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OPERATING INSTRUCTIONS
FOR

TYPE 736-A
WAVE ANALYZER

CAUTION

IT IS VERY IMPORTAN. THAT NON& OF THe
INTERNAL ADJUSTMENTS BL LISTURBED wITHOUT
A CAKLFUL READING OF THESE NOTRS, PART VI
IN PAKTICULAR,

PART I

‘his wave anslyzer is iIntended for quenciss between &0 cycles and 16,500 cy-
«he mmhsurement of individual periodic cor- cles. It 1s, essentieily, a sensitive
oonmnts of & comulex voltage wave, much vacuum-tube voltmeter with & 4-cycle band
comporents having amplitudes between 30 width,
microvolts wund 300 volts &nd having fre-

PART II
2.1 The Typa 736-A Wuve Anulyzer 18 13 wpplied between the two grids this bel-
of the heterodyne type. The Incoming sig- ance 1s 4wstroyed snd the carrier re-
nal i{s mize¢ ir 2 halanced detector with a appears.
carrier signal whose fraquency 1s con- If an eiternating voltage is applied

trolled by the Iarge disl on tha front from grid to grid, a half-weve pulse of
panel. when the carrier 1s so adjusted high fraguency sppoars, from plate to
that  the sum of its frequency s#nd that of nlate of the detector, for evary half cy-
one of tha components of the signal squeals cle of the signel, resulting in & mocdula-
0,00 cycles the resultsnt asignsl 1s ted wave having & scHllop-shaped envelope.
passed through a highly selactive three-
section quartz-crystml filter and its 2.4 As iIndicated 1iIn Figure 2, this
axnlitude measured on a meter, 12 equivalent to saying that the output of
the detector consists of upper and lower
2.2 In order to obteain the bazlanced sidetands, the carrier being removed, Let
input voltasge from the unbalanced input P te the carrier oscillatoer frequency.
terminals a degenerative phase-inverter This is set Q cycles lower then the 5$0,000-
wtage 1= provided. cycle crystul fillter frequency, q being
the frequency of the audio-frequency com-
2.3 The detector 1s so designed that ponent considered. The upper and lower
the offective mutual conductance of the sidebands will have frequencies of P + ¢
tube varies linearly with the grid voltage. and P - Q, respectively. The frequency
It w11l ke noticed from Figure 2 thet the P+ Qwill be equal to 50,000 cycles so
carrier signal is applied simultaneously that this will be passed through the fil-
to the two grics in the same phase. This ter and amplifier, all others will be re-
means thet (exceot for lack of baleance be- Jected., The net result is that the volt-
tween the tubes and tetween wiring capacl- age output of the amplifier is proportion-
ties, koth of which mmy be corrected for al to the amplitude of Q. The frequency
by ths C and R balance ad)ustments) the control of the carrier oscillator 1s grad-
cerrier signal is completely balanced out uated in values of Q so that the amplifier
of the amplififer. If a fixed d-c¢ voltage output 1s proportional to the amplitude of
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FIGURE 2, Functional schematic diagram of the Wwve Analymer showing
the principles of operation
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the frequency to which the main dfal is
set.

2.5 The Instrument 1s calibrated by
tuning to an internally provided power-

frequency signal of known amplitude and ad-
Justing the gain of the amplifier until a
stendard output 1s produced. Once this
has been done the Instrument 1s direct
reeding in voltage over its entire rangs.

PART III
DESCRIPTION OF PARTS
(For the location of the various parts, see Figure 3.)

INPUT CIRCUIT,
PHASE INVERTER,
DETEZCTOR, CALIBRATOR

3.1 The input cir-
cuit consists of a
100,000-ohm poten-
tiometer,which can
be switched In or out of the circult at
will, and a l-megohm L-type pad for chang-
ing the voltage range of the instrument,
The frequency characteristic of the l-meg-
ohm multiplier 1s compensated by the con-

densers Cgq and Cgs. The potentiometer
resistance 1Is so chosen that the net
ifoput resistance 1is 100,000 ohms + 10%,

regardless of the setting., This poten-
tiometer is provided to facilitate com-
parative measurements as outlined in Sec-
tion 4,63.

3.2 The phase Inverter tube, the de-
tector tube snd the oscillator tubes are
lighted on d-c obtained from a rectilier
and filter; a feature which mekes the low
hum 1level possible, It will be noticed
that the coupling circult between the
phase Inverter and detector Includes 2 bal-
#ncing potentiometer, Rj7. This should

not be disturbed except as mentioned in
paragraph 6,13.
3.3 The detector circult output is

carefully tuned by the condenser Cj17. 1t
is particularly importent that this set-
ting should not be disturbed.

3.4 The calibrator consists of the
meter M-1 which should be set st 4 volts,
and a laboratory-set voltage divider Rzs,
R3g, Rz7. There should never be any rea-
son for changing the setting of Rzg. It
is entirely independent of tube character-
istics,

CARRIER OSCILLATOR 3.5 The carrier os-
cillator coil is in-
side the aluminum shield on the oscillator
shelf, It 1s wound on a slotted isolan-
tite form and is adjusted for inductance
by means of iron discs or brass discs, if
necessary. The tuning condenser 1s made
up of four units: the main frequency con-
trol, the FINE TUNING control, the FREQ,
dial for adjusting the zero, and an air
condenssr mounted on the oscillator shelf.
If 1in time the frequency zero setting

-2~

drifts out of the FREQ. dlal rangy,the
condenser on the oscillator shelf may be
read)usted as Indicated in parwgraph 6.6.
AMPLIFIER SHELF 3.611 The crystal fil-
ter consists of thrue
crystals. Measurements have shown that a
single crystil is @nproximately equivalent
to the electrical circuit shown in Figure
5. The coupled pair of crystale, Q2, <3
hac e doubly peaked resonence curve. The
heights of the two penks are adjusted iy
the damping resistors Rgq, g5, Rap, Rgm
and Rqg, 1In such & manner &s to cruse a
dip of about 6% between the peaks.

3.612 The cryst2l Q) is adjusted in
frequency to have its peek midway between
the maxima of the other two. The induc-
tance Lz resonates the right-hand shunt
condenser essentially eliminating it and
placing the condenser Cgy effectively in
series with the equivilent resonant cir-
cuit shown in Figure 5, This makes it nos-
sible to shift the frequency of Q) without
chunging its damping. The comtination Ryg,
C3s provides proper demping =nd a slight
impedance transfer action, Actually, the
crystal is ground 5 cycles telow the fre-
quency of the other two crystals to pro-
vide proper range for adjustment. The fre-
quencies of the three &s ground are nomin-
ally 50045, 50050 end 50080 cycles. The
detector {impedance at C)7 has en appre-
ciable influence on the damping of Q)
which accounts for the note in paragraph
3.3.

3.¢2 The crystal adjustments Cz4,
R4s and R4y are purposely mude inaccessi-
ble. The 1interaction tetween these con-
trols 1s vary considerable, and the kreat-
est of care and considerable expérience
are required to adjust them for a proper
resonance curve, Should &n atvempt Ue
made to improve the reson&ance curve by re-
adJusting these three,it may become neces-
sary to send the instrument back to the
factory,

3.63 The amplifier has four stages
of gain, The first stage serves to sep—
arate the crystals and to provide a cer-
tain amount of gain before the loss of the



GENERAL RADIO COMPANY GENERAL RADIO COMPANY

L R c
° )
Co % : /AR
13 /
:’ / \ LY
— X \

. . -O l; 2 1 \)
FIGRE &, Equivelent clrcult alagres of v / M\““
three-electrode quarts cryrtal as d :
the filter in Tyﬂ' GO-A Mave N4

g A~ / A\

/ CYCLER OFF q_mcca\

NI 740 S S S S I S N

IGURE ¢, Below Band pas chiaracter— FIOUNE =, Filter Lracterisatd shoming
istic of the quartz ¢rystal ¢ ar used t attemmtior to unmarranted frequercles
Type 73ti-A Wavs Liyzer compery wit outriae the pass d. The curve for Type v
thet of the flilter in the older Typs BI4-; N-A 1% also shov
8 3 r 2 0 2 . 6 8 ]

CYCLES OFF RESONANCE

-

100
t

-Y_E— Line Fuyses

X Plate Fuse

POWER SUPPLY
SHELF

80

i AMPLIFIER
- : ¥ SHELF

RESPONSE—~VOLTS

OSCILLATOR
SHELF

i
Condenser
Adjusting Screws

FIGURL B, FPr " o rtz crysthls used the filter



GENERAL RADIO COMPANY

:U:U:lU:U
W

:U:J?)ZJT
(Y35 - B0 WA S

R-10
R-11
R-12
R-13
R-14
R-15
R-16
R-17
R-1%8
R-19
R-20
R-21
R-22
R-22
R-24
R-25

[ Te

g |7 1~l

T~ g—Wp1 22 &
. 3 [ S —
i £3 !

wrmes | 53
M
RESISTORS

= 100 Ki? R-26 =

200 KU+ 1% R-27 =
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R-50 = 4 R-72 = ¥
Eot e Th. e o e CONDENSERS C-50 = 0.003 pf c-58 = 0.1 pf
250 K& R-52 = 447,66 8 R-7a = 20 ¥32 c-1 =0.01 ut c-25 = 0.02 uf e LG . CoRe B
20 K& R-53 = 1394 R R-75 = 3 NS C-2 =2 ut C-26 = 0.02 uf : &= o'i “£ c"fc = A
250 K82 R-54 * 4576.6 8 R-76 = 20 K83 C-3 =1pf C-27 = 0.440 wnt e =% 0:91 ¥ Tab
1 u52 R-55 = 13440 & R-77 = 500 52 C-4 = 0.5 uf C-28 = 0-325 puf c-54 r 0.1 pf 62 = 100 ppf
1 M52 R-Hu = &U76C 82 R-78 = 50082 C-5 = 0.8 pf c-29 = c-55 3 0.1 pf (E-S - 2000 yf
188 R-57 = & K$ R-76 = 50 K82 C-6 = 0.01 uf C-30 = 0‘5,‘; =01 - 738‘32?
15C K§2 R-5 = 750 K82 B0 = 250 K8 ¢=7 = 0,01 uf C-31 = 0-15 puf =57 & %1 pf =) SESU L
25 82 r-59 = 850 K5 R-81 = 20 KK c-8 =0.1uf c-32 = TUBES
20 2 R-40 = 200 K$2 K-H2 = 50 K& c-9 = 0.1 pt c-33 =
5 K3 R-£1 } To be sclectea K-53 = 10 K& €-10 = 0.5 puf C-34 = 0-140 ppuf V-1 = RCA Type 6C6 V-9 = RCA Type &C5
200 §2 R-62 =§{ in leborstory -84 = 50C a3 C-11 = C.01 yf C-35 = 50 ppt V-2 = RCA Tyve 6C6 V-10 = RCA Type BX5Q
300 52 R-62 = 500 §2 R-85 = 200 82 C-12 = 0.0l uf c-36 = 0.1 pf V-3 = RCA Type 68  V-11 = RCA Type SK&C
1 K& R-64 = 500 £ K6 = 1 K82 C-13 = 10 puf c-37 = 9.1 yf V-4 = RCA Type 6K6G V-12 = RCA Type BF5C
20 K& R-65 = 20 K& R-87 = 2 MNS2 C-14 = 10 upf c-33 = (.1 uf V-5 = RCA Type &J7 V-13 =) wertinghouse
75 K& R-66 = 1 M&2 R-08 = 100 k&R C-15 = Cc-39 = 100 uuf V-& = RCA Type &J7 V-14 = ¢ Type T-4-1/2
50 K& R-€7 = 200 K& K-8% = 500 KR i c-16 = C-40 = 0.1 pf V-7 = RCA Type 6J7  V-15 =) Neon Lamp
250 KR R-65 = 1 M&2 R-80 = 1 M&2 Cc-17 = ¢-100 uuf c-41 = 0.1 uf V-8 = RCA Type ©6B&
1 KR R-62 = 1 K82 R~91 = 5 K& c-18 = To be selected C-42 = 0.1 uf
To be selectad R-7C = 20 K& R-0L = 250 K8 in laboratory C-43 = 100 uuf SES
in lsboratory R-71 = 1 M& RUN = 7.5 X% ! C-19 = 0.1 nf C-44 = 100 puf R St For 115-volt
20 K3 A c-20 = 0.1 uf C-45 = 0.1 yuf F-2 = 3 amp.
2 K2 LlbLe. ORS c-21 = 0.1 uf C-46 = G.1 pf bk Soliamp,) TReok I
1G Ka2 L-1 = 636-310 L-4 & 3456-005)- v c-22 = 0.5 uf C-47 = 0.1 uf F-1 = 1.5 amp.
20 K2, L2 e 736-321 L5 = 345-:);7}7“““” C-23 = 0.25 ut C-48 = 100 wpf F-2 = 1.5 amp. Fﬁfmﬁ?liﬁ“
250 K2 L-3 = 500 m1i.h. 118B c-24 = 0.25 pt C-49 = C.C1 pf F-3 = 0.1 amp.
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of morn than full scale with the SCALE
SWITCH on 100, In case lowm-freguency sig-
nels of low emplitude are to te measured,
this should bte dorie more #ccurately as sx-—
perience shows it to be necesssry. when
measuring harmonics of a low-frequency sig-

nel, {interference from the fundamental
will usu2lly Ue more serious then thet
from the carrier, so that this 1s a spe-
ciel cnze,

4.44 Set the SCALE SWITCH to 30Q,
tha USL-CAL switch to CALIBRATE and tune

to the powsr freaguency mith thes main dial.
With the USE-CAL switch on USE, adjJust the
metear to zero dsflection by the macnanicel
adjustment. Set the musll meter to 4 volts
thus stendardieing the calitrating voltage.
With USE-CAL wswitch mt CAL and 8CALE
SWITCH et 300, adlust the GAIN control un-
til the metar gives » deflection of 300.
{Seg paragruph €.2 for sxtending the rangs
of this control, if necessary.) Throw the
USE-CAL switch to USE and the instrument
153 raedy for msking measureménte,

4.45 Tris procedure must be reimated
periodicelly during the messuramente Ue-~
chwgn  the rero frequency adjustment =nd
songitivity will Uoth Jdrirft someshat »s
the instrumént hemts up, Som# short cuts
will te found possible with experlence but
nll steps ars includsd here evsn though it
tekee longer to dascribe the opaerdation
than to perform Iit.

4,46 A voltape-stsbiilzed plate fup-
ply 1s used, btut no voltage regulstion is
provided for the cathode heaters of the
viicuus tubes. The rasulting varietion in
gein with 1ine voltapge 1s seldom serious,
snd i{s compenseted i{n part by other cir-

age fluctuates widely, it may be necessery
to check the gain frequently.

CHOICE OF RAKRGE 4,51 The input cir-
cuits should be so cho-
sen that no component of the input sigmal
gives more than u full-scule Aeflaction
when the SCALE SWITCH 1s st st 3%, More
precisgely, the pesk voltage should not ex-
ceed 1,41 ¥ the velue given on the INPUT
MULTIPLIER, (If the INPUT PUTENTIOMETLR
i1s used, the output of the potent iometer
ghould not exceed this velue, )

4.5 No demmge will be done to the
instrument &y feilure to follon +these
rules, but the results may be in wrror.
This is teciuse the phmse Invertér tuke or
the detector tubes may be nveriouded, piv-
ing rise to products of tha form P « 3y or

P + 3% w»here P 15 the carrisr oscilistor
fregqueancy a6 Q18 the #ignal Treguency.
Such  proGucts would give rise to second

md shire harmonic reacdings with @ pure
dinusoidal slenul applisad,

4.3 Produets
pressed &y st least
the fundesentsl (0, U
8.13. )

of thig type are sup-
75 db with respect to
k). (See peragraph

4,54 Tha INPUT MULTIPLIER setting
and the settine of the INPUT POTLNTIOMETER
should Ue left unchenged when measuring
the various components of the input sig-
nal., The GCALE SwITCH, howsver, mhy be
changed at =111,

INTERPRETATION OF
NETER SCALL

4,£1 Witk DIRZCT IN-
PUT wsnd with the IN-
PUT MULTIPLIER set mt

1, the 8SCALE SWITCH gives the full-scale

cuit characteristics. When the 1line volt- reading of the meter. For other vslues of
1.5
=S ==
>_I.4
a0}
: o) mems e i T
oL
4]
DI.2-—ff- < — - - =
-3
Bl N =———— ————— -
\ J
\
1.0
(o} 10 20 30 40 50 60
CYCLES
FIGURE 10, Frequency characteristic of the Wave Analyzer
-
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coupled palr of crystals is ancountered.
The first and second stafes wre separated
ty the SCALL SWITCH which selects the re-
gnin for the given intut signal,
Ryl #né Reg in the grig cireuit of V-7 are
provided for raadjusting the sensitivity
of the whole instrument should the GAIN
control ever become insufficient. The
tube used for the rourth stige of amplifi-
cetion 1is #1s0 used ag @ dlode rectifier
voltmeter tube which operates the degen-
erative d-c emplifier v-9.

3,64 A meter zero acdl
yided by the mechanical
meter. A rheostat, Re1,
extend the Tange of this

uctment is pro-
setscrew on the
1s provided to
adjustment, it

moving the £1at metel cap gtove the left-

hand side of the mein frequency dial.

POWER SUPPLY 3.7 The power supply con-
sists of @ regulated high-
voltege rectifier for plate supply and &

unit for supplyimng the heat-
2, v-3 #nd y-4. The fllter
enclosed in a high per-
(painted blue), which
w+nd prevents magnetic
pickup in the INPUT POTLNT IOMETER and the
wire wound resistors of the INPUT MULTI-
PLIER, The plate voltage supply 18 con-
trolled ty the potent jometer RoQ» which is
available for screw-driver adjustment on
the bakelite shelf with the neon tubes.

low-voltage
ers of V-1, v-
colls of these are
meability metal can
gcts ds & shield

necessary. I1ts ghaft 1s sveilable by re-
PART IV
OPLRATION
TO PLACE IN 4.1 Remove the mstal screen sary. s do this, set the FINE TUNING
OPERAT 10N on tha back of the instru- dis#l at the lire, the mzin frequency scale
ment and nlace the tubes in &t ¢ wnd the UBE-CAL switch at UsSk. Set
their sockets S indicete¢ in Figure 9. It the SCALE SWITCH togive a readable deflec-
] :ﬂ;&iculﬁrlx_ important that_tubes y-2 tilon. pune the FREQ. adjustment knob
and V=3 should Ye plac d in thelr roper which 1% under the cover af the vottom of
sockets and should not ve 1nterchanged, the instrument for a meximum deflection,
Each tube

See 6.13 for replacement note.
its carten) iE
provided fo

snd these

merked. Four metel
r the amplifier
should be firm-
1 shields

Place the
ans over the tubes of the
1, V-2 and v-3.

(or
clsmp ceps are
tube gric¢ leads,
1y ¢lemped in p
of tubes V-5, V-6,
ordinary shield ¢
detactor shelf V-

4.2 Nominal line voltages of 115
vyolts can be used. As the instruments are
shipped from the factory the power trans=
formers are Aar nged for gither 115-volt

A=V oparetion M8 ordered. The
1ine voltege shoulc be tetween 105 volts
snd 125 voits(or 10 volts =and 250 volts)
and the frequency must be batween 42 cy-

cles #nd 60 cycles.

4.2 Aftor the back has been replaced
the instrument ghould ve turred on &nd
should preferably be permitted to wATT up

for 4 few minut®s.
CALIFRATION WETHOD 4.41 Set the meter
gero with the power
main frequancy disl turned
nel which may pe present.
Se¢ 4ls0 pﬂrazraph 3,64, 1t 1s 2 good
plan to set Rey so that the mechanical me-
ter ad justeant is in the noutral position.
Tais 1s don# at the fsctory. It 1s not
esgential, tut {e & cornvenience.

on but with the
wany from sny 3iF

4,48 To_set the freguenc dials to
read correctly, adjust=ents w111 be neces-

World Radio Histo
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readjusting the SCALE SWITCH @and perhuaps
the DET. ADJUST knobs to keep the meter on
scale. (The voltmeter circuit is 8o ar-
rengsd that the weter cannot be overloaded

by “ny signel).

4.43 Adjust the DRT.
that the meter does not glv

ADJUST knobs 80
e an indicatlan

.

Location of tubes

V-4

FIGURE 9.
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tre INPUT MULTIPLIER the vslues should be
multipliad 5y the appropriate factor. when
using the DIRECT INPUT, the nominal Iinput
impedsnce 1& 1 megohm, md #11 scales are
diract reading in voltege.

4,62 The ULECIBEL fijgure gives the
voltage 1In decibals with ressect to one
microyolt. The three decilwl resdings {(of
tha INPUT MULTIPLISR, of the SCALE SWITCH
sn¢ of the mater) should be added.

4,683 The INPUT FOTRNTIOMSTER s pro-
vided so thit percentage menrurdmants may
4 sade with direct reqding scales. To do

this, set the BCALE SwITCH st 100 und iune
in the funcamentel(or oitdr rafersnce sig-
nal)., Adjust the INPUT MULTIPLIER ant IN-
PUT POTENTIOMETER to glve a full-scale
metar resding. Tne multiplier should we
left. at the highest possitie setting., The
meter and SCALE SWITCH comtination are now
direct remding in percentajpe.
FREQUENCY CHARACTERISTICS 4.7 Figure 10
shows the {re-

quency chmracteristic of the oxnmlyzer,
ahwen  desired, corrnction =ay bté made on

the data by soplying the factor indlicated
on the curve for the fraquency conalfered.

PART V
SUGGLSTIONS AS TO USE

NEASUREMENT OF 8.1 A= indiceted In
DIGTONTION parsgraph 4,63, distor-

tion percentages mmy be
reat <irectly {2 the INPUT POTERTIOMETER
1s used.

USE A3 VOLTMETER 5,81 Pertmps it is de-

sirakle <o Tall Asien-
tigon to the fatt <thnt the snslyzer can be
uged to measurs ths magnitule of voltspes
ue mell &8 thwir melative values, Thil
may prové convenisat in soas ceses. The
full-scele range 18 IO =mierovolts to 30
voliam, and the lmpédirice is one mesohm {(in

ghuns with she Linting Post capecityl.

o.20 Dirsct currwnt which may bte rre-
mans along with the signal tas no in-
fluatice on the sanalyzer s¢ that no precsu-
tions need be taken und the snalyzer may
te connected frox grin or plate ‘o ground
in en ampliiffer circuit without causing
arror sxcept insofsr 24 a one-megohm resis-
tor may upset tha circuit to ba mersured.

CARAIER ENVELOPE
ANALYRIS

5.3 The wava analymer,
in conjunction with a
line2r rectifier, c&n
tho distortion in the
radio-frejusncy

be usad o meusurn
envalope of a modulsted

wave. [Thosn Intarssted are referrad to
the General Radic Exparimentsr for ¥ebru-
sry, 1933, VYolume X, Mo, ¥, which dJe-

scribes this type of megsurement with an
Type 26-A Wave Analyrer (now otsoiets),
Type 736-A 18 used in the ssme way.

FILTRR MEASUREMENTS 5.4 On many types
of electriowaw fil-
ters, accurate measuréments are impossi-
tle unless a sharply-tuned voltmeter 1is
uged. This subjact s discussed in the
fjeneral Redio Experimenter for March,1935,
Volume IX, No., 10.

e

BRILGE DETECTOR 5.%  Alchouwgh rather

alntorsie for' the Pur-
jose, en mnalyzer, 1T availeble,sarves us
&n ldeal bridge detoctor #ince it 1% un-
nflusnced by tarmornics,

NOISE MEASUREMERTS L.81 Ueed In con-

duacsion with o mi-
crophone oy vitirsticn plckuip, Gr, ofill
Petter, with & Type 706-4 Boisn  Metar e
analysar Cox e used to snalyne noise. In
cAase It munt be tealiged that tis
bang wigth Is § oycles wide %3 that fluc-
tusiion in vidration sredquency covmiine o
mreed of porw  than INl® o13) maks suou-
rate meodings gifsisnlt or impossilie To
obtain., In mroctics, paroling enginss un-
Ger dstorstory conditions oan be made io
nols copstnnt withiz & spresd or IX lor
t O. 5% etiith megns trat Sessusenent of 2om-
ponants ugito about 400 cyclog 13 possitile.

0.68 The amelyser <Srans adsut 68
watts from t he power 1line. tutisfectory
oparstion ir an sirpisme or in oither field
con2itiones cam Yo obtanined by tha use of &

mOotor generaior,

5.63 I & phonograph mecor® of the
neiss is aveilable niy ssrvaes as & yory
Foold method of mearursesrnt sincn it makes
Mceurate reproduct ion und repsated study
porgible under isborsiory tonditions.

5.64 Tubes V-1, V-I and ¥-3 at wsome
time may 9 Subject e microphonice unfer
oxtrome Tiell vonditions 0f nolse mwasire-
ment.. In Such catwe, Type 13G3 Tubes may
be sutstiiuted for itw 6U¢ tubes which mre
electrically fidenticdl <o them, This
chould normslly require resdiustssn: of
potentiometer Kir, ms indicated in para-
graph 6,13, tut for noise applications
this {5 not ordinarily necessary.
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GENERAL RADIO COMPANY

PART ¥1
SEFVICING

TUBES £,11 Tudas V-8, V-8, V-7, ¥-19

anéd V-11 may be replaced st will,
providing they meset routine inspection re-
suirements.

0.12 Tube ¥-1 which 12 & Type 8%
used a® s phawo Iinverter may influence the
gatting of H)l7 to « minor extent, |(See
marogriph ¢.13).

6.13 If tutes ¥-2 and V-Z (Type 6C6)
are raplsced, the new ones must te bal-
rnced  with reference to thirs order co-
sfficients. In order to co this s signal
of very purs waveform should te apnlied to
the nput. In f1ltering the output of an
wudio oscillator to obtain a4 suitutle test
signsl, an mir-core rilter shoul:l bte used.
Iron cores may Introduce too much distor-
t.iom. The signal mhould hepwe & gufficient
ampiitude tc giva m Iull-senle gdeflection
on the meter witl the BCAIE SWITCH set at
20, snd with the amalyssr tumed to the
fundemenital. The Wnalyser should then be
turied io the mecond hapmocic st N9 ad-
Justed fer & minimum deflection, It should
te less than 0.02% or «he previous cre,
Tha adiusting sirem of R17 will tw found
ty removing the small metnl cap telom the
INPUYT POYENTIOMETER on the panel.

.14 Some difficulty hms licen exper-
fenced with GKE-2 tutes (V-4) used &s os-
¢illntors. At times sudden Jumpe in fre-
quency are obsdrveble, causing 4n errstic
¢eflection of the mater even though the
applied wsigrel 1¢ constznt (n amplitude
#an¢ frequency. Occesionslly s tube must
te raplaced for this reason, V-4 1& other-
wise interchangesble with V-11 #o that
v-11 may be used {f V-4 tecomes trouble-
pome. |Parhaps 3% of tho tubes trisd at
the General Redio Company are defective ia
this respect;.

6.15 Occasionslly trouble deveiops
ifn the rectifiar portion of V-4 (a 6BH).
This {8 probably due to leakage paths with-
in tha tuba, A sstisfectory tube a1ll fit
the meter scals cmlibration as drawn,z de-
fective one may not., If = signal crusing
more thun fuli-scele deflection of the me-
ter 1s removad, the pointer shoulid return
quite rapidly to zero. In the case of
seriously defectiva tube $ to 10 secondat
mey be resuirad for the pointer to return
sensibly to zsro. In replecing this tube
both of these features should be con-
sldered.

€.1¢ If V-9 muet be replaced for any
reason, the metsr scale should be checked,

tut non-linearity of the scele with abh-
plied voltage can usually be traced to the

FRY tude, V&,

6.17 Repleécement of V-1Z may require
@ readjustment of Rgg, the potentfometar
on the bakelite panel with the neon lamps
to give m veltage of 170 v az measured
from terminal No.l of tnis block to ground
with a high resistance voltmeater.

6.15 The neon tubes V-13, V-14 snd
¥-10 should be of a type Intended for wplt-
sge regulation, since the gey pressure is
rather critical. westinghouse Type T-4-1/2
srs recomnended.

HEATER RLCTIFIER 6.2 The heater rascti-

fier 1s of 4 copper-
sulphide-mesnesium type. If Left idle for
an extended period (several monthsg) it may

btecome Inojerative and csuse 2 lime fuse
to turn out when the power s Iirest turned
on., In this cese the fuses snould te

stort-¢ircuitead for s seconi or so mid the
rectifier will re-establishan active rec-
t1fying film. 1The fuses may bLe safely re-
rlaced when this has been healed.

SENSITIVITY 5.2 If 1t betomes {mnossi-

ble to adjust the semsi-
tivity a¥ outlined Ir peragraph 4,44, ma-
sistors Ry] wnd Ry may be changed or one
of thmm removed. These will be found on
the socket of V-7 insice the shield of the
emplifier shelf. It {s not expected that
guch » chenge will become necesssry.

VOLTMETEZR LERO ADJUSTMENT t.4 In cese

it becomes im-
possitle to bring the mater to zero by the
mechenicel knob on the meter, Rxy; may be
reacjusted. (This will be found under the
small gwtel cep ot the right of the INPUT
MULTIFLIE® switch. )

SLIECTIVIIY CURVEL 6.5 If the crystal

response curve de—
parts by an objJectionable amount from the
data glven in Figure 7, it 1s recommended
that the user communicate with tha Service
Department, General Radio Company, for in-
structions, As 1indicated {n paragraph

3,82, serifous trouble may result from
attempts to modify the curve.

FREQUENCY ADJUSTMENT 6.6 In ca&se by

any chance the
zero frequency adjustment drifts teyond
the range of the FREY. knob, this muy be
brought back by adjusting T-23 which will
be found on the oscillator shelf.

10
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