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1. SPECIFICATIONS
BALLANTINE MODEL 300H-U7 SENSITIVE ELECTRONIC VOILTMETER

Voltage Ronge
00 oW 1o 330V io & tanges
A0 &Y o 300 &V in SENS X1 posidion of function swicch,
with range sclecior swicly in 003 posicion
Decibel Range
fOdhr |50dh Ref [V

Freguency Ruange

10 ¢pa o 1 Mg, 300 &V o 30V
100 cps to [0 ke, 30 (W o 300 oV

Accuracy
1I0cpsto700k: 2085
700kctolMc  -+3.09
ot all points on scale

5ENS X1D
Sesitivity — 30 oV minimum indicarion
Vrequency tange — 100 cps to LM ke
Accuracy - - 3.0% of indicacion
{ Mewsurenents Do 10 ¢ps e | My way pe
made with reduced sensitiviey aad scCurucy. )

Input Impadonce
A5 Y range 2 MO shunred by 25 pF
All oher ranges 2 ME! shunted by 15 p!

Stability
Lxpecrad calibravion stahbilivy 5000 hrs. operation
Reconunended calibrarion periad 24100 eperating hrs

Eflect of lube change negligible
Change ia indication with line woltage variarion of 103 ¥

w 125 V.
20eps — 300 ke L LD IS5 max
[Geps— 700 ke . 2005055 max
fhepr— [ Mo . ... =0.7%% max
Scerlme

Lograrichinic voloage scule Irom 5w 33
Tinear decibel meale from —10 to 410

Amplifisr Characteristics

Muziin voliage gain ... #td;k==05db

Maximum outpur sehage. oo A3 Y

Lroquency response e 2 L dby 10 eps o 1 Me
with maximum loading

Celput impedaace L L 3 nhmas

Maximun lowding ... . 3000 ohms and M) pF

Eguivalear input neise (input L:-pul} 2% oV max
Powar Supply
115250V, 50 420 ¢ps, 33 W approximately

Standard Finish
Panc!, gray crackle; box, gruy wrinkle

Dimansions (inchas?
Portakle: (" H, 8" W, 7" D

Waight
Pormable: Tustrumneue alowe oo 100 Ths
Pucked for shiprwar ..., 200 1bs,

-1 -
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The Model 4HIH-TT7 AC Volrmewr hays been desisied Lo
permir hiph-acreracy measuremenes ol ug powoLils over i
specificd frequency snd vobage range. In adldition o the
primary function, the lostruviene may also be used 53 2
high-gain, wide-band smplilicr, or a3 o very seasitive ol
indivarvr, With wccessocy shuny resisiors (Ballaatine 1aba-
ratories, loe. Madel BN Seties) the insreamene mar also be
emploved as 4 sengitive acrarare mirrenr indicaror

Hasically the imstriment ennsises of a high-impedance input
arrenuarcr follnwed by a depeneesoivelyv-srabilized wnplifice
which feeds a sipnal recnfier and weter crcuit, All neces-
sary operating polenals are oblained from a suaple line
operaced power supy.

A mose imparrant fearure of this as well as crher Balluntine
Voltmerers is i loparichmically-graded voltape scale, which
provides the same high socuracy of indication at all peints
an the senle. The assuciared linear devibel stale provides

GEMNERAL

e aatomacic conversion of waltage ratios tn decibel 1inirg,
elininuiing compulation or reterence to charts or eables.

The sirnal recenfier inothis instoument is of che wverage-
respanting repe, e, the indicarions are proporrional w the
aces nnder che wave formn belog messured. The indicarion,
Vergegever, s culibruted rms o derms of 9 sine wave. When
the wave form departs from o sinusoid elis arrasigenent
provides indicarions far closer w1 che tree rma value than a
similatly calibrated peak-responding ciromir.

Tn the clecrrical design nf this insrramene, emphasis was
placed oo providing the maximum oeilirg constseent wirh
relighilily wnd losr cost. To Lthese ends wll components wore
miftially chiosen vy wilstand sneicipaled environmenral con-
dliviones, atad ure operated well below their maxinum ralags.
In the muechunical desizn, unphasis wias placed on suggedl-
ness and acceasibiliny. Striogenc perfurmance checks con-
ducted ae Hallantine Tahorarneies, Tno. indicare rhar a long
life, with freedom from frequene recalibracions and servic-
g, muy beexpuoceed.

3. OQPERATION

PURPOSE
Tuins pawer of

Turns power o6 #id selects vaonun
rube voltneter moede of operation

Selects araplifer mode of operarinn
with output available ar AMP OUT
1k

Sclects vacuwn tube volioeter mode
of cporation with sensildvily  lo-
creased by a facor of 10, over &
reduced frequency raopc

3.1 Funstion of Controls
The contrals necesstry for the operatinn af this instrument are (see Fig 17:
CONTROL POSITION
Funclion $elector LT
METER
AMP
SEMNS X110
Runps Salector 0005 — 300

VOLTS FULL SCALE

3.2 Pewer Cornectian and Warmup

Coennecr the power cord 1 a soorce which conforms with
the requirements srared on che decal lacared whare the line
cord leuves the iostrumcene case. Rorare the Fancrion Selec-
tog Lo either the METER, AMP, or SEXNS X1 posiclon and
nate that che pilor lamp lights. Allow w waninup period of
at least 5 minntes, unless the instumenr has noc been in nse
for many moenths, in which case allow an initial warmuon
period of ac lease 30 aninuies

IT I5 IMFORTANT THAT AIR BE ALLOWED TO CIRCU-
LATE FREELY AT ALL SI0ES OF THE INSTRUMENT AND
THAT NO SQURCES OF HEAT BE PLACED DIRECTLY
AGAINST THE INSTRUMENT CASE.

Arteruates input signal and indicares
vollg full scale

3.3 Voliogs Measurement

Rarare rthe Funcmon Sclecror to che  position  marked
METER. Connect the volrage r be measured wo the iopat
rerminals, chsetving the ground polarization. Romare the
Fange Selecior uatil ae on seale indicarion is ohserved. The
posiion ol the range lnob, logether with the merer indi-
vation, gives the vidue ol the vollage 2L the input terminals

Fuor wtcutest accutacy she nseymen, sheald be nsed in i
verticul positivn, the posidon i which ir is calibraced ar
Ballanrine Laboratorivs, [nc. When used i the herizontal
posirinn, balance ervar in the Indivatur way result in reduc-
tion of acentacy T'hie effecr, F present, is usually wreatest
at the low end of che seale and may be reduced by a road-
justwere ol che Scule Adjusument as ouclined in Secticn
a5



Alrhough pecat precactions [ desige and construcrion hawe
been taken e minimize the imheran hem o this nstoo-
meat, signal of the line frequoney amounting o severu)
micravoles referred o the inpnir terminala may be prosent,
IF the bighes, acentacy is needed when making measure-
ments of sigoals wt line frequency, the averape of the twa
indicarinns obtainwd with e lioe plug in both it postrinns
shonld be raken.

3.4 Effect of DC Signal Component

An inpot eanpling capaciecr, in serics witl e high lgpuat
teceninal of che insrramenr, effecrively blocks any dc signal
vonnpone wiless il should became excessively large. If the
de component exceuds GO0 volis { dc working woltage of the
ingrir capaciror), an additional blucking capacitor, with the
necessary Ac working volrage may be placed in serres with
the inpur terminal, Ar lnw Freguencics the value ol this
capacilance nmst be Jarge enough (2000 pF at 10 ops) to
prevent degradation of the daw frequency accuracy of the
voltmeeer.

3.5 Qverlood Conslderatians

Alrhough the instrumest is Jesigned to withstand rarher
severe overloads wichour duwmage, thece are limits to the
amoumnt of overlaading which may be safcly imposed. In
general, on the lower ranges, this iz dicrared by the maxi-
murm grid voltuge which dee amplifier inpot tbe can with-
srand withour damage. Ou the higher raoges the maximom
voltage raring of components in the pul atleonator re-
stricts the maximuom volape which may be salely applied.
Table 1 below ligts the mawimuom oveclved rucics for the

VA@OS [AREeS.

TABLE 1
MAXIMUM OVERIOATY RATIOS

Range Qverload Rotio | Maximum Input
0005 Yale 160000 e 1 200 Volls
0.0% Vol 10000 ta 1 300 Yales
0.3 Yale 1) o 1 300 Vaolts
A0 Yoles 100 e 1 300 Volts
0.0 Vols 10wl 300 Volres
3000 Vol IR 300 Voles

3.6 Orovnd Current Considerations

A cornmaon spurce of croor when malding low level measure-
ments s gronnd correns, de, a currene of sggnal, lioe, o
other frequency fowing in 4 gronnd fead impedance, which
resuls in a veltuge i addilion to che desired signal voltape,
appearing at the input erminals of the valtmerer. The
effect of anch a carrenc may be elininated or redoced hy:

2. eliminating the ground current

b. employing 4 low capacirance, high sulavion.
resistance solation transfarmer horwoen the
powar line and the volimerar

o employing as far as possible enly cnaxial con-
necring leads 1n the sigoal circnics leading to
e voluneter dnpwt wroiinals

d. makine all yround [cad impedances as low as
possihle.

3.7 Input Impedance

The inpue impedance of Whis insieument may be represente]
as a purallel combivacion of redstunce uid capacitance,

The capacicive componene 35 essentially independent of
frequency bor it a fonctinn of che ranpge switch serting,
and is given in Tahle 1L,

TABLE I

INPUT CAPACITAMCE VS FAMGESWITCHSETTING

Range Capuacitanca
0.003 Volt 53 pF
.03 Volr 1% pF
0.3 Vol 15 pI’
3.0 Vaolis |3 pF
0 Vol 153 pF
3000 VYoles 15 plf

The resistive component {2 megnhms, =250 ) Is independ-
ent of range switch serring ar the lower frequencics, bur is
a funcrion of bedh range and frequency ar rhe higher fre-
guencies and 15 showo o g 2

4 | 2 510
iy | L L
(1 0.005 % HANGE
L]
= R
| _”I.I i |
E ALL OTHER RANGES
o
g
= 10 10G 1000
FREQUENCY {koi—»

Fig. 2. Typical fnput Rosistonce vs. Frequency

3.8 Uzm ocx Amplifier

Potate thie function selector eo the prsition muarked AMP,
Cuonnect the signal to be amplified ta the inpur terminals,
ohserving ground polacication. Rotsre the ranpe sclecror
ter the range which would be wsed in measuring the inpur
valtage. The purpur [ oow wepilible ac the ourpue jack
located on the front paocl and marked AMF OUT,

The maxitam voleage gain of the amplifice i3 40 db, reduc-
iblc in steps of 20 Jb by means of che range seloctor.
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The maxinuy owtpur valrage available i 0.3 vols, while
the outpur inpedance is approsimarely 3 ohims at mid-beod
frequencics. A disorlion free antpor is obrainable with
Inad impedances as luw us 5,000 ohms ‘The open circuit
naise level referred w the fnout terminals will in general be
uoder 25 microvolrs for all ranges, The response of the
amplificr is [lov within 1 db aver the range of 10 cps w2
1 Mc For load impodances of nol less than 38000 obms,

3.9 Usa gz Nyll Datectar

When wnploping this volomerer as a null indicaeor, te
casc may arise where the signal level falle below 300 miceo-
voles: this would ke the ndicaror off the Inw end of the
scale on the most semsitive fange. Rotating the funcrion
seleeror m the SENS X190 position mcrezses the seasitiviey
by a facror of 1T permitting uell jodications o below 30
muerovolts over moar of the frequency range,

3.10 Measurem=nts fram 20 to 300 Microvells

¥otaring the Range Sulector 10 the most sensitive ((hO03
vnlr) range and sceting the Function Sclecror ro rhe S3ENS
M 10 pusitivi, puiutis measurements over the range of 30 o
300 milceovolis. Since the inctease in eensitivity Is achieved
al the expense of loop feedhack, rhe accuracy, stabilidy, wd
freguency range in thizs mode of vprration wre all reduced.
‘The overall acouracy uver the frequency range of 1Y ops
to 100 ko will be within .. 50%,; for response ar paints
abuve 100 ke and below 100 cps see Fig, 3. The noise fevel

in this mode af aperatinn wiil be 12 microvoles or less
referred o the mput rerminals.
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Fig, 3. Typicol Fraquency Responaa of
SENS X10 Funchion

A.11 Current Measurement

Br weing the Ballantine Scriés 600 Precision Shune Resis-
tees in eonjunceion wich this volomeesr i is possible to
measire ac onrrents from 0.03 microumpere e0 10 amperes.
Lor a complere descriprion of the accuracy, curcent, aod
frequency tange of these shunr resiscors, refer to che
Ballpndine matalog.

4, CIRCUIT DESCRIPTION

A schematic diagram and replarement pares lise zre included
ar the cnd of this nstruction book. All refereaces 1o sche-
maric spmbaols in the following secrions are o these, or m
Fiyr. 4,

4.1 Input Attanuator

Since rhe amplificr of the Model 300H-UTT always operates
with the same Basic gengitivity (LW} vale ro 0003 wivt]
an acteqrator moast be provided for reducing higher level
voltages o Whis range,

Actually the ivput attennaege of the Maodel A00H-L 7 cnnsises
of three separare attenuators. The firse provides & redoceion
of 10t 1) the second, 100 ta 1; the third, HHNI tn 1, 10,000
to I und 100,000 co 1. Table II1 iy 2 lsting of tunge selecoor
gettings and atteudtion patios,

At very low frequencies che arcenuarion ratio 19 deecrmined
solely by the resistors employed. At the higher freguencies,
CAPACIivE COMPEnsation is necessary r compensace for cir-
cuit girays, npat capacitance of e amplifier, ele, The cross.
rrer from FRAISEIVE T CAPRCIFI YR AXTEMIAOT GECURE AF APRTON-
ienately 2% ke Fig d 0w o simplified schemueic of all thiree
arrennaenss showing component values. The bigh frequency

responss of aitenuaiee Moo 1 is adjustahle by means of C2,
the response of Ma. 2 by C3, the response of Mo, 5 by C4.
Thus C4 serves 10 adjest the high frequency rcsponse of all
three steps of arrennarer Mu, 3,

TABLE 1l
ATTENUATOERE BEATIOSN
Rangs Attenuatlen Rotio
Q.00% Yalr 1.
003 Volt 17
03 Vole HK
3.0 Volts 1,004}
3041 Vols 100100
3000 Voits 100,000

MNote: The usar iz cautioned against making wany
adjustments of €2, C3 or C4 without first reading

Section 5.3.4.
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4.2 Amplifier

Tae wnplifier constate wb fuur wpeeidivddy conpled peorode
sages. The first chroe soages sre operared w provide velage
rrain while the frinal sr2ge is vacd as a reansduccr m canvere
valrars ra corrent for the recrifier-mearer circuir. When the
inartamient (8 operated inite AMP praittan the foorth stape
alzn provides voltage gafn,

Locul feedback (achivwed by unbypassed cachode resistorst
a3 wcll as overall feedback (37 db ar grearer) is employed
t minimize dtsrartion and gain changes front whatever
cause. ‘The ampliher response withour feedbacle s shaped
e fall off from whe andd-bieod vielue at @ ot of approsd-
ately 6 db per octave, As a cesule o this and rhe amount
of fradback available. rhe srabiliry of rhe amplifier ar the
hand exreernes {10 eps and 1 Me) i estentially that of
ntid-band.

In che SEING X 10 posirion, the basic sensicivicy of rhe instru-
ment 15 ineccased [0 by reducing che loop feedback,
with an arrendanr reducrion in handwrideh and srahility.

The Ligl frequency respunse of the insttumene is adjust-
able vver a narrow ranere by means of L1 Sce Sccrion 934,
The min ar sensitiviry of the insrroment s adpusrable aver
a sreall rapge by means of KIN in che feedback necwork;
RAl adjusts che sensivivity of the SEINS K10 [wocion, See
Seclivn 3.3.3.

The Leawer of the oput amplilier siage 15 operpisd on dc
e andndze the line ngueney wempuneut injueted in this
low bewel stage. Thus the coror increduced wheo measuring
valtayres of line frequency and s harmoenics s subsmaneially

reduced.

4.3 Redificr=-Meter Circuit

AC cocrent, supplied by the list ampliher siape, 5 passed
thiougll the teculivo-msler ool and e fesdback ct-
work o ground.

The reculler s ol the Tull wave, bridge-ivpe employing
stanicundicror divdes. Dhircet current from ic passes chrough
Meoee M1, The capacitor across M oscrves o reduce the
indicaror fiurree ar the lower frequencies. The response of
the circair is aversge, alrhough the meeer as calibrated RMS
in torms of a sine wive,

Rostators Rd43 and R44 provide for an adjusrment of che
mercr indicacion ar 3 on scale. Sse Secrinm 1320 A small
current, derermined preimarily by the valie of K44 and rhe
prrential ae the top of the cecrifier circnit with cespeee to
pround, is passed dewn throogly che reciidiec cirguit. The
divisiow woed directon of this curent througl the meter 1s
detcrmined by che position of R43,

Tle forward and reverse conductance of wll semiconductor
divdes 15 1 funerien of their operaciny wmperacaee 4 in addi-
tion to ocher facrors) and 15 chercfore influcnced by ambi-
ent remperarire. [n the aperation of this insrement this
effert mamifesrs irself aq 2 amiall chate 10 indication doring
the warmnp period, rhe effect being larpear for down-seabe
ivhicirinng o rednce thes cifeer a third diode of the same
type a8 the mgm] unic is employed ie a ¢ompensating net-

work consisting of B37, B39 and CRIL



'‘The signal tectifiers are of a2 hermetically-eaaled. gold-
bonded type and are viromally immune 1o aging 2nd emnron.
meneal conditions. ‘The inherently non-linear characrerisric
of this dinde iy reduced o neglizible prosottions by ineor.
poraring rhe rectifier cirenit within rthe fecdback Joop.

The indicating merer is of special design, employing shaped
pile pieres to achieve & logarithmic voltege indication

5.

Servicing of the instrumeat by the wser Iz foustble, pro-
viding the procedurcs vutlinel in this seerion are followed.
However, it cannat be tuo stwooply emphasized that Jue
work should be enrruated wuly w technecians having e
highest skill and ewperience In wwwsurement rechniques.
A refined wnd cowmnprehensive methoed of recalibratrion s
bepond rthe scope of this mannal and canuor be effected
without spegialized cquipment having an arder of wcouracy
much greater thaa rhar of ehe instrument heing chocked,
Such vquipment and persannel trained io ils vse are avail
ahle in the Calibration Leparrment of Balluine bahora.
cories, Inc. If truuble develops which cannot b corrected
excent by the roplaccrnune of special eompanents, ot it the
user is nar equipped with the necessary test equipmiait, it
is recornmended thar the instrurneal be reriroed o Balla-
tine Laborarnties, Tne, for servicing. The insernment should
in wll cases be precedad by a lotter inedicating me faule or
desized service and for recalibraciun,  {See Section 6. Ship-
ping Instruduions )

E.1 General Instructiona

5.1.1. Fuza and Pilot Lump Replacemant

The fuse is of the Slu-Blow type and is rared ar 0.4
ampere Tor 115 wolt operarinn and 0.2 ampere for
25t valr operation. The fuse lolder is of the exteacior-
pust type wid is located on the front pancl.

The pilot lanp, Tvpe 1813, is accessible by unscrowiug
the red plascic cup locuted on the Frone panel

5.1.2 Line Yolinge Conversion

It is possible oo aperate the Medel 300H-TT7 froo cither
a 113 wolr ar 230 volt loe supply. The line voirage
for which the instrument is conhecred on leaving the
factory is indirarad on a decal [ocared wdjacene o the
power curd ciuesgence point. To converr from LLS
volt t 230 valr operation, or vice vorsy, see ihe sche-
matic dingrion Jomaied ar che back of this manual.

Periadic Checks

5.2.1 Equipmant Regquired

a A suhle, distortion-free, snd eccwealely eaiibrazed
source of voltage with a signal frequency in tho
rapge of 400 - 1000 cvcies, Outpur ol the scurce
shuuld be conduaously variable over a range of ar

L.

4.4 Power Supply

Amplifier plzre and sereen voltages are obrained from a full
wave vaoum tuhe recrifier emploving wn be filrer, and pas-
eous regulatar mhe Tow volrage do power for the firse
anplifier stage heater i nhrained from a full wave recrifisr
cmploving Lermetically sealed silicon junction diodes, and

a capacirance fileer. All other amplifisr hearers are aperated
oo ac balinced with rexpect o ground,

MAINTENANCE

least 0% millivelt ea 100 vols. The Pallantine
Wadel 4700 or 471 A Precivivn Calibrator ¢ refer o
Ballantine Cutalogh is sach a snuece of rolwge,

A arable, distortion-free, variahle frequency signal
guperator covering a range of ar least 100 cps m
1 Mc. ‘The mucpue should be vaziable ower 2 range
af ar least 300 microvolts ta 3.4 vols.

A stable, rensirive, flat-responding volimerer cover-
ing a ruoge of at leasc 10 ops o 1 Mc and a volzge
renge of 300 microvolss o 300 volts. Tor highese
aconracy the Ballandine Model 440 Micropoten-
siceneter and Model 20% HF Transler Voltmerer
are recommendud. In the event rhar rhese aro not
avuilable anocher Ballantine Mudel 300H-UTY known
1o he in calibratios moay be used,

5.2.2 2,000 Hours Operation Check

At the end of eaeh 2,000 hanrs ar 1 year of operation
it 15 reconrnnended i the checks aurlined in the lol-
lewing socmions be e

£.3.1 Arrennaror Decading
9,22 Scale Adjustment

7.3.3 Sensitivity Adjuscomient
5.34 Hirh Frequency Response
5.3.% Low Frequency Rosponsc
3,340 SENS H10 Perfotmance

5.2.3 4,000 Hours Operation Check

At the end of each A0 hoirs or 2 years of oputation
ir 15 recommended diae all vaomm tabes be checked,
replaced as necessary, sud the checks cudined in che
following sectinna be made:

5.3.1 Arrennaror Decading
53,2 Scale Adjustment

5.3.3 Sensitiviey Adjpnstment
3.34 High Fregeency Response
3.3.3 Low Frequency Respunse
5.3.6 SENS X10 Performance



5.3 Parformance Checks
5.3.1 Attenvator Decading
When she gl it 0 i et s increased
y precise facturs of 10, and the ssnpe
el secondingl. b inliion o the
incrument: should o sary by e chuy |02
T . hoteument 5 indican oe 10 00 4
range, increusing e fnpuc by 3 fic s
and switching w the nest bigher K‘mgP shonld pmduu
an indicarion of 10 (£0204), Decading checks
e ot el sy oo e
of mid-bund frequency (400 1000 cyelesy.

seze ate no conrrols o adjustments reliring m the
sctenuator decading, this faceor being solely decermined
by the attenuator resistors. T it is discoveraal it the
decading is in exror, in all probabiliry unc or wore of
e stesatoe sesoss has cbanged. in e, Hows

ever, some ible sources of dificuley are:

a gud current i the amplifier inpuc tube V1

be misudjusumen of Capacirors €2, €3 or C4.
Nate: No adjustment of thase should b
Tada witkaun reforence fo Socion 5,34,

R4, NULL SENSITIVITY
ADJUSTM
SeCTION 354

L1, 0.003V RANGE
HIGH FREQUENCY
ADJUSTMENT

SECTION 5.3.4

RIO, SENSITIVITY
ADJUSTMENT

The resistors emplayed fn che arvennaror are 2 film type
ol sdvuosel deis, sbibiting o bl sprrosching
it uf wire wound uits, bl free from the re
u-rmx il i e fauter. Initially the resiscar valoes
ol of 1026, in addition o
Whith the emperst ofcieacs of (1 wations valnes
are ol mutched, In viow o the sbove i o
har che usce muke o cesior cephicements,
scept pethaps 1t an cmug.nq mearg ou . e
rary basis. Tt is recom thar the insmument be
A e o L et

5.3.2 Scale Adjustment

When an undisworted sine wave signsl produces @

defiection of precisely 30 an-a given range, switching

che mext gt ringe should produce 2 defecon
b

carclully aljusced for dils condirion, and ir shold sel-
dum b ol sty o sedjot Lo the event e

nt ducy become necessary, the conreol relat-
s thevers s R, and s ivaiable throogh an ccess
fole in che.righthand side of che imsrumens cuse.
See lig. 5.

R43, SCALE

€3, 0.3V RANGE
G FREQUENCY

ADIU

Secnion 55,

€3, 0.3V RAMGE

SECTION 5.3.4

C4, 3V RANGE
HIGH FREQUENCY
ADJUSTMENT
SECTION 5.2:4

Fig, 5 tnzirament Adjustments

Aceass o L1, RAC

0, €2, €3, and C4 is obtained by removing the
then the engravad sscutcheon plate. Noto—Read sections 5.3.2,
and 5.3.6 before adjusting any of ths abov

two knobs, and
5.33, 534,




Thr make chie scale adjustment, firse allow the ansoru-
ment o wartl up comapletely. Then entnec 2 undis-
rortcd sine wiew ol od Baad Freqaency C400- 1000
rpeles ) roche input wermsiiuls and adjasc the areplitede
for an indicarion of precisely 30 on cny range [ oxcepr
the 300 valt ranped, Swinh ce lsstilwnent range
selector o che newr higher range. The indicution
stould b precisely 3.4 Dieeavse nf the relarively hizh
damping at the luw end of the meter seale. sufficicne
time shanld be allowed to peninie the indicating nesdle
ko come oo ars final posicion. It 1 alw recommended
ehat the merer be rapped lighely roremove sy olles
ol pivoy fricion, H the indicarian is nor precisely 3.0,
vorrect by imeans of control 143, Rerheck and L'I:ﬂ.d_l].lbl:
il mocesaary,

5.3.2 Scnsitivity Adjustment

The desipn of this instrument is such rhat it should
mulittaly 013 accucacy over extehded perinds of rime
and wse. Ar Ballenune Laboratories, Ine, chig arcoracy
is very carcfully adjusted and Cliecked. Moreover, an
attempt @5 made o diseribuce the varieos doberent
errars, so that the best passible overall accuracy resolts,
The user, therefore, is cautioned apaingr making any
readfustinenes without folly determining thae the in-
STCUMEOT [5 i1 SIT0r,

All checks of sensitiviy should be made with an ondis-
corteed sine wave a2 mid-paod frequency (AR - 1000
evclest, The excernul standund meder, i used, shonld
be accurate to 0.29%% or Deter, and preferably of the
EMS responding type.

If it has Deen established they the instrument is in
errisr, the first attempr ae correction should be wbe
replacement.

If mihe replacement does nor cosrore accuracy place
the otiginal tubes Back in the fnsrmmenr. A small
adjusument is possible with concral R10, available
through an access bole in the lefl hand side of the
cuse, Soee Fig, 5. A lager adjushwent Is avadable by
changing the value of R13, althiough the necessity ta
change this vulue ey be unindicution o something
clse 19 at fanle w the instruient.

5.3.4 High Frequency Response

A discussion of all the fuooes entering into the high
frequency respunse of this mstromeewt s bueyond e
seope nf rhis mannal. There are, however, a2 number
ol ad praeraents catnecead wirh rhie respanse and a [ern-
cedure for making these adjustments will be ontlinsd,
All chiecks of response must be made with o distorcion-
froc {lf possible, less than 1960 sine wave signal, and
the lmstrament wsed a3 3 reforence muast lave an
cxreemnely low ceror  (preferably lesa than L2356 )
over the range of 1000 cps ro | Mo The Ballanciow
Mndel 440 Micropntentinmerer and Model 393 HE
Transfer Srandard are recommended for this purposc,
if the ¢went thae thess are ant avadlable anorher Hal-
lanuine Model 300H 17 knowna to be in calibration
Ly e wsed,

To check the response of the nstrament connect -
gether e lostrwnenes ws shown o Fig. 0. Sel rhe

signal peperacor o a freguency of 1,000 cps, che out-
put  a tovel consisrene with the ranpe of the Modcl
SOOH-TY ror ke checked, and rthe level monitne for a
suirahle indicarinn. Wore the indicarion on borh che
Madel 50001-U7 and the leswel manimor MNewr ger rhe
sighal generacar 1o frequencies of 141 ke, 1000 ke, 740 lee
and 1 Me, in eaclh cuse keeping the Indicarion on the
feval msonitor the ssose 4 it was gt LOOD £ps gl noung
the indicacicons of the Model 300H-TT7 heing checked.

INSTRUMENT TO

LEYE L #EN1TOR BE CHECKED
i
SIEM AL BALLAMTINE MEOEL
GEMERATOR MODEL 445 ADDHUT
[0¢tpe—I| Me MiEROPOTENTHIMETER
S-200nA
M ICROAMMETER
!
SlGMal MOGEL
GENERKTOR | —
Ippe—1Ma .
i
[NSTRUMENT TO
- ' BE GHEGKED
BALLANTINE .
MODEL s93 HODEL
HF TRAMSFLCH FROFE
YOLTMETER
1
LEVEL MONITOR
- ... _..—l
SIGNAL MOBEL |
GENERATOR AoH-UT
iDepn- Mo
—
[NETHNENT TO
BE LHECKED
MerOEL
BT

LEVEL MOMITOR
Fig. &. Frequeney Response Check

TF by rhis procedure i iz decormined thut the instru-
meht is in etror ar the higher frequencies, che fest
AUEPD at Correction shm:lg he mhe replacement. I
tube teplacement dosy not restors norrnal TEspOnsc,
place the original tubes back in the lnstrument,



Tf the response of the most sensitive cange s aboormal,
it musr first be resiored and this range rechecked. On
the mosr sensicve lange, 1 limired amount o adjust-
menc at the higher frequencies ( FU0 ke | M bs avadl
able by means of LI, adjustable thrangh an acoess hole
in the frone panel. Removal of the eneraved csoucch-
com place provides aceess wo L1, Bl CF O3 and C4.
Scc Fig. 5. L1 shomld ke adjusted fab 7000 ke -1 Mo)
for the [latiest response with respert o mid-hand.

i the adjustment of 1.1 docs out restore haernal ec-
spansc the Jollowing components way be suspert:
L1 ClL Gl €16, €19, R17, RIR, R23, R24, BRI,
B30, CH2, and CRA,

If the response of the most sensilive range is normal
(05% 10 eps to 300 ke, 0735 w© TN ke,
+ 1.5 to 1 Mc) apd error exiscs on one or more nf
the artenuator tanges, the adpsemencs wie as follows:

4. .05 Vale Range — Adjust £7 for flactest
responsa ar hear ayresinent with the mosc
sensitive range.

b. 0.3 Yolr Range— Adjast C3 for flarness
tesponse of best agrecmenc witli the most
sCOsilive range.

£, 3.0 Volt Range — Adjpsr T4 for flurtusy

response oo bust ugreement with the most
sensitive ranpe, Thu wdpusemenc on this
range also rakes care of the 30 amd S
Wolt ranges,

1f rha above proceduce fails ro eswmblish poromal re-
SPINEE (M1 AL utteliudlor [ange, capaciencs Cd, C3, €4,
s, C6 and C7 may by suspect. Access ro those may
be had by removal of the arenuarer shield afized w
the reur of the arrenmaror awitch by means of twn
machine screw nuts,  Removal or replacement of
capacirors (2, C3 and C1 is nor possible without
remnoval of the entire ateenuator unit, TF this appoars
pecessary it ig recommended thiao the ingtrument

returned 1o Ballantine Taboraturics, luc. for seovicing.

5.3.5 Low Frequancy Response

The low frequency responsc is dutermined solely hy
che wonplifier, rectifter-merer poroon of the Insioment
and heuce is Independent of range selector setuing,
This response is inberently Aar and chere are no con.
gols or adjuserments teliting coerer.

To check the low fruquency response cnnnect wmygether
e inscuments shown in Fig, 6. Set the signal pen-
crator oo o frequency of 1000 cycles wod sel the range
selcctor on the insirument being chocked and 1he level
monienr to give an-seale deflecrians, nuring e indi.
cation of cach. Mt sel the sigmal pencrarur o [re-
quencies of 100, 30 and 10 cycles, in each casc keeping
the rndicarion on the level monilor the sime as It was
at 1,000 cycles, and nuting e Indicarion of rhe instru-
ment under resr. This indicuuon should be constnc
within F15%.

54

T[ s response is sbnormal. the firse attermpt ac cor-
rection should be tebe replacement. la perticular VI,
V2, V3 and Wi should be checked for wrid curment
Abnormal prid careene may be deteeted by voltapes
o grid mrmber 1 which exceed those speoified in
Table 1V under Serrinn 342, Other componcnes,
which if defective, might lead ra ahnormal low fre-
QUenCy [ESpOnse ale:

Coupling capacitors C1, €14, C18, 20,
C21, €23 and CI35

Bypass capacitnes (12 and C24

.

Decoupling capacernrs CL3A, B O, C IFA,
I, and £22A

d. Regulator wuhe Vi

5.3.6 SENS X10 Paerformance

For this function o operate propetly the performance
ol the instrument in the checks avtlined onder 5.3.2,
2303 534 apd 535 mauost be normal.

T check che SENS X 10 perfurmance conoect a sigtiul
of mid-hand {400- ({0 eps) frequency o the inpue
tetminal of the Modef 300FF-017 ar a Tevel af 300 micro.
valls, Sed the mange selector of the Model SO01-LT o
che 0003 volu position and the function selectar to the
SENS X0 positivn, The ndication should be 30
=+ 1% Tf rhis 1= noe cbrained, adjust fur sn mdication
nf precizely 30 by mezns of R40 availsble through an
access hale in the frane pancl. See Fig. 3,

The frequency response in this funcrion should he
wpproximately a5 shown in Fig 5 ander Secrion 300
and ainy be checked by the procedure ourlined nnder
Seenuny 954 wnd 3,35

Trouhle Shooting

5.4.1 Equipment Requirad

1. A stable, distarrion-free, and accurately cali-
brated source of valrage with a signal Ffre-
quency in the mnge of 400 va 1,000 cypeles.
The vucput of the source should be conrine
upusly varlable over a ronge of at lease
0.3 millivole e 10 voles,. The Dallontine
Model 420 or Mudel 4214 is such o source.

A srable, distorrion-free, vaciable frequency
signal geoeratnr onvering a range of ac lose
10 cycles 1o 100 Me, the aurper of which
should be variable aver a range of ar leas
1 millivale o 3 volo,

A siable, sensitive, flar responding voltineter
covering . Irequency range of ar leasc 10
crcles o 1 Me, and o volrage range of |
rillivolr  LOOD wolis, The Lallantine
Model SO0H-TUT? a5 such a volioeler,

A valr-chmemilliamceer exhibiting an inpie
impedanes of ar leasc 10 megoluns or higher
when measiting de voltages
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5.4.2 General Malfunction

Tn caze nf malfuncrion, as evidenced by inseliicient or
even abseuce of response, instabilicy, high bum or
uoise fevel, HMuecrnittent operacion of tther disrarhapoe,
the Brsc step is 6 check all qubes, replacing any which
exhibit low gm, grid currenr, sharrs, e,

MOTE

VOLTAGES DANGERQUS TO HUMAN LIFE EXIST
IN THIS EQUIPMENT. EXERCISE EXTREME CARE
WHENEVER THE INSTRUMENT I5 REMQOVYED FROM
THE CASE.

Wiith the tubes operating oeomally the valrage ar the
mbe elements may be measured and checked againse
Tahl= V. All measurerments shonld ke made with the
ingrrument inpnt terminals shoee circoited and  the
range swirch an rhe mase sensitive range.

The [nstrument uwsed to messure de potentiuls shoold
hawc an iopur resistance of oot less then 19 megobms,
Any radical deparrure (in cxcess of 1590 from the
vilrapes indicared in Tabiz [V may indicare the nature
nf the trouble.

In the evenr of & defective companent it should be
repliced In acoordance wilh the Replacement Parrs
Lizst located ar the eod of the munuosl, If ehe component
nr cnmponenes are nnr available loaally, chey may be
obtained from Pallantine Taborarories, Tnc.

5.4,3 Signal Tracing

Ity the event thar the pracedure chus far fails o reveal
ihe patrre of rhe reonhle, recourse may be madc w
sigal tracing The procedore is ax follows:

a. With the Instrwmeot on the 1003 ¥ range,
vonneet # sigmal of 3 mW, 1000 cycles w0 the
inpur cerminzks,

TABLE IV
TUBE ELEMENT FOTLM'ITALS
Tube Pin 1 Pin 2 Fin 3 Pin 4 Pin 5 Pin & Pin 7
Wl O o
GATTG 101V L33V 200V 410V G v oV 135V
V2 0o
HAUG A1V 135 ¥ “3 10V *2 10V 75y Q3 Y LisV
V3 0o
HALG —01lV 1535 W 310 10V 22 W LI [.AS
V4 Dw
BATLIA ={17% 1595V 310V *210V HE W [227% 153V
V5
0AZ2 1507 0 — N, 150 % — 0
Vi 5D *15V
f3244 T VIR — Fio 4 Fin3 —_ 'Y AN W

All messurcments made wich respect to chasis ground unless othes-
wise indicared. All volrages de unless otherwise indicated. ®ac voltages.

NOTE

IT IS POSSIBLE TO DAMAGE THE S1GMNAL DIGDES,
IF THE PLATE QF V4 15 ACCIDENTALLY COM-
NECTED TO YHE CHASSIS OR GROUND. IT 1%
ALSD POSSIBLE TO DAMAGE THE DIODES, METER,
QR BOTH IF VIRTUALLY ANY PORTIGM OF THE
MEYER RECTIFER CWRCUIT 15 GROUMDED. THE
USER 15 THEREFORE CAUTIONED TO TAKE EX-
TREME CARE WHEN MEASURING IN THIS SEC-
TION OF THE INSTRUMENT.

.10 .

k. Mcasurc the #ignel voltages ar rhe plares of
V1, ¥2, V3, and V4 usiog a sensitive, high
inpirt -impedanece volemeeer such as the Dallan-
vne Model 300U When enukiog these
measurements precaueions should e taken
against incradncing spurious sigoals inwo high
juipedance cirenrs. Operating the inswument
on & grounded plate with the operacor making
contact with this ground should be snffcienc
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NOTE

BECAUSE OF THE PRESEMCE OF HIGH vOLTAGES,
DO NOT MAXE CONTACT WITH GROUND UNTIL
THE DESIRED COMMNECTION HAS BEEN MADE
AND THE HAND REMOVED THEREFROM. OB-
SERVE SAME PRECAUTION WHEN REMOVING
CONNECTIONS.

Compare the valtages mezsnred wich those lisled on
che schematic diagram loeaced ar the rear of chis nan-
val (Fig. 7). Any mmdical depareure {grearer chan
+—10¢5% fram the volrages showo may indicare rhe
patuce of the tranhle.

5.4.4 Power Supply Malfunction

The power supply of chis inscument 18 of exrremely
simple design and, excepr or vacuum mbe (V3 ¥6)

replaceraent, shentld seldom if sver cause any traable.
The diodes {CRA, CR3} employed in the de healer
supply are of clee Dennedically seuled silicon junction
rype and have a virtusdly limaeless [ife,

(i rhe schemartic diageam locaced ae the rear of rhis
mamal are rhe perrinene dec, ac and ripple (for hath
] eycles and 400} cpcles aperarion) parentials, Meas-
urements of these should be made with zere sigoal
paput, and che ipstrument raoge koob set to 300 woles,
Auy tadical deperire Brom ceese polentinls mmy idi-
vate the mature of ehe caouble,

5.4.5 Trouble Shooting Chart

Ter asmist in coouble shooriog, a whart has been propared
which lisrs symproms, pnssihle cause and or remedy,
and whers passthle, a refarence to a perrinant saction
of this manual.

TROUBLE SHOOTING CHART

Possibla Couae Fertinent
Symplom eend/or Remedy Sections
TrstMIrnEnT INOperative Fusc blowa 311
OMN-0FI switch
I.ine cord defecrive
Paower supply defeclive 5.4.4
Vammm rahes VI, V2, Vi, V4
Amplifiet component 5.4.3
Signal diode CR2, CR3 4.3
Metet 43
Capativor C24 4.3
Erratic meter indication Vamum Tukes VI, V2 WS V4 VS, VE
Attenuatur switch or component 41,543
Amplitier component 4.2,94.3
F'ower supply component 44,544
Meter indicating with lixcessive heater-cachode
zero 1oput sigmal beukage V1, W2, V3, V1
Capaciror (25
Resistor B43 or Rdd 43
Amplifier neeillaring 42 543
Microphonics V1 excessively microphonic
Imporfectly solder conneciion
Poot electrical conract in range swirch
Excossive huw {weter Excessive hearer-cathode leakage
beats when signals V1, W2 Vi, V4
near line frequency ue Insteunent being operared in strong
harronics are measared ) mapnerec field of anwther insoruence
Ot eyuipment
Ground currene flowing in signal
currying bead 36

- 11 -



TROUELE SHOOTING CHART Continved

Possible Couse Pertinent
Symipltam and,/or Remedy Sectians
Scale ad juscmene off — Vaonun mbe ¥1, ¥2, ¥3, Vi
hapossille to cocrect Jiade O, CR3
hy means of R43 Resistur B43, R4
Capacitor €13, C24, £33 45, 352
Ruange switch does oot Hesizror 11, BRI RE R4 RS,
decade R4, BT, R3 41,531
Capagitor C2, 03, G4, C3, C6,
LI 41,532
Amnplifier rube V1 ( excessive grid
current )
Acctiracy off — adjustment Alcenvacor resisior R1, B2 B3, B4,
uf B 10 dows now cozcect 13, Ro, BR7, kY 1.1, 3.5.1
Scale ad jusemnene noe propeely made 4.1,3.4.2
Anplitter tube V1, W2, ¥3, V1
Defecrive diods CR2, CRA
Meler 11
Aboonne! high Araplifier nrae W1, Y3, ¥, Wi
frequency response Dauele CR2, CR3 4.4
Capaciror C2, 03, C4, C3, Ch, 47 5534
C7,CL1,C15 Cto, Cl19
Abnormal low frequency Amplilier tube Y1, ¥2, ¥4, V4
ICYPUnSG Capaeitars 1, C12 C14, C18, €24,
2023, 24 025 CI3A, B C,
CI1TA DB C C22A 42 335
Dhiode CRZ,CR3

6, SHIPPING INSTRUCTIQNS

If il should be necessaty to tetwtn che instrument o0 Dallae-
tine Labooeiorices, Lo make cerealn cae an least four fuches
if padding marcrial surreunds the instrument o prevene
damage during shipmene. Ship wia KEA Bxpress, motor
truck, or air frerghe, o

Ballanrine Laberzrories, Inc
00 Panny Ruud
Boonron, MNew Jersay

. 12 .



4. L.

Fore N,

2388
2439
2424
2459
Q000
L
THHI2
Q04
7834
20432

8122
Q006
W1
2042

El22
WIS
8122
B124
2043

14
B33
H124
8124
2
237

2814
8813
HEl/
HE18
Eh33
1932
I071
[14K
BROS
10¥2H
1773

7. REPLACEMENT PARTS LIST

REFEE TO MODRL 300H-17 SCHEMATIC DIAGERAM, IS500 MI3-3131A

CErciid
Synehol

CI
L.

3
4
C5
{6
C7
1l
Cl12
CI34
CI3l
C13C
14
C13
Cla
C17A
C17H
CL7
Cl18
19
C20
2l
C22A
C2ih
220
23
24
C25
26
27
Ca0

B
R3
K&
RT
RY
R10
R1i
k12
*R13
k14
R15

0033
7.A4-7.4
1.4-7.3
L:.-7.3

A500
33
330
S
X7
S0
10
a0
{22
KN
G20
ol
=)
pl¥
1)
290
I
{.01

201}

F’*F!
_1':IF._
pF,
Pl
FE,
L

B
pE,
uE,
uF,
lu"lll?
H'F:
I
pF,
nl’,

ul,

JHI0

20200
| By

1

130
08
D00
47

2100

221

L a0

2.a0

ot onler
S, 000V, Type 333017533]
f30 ¥, Type LBD3-3
$30 W, Type 189-3-3
31 W, Type T89-3-3
4, A3 W, Typu 611
S5, 030 ¥, "Lype 611
B, 16V, Type 011
54, 160 ¥V, Type Gl
ra ¥, Type C426
150 ¥, Type [P
190 ¥, Typc EF
IS0 ¥, Type K
105, 200 W, Type C290
3, 160 V. Type A1
i, 33V, Tepe 01
151 ¥, ‘Pype FV
190 %, Type EP
130 %, Type L'P
IQef, 200 V, Type G20
5%, 33 ¥, Type 611
Wi, 200 ¥, Type (296
100, 200 W, Trpe C204
300V, Trpe FP
300 W, Type [P
SO0V, Type FP
106, 200 ¥, Type C2U6
23V, Type G428
1005, 200 W, Type C290G
1085, 200 ¥, Type C206
9, 160 ¥, Type GLIL

L — MG L1, 20 Y, Type FP

Resaniors

chms, 167, Type MESC
olwas, 195, Trpe MLUGC
ithrma, 155, Tvpe MEGC
olans, 166, Type MG
ethirns, IR, T:;pe EE
eluns, — 3055, Type PM-43
chms, TIHE, lype TR
uhma, 2%, Type BB 305 0%A
oluns, 16, Type MLGC
vhmns, 105, Type EB
olhuns, — L%, Special

Merwer[ove Feeeer

Cudeman
Jolinsou
Johasnt
Juhison
Mial
Mial
Miad
Mial
Ajgniperex
Mallory
Mallory
Maklury
Amperex
Mial
Mial
Mulicry
Mailocy
Mallory
Anipetes
Mial
Amnpurex
Amperew
Mullocy
Malloey
Mallowy
Amperex
Anperex
Amperex
Auporea
Mial
Mullury

Elcceta
llecrra
Electra
Elecrra
Alleti-Dradley
N
Allen-Bradley
Aniperex
Ilecrea
Allen-Baudiey

Ballantine

*In some instrements che cormponent listed may net be used ar all or e value may differ from the value shuwa

. I3 -
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Fart Nn.,

1034
HEZ0
1147
1023
100
103030
1144
1145
1146
1103
[0
1149
1146
1041
1034
1005
14108
1025
RO
1041
A1
1144
1027
R
Az
8822
127
1001
fnl2
HU:2
2050
flad
L4
Ho70
2813
070
(070
G070
2816
HH19
2219

. — =

REPLACEMENT PARTS LIST (Confinued)

RCLER TO MODEL 300H-117 SCHEMATIC THAGRAM, ISSUB MD-34314

Ciremid

Srmbul

16
R17
iLEE;
R19
r20
K2l
Lk
B.23
R4
R25
B2
27
RIK
R29
1230
Ril
32
R34
KR35
R34
Ea7
E.5H
R37
B0
R4l
Rd2
R43
B.id
Rd3
L)
Ro1
B2
B35
Ran
Rl
A2
B.G3
R4
Ras
A
RGT

Hetistors

2700 olins,
A7 HH) whms,
3,100 whius,
120,00 ohrms,
1,3000{0 ohms,
510 oluus,

I3 MK} vhms,
12,000 olims,
T ohos,
22000 akms,
100,000 wlnns,
AN} ohme,
T500 o,
18000 ohms,
27 000 uhmes,
2,000 MM} ohios,
2000000 uhms,
120 000 aluns,
1039 ohns,

TR 00 ahrns,
200 olans,
153,000 nhms,
100,000 whis,
200 oheos,

500 chrmns,

43 ohms,
300,000 ohms,
LG Y aboas,
215 ohns,

100 nhne,

300 phims,

4 03 ohms,
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Symiind
Rl
Rl
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CR4
LRI
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1.1
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o

T

V1
WA
Vi
W
W
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Oehar {amfronentn

Diode, Type 553G
Diinde, Type 593G
Dinde, Type 335
Recrifier, Type 30%%1
Beclifier, Type 34391

Iise, 0.4 A, Type MDL Slu-Blo
Pilor Lighe, Type 1815, 12 ¥
Variable Tnducror, Special
Meter, Indiceiing

Serirch, Arcennaror, Special
Swilch, Funclion, Special

Power Iransformer

I'ihe, Type CAUGA, Colde 10
Tube, Type GALIGA, Code 16
Tube, Type SAUGA, Code 10
Tube, Type GALIGA, Code L6
Tube, Type 06X
Tabe, Type A2

AC Bower Cord

215 -

Mamsfacrurar

Transitron
Transiim
Transilron
HC A
R{A

Huzsmann
Coeneral Eluctric
DBallantine
Ballanting

Dallantine
Ballantine

Dallanrine

KT A
ECA
RCA
RCA
RCA
RCA

Ballantine



Fig. 7. Ballantine Modol 300H-U7
Interiar Viaw, Laft Side
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Fig. 8. Ballantine Model 300H-U7
Interior View, Right Side
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