-208F
2 | vy 33k £ 5% 2w | REW-4C
= | RIS sUbk £10% POSC-7 Gl oS £109% 600dewy | COL-13
R39 - pi00k x5k 2w | REC-4IBE G1 | oo m}% 600dewy | COM-508
R40 100k £10% 2w | REF-6-3 c3 oo2u  *10% 60%Kdcwy | COM-508
Rel | 560k + 5% 1/2w | REC-20BF G |aoas +10% 60mdcwy | GOM-308
R4Z | 220 + 5% 2w | REW-4C Gaa |2opf  +50%- 107 Bart of
R43 | 25 t 5% 40w | REC-30BF v COHB- 20
R44 | 100k + 5% 2w REC-41BF o5 5 205-435
R45 | 220 +10% 1w | REW-4C To 530
Ré6 | 220 £10§ 1w | REW-4C P B (nominal) oty
R47 | 360 0% 1w | REC-30BF A I COA-IL
R48 ik 109 172w | REG-20BF e | COA-IL
R49 10k his 5% 2w REC-30BF oD 50 COA-2L,
R50 | 4.3k + 5% REC-20BF || 33 |arm | 56 COA-2L
R31 100k 1% L/2w REF-70 © | o7F |86 COA-21,
RS2 | 68k £10% 1/2w | REC-208F | & |g7g | 50 COA-aL
R54 1460 0% 1/2w REC-20BF Z s 0.0l 10% COM-418
R55 | 1460 + 5% 1/2w | REC-Z0BF - oo 20uf +300, - 10% Part of
RS5 1.5k + 5% 4w | REFO-1043 || 2 CORR-20
R37 68k +10% 2w | REC-4I8F | & I5jp 25uf +30%, - 10%, COEB-4
RS9 | 2.7M  210% 1/2w | REC-20BF | 1 15y [pozf  210% 600dewy | COM-50B
REC | 50k 2 1% REF-6-3 = o1z o0 £107 300dcwy | COM-20B
R61 | 100 + 5% REC-20BF | =< {134 200 +10%  300dewy | COM-20B
R62 iMoo 5% REC-208F | © joi3p |20 +10F 300dewy | COM-208
R63 M * 5% REG-20B¥ C13C | 50 +10% 300dewy | COM-208
R10L | 50k +20%, POSC-20 o180 150 COA-2L
R1O2 | 50k *200 POSG-20 C13E | 50 COA-21,
RI03 | 100K +20% POSC-20 013F | 50 COA-2L,
R104 | 250k +20%, POSC-20 C13G | 100 COA-4
R105 | 100k +20% POSC-20 €14 | 50-1080 {nominal) 539-414
R106 | 250k +20% POSC-20 15 | 0.00if +10% 300dewv | COM-41B
R107 | 100k 207 POSC-20 Cls | 0.001pf +10% Cou-9
R108 2.7k £10% 1/2« | REC-20BF €17 | 0,001 £10% Ccou-9
RIOP 5.6k +1D% 1/2w | REC-2UBF C18 | 0.001pf + 1% 600dewv | COM-430C
Cl9 | 0001 * 1% 600dewy | COM-45C

For explanation of NOTES, refer to page 16,
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