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GENERAL COMPANY

OPERATlNG iNSTRUCTIONS

fOR

TYPE 805-C STANDARD-SIGNAl. GENERATOR

II\lTlWDUCTION

The Type805-C Standard-Signal Generator is a pre
cision laboratory instrument designed primarily for the
rapid and accurate tf>~ting of radio fyceivers. Its speed
and simplicity 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 frequency modulation make it a de
sirable instrument for laboratories engaged in research

and design on radio receivers and allied apparatus,
Functionally this instrument consists of (1) a carrier~

frequen<;y oscillator, (2) a tuned radio-frequency ampli
fier, (3) a resistiYe output attenuator and a voltmeter
to read the output level, (4) a modulation oscillator
(100 cycles and 1000 cycles) with a voltmeter for read
ing percentage modulation, and (5) a wen-regulated
power supply.

AUDIO MOD.
ose. CONTROL MOJ){)LATOR % Mall

~---

EXTERNAL
MOI2

@

Figure 1. Elementary Schematic Diagram.

SECTION U)

OPERATING CONTROLS AND PROCEDURE

SUPPLY 1.2 fREQUENCY

the
to
of
to

1,21 Selector: The frequency range is 16
kilocydes to 50 megacycles. This is cmrerediriacoil
changul, mechanism that can he rotated continuously
in either direction_ The coil ranges are selected by the
knob marked HANGE SELECTOR. and the range in
use is indicated by the dial marked ClIcH.RIER FRE-

BANGE. There is also a in
which a special set of coils may
Within each band, the frequency is de.telTllin,:d

of air condensers, \"hose sb,ap"d
a '''''''"'' n,m'" variat.ion of f'requeri,CY

dial rotation. Equal angles of c&rres]J(,ud
equal increments in f're,quellcy.

1

'V"h"gc and .Frequency: Be sure that the
j;tilii,,,~ of the power line are the same

"ri&r"v,'r on the plate at the power line socket.

i~f,,:;:!}i[~n~.er is wound for both llS and 230
is made by changing transformer

paragraph 2.6).

",,~,.",.,_c: The ON-OFF switch controls the
The OSC PLATE switch turns

output without materially accerm,
',,~h~raied the cabinet" and hence allows

,,~ri~l!at,,6i he turned ofT for short periods, or
for check purposes, without an

i'''''It1er,cy when it is again turned on.
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1.22 Carrier Frequency: The operating frequency
is indicated by the large dial marked CARHIEH FRE
QUENCY. The knob marked FAST TUNING may be
used between widely separated points on the scale.
Frequency scales on the main dial are accurate to
better than 1%.

1.23 Frequency Increments: Dial readings can
be easily converted to cycles per second for selectivity
measurements.

1.24 Frequency Stability: The carrier frequency
oscillator has been designed for small frequency drift,
without the use of compensators. 'When coil ranges are
switched, an initial frequency drift of approximately
- .05%, or less, will be observed. Tbis will occur in the
first twenty minutes (approximately) of operation on
the coil range immediately switched into position. After
this point has been reached, the drift will be in t.he
opposite direction but considerably less in magnitude.
The drift rate will be about + ,()2'70 per hour, or less,
for the uext 2Y2 hours, and will gradually decrease.

1.3 OUTPUT

1.31 Att,cnuator and l'\lctcr: ]'he output is con
tinuously variahle from 0.1 microvolt. to 2 volts and is
determined by the setting of the attemJator multiplier
and the meter reading. The voltage applied to the
OUTPUT VOLTAC;E meter is adjust.ed by means of
the OUTPUT VOLTAGE knob below it on the panel.
"I'hevoltage between the terminals marked C; and
NOltMAI. on the termination unit is given by thf~

produet of the metr;l' reading and the setting of the
MULTIPLY BY switch The NORMAL output im
pedance is :H.5 ohms. hut output may be had at 7.1
ohms and, 0.75 ohm by setting the knob on the terrni
nation unit to 1:10 and 1:100 respeeth--ely. In these
cases the output voltage must be further multiplied by
0.1 and 0.01, respectively. The lower irnpedance settings
are not recommended for frequencies above 10lVlc..
where acturate results are desired.

1.32 Dummy Antenna: A standard dummy an
tenna is placed in series with the output voltage when
the output is taken from the terminals marked G and
DUMMY. The circuit is that of the standard dummy
antenna, as speeilied by the I.n.E. Standards.

1.33 Caution: Care must be taken to prevent the
introduction of"voltages back into the termination unit
from the circuit under test. Currents greater than 50
milliamperes may damage or burn out the resistance
units.

2

1.,34, Frc<lucncy Charaet{~ri8tic: Variations in
output voltage and out.put. irnpedance as a function of
frequency are discussed in Section 3.

1.35 Output Meter Switch: A switch (SA), op
erated automatically by the RANGE SELECTOH,
changes the response charactcTistics of this meter so that
it is not affected by the presence of modulation on the
carrier. This enables the output voltage to be read
simultaneously with the modulation percentage, for
carrier frequencies above 160 kc.\Vith; the
SELECTOH switch in the A or B pn,ition, the output.
meter -will indicate the carrier amplitude correctly, pro
vided the rnodulation does not exceed 1000 eydes. For
modulation frequencies above this value, the output
meter will tend to read high. lInder these conditions,
it is nece.-;sary to turn ofT the modulation when reading
the OUTPUT met.er.

1.4 MODUlAliON

lA-I Controls: The PEHCENTAGEMODULA
TION is adjusted and indicated by the knob and meter
that are so marked. 'fhe modulation frequency is con
trolled the switch marked IVIODULATION, which
selects either 400 or 1000 cycles from an int.ernal audio
oscillator, Of, in the I':X'r. position, selects a modulating
voltage from any external source connected to the ter
minals marked EXTEHNAL MOD.

1.c12 l\teter Accuracy: At carrier frequencies above
500 kc, the accuracy of indication of modulation per
centage is ± 109~1 fl)!" modulation frequencies between
50 and 15,000 c:ycles, except on the G carrier range,
where the accuracy is ± 15(}~}-

1.43 Residual Meter Indication: On the B,
or C ranges a small deflection of this meter may he
noted, with the modulation turned off. This is caused
by the carrier frequency. but will not impair the read
ings of the meter at ml)dulation levels abcyve

1.44 Enyelope W'aveform: The waveform of the
radio frequency envelope is low in distortic)H, over the
entire range of the instrument. Carrier frequency output
is essentially sinusoidal on all ranges. IVlodulation dis
tortion is limited to approximately 4S{: when the in
ternal modulating oscillator is used, for levels as
as 80~~{, modulation, rising to about 100/0 at 100Si~ mod
UlatIon. \Vith an external modulating SOlJrCe, the dis
tortion will depend upon the waveform of the source,
and upon the frequency. In general, the distortion tends
to increase at. the higher modulating frequencies and at
the highest modulation percentages. However, it is
possible when an external oscillator of low hannonic
content is used, to obtain 80(;~) modulation at 15,000
cycles with 1m-v envelope distortion.



Tuhe

1,7 USE FOR VIDEO

When the gew.~rHtor for rneasurement.s in the
st.andard broadcast hand of best results
wiB be obtained when the 1S with
a f+:d.rical A convenient ter-
minal is located near the OUT.Pln' t.erminals of the
aUenuatoL On the carrier range,
gTOeitl(Hr,g t.he generator will not make any
dHferew..~,~ in the results obtained.

"/hile the \vas not speelll,:a'lIy designed for
this use, it can be usefui m amplitude
versus t.ests of video Certain pre-
cautions nmst he observed if accurate
results are to be obtained.

'fhe VOl",]"AGE meter of the instrument
a half-wave diode. The Ina,ding efl'ect of this

diode introduces a srnaH amount of r-f waveform dis-
tortion in the fonn of This is not serious
for radio-receiver hut can result in errors of
sorne consequence when tJH.~ response dw.racteristics of
v'ideo IS rneasuH:d. This is eSpt.':eiaHy
t.rue when an external voltrneter of the
type is used to rnoni!'or the of the
aud.n test. If the video consists of an odd
number of and remdts in a 180

reversH! between and then
the 'Navefonn asyunnetryvviH cause a difference in

between the volt, rueter of the 805-C and
the external ",,'oJtrneLer.

To avoid this 'voltrneter used to Inon~

ItOI' the outjnlt of the under test should 01'&

erate'withthe sarue as the voltlueter in the
generator" For an. with an odd num~

l)e1' of stages, this would the m.on~

voltrneteL the eonsists of an even
numbe:r oJ stages~ and d,oesnol: introduce 11 120

no tnHibIe shou.ld he encountered. If these
are ,,1800-B Vacuum

1vhich is a half~wave l",al,.respo,nee

can he used as the external
voItrneter. The IneaSHrements vnU he within an accu~

:racy consistent 1vith the for the
805~C Generator,

the

thus DfOYH!illlU

1.51 Connections to receiver should be rnade
cahle and ter.mination unit "fhe cahle nH-

pee"""" IS 75 ohrns and is with a 75-olaH
a net of ;:)'7.5 ohms.

constant up to 10This im;pedl:mce
hut at

to the presence of residual reactances in the aUenuator
and tennination unit This variation is shown in
Section 3.

Receivers anten:na can bE
tested using either of the two standard as
outlined in the Standards on Hadio I\,:cerv,ws, 1948, of
the Institute of Hadio EIlginc"rs,

1.6 WITH

us

1.52 Leads : erhe leads between the terminat.ion
unit B.nd th{~ receiver Dl'o"mg posts should be short and
direct. I1 IS to the termination unit
into the 'nc"'el, if cf!HvenlenL

tap 75 is reCom-
rnended for use with the method that uses a
inserted in series with the antenna 'To avoid de-

the the generator should be COB·"

nee ted in sedeswith the or low r-f pc,te,otlal,
end of the circuit. Cil uno lV This method is
not recomrnended for usevvith the AC-DC type of re
ceiver where one side of the Hne is connected mn",u,
to the re(~eiYer chassis. 'rhere is considerahle shock
hazard if the is ,mtin"," ungrmHKlcd
and th(~re is a sufficient
into the attenuator to the reSIstances.

second rnethod involves a an-
tenna to there(~eiYer antenna.
VVith such an arrangernent, there is no direct connection
to the receiver. This ofTers considerable over
the direct c(}nnectlon in hoth cOllvenience and
freedoxn frorn and avoids attenuator
,,"mage, It is recomrnended for use withA.C-DC types
of recei·vers. of a useful transmitter is de-
scribed in the of the Institute {.If Hadio
Enginle",,,, Volume 29, No, 7, July 1941.
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SECTION 2.0

CIRCUIT AND CONSTRUCTIONAL DETAilS

2.1 WIRING DIAGRAM

Figure 2 is a complete wiring diagram.

2.2 RADIO-FREQUENCY SECTION

The master o8ciHator and r~f amplifier are nearly

identical in construction and are mounted in the two~

section shielded hox in the center of the instrument.
Viewed from the panel, the oscillator is on the left and
the amplifier on the right. The oscillator tuhe, V~l,

and the amplifIer, VM 2, are hoth Type 61..6. Figure 3
shows the general arrangement.

The logarithmic tuning condensers have heavy cast
aluminum frames. with ceramic insulation for both the
rotor and the stator. 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-ham} end of the
instrument. An Aroperite 3~4 (YnlO) is mounted on

the modulation shelf. This is connected in series with
the heaters of the output - and modulation~vo1t.meter

tubes to reduce the effect of line voltage fluctuations.
The output voltm,eter tuhe (VM9) is a Type 6AL5
Tube and is located inside the attenuator multiplier

shield. One section of the 6H6 douhle triode (V-U) i8
used to provide a bucking voltage to balance the inin
tia1 diode current of the 6ALS tube (Y~9) to zero. The
output potentiometer is a form of ""L" pad. The muln

tiplier IS a ladder network. The attenuator is designed

for operation up to 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 on this shelf are, from left. to right, a 6C8G
duplex triode (V-3), a 6L6 beam power amplifier
(V-4), and a 6H6 rectifier (V-11).

One half of the 6C8G (V-3) is used as the interual
audio oscillator to supply frequencies at either 400 or

4

1000 cycles frmll a paranel ""1''' type~ resistance
capacitance oscillator circuit. The other half is a pre
amplifier for hoth intenlal and external modulation.
The 61.6 (V-4) is the modulating power~amplifier

tuhe. Modulation is applied to the plate and screen of
the r.f amplifier (Type 6L6) so as to luinimize fn-",n

queney modulation at high percentages of amplitude
modulation, One half of the 6H6 tuhc (V-11) is in the
circuit of the modulation vaeuum~tube voltmeter.

2.5 PANEL METERS

Individual panel meters are provided for simultane
ously indicating the amplitude of the radio-frequency
output voltage and the modulation percentage.

2.51 Modulation Meter: An average~response,

diode rectifier (6H6, V-II) is used to measure the
amplitude of the au:dio~frequency voltage applied to

the modulator stage (6L6~ V~2) -" A d~c microauuueter
(M n 2) measures the current in the diode circuit and is
calibrated directly in percentage modulation.

The calihration of this meter~ for each range, IS
effected resistors located on the osdllator turret
gear and can he reached through a snap hutton on the
panel.

2_52 OUlpUl Meier: A diode rectifier (6AL5, V-9)
18 used to measure the carrier frequency at

the input to the attenuator. The meter scale Is caH~

brated in terms of the rMJn·s output voltage appearing
at the end of the cahle and indicates the voltage U(TQSS

the NORMAL terminals.

TQP VIEW OF INST1'RfMEJIIT

Figure 3. Locution, of Tubes.

2.6 POWER 5UI'I'LY

The power supply is mounted on the lower shelf at
the left end of the instrument. This shelf supports five
tuhes, which. viewed from the pane! and from left to
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right, are two Type 2A3 tuhes (V-6 and V-12), a Type
SU4G Rectifier (V-S) ,a Type VR-lSO-30Voltage Regu
lator (Vw8) ,and in front of this, under the upper shelf,
a Type 6SFS (V-7). The 2A3's, the VR-lS0-30, and the
6SF5 (V~6, V-12, v-a and V.7, respectively) are in the
electronic voltage regulator circuit. This regulator will
take care of normal line voltage fluctuations between
105 and 125 volts, the line voltage for which the gen M

crator is normany connected. However, the connec
tions to t.he power transformer may he changed 80 as to
make the regulator work from 210 to 250 line volts.

The power transformer is mounted on the lower left
end shelf, and the primary taps (numbered I, 2, 3
and 4) are on a black bakelite strip on the upper rear
of this transformer. W"hen the instrument is out of the
cabinet these terminals are accessible from the rear
without removing tubes or parts.

For 105- to 125-volt operat.ion. connect jumpers from
terminal No. 1 to terminal No. :3 and from terminal
No. 2 to terminal No, 4,

For 210- to 250-volt operation, conned a jumper

Term.'!

Figure 4. Idenlijica
tion of termin.al:"; on
lerminal blocks oj r-j
indudors.

GQBM(l.LOUTY,"\L~~,-:?,7.sn
1:10 O:FPUT ~ 7. U1
i~-I-oo- OU l-:P;)-r-=-O-:7sSl

Figure 5, lYiring Diagram of Type 805-Pl Termina
tion Unit.

from terminal No.2 to terminal No. :3.
In either case. the green wires with yellow tracer

connect to terminals No. I and No. :3.
When the generator is shipped, the small plate at

the power inlet indicates the line voltage for which the
transformer is connected. jf connections are changed,
reverse this plate.

2.7 CAUTION

If it is necessary to operate the instrument outside of
jts cabinet, an extension cord should be used to connect
the instrument to the power plug lo{~ated inside the
cabinet. linless t.his is done the instrument will not be
protected by the lille fuses.

SECTION 3,0

OUTPUT CHARACTERISTICS AS A FUNCTION Of fREQUENCY

:3.1 VOLTAGE

Output voltage errors arise from several sources,
namely

(1) Errors in the output voltmeter.
(2) Errors resulting from residual reactances in the

termination unit.
(3) Errors in attenuation ratio resulting from re

sistance and r~actance variations between attenuation
steps.

3_11 Voltrn"ter Errors: The plot of Figure 6 sbows

the maximum error to be expected on the I-volt multi
plier when an sources of error are additive. The error
below 25Mc is entirely residual calibration error, in
cluding such factors as the normal uncertainty of set
ting to the 2-volt lioe, and, tbe elfect of waveform at
low frequencies. The use of a logarithmic scale results
in a subst.antiaHy uniform ar:curacy (wer a complete
d.ecade. This is ±5GX; of the indicated reading.

Above 25 Me, a frequency error in voltmeter response



anloutntiD~ to ±6% at 50 Me is at 1/10
full seale, a further transit time error in the voltmeter
tube of-

3.12 Ter:mination Unit; Shunt in the
termination uIlit causes a off in
as the is increased, This error is COmtlell3:1ted

a series coil located inside the termination
and the net error is included in the

above in 3,11,

3.13 AUenuator Enor~ A maxhnmn variation
occu.rs in the of individual resistors

in the attenuataf, Variations in the reactance of these
'''''lsl;ors, 1,0"'0"07 is more and. accounts for
most of the lnlqvlen,cy error, which rilles to ± at
50 Me. 7 shows this maximum error as a function
of fre1lllellcy,

"' 1.0 ;<

MEGACYCLES

6. lliaxirnum volt~

lneter error as a junction.
of when all com~
mm"n' errors are additive.

is the maximum error
in at the 1v

9,

MEGACYCLES

:1.21 Residual iuductance in tbe attenuator and shunt
the termination unit switch cause the

at the termination unit to deviate
<11. from its resistive
value of 37.5 ohms. The output as a function
of at the DIRECT J3 m

9 for both the NORMAL and 10:1
of the switch, For the 100:1 the impe,:lmlce
varies in. the same way, but the :resistance
is reduced to ().75£1

lvlaximum attenuator error as a

8, a/lenna/or (1$ a fuu-
oj frequency, This '8 significant'

onihe lowesl multiplier

3.14 Total Error: The total error is the
sum of the voltmeter and att.enuat.or errors
ahove. , some of these errors will tend to
cancel, an.d the actual error may lw less tha11 is indi~

CRied these In 6~ the average total
error for 10 is shO'ill,'u the curve
marked at l~Volt ~~ ~

3.15 Direct in AUcnuator ~ Direct leak~

age, one source of which is across the at~

te:nuato:r from to output, results in anxefl erro:r
which is effective on t.he lowest §tep~

and increases with This 18 shown 8.

6
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3.22 Consequently, the open-circuit voltage at the
termination 1.'1:nit 15 seen in series with the impedance
indicated these curves. For load impedances that
are not high compared to this generator impedance~

load voltage win differ from this open~circuit value.
If the load ilnpedance is known, the voltage division
can be calculated. The load impedance can he meas
ured 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 thau the
resistive component at high frequencies. This posif£on £0'
not intended for use at frequencies above 10 megacycles.

Figure 10. Output impedance at open end of cable.

3.3 GENERATOR AND CABLE IMPEDANCE

3.31 H the termination unit is not used, higher open
circuit output voltages can be obtained because the 2:1
drop in voltage caused by the cable termination is
avoided. If the attenuator had no reactance. the im
pedance at tbe open end of the cable would be 75

ohms resistive, and the open-circuit output voltage
would be twice tbat indicated by the generator output
calibralcio:n, which is correct for a terminated cable.

3.32 Wit.h the termination unit removed (this can be
done by unsoldering the cable at the termination unit
or by substituting an equivalent cable of the same
length and impedance), the impedance characteristic
is that shown in Figure 10, and the open-circuit vol
tage is twice that indicated hy the output meter and
attenuato!' .

Figure 11. Alterwalor impedance as a function of
frequency.

3.33 The deviation in impedance from the normal
resistive value of 75 ohms is caused by inductance in
the attenuator, whose characteristic is shown in Figure
1l. Since the attenuator 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.

SECTION 4.0

ROUTINE ADJUSTMENTS

4.1 I'ANI:l ADJUSTMENTS

rrhere are five adjustments under snap buttons,
which may be readjusted from time to time as it be
comes necessary. They are as follows:

4.11 Inter!'al Modulation. FrequcncJ
ments: Separate adjustments marked MOD. ADJ.
400 and MOD. ADJ. !OOO are provided for the 400
and 1000-cycie modulating frequellcies. These are in-

ten.ded to be adjusted for minimum harmonic content,
and should he set so that the oscillator just oscillates
stahly.

4.12 Zero Adjustments on Output Meter: With
the instrument turned off. this voltmeter should he set
at zero by means of the manual adjustment on the
meter itself. When the instrument is operating and
fully warmed up. the meter should he reset to zero. as
necessary, hy means of the control marked ZERO ADJ.



should be well. gnmrlded
and all Ihe calbinet-pilnel

frame should rnake
al all

4.44 'l'he instrmnent
to the cabinet at. all.
s,crews should be

contact wit.h t.he

Since from a
can aorise from. several fWl'erent sources,

it i3 ncceS-S-<l.f)' manner t.o isolate
the cause ,of any the character
()f the n:(Tl\'('f will {let-ermine the nature

of the fif~kL i\ lIl"p··'ype antenna locat.ed near
the gerwrator \vEl he to the gen
erator, and h{~ncc the induction lelilKlIge fidds set up
the generator will h{: the SOUfC{; of trouble"

iL:U All the srwp buttons shoukl be in and the
holes should be dean so that. the butt.ons are nronerl

,Li2 The 1L\N(a: CAHlHEH FHE
INCREMENT, FAST TINING and

Orrn)lrr VOLTA(~E knobs have spacers,
and under thern to the brass

and setscrew:;; in the kfLJbs, to the front surface
The main dial hub also is with

and is insulated from
should he checked if for any

reason the Kw)b:s :an: n:mo,,red.A.dditional IS

means (jf a coil

The lower lirn,it of usefulness of the attenuator is de-
t.ermined the amount of
nuHation from the This should be less than
5 microvolts per meter at any 24 inches from the

C:are nmst be in not
to do an"lhillY that will cause the to be exces-
sive. The are to check,

4,,4;) The cover over the CABRIEH
HANC;E dial should he
No or d:,rt should be on the """lAliD

4,21 l'la.lc This is loca1ed
on the side of the power shelL The
should he set to 290 v()its means of the pflteot,oraeler

An external rueter, (xmnected between terminal
N (1. 1 of the choke and In,ay be used as a
reference 'vciltInetcL A instrmnent
is [f the is
Ol"'faung co'rreCl,l.y, no rnaT:g" in t.he voltmeter 'c',,"ug
will be ohserved as the line 18 varied
from 105 to 125 volts.

marked CAL

to eXHellS zero"

the PL VOLTS
OlJTPlrr control

of

of
has been carefully

fTtafk instru-
rUtle,')'s suitable test

is urailable. ]'he smn!! located
!l,ne! to Hw ()f, the main dial

u.sed to set the of
I)EH(:ENTI f\(~E lvl0DlJLA'IHlN meter. lndivid-,

art:' f()r each range, nud
Ihe HANGE SELECTOH

frf)U),

'LI6 Lnhrication uf Parts; '1'l:1e (:AR-
!HEH INCHEMENT dial roletes on
a st.eel shaft and. Hernoval of this dial

the Lw() setscrew3wil! ex.pose an (JiJ-.I'loJe in
the end of the ShfQfL A few of rnachine oil llef

year wHi lubrication.
AU gears with the rnech,a-

the dinl and the contact surfaces of the
OlJT'ptr'f -control may be lubricated as

N, V,

'L5 Illh"" Zero The PEHCENT-
f\(a'~i\HH)t'LATH}Nmet.er shollid be set. to zero
metUls of its rnanuaJ when the instnnuenl.
IS w<inned. and Du this with the
r.no'dubtion switch in the OFF and witb the
llAI\C;E switch (HI theD range. t.he aw.1
C nU:lges carrier a small zero on
the p~ JH:I'::\iTA(;E l\'l()DI, LA,TiON mf~teL)

S"i"/ltch.

corn::f:l zero

TS S\viich and Get tIl(; carrier
to IJ)Mc. Cmm.cct. a vacUltm~tube

VohnieU~L sueh as Gil IHOOy across the
r,(Hi.iYIAL ter,nrinals ,of the tcn:nination uniL 'fhe in~

tenwl of the YOhlueter 'used should he at
tcast 4000 Q at to and th{: cali,hration should he
kno,.v to,d;:cl'}{, or heUer, the OlJTPIJT con

2.0 volts.

For tJJ:is

slwuld be fL3 short as pos",ble,

'Thi~~ sJ:vnlld be HVld.e

switch in t.he OFF
wB! IHlt attenuate Ute output

ilt t.he carner Iretj!I,m:cl'es,

trnl tmtH the eXl:ernaJ Yo1tulf:ter retHls

,Hernoye the snap button from tIl{;

on the and set the 80 that the
OL(['PLTT Tuerer n;ad8 ,"SHClly on the 2.0
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4.5 LOtATION Of TUllES AND fUSES

1'-1 Pilot Light 6.:1-volt G,H, No, 2 LA1'
939 Bayouet pin base,

The pilot light. is replaceable from the front panel
by unscrewing the front of the red jewel indicator.
marked FIt. PL.; the fuses, by unscrewilig the plugs
marked in the rear of the cabinet.

Dfil§ignati@1i'II Type

V·I 6L6

V-Z 6L6

V-3 6C8G

V-4 6L6

V' ST4-0

(or SlAG)

V-6 2A3

V-7 6SF5

V-8 VH-150-:JO

V·9 ML5

A dipole antenna will respond rnainly to the electro
static, or radiation, leakage fields from the generator.

The induction leakage field of the generator may be
checked by means of a small coil, consisting of 4·0 turns
of wire on a 2% inch form. When the coil is connected
to the input terminals of a radio receiver, less than onc
microvolt pickup a t a frequency of one megacycle,
shonld be obtained across the eoil terminals when the
coil is placed directly upon the surfaces oithe generator,
If excessive jeakage is found, it can be traced to such
troubles as poor contacts between shields, or beb.veen
the panel and the cahinet, or parts mounted on the
panel. To eliminate successfully leakage of this nature,
the parts involved must be made to have a low im
pedance contact and hence it is wen to clean contact
surfaces of shields, etc. in order to femove any oxide
IiIms that may bave formed,

If the induction leakage fields are not excessive, it

"Wiil he found that the radiation components of the
leakage Held will he negligihle since the correction
measures HC13c88ary to :redl1(~e the former win almost

eliminate the latter. However, to check for

leakage of this sort it i8 advisahle to use a dipole an~

t.enna. The equivalent leakage should he less than 5
111i(~:roV01t8 per meter at a distance of 24 inches.

Leakage from the line-filter, which may be introduced
to the receiver via the power supply mains, can be
located by using a small capacitor probe, in series with
the antenna lead of the radio receiver. With the signal
generator operating ungrounded (within a suitable
shielded room) touch the probe to the generator at sev
eral points. Not more than two microvolts should be
obtained on the receiver input. When a ground is con
nected to the generator the signal should drop below
0.2 microvolts, At the highest frequencies, no ohservable
signal should he noticed, with the generator grounded,
or ungrounded.

W'hen checking for leakage, it is preferable to use a
radio receiver that includes a beating oscillator, so that
equal r-f leakage fields are detected equally regardless
of whether or not they are modulated, Leakage fields
originating in the unmodulated sections of the generator
might escape detection unless this latter method is
used, Similarly, the "S Meter" on certain types of re
ceiver may be employed for the same purpose.
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V-IO

V-ll

V-12

F-II
F-ZJ

Amperite
3-4

6H6

2A3

Fuses

Left side of large center
section.

H.1ght side of large center
section.

Cpper shelf at left end 01

instrument.

shelf at left end of
instrument

Lower shelf at left end of
instrument.

Lower shelf at len end of
instrument.

Lower shelf at len eqd of
instrument.

Lower shelf at left end of
instrument.

In attennat.or (~ompart~

nH~nt at end of in~

atrumcnt.

On shelf' at left end of
instrument in front of V-4,.

shel f at left end of
instrument.

Lower shelf at left end of
instrument.

I..Iocated on rear of cabinet
near power input plug.



and 1000

Lend
±l db
±1.S db
±!';i db

A udi/! Runge
15,000cSOe

50e '~"',',,,,,tt'

50e e,f (:llrrier

internal ;l'J{j(:'luLttion is available ill
C.I ch",. ~WGurate in vii thin

The can by an external o:-!eil~

lid.or. Hi volts ~wro."s 500.000 ohrns- lif'e
S(/:>~; modulation. The over·-al! fllodu!at.lon

(:hanll,t,rtsric is as fol]()ws'
('luTier I"~"~ 1'1'11'1

O.S~,sO

0.1--'0.5 Me
If)·--·WO ke

to 50 Inegii
D,~ [oil em'" :
to LGMc.

Each nWlW ic; direct reading
thv indicated 0,''1'''''''',',

grentpf than on any
range for a period of ,") houn,' 1".'(mt.inuo1l3

Carrier
eyG!uo,

to DO
1,G to

(1, lV,' di~ti

i.liCI'ernent.~;

Frequenc:¥ Modulation; On

--Arnpnritc ,)

Hi x (.,,,,idth) a:J x (depth) 12DimenSions:
inches.

--- flSFS

Accessories Line connector cord, shielded
output, eable termination unit, fmc! spare fuses.
Moonting: The panel is finished in black eraekle and the
cabinet iii wrinkle _tinish.

~~:~!;:~:;~';"II'he magnutif~ indlH~tiou leakage is le.'iS tban D
per rueter at. a distanGe of 2 feet fr{)ln the

erato!'. The B-foot.outPUL eable the
under t,eCit to be k,cpt beyond t.his Radiation fieids
are negligible.
Power Supply; The inst.mment. operate:s fI'C)m an}' +0 to
GO l·lD-volt (or Z:W-volt) !ine, An el"etronic voltage
""",i'alo" ""'onen",',<11 for line fluduations from

to I25 (or from 210 to volts), A maxilnum
inpnt po,nor of 150 W~ltt,:,; i:s required.
Tubes: Supplled with inst.nmHmt,

1 -""" HC8-(;' 1 -- OD3
:3 -- HLG -- GALS
J ---- 5U4-C -_. CilIG

I-vol1 multiplier

Th,ln\\'
:; to to I\'1{~.

10 to :;oM8,
:W to :;(1\11',
'Therei3 '10 attenuatof

"'""m""",h "","OHM frO!!1
Hie tenni-

die [S'·(ILen {}utput md"'atudb.,.. 11 pane]
:'lnli "CV( n-p'lint. InuJtip1ier.

The imlwdanec at the panel
re"i",t-ive. 7S~ohnl cable i3

vide!:\, iogether viith a t.ermination that
(:onstant imjH~dances of ill.D, 7.1. 'md 0.75 ohniR.
TLe of the voltllwt,er-nJuHip!ier e()m~

birutionis in tenllS trH! actual acro"s the
H7.6-ohn' I)utl!ut.. '?Vhen tiw 7.1,. and positions
;,f(' used, the inc}i( nt.wl output volbge mus.{. be divided
by 10 Hnd A stawJard dummy-antenna

is abo 11,t the trmnination unit.
Vo1tage Accuracy; Fur lnultiplier

below! volt tho rnaximum error in output
',\Ul,1 of the n.ttenuato; anI! voltmeter errors
Maximum Voltmeter Er1'or; of indicated

~:~:(:'I{:E,~2.,n::~I~.l{~(;\~';,i;';:;r~~ ];,::~:~\l~2t;;~~g:~;;:;-\c~i~~:g'tl;)f,h,i_+;_l '7'(':'{' ;;",J,
50 "\1 I l{' full sl'de rwd EiOI\h', there is abo
n in the Yoltmet,er 1:IJb",

Contimwu,,]:/ vhl'Jable i'nHI.l 0 to 10(/:"~"

The perl:(>llt"lJ..-.~"(:,,,,:tl"t,~":::"~":(~}t; is indicated IJ.Y Ii pane!
rnetH H' 1tll:\ o! of tbe rneter np
to SOc.;" for ClUTier If) Me; for
higher Carl'if,r

fHI" APPARAiUS usos INVHHrONS Of UN/1ft)
STA1£S PAIn,;, lIGNSWer g,.,OIO

(O~~ORA1iON Of AM,RI(A PAH:Nl
SUPPlIW UPON RWUeST, NOT UGN5W
DOMESTIC, FlXHi ~ SJAIION, ?Uall( .lHIVI(l

COMMUNlCA110N fOR HIRE OQ lOll

US P4tent Nos. 2,548,457 and 2,173,427,
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300 5%
100 10%

805~J3133k 10%
R4 lk 5% 805-:·r:n
R5 680k lO% R1I4
R6 150 20% R1l5

805<333R7 10% RU6
RSA 400 RI17
R8E 115 805-27 RI18

80:)·-333

R9 ± 1% 1/2w REF-I R119
8()5~ ,33

RIO 505k ± 1% 1/2w REF-l RI20 16~50

Rll lOOk flO;!; POSC-ll R121 13:L65
80S 332

R12 471:: ±10% 1/2w REC-20BF cr; R122 Itt85
R13 194k 1: 1% 1/2w REF-I 0;:1 R123 61.5 805 ·434

f~
R14 194k ± 1% 1/2w REF-l 0 R124 Sok 1 w REC-30BF
R15 SDk ilO%; POSC-1I 6 R125 27k REj~C~ :zon?
R16 22k ±LO% 1/2w REC-2DBF U) R126 27k REC- 2.0I3F
R17 15k ± 1% REPR-16 '" R127 100 REVI 3C0
R18 5.6k ±10% 1/2w REC-20Bl' f' R128 56k REC-2iJBF
R19 5k ±1D% POSW··3 ;'l R129 8.2k .1. VI REG 30BF

U)

R20 50k ±10% POSC-ll iLl
R130

1k REC-2Gj3F
R21 I(JOk ± 1% 1/2w REF-2 "'. lk REC".. 2C£F
R22 1M ±10% 1 w REC-30BF RLJ2 E8k 2 w RE(>41BF
R23 27k ±lO% 1/2w REC-2OBF 6.8k 2 '-N REC-,41DF
R24 6k ±lO% 1() w REPO-22P 3.3k 7, VI REVJ-t:C
R25 22k ±10% 2 w REC-41BF 22k REC-2L'BF
R26 1M tlO% 1/21'1 REC-2ooF 10k Rf::C 2.0BF
R27 lOOk ±10% 1 w REC-3Q8F 22k REC 2G'BF
R28 50k 301-437-2 0.75 REF

;0 R29 lOOk ±ID9\; 1 w REC-3DBF 6.75
f.ij R30 150 ±10% 1 w REW-4C 67.5
f-< R31 1k ±10% 1 w REe-3GBI' 390
0
6- R32 lOOk 1 1% REPR- 16 820k

CD R33 SOk 1 1% REPR-J6

'" R34 560k 110% 1/2w REC-20BF 600dcwy
0 R35 470k 110% J/2w REC-20BF 60C\lcwv COM: 5UB
~~

;'l R36 3.3k ±10% 2 w REC-41BF 600CjC-'N<~ Cotvl- )OB
CD R37 3.3k ±.10% 2 w REC~41BF 6!)Odcwv COI',;l SDB
'"'" R38 SOOk ±1O% POSC-7 - 10% ParL of

R39 lOOk tlO% 2 \'1 REC·,41BF COEB-20
R40 lOOk ±IO% 2 w REC-41BF C5 5 805-435
R41 560k ±l0% 1/2w REC-20BF C6 50-1030 (nO):nina1) 539·,,114

R42 220 ±10% 2- w REW-6C C7A 50
R43 25k ±10% 40 w REPO-2JP C7B 50 COl,,"
R44 lOOk ±10% 2 w REC-4IBF C7C 50 GOA 16
R45 220 ±1O% 1 w REW-4C C7D 50 COA 16
R46 220 110% 1 w REW·4C 0 C7E 50 COA 16
R47 560 ±10% 1 w REC-30RF >:ii e7F SO COA., .Jr,

R48 lk ±10% 1/2w REC- 20BF f-< r<"""" 50 C<)1\ l6 2.0 %J I \..,

R49 10k tlO% 2. w REC-4!BF 6- C8
lOOk ± 1% REF-2 V) C9
68k ±10% REC-20BF '"0R54 100 ±lO% REC-20BF b' CI0

R55 100 ±lO% REW-3C U ell
RS6 1.5k ± 5% REPO .. I043 -< C12 20
R57 6ak ±I0% 2 Vi REC·41BF ~ (:;13.A 200
R59 2.7M ±1O% 1/2v/ REC-20BF U C13B 20
R60 50k ± 1% REPR-16 Cl3C 50
R101 SDk ±20% FOSC'"20 CUD 50
R102 SOk ±20% POSC-20 CUE 50
RI03 lOOk ±20% POSe~20 CJ3F 50
RI04 250k ±20% pose .. 20 C13G 100 CC:\-·4.
RlO5 lOOk ±20% POSC-20 C14 50- 1080 (nominal) 539~414

RI06 250k ±20% PCSC·20 CIS SOOdCVIV COM-418
Rl07 WOk ±20% C16 COLi"
RIOS 2.7k ±10% Ij2w C17 COIJ~

RI09 5.6k ±W% 1/2w C18 600dci,vV CellA '4,)-1'::;

C19 600dcwv COivt ~45C

Fur ex:pla:n..atiol1 of NCYTE',S, Tefer to p3.ge 16,
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PARTS LIST (Cont.)

FUP-l

FUP-!

FUP-!

PUF-!

COM-HE
COM-SOB
COM-2OO
COM-ZOO
COM-2OO

300dcwv
300dcwv

+50%- 10%

±1O%
±lO%
±l0%
±IO%
±lO%
±W%
±20%
±1O%
+ S%-IO%

± 1%
±1O%
tl0%
±10%
±20%
±lOra lOOOdcwv
±lO90
±1O%
±10% lOOOdcwv
±10%
+10%
±1O%
±10% 600dcwv
+50%-10%
±10% 600dcwv
±10% 600dcwv
±10% lOOOdcwv
+50%- 10%

100
O.OOlIJi
O.OOlpi
500
O.OOlpi
O.OOlpi
O.OD!pi
O.OOlpi
20fJf

C39
C40
C41
C42
C43
C44
C45
C46
C47

C20 0.002pi
C21 O.. OOlpf
C22 O.OOlpf
C23 SOO
C24 7S0
C2S 0.5pi
C26 Hl,Jf

IC27 0.2Spi
i C28 0.5pf

C29 500
C30 SO
C31 50
C32 0.05pi
C33 16pi
C34 0.051'£
C35 0.05pi
C36 O.25pi
C37 20pf

C38 40pf

COU-9
COU-S-2
(NOTE D)
COL-24
COL-9(2)!! PI Slo-Bio
COL-3 , 115v)
COL-24 i IF} 0.8 amp Sio-Blo
COU-8-2 i! SAG (for 2SOV)
COU-24 I In L6 amp Slo-Blo
COU-8-2 . 3AG (for 115v)
COM-5OO II 1'2 0.8 "Hlp Slo-Bio
COE-4 Type SAG (for 230v)
COM-SOB ,I .Ll INDUCTOR P-432·S15
COM· SOB I ILl CHOKE, 2.5 mh CHA-597
COL-26 !I L3 CHOKE, 2.S m11 CHA-597
Part of IL4 CHOKE, 2.S mh CHA-597
COEB-9 L5 INDUCTOR 485-427-2
Part of iL6 INDUCTOR 80.4-310
COEB-9 IL7 !l,DUCTOR 804-310
COU·8-2 ILS J},'DUCTOR 485-428·2

500dcwy COM-21B IL9 CHOKE, 2,5 mll CHk·597
500dcwv COM-21B iLiO INDUCTOR 805-406

COU-S-2 !L11 INDUCTOR 805-406
COU-9 ILIZ INDUCTOR 805-873
COU-9 LID! CHOKE, 2.5 mh CHA-597
(NOTE D) ILI02 INDUCTOR 805-39-2
COU-9 II L 20l INDUCTOR, 20 ph Part of
Part of 805- 319
COEB-9 !L202 INDUCTOR 805-870

C48 O.OOlpi ±1O% SOOdcwv COM-2IB

1

IMM21 METER. 200 po 588-315· 3
C49 O.OD!pi ±1O% 500dcwv COM-21B METER, 200 pa 588-13!4
C50 O.OO!pi ±10% SOOdcwv COM-21B PI LflMP, 6.3v Mazda #44 2LAP-91l9
CSl O.OOl}Ji ±10% 500dcwv COM-21.B 51 SWITCH SWRW-28
C53 240 ±IO% COU-IOlsz SWITCH. dpst SWT-333
CS4 400 ±10% 300dcwy COM-2OB 53 SWITCH. spdl SWT-320
C55 0_02pi ±!O% 600dcwv COM-SOB IS4 SWITCH 805-426
C56 0.02pi ±10% 600dcwv COM-SOB IT! TRANSFORMER 565-405-2
C57 0.05pi ±10% 600dcwy COM-5OBtV! TUBE 6L6IC58 100 ±10% 300dcwy COM-2OB V2 TUBE 6L6

I

C59 20 ±10% 300dcwv COM-2OB V3 TUBE 6C8G
C61 100 ±10% COU-8-2 V4 TUBE 6L6
cM 40pf COE-l] VS TUBE 5U4G

. C65 300 'W% 300dcwv COM-ZOB, V6 TUBE ' 2A3
C66 I O.Olpi ~IO% SOOdcwv COM-41B II V7 TUBE I 6SFS
C67 O.OOlpf ±IO% SOOdcwv COM-3OB II VB TUBE 10D3/VR150
C68 !Z5 ±10% 300dcwv COM-2OB II IV9 TUBE 6AL5
C69 O.OD!pi ±20%1 (NOTE D) II'VIO TUBE Amp 3·4

g;g~ ~(~05pl ~ig* ~gg~~~~ gg~:i~ i ;~il ~~I . ...~~~.-~d
CI04 200 ±IO% 300dcwy COM.. 2OB I IICIOS 5 ±lO% 300dcwv COM-2m Ii OSCIllator COlIs _~+-~~+-.'A.'>.r£lplifi::~T G?jl~__i

CI09 35 ±IO% 300dcwv COM-ZOB I 805-341 A i 805-491 I
C112 I 60 ±1O% 300dcwv COM-ZOB II 805-392-2 B' 805-492-2
CH31'500 ±1O% 300dcwy COM-ZOB 80S-393-2 C JI 805-493-2
CIl4 800 ±1O% 300dcwv COM-ZOB I 80S-394 D 805-494-2 I
CllS 500 ±10% 300dcwv COM-2~OOjl 805-395 ~ 805-495-2
C116 300 ±10% 300dcwv COM-ZOO 805-398 1 F 805-498

805 449 G 805-499 I
__~_,~_,,_, """~~~~ --L ~ __ _ _ _ __~____ __

When ordering replacement be sure to
include complete description as as Part NumbeTo
(Example: R85, 5lk ±l0%, 1/2w. REC-20BF.)

REPO - Resistor, power
REPR - Resistor, precision
REW - Resistor, wire-wound

All resist8JICeS aTe in ohms except as otherwise

mCilca"ec by k (kilohms) or fM~i~:::)~;~;~~':~;:adC
(C) All capacitances arein n except
as othe:rvtise indicated by j..lf (microfarads).
(D) Part of V9 tube socket.

- Capacitor, air
COE - Capacitor, electrolytic
COEB - Capacitor, electrolytic block
COL - Capacitor, oil
COM - Capacitor, mica
COD - Capacitor, unclassified
pose - Potentiometer
POSW - Potentiometer
REC - Resistor, composition
REF - Resistor, film

NOTES:
(A) GR Type designations for resistors and capac-
itors



GENERAL

SERVICE AND MAINTENANCE

fOR THE

TYPE 805-C STANDARD-SIGNAL GENERATOR

1.0 FOREWORD

1.1 This Service Information together with the in
formation given in the Operating Instructions
should enable the user to locate and correct
ordinary difficulties resulting from normal
usage. Equipment used in our laboratory to
test the generator is listed at the end of the
notes.

measured. power is higher, test the 5U4G
rectifier tu.he { , the filter COndCi'18c:rS,

condensers C~23 and C~29 theright M

hand partition), test the bym
pass condensers for short ci:l:{~u.it.

3.2 With the range switch set on the different coil
ranges and the OSC PLATE switch on, the
normal power input is as follows:

If the wattage is low and the output voltmeter
reads low on some ranges, test for short
circuited trimmer c-ondensers on the oscillator
or arnplifier turrets. If the wattage is low and
there is no output on any range, measure
H-4 and. Ii-56 (gray ceramic-coated resistors),

3.3 power readings may indicate OIle or
hoth 61,6 Tnbes and V.2) defec·
tive. Examine the chokes L·2 and which
win show evidence of overheating

in case of a serious short in the oscillator
or amplifier cin~u.it.

~....~,--~

POWER (watts) 115 145128 130 135 135

B __c~ 0 , _F G

122

ARANGE

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

1.2 Most of the components mentioned in these
notes can he located hy referring to the
photographs,

1.3 Major service problems should he referred to
the Service Department which will cooperate
as far as possible by furnishing information and
instructions, as well as by shipping any re
placement parts which may he required, If the
instrument is more than one year old, a reason
able charge may he expected for replacement
parts or for complete reconditioning and re
calihration if the generator is returned.

2.0 GENERAL 4.0 GENERATOR INOPERA liVE

1£ the generator becomes inoperative, a few
simple checks should be made hefore removing
the instrurnent from the cabinet.

4.1 See that all tuhe filaments are lighted, Test
also the line filter for open cireuit or groumd;
this is inside the cabinet on the back.

2.1 Check power line source.

2.2 Test power supply cord for open circuit Of

poor contact in power outlet.

2.3 Check fuses mounted at hack of cabinet for
open circuits and be sure t.hey arc tight in their
clips,

4.2 If pilot lamp ligbts hut neither meter operates,
see Sections 4,,1),5,0, 6JJ, lLO and 16,0.

4~3 If neither meter reads hut the gen.erator docs

have output, make sure th.at. the Amperite
type 3~4 hanast tuhe V~lO has a faint glow or
feels warm. Not.e t.hat this tube is in series
with t.he fila:ment.s of the 6AL5 tuhe V~9 and
the 6H6 voltmeter tuhe V~11.

3.0 INPUT POWER

3.1 Input" power, with the range switch on tbe
blank position. is normally HO watts ±5%
where the supply voltage is US volts, If the

4.4 If the c.arrier circuit only is inoperative, see
Sections 5,0 tbrough 1UL

4.5 If the modulation circuit only is inoperative,
see Sections 12,0 tbrough 15,0,
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5.9 -i\leasure resistance values {ifH-17, fl-21 and
1\-31 in output meter circuit

s,n Measure output control (HBa and HBb).

S.111 l\lake certain contacts are properly m
place.

/).112 Test windings for open circ,uits.

S.113 If contact surlaces of windings are dirty,
clean with solution of half ether and half
alcohol and \vipe off residue with dean
cloth. Lubricate surfaces with Liqui
Moly N. V. Grease to prevent undue
wearing of contacts. See Section 25.0.

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

5.0 NO READING OF OUTPUT VOLTAGE METER
ON ANY RANGE

5.1 C:hecK the action of all contacts on t.he coil
turret mechanisms. These should operate
properly in both directions of the coil t.urrets.
The effect of PO()[ contacts is more evident on
F and Granges.

5.2 Measure the output of the oscillator with a
vacuum-lube voltmeter across lead from No.5
terminal and C-5 and f,"I'ound. The reading
should be approximately 20 volts at 16 Me,
II volts at 32 Me. and 9 volts at SO Me

range) .

S.21 If there is no reading, measure plate and
screen voltages of V-I (see table in
Section 26). If there is no voltage in
either instance, test for shorts and
grounds in plate supply circuit. Also
lest VMS.

5.10 Measure condensers C-39, C-40 and C-4;J.

.5.3 l\fleasure the output of the amplifier with a
vacuum-tube voltmeter across output lead con
nection and ground. 1'he voltmeter should read
at. least;) volts {in all ranges.

5.Sf If there is no reading. measure the plate
and screen voltages of V-2.

5.4 Test V-9 (vacuum-tube voltmeter tube).

5.,Jl Check tube contacts in socket
sprmgs,

5.5 Cbeck V-iO and V-II. The liIaments of these
tubes are in series with the filament of V-9. If
an open circuit occurs in anyone tube, the
others are inoperative,

5.6 'fest the lead through the meter case for a
ground.

5.7 Defective meter. This should read full scale
with 200 microamperes D.C.

.5.71 If the meter is defective, a replacement
should be ordered from the Service De
partment. The Cieneral Hadio Company
cannot assume responsibility for any
local repairs to the meter, although such
repairs Blight be necessary in an emer
gency.

5.8 Tet'5t (:-44 (amplifIer tuning condenser) for
grounded rotor.

5,81 Test C-2'3 for breakdown or leakage.

6.0 NO READING OF OUTI'UT VOLTAGE METER
EXCEPT ON "G" RANGE

6.1 Measure resistance of H-I >

7.0 NO READING OF OUTI'UT VOLTAGE METER
ON ONE OR MORE RANGES

7.1 "rest oscillator and amplifier coils in turrets for
open or short circuits,

7.2 Check ground connection strap on oscilla.tor
turret CE range only). This may have become
short circuited to the shaft of the trimmer con
denser C>7e.

7.3 Test trimmer condensers on inoperative range
for ground or short circuits.

11.0 LOW READING OF OUTPUT METER (USU
ALLY ON "G" RANGE)

8.1 Test tubes V-1 and V-2.

8.11 If replacement of either is necessary,
select a tube with a transconductance of
between 4600 and SOU) A tube with a
value beltnv 4600 may indicate low out
put on the meteL See Section 18.0,

8.2 'Test C-5 and (:-8 f()r open or short
circuit and leakage. defect will cause a
lowered output at the high end of the Grange.

8.., Measure resistors B-1 and 11-4.
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8.9 Measure R~109, located In oscillator turret,
Coil G.

9.1 Hefer to Section 10.0 covering 80S-PI Termi
nation Unit and Attenuawr.

Hl.a NO OUTPUT BUT OUTPUT VOLTAGE
METER READS

lO.2 If a check shows voltage at the input to the
attenuator but no output at any setting, meas
ure resistor 11.-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
must not exceed 50 milliamperes.

tIi.21 11-123 may he removed by nnsoldering
the rear conrlCction and unscrewing the
large hex nut on the panel jack. 'The
large bex nut wm expose a center
"banana" mounted upon an insu-

disc, which IS retained by a
threaded The latter has two

which will enable it to be turned
for removal. Lift

out the "banana" plug and mounting
H-!23 will he fonnd soldered to a

terminal lug under the dise.
He-assemble the unit in the reverse
order.

10,13 Cauiion:Never coil the output cable
tightly because the center conductor
may break.

H05.:J:J7 Switch Plate and Contact As
sembly containing these three resistors
may be ordered from the Seryi{~e De
partment. It is suggested that the de
fective assembly be returned for repairs
rllldkept as a spare. After r(~placi!lg a

gOS-337-2 S\vitchPlal.c, readjust
the calibration of the OUTPVr
\'()l.1'fA(;E In(~ter. See Section 22.0.

W.3 Check the attemwtor connecting t.he Leeds
across the panel jack. If

except the I-volt do not
give a 75..ohm remove the large cover
on the rear of the attenuator casting and meas
ure the resistance cards. On the i-volt position,
t.he resIstance should measure 475 ohms when
the CAlHUEH FHEQUENCY HANGE is
on the blank position.

shortthe cam switch S-4
F and Granges,

11.10 Make certain that
circuits B-3 on the

8.4 fvleter sensitivity may have changed. This 18

most noticeahle on the Grange.

8/J,J To cheek set frequency on D range
at 1 Me. Set attenuator at 1 volt posi
tion, measure voltage with a vacuum
tuhe voltmeter, and if reading is not 1
volt, adjust CAL ADJ, control on
panel,

9.11 Check soldered joint of connector strip
between input wire and switch arm in
"multiplier section of attenuator. This
should be resoldered if necessary.

9.12 Be sure that the attenuator switch is
making positive contact.

8.5 Measure plate supply voltage. This should be
290 Y. Adjust as necessary using R~28.

8.6 Test capacitor C-12 for leakage,

iLl Check H-54 to see if resistance has increased
above toO ohms. This is located under the
socket at V-2, amplifier section, and is covered
by hlack empire tubing,

IUl Measure cathode resistors R-l of V-I and H-4
of V-2. See Section 3.3.

10.1 Type 805-PI Termination Unit.

10.11 This should he tested for open circnits
in the cable and resistors R-20!. 11.-202.
and H-203.

9.0 ERRATiC OUTPUT WITH OUTPUT VOLTAGE
METER INDiCATlNG NORMAllY

]0.12 If one or more of t.he resistors are open,
the voltage at the termination unit will
be twice that indicated by the OUT
PUT VOI;rAG E meter if the termina·

• tion switch is on NOHMAL. A Type

10.4 With the output cahle removed, the voltage
at the panel jack, as measured with a Type
1800 Vactmm*Tuhe Voltmeter or equiva~

should he approximately twice that in~

dicutcd the OUTPUT VOLTAGE meter.

19



SETTINGS

12.4 If no modulation is obtained in any position of
set this switch to 4·00 cycles and check

with between terminal No.5 of V-4
and If the tcme is

a new 6Lt) tube and check con
denser C-37.

METER READS ON SOME

does not oper-ate on either 400 or 1000 cycles,
cherk the of the corresponding panel
adjustnlellt beside the PERCENTAGE MOD
eLATION control. These should
be turned clockwise until the circuit. just oscil
lates or until the meter can be set to 1000/0 on
the G range. A setting will increase the
harmonic content of the audio output.

12.2 If PEHCEf'iTAGE MODULATION meter
does not indie-ate when modulatiDn is turned
Oil, test for modulation on the carrier output

means of a radio receiver or a cathode-ray
oscillograph.

12.3 If the output is properly modulated while the
rueter reads zero. see that the filament of "'.-'-10

is normaL l\leasure resistors H-:s2,
-47, and -60, and condensers C-28,

and -44. 'rhi8 rnay be Inore easily done by re
n:lOval of side pan. If the meter itself is in
"""".InN' this should be returned to the Ser-
vice for See Section 5,71.

a new \"_11 tube.

13.2 If the exterual modulation and the 400-cycle
internal modulation are normal hut the 1000-

internal rl1odniation does not operate l

check contacts on switch S-1.l\leasure also re
sistors H-J:l H-14 and 1\-16 and the potenti
ometer H-15. These are Tnore easily accessible
if the end pan is removed.

13.1 If normal modulation is obtained on both in
ternal ranges but not when audio voltage is

to the EXT. termi-
see that an flhmmeter sh()ws open circuit

between these terminals. Check the contacts
on s'ivitchlocated flU oscillator turret gear.

12.;3 If no tone appears at the V-/1 connect the
pHuwe" ljet\jv(~en and the cap of
\'-3 if no tone is heard at this
try a nelli 6(:8(; tube!Vh~(l,8JJrCthe po
tentiometer ll-;)8.[\,leHsu!'(; the on 'V-:3
and\:'-,L See tube data in Section 26.0.

B.2 Poor contacts in OUTPUT VOLTAGE control
(R-8a and R-8h).

ILl Poor contacts in turret switches ._- this is most
evident onF and Granges.

11.11 When the turret contact springs
(mounted on condenser) are replaced
make certain that the metal washer
31 f1 dia., .020" thick, clearance hole for
No.6 machine screw is placed under
each spring to prevent it from sinking
into the polystyrene base when the
terminals are soldered.

11 ..51 To dean contact discs and rc-
.move bottom pan. Clean with solution
of half ether and half alcohol, and wipe
off' residue with clean cloth. Apply a
very thin layer of N. V.
Grease.

.I 1.2.1 Clean and lnbricate. See Section 24.0.

11.52 (,'aution: The condensers operate at
almost 290 volts above ground. The
srnun cup contacts at each end of
the condenser rotors should nol be
lubricated.

n.6 Check insulating hushings of C-5 for cracks Of

looseness, especially if operation is erratic in
G range only.

11.7 Check the fixed grounding contacts to make
certain that they short circuit adjacent coiL

ILll Check voltage regulator circuit. See Section
17.0.

11.9 If high zero reading of the OUTPUT VOLT·
AGE meter cannot be corrected by the ad~

jU8tment ZERO ADJ., look for an open c.ir~

cuit in R-IS or R~20 potcntimneter.

11.3 Test V-I and V-2.

11.4 Check vacuum-tube voltmeter circuit. See
Sections 5.3 to 5.10 inclusive.

11.5 Poor contact of rotor brush contacts in both
oscillator and amplifier tuning condensers, C-6
and C-I4.

12.0 INOPERA'IWE MODUlAliON MI:1ER

12.1 If PEHCENTAGE MODULATION meter

GENERAL RADIO

1UI ERRATiC OPERATION Of OUTPUT VOLT-
AGE METER

20



13.3 If the external modulation and the
int,e,fI18J modulation are but the 4.f)O-

internal modulation does not operate,
check the contacts on PEHCENTAGEMOD
CLATION switcL Measure also resistors

flnd and the po,tellt!!llr,eter
H~·lL These afe more accessible if the
end P<Hl is removed,

uutput is very low (:)7.5 ohms),
care should be t.aken to see that the high lead
IS short. l'his hurn may also appear as a
m"nWl'CV modulation if the whole instrument
15 vibrated at 60 or some other fre
qw,mcy, because of t.he transmission of the
mechrmlcal vibration to the main tuning con·,
den5er

t.ubes

open circuit in
C-26 or C-38,

that

l-lum may a-iso he caused
condensers
These should be checked,

Select rectifier and

If the of the is too the
receiver will be causing the tubes
to become and in what

be rnistaken for hum modulation of the
geoera!!or carrier.

in the circuit. See Section 17.0.

If the receiver cannot he grounded because of
connect the generator to

a ,02-microfarad f:.fmdenser.

1n radio make certain to
the in 'order to avoid

"i,,,,,,,L,ti,,,, currents in the ground lead. The
receiver wiH be when
corme{~ted to the through the shielded
lead, Isolate line-connected AC:-DC of
recei·vers"vith a srnaH series condenser.

16,5

16.4

16.3

16.6

densers

ren:wved.

In case of low from the
system, new tubes in the V-3 and V-4
sockets. l\leasure the tuhe voltages in accord
ance with the tube dat.a given under Paragraph
]3.0

The meter and. its circuit wefe designed to read
correctly using rnodulation frequencies up to
ahont 15 kc, The low end of the A range on the
generator goes down to about 16 kc or sli"hllv

and it is not to design and
manufacture a filter for the meter circuit which
would pass all of the i5 kc and cut off all of
the 16 h(~ncethe response on the .A-B
ranges is limited to J. 000

Jf the external modulation is normal but
neither '!\J'I!-cvc!IB nor lO()O-cycie internal will
operaltc, try a new V-3 (6C8G) tuhe. Test con-

-20, and -59, These
accessihle if the end pan is

13,5

13.4

14.2 IVleasure resistors HAl and
and also condensers C-33, C-37 and C-47.

14.0

14.1

14.3 Check the trimmers to see if
too fine. See Section 12. L

are set

1S,0 Of AND POWER

15.1 See that the PEHCENTAGE MODULA
TION potentiometer H-38 is clean aud is

reliable contact. Check al~,o the con
tacts on turret switch and try new tubes in the
V-3 aod V-4 positions and 6L6), :n~2 'fomeasure the d-c voltage, connect any 1.000

otlml,-p'er-v1llt meter from ground to terminal
No, I of the choke coil L-5 (upper right-hand

viewed from rear). Adjust the potenti
(Hneter Il-2H for a llJ.cter reading of 290 volts.

17.1 'The d-{' on the plate voltage
will rnaintain a value of 290 volts ±

over a rHnge of line voltage "tariations from
105 to 125 voits,

17 ,3 Failure of 11-28 to the d-c voltage could
be caused an open drcuit,inH-27, H-28 or
11-29, The will remain high if H-27
IS (Jpen) low if R-29 15 open, and either high

ON CARRIER

16.1 This condition be caused the receiver
under test an exeessive amount of hum
in its supply or pickup from external
fields the receiver itseli'. An unshielded
if used between the generator and the rc"eiver,

also cause 60-c.yde

16.0 HUM

21
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or low depending upon the setting of the blade
if R-28 is open.

J7A If tube V-B (OI)'J/VHI50) does not light with
the usual purple glow, test resistor 11-25 for
an open circuiLH this is not open, t.ry a Hew
V-8 tube.

17.5 If V-8 glows nonnally but the doc voltage
varies with changes in the line voltage, try a
new Type 6SF5 Tuhe (V-7).

17.6 If the new V-7 tube alfords no improvement,
try new Type 2A'J Tnbes. No selection is neces
sary for any of these power-supply tubes as
long as the new tubes are normal.

17.7 If not power at all is obtained from the plate
supply, try replacing the V-5 rectifier tube
(Type 5T4) or 5U4G

HI,O JUBE DATA AND TUBE REPLACEMENTS

4Ulj-cycl,e and IOOO-cycle moduJati{Hl frequency
in a(~cordance with Section 12, I.

111.5 When tnbe V·9 for the OuTPUT
VOLTAGE meter, measure the voltage at the
termh:urtion of the output cable with'a Type
1800 Vaeuum~Tu.he Voltn::leter. This tube
:musl: he selected both. for ealil)ration agree~

meni with the 1300 and for {~lectrical zero.
W.llen a tuhe hasheen selected which agrees
in calibration with the voltage as measured
on the 1800 Vacuum~Tuhe Vohmetcll."

at the termination unit on t.he end of the out

put :it should be allowed to operate for
several hours. The electrical ZERO AD~

R~20 should then he set and
the calihration again checked against the
HWO. If the calibration then remains nor~

:mal, there is not much likelihood that. the
tube characteristics will change aitex this
first several hours of aging.

19.2 Hemove the cover to the r-f co:mf'artment.

19.4 RmHove t.he heat shield hetween the Q5dl
lator tube and the oscillator coil turret.

To dean thoroughly or to readjust the selector switch
blades it may be desirable to remove the coil turrets,

19.1 Remove the instrument from the cabinet.

6L6 Tuhes after marK,mg
will nol he Hllerenange,,,.

Not.e t.he sett.ing of the RANGE SELECTOR
switch and the positions of the turrets. They
can then be taken out as soon as the three
screws at each hub have been removed.

19.3 Remove the
them 80

19.0 REMOVAL OFHI.l Most of the tubes in tbe Type 805-C can be
replaced without ~pee-ial selection or adjust
ment. These include tbe 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
tuhe V-lO, the modulation voltmeter tube
V-II, and the voltage regulat.or tube V-l2.

18.2 Replacement. of the oscillator tube V-l makes
no difference on the lower ranges but may
cause some slight change iu frequency at the
high-frequeucy end of t.he 50-megacycle band.
The 50-megacycle point. should he checked t.o
see if adjustment is necessary. Watch for
motor-boat osdHations in some of these tubes
at or near 50 megacycles

18,3 In order to readjust t.he upper part of the G
range, an adjustment nlUst be made in the air
trimmer condenser C-7a. With the coil openlt
ing, take a long SCfC\Y driver with a small tip
and an insulat.ed shaft. and insert it through
the hole in the panel which is nncovered by
removing the upper OTIe of the two snap but
t.ons t.o the riGh t 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 ot.her in order to readjost t.his calibra
tion. See Section 19.0.

18.4 If t.he modolation oscillator tube V-:1 is re
placed, it will he necessary only to check the

22

19.5 Replacernent of the turrets is accomplished in
the reverse order.

20,0 FREQUENCY CAUBRAliON OF CARRIER

20.1 1f an accurately known standard and means of
comparing frequendes arc available, the pro-
cedure is simple.

20.2 Hemove t.he upper snap button located to tbe
right of the main dial. The small screw head
accessible through the exposed hole is the air
trimmer adjustlnent for the range shf,wn on
the CAHHlEH HANGE dial.

20.3 Hemove the lower snap button klcated to the
right of the main dial. Yv"ithin this hole is the



the

22,lJ Set. the rue-cluJ.nicn] zero
the turned oif. "rurn. 't.he

pV0ier on and set th~;; c'fYntroi marked
ZEH() ll..DJ, after the instnnnent has
.been warnwd up and 'Nith the ,n.ANf;E
SI;:J"l;,;(';]'OF\ Dn D range and the

lY~,!A,'I'E SViltf'h off.

22022 V(/ith HJ.(jduhrtinn swire'l, lu:rned
tlH" HANG!:!: SELEC'l'(}H 5;:~t to

Hud TvlTTl,'fUY L1r;" BY iPrVitd, set
to the (HTTPlrrVtH/IAGI:i;

i:d1ouLil np until the
\'oltlHcter i.ndicah~;H 1

yolL

22,23 CAL ADL until the OFf·
PlITT \/()LTAGE rueter indi(cates 1

vol1o

Unit (,.oil,HeeLed. tn the nu.tpul

the of a 1800

"V~H'nnTn.·Tuhc Voitrnder
tlw tenninalsDIH,'ECT and,

Zero

22.21 \'ii/ith the

.;"witched i.nt,;)

METER

22.2

22.1

Of

t.he inductance will decrease the
at the low end of eaeh range with

little effect on the end. the
capaeila":ce of the trh:nmer condensers win fle-·
crease the of the end of each
range with litHe effect at the low emL

Similar for the are found
under the snap buttons. locat*,AJ
the cover of the CAH BlER
HANGE dial, These are eXI'D",,1
the three screws and the c.·Oyer. Thes-0 are
tunerl to a maximum output on each
range. The is not critical and
trimmer condensers are not on the

and C ranges,

The PE1WK\T,\GE MOD! LATJO\; mHer
indications may he checked "r""'" a catr-H;df.;;-

head of the screw which turns the dust core in
Of out of the coil, CAUTION:
appears between the condenser
and the the use of a screw
driver with the shank insulated

The
be fine and fiat since a thick may
break the head of the coil screws.

ray ora.ny rnel:lns of rW.~as""

modulation such as the (;H 9:)1-/\
i\lodulation l\loniV;[ 11 linear

2U

20.5

21.0

;'1rna)

thi6 ",IJn""wnL try u
the C/d"

of the; ZERO ADJ. iSection
Hhould IH'~n>

Wlith HANG:E SELECTOR
hla:nkhet\vl;·:e:n coils

the Hwdulation bwitch
1.304¥B ()sd'Halor should
:KXTEH,l\i.'AL IVTOD, te:rmnl:d$.

22,24

23,J

23,0

21.2 With the 1I05-C controls set to I Me the OSc.
PLATE switch should be OFF and
the PEHCE;\rfAGE MODULATION meter
should be set to zero means of its rnechan-
leal zero "Vith the OSC. PLATI':
switch on and the switch set
to the and should
be lueasured. 'rhese shcJu!d all be 'Correct
to within ± of the met.er and
an;;' errors should he corrected rc-
sistclr H·"104, v;rhich. is located under the snap
button above a.nd t.o the of the rWJjn dial.

'J'he other ranges shcmld be ;'HIm,'"

hut the zero of the Hlctcr
the rlH'l.de at 1 {\Ie.

H1srJ that the D.cc'uracy Dn the (} range is
(If' the rueter) Hrc Inade

UjuB~Hjg t.heindividual. resJ.sLor:swhich are
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a reading of 80% on the PERCENTAGE
MODULATION meter.

23.3 Change the frequency dial of the Type
I304·B from 1000 cycles down to 50 cycles,
and from there to 15,000 cycles, noting the
readings of the PERCENTAGE MODULA·
TION meter. This should stay within 1 divi·
sion of its setting at 1000 cycles.

23.4 If the meter is not linear over this range, it

would be advisable to try new V-ll (6H6),
V.,t (6L6), or V-:l (6CHG) Tubes. The con
denser C-68 should also he measured, and it
may be advisable to change this to adifferent
value, somewhere between 110 and 145 MMf.

24.0 CONTINUITY CHECK

24,.1 'I'he oscillator turret can he tested for COIl

tinuitywith an ohmmeter as follows. (Ter
minal numbering shown in Figure 4, page 4.)

TERMINALS

Coil 1 and ,1 2 and 4 3 and 2 5 and gnd. strap
._----"- --~--"._- .-

A 750 K ohms±lO% 200ohms±10% Open 25 K ohms±lO% .

B oohms 60ohms±lO% i Open 50 K ohms±lO%
C oohms 10ohms±20% I Open 20 K ohms±lO%

I
D oohms 2ohms±101/o

I
Open 25 K ohms±10%

E oohms o ohms Open 40 ohms±lO%
F 2500ohms±10% oohms I Open 40 obms±10%

I
G 5000ohms±10% oohms

I
Open Terminals 5 and 6

(' oohms.'

24.2 The amplifier turret may be cheeked for
continuity for the following, (Use Weston

TERMINALS

Ohmmeter; 1'erminal numbering shown In

Figure 4.)

Coil 1 and.1 2 and 4 2 and.1 6 and gnd. sirap I 6 and 4

A 20ohms±10% 250 ohms± 10% Open 10 K ohms± 10% Open
B 10ohms±10% 500ohms±lO(/,o Open 20 K ohms±lO% Open
C o ohms 7.50hms±10% Open Open Open
D o ohms 2ohms±10% Open Open o ohms
E o ohms o ohms Open Open 50 K ohms±IO%
F o ohms Oohms Open Open Open
G oohms O.ohms Open I Open Qpen

25.0 LUBRICATION

25.1 Tbe CAHHIEH FHEQUENCY INCHE
M ENT dial rotates on a steel shaft and bush
ing. I!,em()val of this dial by loosening the two
setscrews will expose an oil hole in the end of
the shaft. A few drops of machine oil per year
will provide adequate luhricatiofl.

24

25.2 All gears associated with the coil changing
mechanism, the dial drive and the contact
surfaces of the OUTPUT VOLTAGE control,
and all potentiometers and rheostats should
be lubricated with Liqui-Moly N. V. Grease
(obtainable from the Lockrey Company.
College Point, N. Y.).
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26.0 VACUUM TUBE DATA

Table of tube socket voltages measured from socket

pin to ground using a 20,000 ohm per volt meter
(Weston 772 Analyzer). D.C. voltages except as noted
might vary ±20%.

TUBE PIN "FREQ VOLTS TUBE PIN *FREQ VOLTS TUBE PIN "FREQ VOLTS TUBE PIN VOLTS
(TYPE) NO. RANGE TO GNO (TYPE) NO. RANGE TO GNO (TYPE) NO. RANGE TO GND (TYPE) NO. TO GND

VI I 0 VI E 9.2 V2 B 12.2 V6 4 295
(6L6) 2 6.3AC (eont.) F 7.05 (cont.) C 19.8 (cont.) 1-4 2.25AC

R-F OSC 3 A 293 G 0 D 35.5 V7 1 0
B 291 V2 I 0 E 32.5 (6SF5) 2 152
C 290 (6L6) 2 6.3AC F 22.5 REG 3 146
D 292 R-F AMP 3 A 268 G 23.8 5 265
E 290 B 251 V3 1 0 V8 2 0
F 288 C 248 (6C8) 2 6.5AC (OD3) 5 152
G 282 D 218 AUDIO OSC 3 160 REG

4 A 57 E 222 I 4 3.6 V9 I 0
B 46 F 243 5 0 (6AL5) 3 0
C 69.5 G 240 6 155 CARRIER 4 6.5AC
D 14.2 4 A 42 7 0 VTVM
E 19.5 B 71.5 8 3.7 Vl0 2 15.2AC
F 40 C 155 V4 1 0 (AMP 3-4) 7 6.5AC
G 67 D 220 (6L6) 2 6.5AC REG

5 A -9.2 E 183 MOD 3 280 Vll 1 0
B 0 F 183 4 215 (6H6) 2 15.2AC
C 0 G 180 5 0 MOD 3 -0.32
D 0 5 A -0.38 7 0 VTVM 4 0
E 0 B -4.8 8 11.5 5 -0.32
F -4.5 C 0 V5 2 455 7 22.5AC
G -16.5 D 0 (5U4G 4 555AC VI2 1 295

7 0 E 0 0' 5T4) 6 555AC (2A3) 2 440
8 A 0.98 F 0 RECT 8 455 REG 3 265

B 3.0 G 0 2-8 5.05AC 4 295
C 4.35 7 0 V6 1 295 1-4 2.25AC
D 4.1 8 A 5.85 (2A3) 2 440

REG 3 265

NOTE5

All voltages measured from pin to ground (except where otherwise
indicated) with 20,000 ohm/volt meter. Frequency set at 1 Me ex
cept where frequency range position is specified. D-c voltages

may vary by ±20%.

*Where frequency range is indicated, the middle of the range is

used:
A - 30 ke C - 300 ke E - 3 Me G - 30 Me
B - 100 ke D - I Me F - 10 Me
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