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1. SPECIFICATIONS
BALLANTINE MODEL 3D0H-U7 SENSITIVE ELECTRONIC vOLTMETER

Voltage Rongs
00 oW o 330V i O tonges
30 &Y to 300 7 a0 SEXNS I position of funetion swedy,
witlh myge selecior swich i 003 position
Decibel Ronge
iOdho 150 dR Ref |V

Frequency Ronge
10 epa to 1 Me, 300 oV w 330V
100 ops v 100 ke, 300 oV o 300 oV
Accuracy
Dcpseo TNk, _20%
kel Me C30%
at all points on scale

S5ENS X1D
Sensteivity — A0 gV murmnm aindicanon
Il equency gange — 100 ong te MO ke
Accaracy =50¢5 of indication

{ Mewsurewents Dioog 10 ¢ps w | Me gy be
made with reduced sensitivity sl wccutuey )

Irput Impadonce
AMI3 ¥ range 2 WD shunred by 25 pF
All sher 1anges 2 MEY shuneed by 15 pl

Stability
Lxpecred calibranion srahilive 2000 hrs. operagon
Reconyuneaded calibrating period 2400 eperating hre

Eflec of wube change neglioible
Chanee 0w dwatcon wity lioe volage variaton of 103 V

e [25 V.
L0eps— 300k, —25% max
I0ups—700ke ... L 0U50%3 max
tepa— Mo =075% max
Scorlmn

Lopariehinic voloage scale Liom 3 4o 33
Tinear decihel seale fomogy —10 o 410

Amgplifier Charactarstics

Muzinmun voliage gun .. 4t db =03 db

Maximum ouepur volage SEURPPPTRUOUPTIOIN | X I

Lrequency response oo eee e T2 L by 10 epa o 1T Mc
with maximum logding

Ceput opedifee o . 3 nhms

Masimun losding v v o o 3000 ehms and 50 pF

Equivalenr inpur ouisc (inpur vpun} 25wy monx

Powar Supply
115230V, 30 420 ¢ps, 37 W 1ppenximarely

Standard Finish
Pancl, gray coackle; box, gruy wetukle

Dimanslons [ incheg)
Poreable: 10" H, 6" W, 7" D

Wa;ght
Pormable  ustruancge sdoade ... 1t 1bs
Pucked for sbuprgenc 210 Lbs

1-



2,

Ihe Model SinH-1IT AC Volmowr hus bocn desrzied Lo
permir hiph-acceracy measurenicnes ol oo powntials over i
specificd frequency arl vobage range In addition w the
proimary Funceion, tlin rstruvieny may also be used a5 2
higherain, widibard emplilier, o a3 0 very sensitive ool
Indivarvr, With wocessory sl resisiors (Ballaatine Jaba
rarories, Ipe dode] G0N0 Series) rhe insrremene mar ajso b
ernploved 48 4 sensitive acrarate mirrent indicator.

Hagically the insrmirmenr ennsraes of a highampedance inpus
arrenuarce {ollowed by o depencescivelvescabilized winplifice
which feeds a sipnal recofier and wiecer Circudt, All neces
sary Gperating potenddols are pblalaed Jrom a suaple libe
opersred power supply

A maost i porrane fearure of this as well as crhoe Balluotips
Valtmereds o8 i logarichmically-graded voltaype scale, shich
provides the same high securacy of indication ar ell peints
on the seole. The assucizred lincar decibel stale provides

GEMNERAL

&n aatomare cobverson of valtage rnos o decibel nnirs,
eluninusing camputation or reference to charts or rables,

The sienal reecifior in chis instrurmone ol the averag,
respanting rype, e, the indicarions are proporeicnal o the
aren oivler che wave form being opeasuced. 'Ihe indicarion,
Ywgeereer, s culibruted rms in dengs of 4 sine wave When
the wave form depares From s siousoid iy arrdgeoent
provides indicarons far closer o1 che true rma value than 2

sirnilatly calibeaped peak responding cirmmir.

In rhe eleorrical destpn af thus ansernment, emphasis was
placed op providing the maximnm oeiliry consisrent wrirh
relighility and losr cost. To these ends all components were
miially claosewn vy willspad ancicipg Led ensironnencal on-
dltions, wad ure operaced well below their nwximan malings
In the apchunical design, cmptass win placed on rugged
ness god accessibiliy. Stwingenc performance cheeks cen-
ducted ar Ballinripe Tahararneies, Ibo indicare rhar a long
Iife, willy {reedom {row froquent cecslibrations and servic-
Ing, Iy bu expeceed,

3. OPERATION

PURPOSE
Tirps power of

Turns powee ob and selects vacum
the volmmoter moeds o yperation

Selects amplifier mode of operanon
with eucpuy avalable e AMP QUT
jck

Selects vucuwn tube volimeter nede
uwf oporabopn with sensidvily
cregsed by a facor of 19, over 2
redured frequency tagc

3.1 Function of Contrals
The cobitrols aecesstry for the operapnn of s mgpomen, are (gee Tig 10
CONTROL POSITION
Funchon Selectar aldg
METER
AMP
SEMS X |0
Ranga Salector W5 — 3t

VOLTs FULL SCALL

d 2 Power Comnechion ond Warmup

Copaocer the pawet cond 10 a gonree winch conforms with
the requitements staced oo che decal jacaeed whees the line
cotd Jenves the iostrumenc case Rerare rhe Fincrion Seler
poi o eithwr e METTER, AMP, or SEXS X0 posirion and
nore that the pilor lamp lghis. Allow w waniup petiod of
ar least 5 minntes, unless the instumenr has noc been i use
[or many menths, m which case allow an gnitial wapmpp
period of au lease 30 qinutus

IT 5 IMPDRTANT THAT AiR BE ALLOWED TO CIRCU.
LATE FREELY AT ALL SI0ES OF THE INSTRUMENT AND
THAT NQ SQURCES OF HEAT BE PLACED DIRECTLY
AGAIMNST THE INSTRUMENT CASE.

Aprenuates apur g1gnal and yndjcaces
volls full seale

3.2 Voltoges Maoosuremant

FBorate the Funcoon Sclector po che posiion  marked
MFIRER. {abpece the volrage o be measured tu de mpue
terminals, oheetving the ground polarizaton. Roare the
Range Selecior vatil an on scale indicarion ig ohserved The
positian ol he range loob, logether with the merer mdi-
ation, Zives the vilae ol he yolidge at the inpht carmengls

For wreutesr dccarucy o instounent shoald be vnsed an s
verticul pusitiun, the posicon i whicly At 1s calibraced ar
Ballanripe Laboratorics, Inc. When wsed o the harizpnta|
pasirinn, halance ervar 1a the indivaryr way cwesult in redue-
ron of aeentacy  CUhis effecr, TF presep, is usually greaest
ar Lhe low end of the scale and may be redvesd by a read-
pustiictre o1 che Stale Adjuspnens as sucliped in Secricn
352



Alrhough pecat precastions o design wnd consencrion bive
beco taken rn minimize the inherewr hem a this nstro
meat, signal of rbe line frequoncy amounting v severu]
wiceovoles referred 10 the inper rerminals may be prosenr
I the highest aceuracy is needed when making measur: -
ments of siguals at line frequency, the averape of the two
indicariuns ubtained with dee ling plug in both s postrions
chould be raken

3.4 Effect of DC Signo| Camponent

An inpy ponpling capanieee, (0 seres willi abe lugh wpar
eenina | of che inseratmenr, effecrively blocks any dc signal
wonnponent wiless il should beeome excessively large. If the
de component pxeceds 600 vols {de working voleage of rhe
imprir rapacieee ), an additivnal blocking capacilor, with the
necessary de warking volrage may be placed dn series with
the input termimal, Ar low Freguencics the vulue ol this
capacilance nmst be Jarge enough (=00 wF ar 10 ops) to
prevene degradadon of the low frequengy accunwy of i
vultinerer

3.5 Overlood Consjdatations

Alebouph the imsttnucoy 5 Jesgned to wyrhstand racher
severe overlpads wichour dwnage, there are limies o che
amomnt of overloading which may be salely ipposed. In
general, on the lower tanges, this iz dicrared by the max
mum grid voleuge which die amplifier input tibe can wigh-
srangd withour damape, Ou the Ligher ranges the maximnm
voltage raring of compunents i the Dpar atteomatdr re
stricts phe maximom vofrage which may be salely applied
Table | below lists the mawimum overloed rutios for the
VACIQQS ranfes

TABLE 1
MAXIMEL M OVER| QAT RATIOR

Ronge Overlond Rotie | Maximum Input
0003 Yol 100,000 e 1 300 Vs
003 Yol 110,000 o | 300 Vol
A3 WVale (LIRS 300 Volts
10 VWols 100 p 300 yoles
Inn Vols 10wl 300 Vales
000 Voles Teal 300 Vals

3.6 OGpound Currenl Considaratjons

& ccramon sputge of cirur when making lew level measore
meats 1§ ground correnr, 12, a currene of sigeal, line, or
oibur frequency fowing in @ gronnd lead impedanve, which
resubes in 4 vultuge iy addilion ta the destred signal voltape,
appearing at the inpuy terminals of the valtmerst The
eil-,fem of snch a carceng sy e elininared or redoced by

2 eliminanng rhe ground curpont

I employing & low capicicance, tugh neeleoon-
roststance wolition cransfarmer herwoen the
power line snd the uelimerst

¢ employing a8 fir a2z prssible only cnazal con-
necring leads w the sigoal circuicg leading o
e volaneter myput wroinsls

d. making all grwnd fcad impedances as Jow as
posaihle

3.7 Input Impadance

The jnput napediace of rhis mseumen 103y e represeated
s @ puraflel combytution of pesistapcy uad capacitunce

The capaginve companeor 1% ewcnnally indepepdene of
frequency bur % a funotion of che range swirch serting,
and [s given w Tahle |L

TABLE #i
INPUT CAFACITANCEVS RANGESW | TCHSETTING
Ronge Copacitanca
0003 Volt 25 pF
003 Yol 15 pF
0.3 Wolg 15 pr
30 Vol |5 pF
W0 Volrs 15 pF
300 Yol 13 pF

The cesistive cotmpomenr |2 megnbms, 22245 ) 15 indopend-
enr of range switch secting ar the lower frequencics, hut 1
a funcrion of both range and frequency az the higher fre-
guencies and 45 shown in Jfig. 2

4 | 2 5 12

o 0003 V. HANGE

Z 2 =

L e

£3 }

= o,
| _/I " |

- ALL OTHER RANGES

o
o]

o I I o0 Julels

FREGQUENCY {kei—»

Fig. 2. Typical lnput Rosisjonce vs. Frequendy

3B Use os Amplifiep

Rorete (e funcnion selectar 0o che prsitivn wuked AMP,
Cunneet the signal to be amplified w che npur tr rminals,
obscrving grouwd polucization. Rotsee rhe tange sclocror
te the =ange which woull be uwsed 1o measuring the inpur
waltage  The purput in bow weailable at the qutpue jack
lacated om whe frone paocd upnd joarked AMEP OTIT.

The maximorm voltage gun of the amphfcr is 40 db, reduc-
1ble in steps of 20 Jb by means of the range selootar.




The meaunum outpur volrage avulahle is 0.3 vole, while
the outpur impedance is approsimarely 3 olims at mid-beod
frequencics, A disortion free emtpor s ohrainable with
Inad impedances as low ws 5,000 ohums  1he open clrouir
noise bevel referred o the Inout terminals will in general ke
woder 25 miicrovalts far all ranges. The response of the
wnplificr ¢ da within 1 db aver the range of |9 cps 10
T Mc for kad impodances of nol less than 5000 ohms,

39 Uss as Null Datector

When upployaig lus solomerer as 2 null indicator, e
case may arise whete the signal |evel falle below 300 micry-
voles: this would ke the ndicator off the Inw end of the
scale on rhe most sensitive range. Roraring the function
seleeror mo rhe SEMNS X |0 positiou wicreases the seastivicy
bw a facror of |0 pemmoitting uull fodicarons o below 30
mucravolts over mose of the frrquency ruage

3.10 Meosuremants from 30 to 300 Microvalls

Rorarng the Raoge Sulector o the most sensivive (0003
wilr) range aed sceting the Fuonction Sclector ro rhe SEMS
H10 pusitivn, petutiis mesurements over the range af 30w
300 microvols  Since the increase in sensirivity iz achicved
ut 1he expense of loop feedback, the acauracy, seability, und
frequency range 1n this mode of vperation wre wll reduced
The rwerajl aceuracr wver the frequency rnge of TNY g
e 100 ke will be within 5085, far response ar paings
gbuve 100 ke and below 100 cps see Fig 3 The noise Ioael

i s mode of operarion wuil be 12 rcrovoles or less
refetred o rhe rapur recmnals
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Fig. 3. Typicol Fraquency Responze of
SENS XT0 Funchion

3.11 Currmnt Mensurament

By vaing the Ballanpne Scrics 600 Preoson Blwne Rests
robs i conjanction wich this volancer it 5 possible o
measire ar oirrents from 0.03 microwmpere o 10 amnperes
lop a complers deseriprion of che accuracy, cueenr, and
frequency tonge of these shunc resistors, rcfer to che
Balluotme cabi|og

4. CIRCUIT DESCRIPTION

A schematie diagram and replacemenr parea l1st zre jpeloded
ar the ppd of this instructiou Loole Al 1efereaces (o sche
maric spobels w the [ollowing sectinng ace o these ar
Fir. 4

4.7 Input AHtmpuotor

Since che amplifice of the Model 300H-UT always operaces
with the sime basic sensitiviry {DUNE3 valr ro 0003 wdn)
an acteqator most be provided for ceducing higher level
voltiges o Lhgs rapge

Acmally che iapuc arronuacor of the Madel 300H L7 congises
of three separare attenuators. The firse provides s oefeceion
of 1td o 1; rhe second, 160 o 1; the cord, TIHND gy 1, 10,000
to |und 100,000 eo I Table 1T iy a bsting of runge selecoor
settings and attepuation eatios,

Arp vory low [requencies che arccanarion ratto 13 deterimined
stlely by the resistors employed At the higher Ereguenctes,
capacifive compensation is nooessary o oompensate for cr-
oruy strays, nput capacitance of de amplilier, et The cross
over from resiseive CAPACIFYE AMTEMIATT OOCUPS 3, APpRIOX-
prarely 2% ke Fie 4 04 a simplified schemueic of wll threoo
arrennars showing component valuoes ‘Lhe high frequency

ruspunsc o] allenualne Mo | g5 adjustable by means of €2,
the response of “n. 2 by C3, the respoese of No 3 by C4
Thus C4 serves 10 adjust the high frequency ecsponse o] 41|
tiree sreps of amenuaror No 3

TABLE 1l
ATTENUATOR RAIOS
Rangn Attenuation Rotio

0oua Vaolr I
o03d Vol 10
0% Vol ;)]
3% Volis 1,000
A1 Yol 1000
o000 Voits 100,000

Mote: The vsar is coutionad ogalnst maokieg ony
odjusiments of €2, €3 or C4 withoul Frst reading
Sachion 3.3.4.
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4.2 amplifier

Tae arpplifier constaes of fuur wpseitividy coupled penrode
stagea. The firse chroe soages sre operaced w provide voltage
prain while the fina) srage is vacd as a reansducer i convere
valrags m correnr for the recrifisr meter circuit When the
arrnment (2 aperared initg AME positfan che foorth stage
afgm pronvides voleige gaio,

Lowul Topdbak achiveed by unbypasacd cachurde cosistors)
an well as overall feedback 137 db or grearer) s employed
rmominirnize disareion gl giin changes from whateeer
cause Lhe ampliber response withow fesdbacly 5 shaped
v fall off Feony e aid bend vilue at o rare o approsd
wately /& db per wctave, As 2 cosule o thiz and the amouns
of fredhack available. rhe srability of rhe amplifier ar he
hand exteernes {10 ops and 1 WMre) is essentially thar of
rtid band

In the SES X 10 posirion, the basic scnaiciviey of (he inscru-
ment s inercased |0 by reducing che loop feedback
with an wrendanr cedicrion 10 handweidenr and seabiliy

The ldgle jregponey pespupac of el insttutenr b adjust-
able vver a narrow ranyge by means of L1 Spe Seccion 5.3.4
The pain ar senaitiviey of the insrroment ig adisrable aver
a greall range by means of RIN in che feedback nerwork,
BAl adjuses rhe sensiuvny of re SEWNS 310 fuociion. See
Seclion 333

Thee Learer of the wpw amplilier sj0ge 5 operpwe) on de
oo wdndndze the live foequenny wompunenr mjueted In tlgs
low fevel stage. Thus the coror incoeduced when measuring
voltages of line froquoncy and a5 harmentcs is substancially
reduced

43 Rechificr-Meter Circullt

AL corent, sipplied by the usr ampliher slage, 5 possed
througly the reculivo-melet it snd the feedbuck nop
work o prpund

The requiber ool be dull wave, bodge-ype employing
sanicund ipor dpodes, Dicvet corrent fovm ic passes chppugh
Meoor M. The capacitor across M| oscrves o reduce the
indicarar fiurree ar the lower Freann-:'if--;. ‘The responge of
the cirenir {5 averapge, alrhough the meter 4 calibrated BMS
in terms of @ sine wive,

Resfators Bd3 and Rad provide for an adjusrmene of the
merer indication ar 3 on scale. S=e Secrinn .32 A small
current, derermined preimarily by rha valine of K47 and the
prtential ae the top of rhe cecrifier circuit wetlp pespedt to
ground, is passed down througly che reciiflec cienit. The
division uned ditection of this currere tiro)gh the meter b8
determined by che position of R4d3

Tle Youward and jeverse copductance of wll semacouductor
divdes 15 w funerivn of theyr operacng winpg pacuee | in addi-
tion g octher frooors) and 15 chercfore 'Lngucncr_‘d by ambi-
enr remperatire. [n the operarion of this instcamenr this
effert manifesrs irself ag 2 small change in indication doring
the watmip period, the effert being larpest for down-scake
ivhicatinng  T'o rednece this effece @ third diade of che same
type as the sienal pnic 15 employed w4 compensating ner-
work congisting of B37, B39 apd CRI.



The signal tectifiers are of a hermencafly-ssaled. gold-
bonded rype and #re siromally imngune Lo aging and environ.
menea! vondicioas. The nhercatly aoc-Maeir charscrariaric
of this dinde {s reduced to neglimble provortions by ineoe-
porating rhe recrifier circurr within rhe feedback loop

The indreating merer is of special design emploviog shaped
pole picces to achieve # logarithmic voltage indication

5.

Servicing of the instrumeat by the aser 1 fouseble, pre
siding the prncedares vutlined ja this seerfon are lollowel
However, it caaooc be o suoagly omphasized thar oes
work shonld be encrusred only @ echnecians having e
hiuhest skill and experience in weasurement fechniques.
A& eefioed und cappeehensive mechod of recalibration ix
hevond rhe geope ol chis mannal and canpoe be effecred
without specialized pquipinent having an order of accuracy
mucl, mreater than rhar of the insirumeny heing chocked
Such vquipment and persannel trained in ils use are 2vail
akle 1o the Calibration Lieparement of Ballutipe babora-
raries, Ine 1] trouble develons which rannot be corrected
excent hy rhe roplisciune of special eempunents. or if the
nser i hor equipped with twe necessary test equipmet, i
15 recornmended rhar the fnstrument be reriraed o Balla
e Labararmries, Inc. for servicing. The inscriment shunsld
in el cases be preceded by a letter wwdicating rhe finfe or
desired gervice aodfor recalibrapig  {See Secrion & Ship-
pung Instrucuions )

5.1 Geperal Instructlona

5.1 1. Fusa ond Pilot Lump Replacemant

The Ruse s of the Slo-Blow type apd 13 rared ar 04
empere {or 115 wvolp operatinn and 02 aupere for
230 wolp operatin The fuse holder is of the exrracmr-
pust type and 13 ooired on the fronr paned

The pilor Lyup, Tepe 1813, is accessihle by unsroving
the red plascic eap Owed on che finng panet

E.1.2 Line Valjoge Canversian

Lt is possible ro operate ehe Mesde] 300H 117 freow cither
a 11% volr or 230 volt fine supply. The line volrage
for which the instrumeny is connecrad on leaving e
Faetnry is indirared on 2 decal lovated sdjacene o the
pUwLL wurd wetgelice polat. To cotnrerr from |3
wole e 230 wolr oPerapnn, or vicn vorss, see the sche
mapne disgram Jociie] ar che pock of this manual

Papqadic Checks

521 Egqulpmant Regujred

a A suhle, disturtiup-free, wnd ecwalely caiibrazed
soutce of voltage with a mignal frequency 1n me
range of S00- 1000 cydes. Ouatpue ol the 5Cloce
shonld be conduupusly varable over a tange of &

31

44 Power Supply

Amplifier plzrc and sereets voliages ate pbtaned from a full
wave vaoium mbe rectfier emploving on £ filrer, 1nd gas-
eous regulater mbe Tow volrage de power for the firse
apnplifier stage heater is nhratned from a full wave rectifier
employing hermetically sealed silicon juncrion diodes, and
1 rapacirance fltcr. Al other wnplifiss hearers are nperated
on ac bolanced wirh rewpect to ground.

MAINTENANCE

lcasr 003 myllivolt to 1000 yols  The Pallanine
Maudel 4200 or 421 A Procinun Calibrator ¢ refer o
Ballzanne Caculogi 15 sowch 1 smince of volege.

A srable, distotuon free variahle frequency signal
geletalor Covering a ranpe of at leage 30 cps m
1 Me. ‘I'ne murpur shuuld be vaciable over a rangz
af ar least 300 microvedrs o 3 vohs.

A stable, sensirive, fappeponding volrmerer cover-
iy a tuuge of ut kengr 10 eps o Mc and a voliage
conge of 300 microentes o 300 yolis Tor hiphest
acoracy che Ballaine Modg] 440 Micropoten
tioenelat and Model 305 HF Tragsler Volumerer
are recommendued. In e event thae rheSe 2rc nof
avadable anorher Ballantine Mndol 300H U7 known
o7 he o calibratiot coay e tised

52.2 2,000 Hours Qpeation Check

At the end of each 2,000 hrues or | year of operation
it is reconended thad the checks ourlined in che Lol
lowing scomions by wmwd

531 Artemtatny Decading

332 Bcale Adjnstmen;

.53 Sonsitivaey Ad|uscment
354 High Freguency Respunse
535 Low Fregqnency Rosponse
334 8BNS X1 Patfstmance

5.2.3 4,000 Heuys Opeopon Check

Ar the Ly of each AW Lymirs or 2 vears of uparation
o0 is recommended diae all vecoum tobes be checked,
replaced as necessary, and the checks outhbed in the
followring sectinna be made;

551 Arremuate, Docading
£33 Reale e‘;d]clsrmenr

533 Senmuvity Adjnstment
334 High Freguency Rezponse
333 low Frequency Respanse
5.3 0 SENS X10 Petformance



5.3 Parfarmance Checks

5.3.1 Attenuator Decoding

When the sianal inpue to the insicament is increasad
or decreased by precise factors of 10, and the range
selector changed accordingly, the indication of rhe
inscrument should net vary by more chan 0 025F
Thus, if the nstrument is indicaring 10 on 4 civen
range, increasing the Input by a facror of 10 (0%
and swirching o the next higher range. should produce
an indicarfion of 10 (2£02%%. Decading checks
should be made with an undistorted sine wave signal
of mid-band frequency (400 o 1,000 cycles).

There are no conrrols or adjustments relaring o rthe
attenuator decading, chis factor bring solely determined
by the attenuator resistars, Tf ir is discoversd (hat the
decading is in error, in all probability une or moce of
the arcenuator resistors has chanped in value, How-
ever, some wcther possible sources of difficulry arc:

a, grid current in the amplifier inpue b V1
b. misadjustment of Capacirors C2, €3 or C4.

Note: No adjustment of thesa should be
mads withaut reference to Section 5.3.4.

R40, WULL SENSITIVITY
ADJUSTMENT
SECTION 5.3.6

L1, 0.003V RANGE
HIGH FREQIUENCY
ADJUSTMENT
SECTION 5.3.4

R10, SEMSITIVITY
ADJUSTMENT
SECTIOM 5.3.3.

The resistors emplayed in the artennaror are a film orpe
of advonced design, exhibiting a stability approaching
that of wire wounel i, bul free from the reactive
vefeets inherene i the e, Inidally de resiseor valoes
are macched to & tolersnce of L0258 o addition to
which the wmperature coclicients of e various valoes
arc closcly matched, In view of the ubove i is recom-
mended rhar the wser make no cesistor replacements,
EXCEpT perhaps as an CMoCgoncy IMCasure o lempo-
rary basiz. Tr is recommended thar the insttument be
returncd to Ballanrine Tahorarories, Inc for servicing,

5.3.2 Scale Adjustment

When an undistorted sine wave signal produces a
deflectinn nf precisely 30 on a given range, switching
to the nexwt higher ranpe should produce a deflecrion
of precisely 30 on scale. During irs calibrarion ar
Bullanine Laboratories, lac, the insrrument is very
cutelully adjusced for chis condition, and fr shaold sel-
durm be [ownd pecessary to readjust. la the event that
readjustment dows become necessary, the eoncrol relac-
ing thereta i3 Rd3, and is availsble through an access
hole in the right-hand side of the inscwment case.
See Iig. 3.

R43, SCALE
ADJUSTMENT
SECTION 5.3.2

ACCESS HOFE M SIDE
LSFF FIG. Bl

C2, ©.3V RAMNGE
HIGH FREGUEMCY
ADJUSTMEMT
SECTION 5.3.4

€3, 0.3V RAMGE
HIGH FREQUERMCY
ADJUSTMENT
SECTION 5.3.4

C4, 3V RANGE
HIGH FREGUENCY
ADJISTMENT
SECTION 5.3.4

Fig. 5 Instrument Adjustmenis

Accass to L1, R40, C2, €3, and C4 is ohtained by removing the two knobs, and
then the engraved escuicheon plate. Note — Read sections 5.3.2, 5.3.3, 53.4,

ond 5.3.6 before adjusting any of ths above.



To make chie scale adjustment, firsr allow the ipsoru
moor w war wp compleely, Then cnnnec 2o undis-
rorccd sine wave ol nid Boad freguency 4080 1000
ryeles; eo the input termsinuls and adjase e areplinsde
ot am indicarion of precisely 30 on coy range [cxcepr
the 3000 volr ranpgel. Swicds che fssgwoeat cange
selecior e e nexr higher pange. The indicwtion
should by precisely 3.0, Decovse of the relarively high
dumping ar ¢he Juw end of the meter soale. sufficient
fine shaald be allowed to perando e indieating needle
to come to s final posicion, o is alw recommended
that the neter be tapped lighey o remuve oy ellecis
of pivoy friciion. 1f the indicarian is non precisely 3.0,
vorrect by neans of contrel R4s Recheck and ceadjus
if mecoszary,

533 Sensitivily Adjustment

The design of this tostrummant 15 fch that at shuuld
multain 115 accuracy over exrended perindg nf time
and wse. Ap Ballwadne Laboratories, Ine, chis arcaracy
5 very carcfully adjusted and cliecked. Moteovet, on
attempr 1s rrade o disrribuce the vaneos inbereat
errars, so that the best passikle overall accucacy results,
The uwser, therefore, is cautionsd apaing: making any
ceadfustisienes widhoud fully determining chae rhe in-
SCULMCAT [5 [y Srpit.

Al checks o sensiiviy shonld be made woarth an ondis
corted sine wuve of 2 mid-band frequency (AN - TOGO
wrdest, The exverpul standun] meder, iF used, slould
be aceurate to 0 2979 op Detwer, and preferably of che
EMS responding type

IF it hes Deen eseablished Ujac e mstoument s
error, thy frsr attompr wr cUreCnn aliould e wlbe
replacemeanr

If mhe replacemene dnes nor cosmorc awucacy place
the otiginal tubes Back in the Fstrumenr A small
adjustment 15 possible wil concrol R0, available
duwough ay access hole in e left hand side of the
cuse, Sew Feg, 5. A largee adjusiment Bs available by
changing the walue of RI13, although the necessity o
change this valoe iy beoan odicueioo o somelung
elst s ar fanlr 0p the msounsu

5.2 4 High Frequancy Response

A descussion of all the facims entenng unto e Tegh
frequency respense of this Instromeent 05 bueyond e
RCOHDE nf rhis mannal. There are, however, 3 nopmber
of adpreeraents cannecead with rhis response and a pro-
cedure for making these adjustments will be outlined
Al chiechks of response must be made with ; distortion-
free (If possible, less than 176 ) sine wave signal, and
the [mstromen; wsed as & reforence muse have an
cxucmely low ceoor (proferably less chan 32550
over the range of 100D qps ro | Mo The Ballancing
Model 440 Micropotentinmerey and Moda 393 HE
Transfer Srandard are recommended for this paeposc,
yfL the evenr that rhese are apt avatlable gaorher Bal-
lantine Model 30UH U7 knowa o he (o calibration
iy e used

To check the respanse of fhe INStment eorfalt 10-
gorhier el Insttunenes ws shown jo Fig & Sec the

signal gpeocrator ooa frequencg of 1,000 ops, che our
pur t a bevel conaisrene wrich ehe range of che Modg]
SOH-TTY ro be checked, and the level mpnitor for a
suirable indirarion Wore rthe indicarion on borh rhe
Madel AG00-0I7 amd the [evel monfar  MNexr far the
sighal generator to frequencies of 1 ke, o e, 70 ke
aged 1 Me, in each case beeping the indicarion en the
el moniter the saose as it wus s LO0O £ atid nowing
the indicarions of the Madel 30 H-U7 heing checked.

INSTRUMENT TO

LEVE L WONITIR BE CHECKER
RIEN AL BALL AMNvINE WMODEL
GEMERATOR MODEL 440 apaHu7
Qepp—i Me MiCRNPOTENTIOMETER
sl 1 TITC
MICRAMME T FH
1
515Nl MEGEL
G ENERKTOR w50 He U7
Qepa-1Ma
!
IM5TRUMENRT 10
BE GHEGKED
BALLANyIHE L
MOOEL 383 nggEa
HF TRAMSFCR PROEE
YOLTMETER
LEVEL MONI TR
—_ . —
SIBNAL MOBEL
GENERATOR 300H U7
iDepn 1Mc
——
INSTHUMENT T
BE CHECKED
MonkEL
00N U7
LEVEL MOMITOR

Fig. &. Frequency Respanse Check

1f br rhis procedure op 3 depermyoed thut the instree-
meht i85 i errty ar rhe hiﬁhﬂ frequencios, che fest
auempr at correction shonld be mbe ;eplaccmeont. I
rube replacemen: does not restOre normal esponst,
place the ariginal cubes back in the lnsirument



——

Jf thr respinse of the most sensitive range J5 abnormal
it mnar first b jestored and rhis range rechiecked. On
the rmosr sensicve lange, 2 limired amouant ol adjus:-
menr ar ¢he higher Ioeguescies (700 ke | Mud s wvall
able by means of L1 adjustable thrangh an acoess hole
s il frons pamel Remeoval of dhe eneraved csouech-
con vlare pronides access o L1 RAO, 205 and 4.
Sce Fig. 5 Ly shomld ke adjusted far 7040 ke | Mey
for the [laies) pesponse with ruspes, lo mid-hand

Tf the wdjusument of 11 docs nur restole horrmal ro-
spanse the [ollowing compononts wey be susperr
L1 CIl, 13, €16, €19, R17, RIR R13, R4, R2Y,
B3, 102, and CRA

Tf the response of the mosy sthsilive range IS Aormal
(=£05% 10 ¢ps ro 300 ke, =073 ro 70 ke,
= 1.5% 10 T Me) aod ereor exiscs on one o more of
th= attenuwor tuoges the alpistmenrs ute as follows

4 00% Vol Raoge — Adjust 1 for flactes
resphase ar best agreement with the masr
sensitive range

03 volt Range— Adjase C3 for farrear
response or besr agrecmony with the mos
srOsitive ringe

30 volt Bange — Adpier Cd L Barees
response L bust ugreement with rhe most
sensitive range The wdpustmenr an this
range 4lsn takes ware of the 30 aad 30U
Yol rnpes

If the above procedure falls ro esmblish norosa| ce-
SP0se np e dttebualor ange, eapacieors G, O3, C4
(3, LB and 7 may by suspect. Arcess riy rhose old
be had by remaval of the attenyacor shield affived o
the sear of e arremtarer switdly by means of ran
machine uotew turs  Hemoval pp replacemenr of
raparitors C2, C3 and C1 1w aor possible withow
reintves) of thre catire apcenuuor onin |F this appears
pecessary 1¢ is recommended thar the instrumenr he
piturned o Bajlannne lahorawres, luc for gerncing

5 3.5 Low Fpaguancy Razponsa

The low frequeney cesponse 13 dulecmined sojcly hy
the wmnplifier, rectiter-merer poction of the nsioomertr
and bence is independent of ranuge selecior setting
Thys respunse is inherently far and there are no con
trols ar adjmsenont ebing dhapem

To check rhe wr fruquepncy 1 esponse connecr gcthor
the instmments shnwn in Flg, G0 et (he sighal pen-
crator ¢ 2 frequency of LOOD cycles uad s€l (he range
selccoor on cle insirument being checked and the level
monitar fpy kive on-scaje deflecrions, qunng e mde
cation of rach Musg sel che sigmal pencraror to [re-
quencies of 100, 30 and 10 cycles, v each cage keepiug
the indicaring g the level mooilor rhe same 18 1T way
ar 1M oyoles, and nuting o dedicacian of dh LTS~
ment upder resr This jodieynn should be conswane
withio =+ TG%

5.4

I k15 Fesponse 15 abpormal. the Hrse Artémipr ag dor
rection should bue gpbe replacement. la parricular V1,
V3, V3 and V4 should be Cecked for wrid current
Abnormal prid currcne may be detected by voltages
o gtid mrmnber 1 which execed thuse specified in
Tablz IV nader Sertinn 5420 Other chmponcnys,
which 1f detective mighs lead o ahnoomat jow fre.
QUeOLy pesponse are

Couphng capaciors €1, €14, C18, C20,
C2p, €23, and €25

B}'Ilﬂ-“ CApdcipreh T2 and C24

a

Decoupling capaennre CI3A, B O 01 7A,
I, ¢ and C224

d  Regulane nhe Vi

5.3.6 5EN5 X110 Parformance

For dus function o pperate prapetly the performance
al the instrument in the checks ovtlingd vnder 5.3.2,
333,534 and 535 mgst be noomg)

T, check the SENS X0 perfurmance conneer o sigml
of mid-bagd (400. (00 eps) frequency o the inpue
rerminal of the Madef 30081 U7 ar a Tevel af 300 micra.
salls. Sed the ange selecror af the Modal 500010 L7
che D003 woll posicion agd tdye function seloctar to rhe
SENS X0 pomiciun The mdestion should be 30
=107 1§ this & ner chrained adjose for an Judication
of precisely 30 by means of R40 available through 1
accegs hale in the frooc pancl See Fig 3

Tl frequency cesponge rh thiz fupcrion ghpafd be
wpprowimacedy as shown o 1g 3 ander Secrion 300
arged wnay be checkad by e prrcedure curlined under
Scerivmy T34 wyd 535,

Troubla Shooting

54 Egupmem Requred

2 A stable dismrmon-free, and acccrat)y vap-
Brated source of volrage with a signal fre-
gnency in the moge of AU ta 1,000 cpeles.
The vueput of die soutce shonld be enatin-
twnEly variable over a range of ar leass
03 millivole o 10 wolts The Dalhotine
Model 420 or Mudel 4214 55 such @ souree

A srable, distorronsfroe, sactable frequenty
sgnal geperarar onvering a rangre of at leasy
10 cycles 1o 1.0 Be, the aurpeer of which
shuuld be vardable gver 3 range of ar least
1 millivwgly pr 3 vope

A sizble, senmsitive, Aar reqp[-nding yolt et
Lwvering o frequency range of ap leasc 1O
cveles o 1 Me, and a svolage ringe of |
rillivobr ty 1,000 yols  The Iallanrine
Model HWHTT? is guch o volioeler,

A Lol shmemillameter exhyhiting an npnr
unpedance of ar lcast 1) megoluns or higher
wheo measunting de volrages



5.4 2 General Molfunction

In case nf malfunction, as cvidetced by insclficient or
vven abseuce of response, instbulity, high bum o
use bevel, e mittent operatiog o nrher deschance,
the frsc step is to check all mubes. replacing any which
exhibit low gm, prid cureene, shares, et

MOTE

VOLTAGES DAMNGERQUS TDO HUMAN LIFE EXAST
IN THIS EQUIPMENT. EXERCISE EXTREME CARE
WHENEVER THE |NSTRUMENT 15 REMCVED FROM
THE CASE.

With rhe tabes pperatmg nonmally ¢he wﬂrage ar rhe
rithe eletents may be measursd and checked agains
Taht= IV All measurerrents shonld ke made with the
INErrUMens LApmt terminals shore crcnited and the
range swirch nn the mose sensitive range

The imstrument uscd to messure de potewtials shoukl
bave an oput restitence of oot boss dien 19 megobos,
Any radical deparrare (in cxcess of 199 ) fom dhe
wilrapes indicared in Tabie IV may indicare the natuec

of the trauble

In the event of a defecrive companeng 0 shoold be
repliced i accordance with the Replacement Parts
List lucared ar the eod of the nwnusl  LF e Conyponent
nr cnmponents are nor available Jocafly, chey may De
obieiined from Hallindne Takoracories, Tnc

5.4 3 Signol Trecing

liv the cvent rhar the procedure chus far faals e covoal
the natrre of rhe ceonhle, recourss may be made oo
signal tracing The procedure is as fotluwes:

W Wuh ihe wsimazent o rhe 1003 WV orange,
woneet # signal oI 3 mV, 1000 eycles oo rhe
inpur reominaks

TABLE 1V
TUBE ELEMENT POTEMNITAIS
Tube Pin 1 Pin 2 Fin 3 Pint 4 Pin 3 Pin & Pin 7
V1 0
GALTG 101V 153V 200V 410V o0V vy 135V
2 O
HAUG 101y 135y *II0Y *2 10 rFR oy 135V
Vi 0o
0ALG —01v 135% “310y L0V B2y 9a v L35V
V4 L]
BALIS =11V 1.5% W 0V *310V gty 122% 155V
V3
OA2 150 % 0 — ] 150 v — 0
v 0T *hivee
XA 300 —_ Fin 4 Pin 3 —_ TIEGV A0V

All messurcnpents made wich respect to chasus proond unless otler-
wise ndicared Al volrages de unless utherwise indicared  ac voltages

NCTE

IT 15 FOSSIELE TO DAMAGE THE S1GNAL DIODES,
IF THE PLATE OF ¥4 IS5 ACCIDEMTALLY CON-
MECTED TO THE CHASSIS OR GROUND, IT 15
ALLD POSSIBLE TO DAMAGE THE DIODES, METER,
QR BOTH IF VIRTUALLY ANY pORTION OF THE
MEYER RECTIRER CIRCUIT 15 GROUNDED. THE
USER 1S THEREFORE CAUTIONED TQ TAKE EX-
TREME CTARE WHEM MEASURING IN THIS SEC-
TION OF THE INSTRLIMENT.

b. Mcasuee che signel voltges ar rhe plares of
Vi, W2, V3, agd V4 using a sensitive, high
input impedanrs volemerer such as the Dallan
une Model 3AD0H-UIY When enuking thesa
peasurernents  precaurinng shouwld e tiken
against incrodncing apurious sigoaly o ngh
ropedance cironrs Operadng the usamenr
on  grounded plate with the aperaror makiag
contace with thys ground should be sifficicnr



NOTE

BECALSE OF THE PRESENCE OF HIGH VOLTAGES,
0O NOT MAKE CONTACT WITH GROUND UNTIL
THE DESIRED COMMNECTIOM HAS BEEN MADE
AND THE HAND REMODVED THEREFROM OB-
SERVE SAME PRECAUTION WHEN REMDVING
CONNECTIONS.

Copnpare the valtages measured wich thos linled on
the sthemmiic diagram loeated 1 rhe rear of chis nn-
wal (Fiy. 7] Any eadical departure {grearer chan
+1000% from the volrages showa may inditate rhe
naree of the pronhle.

5 4.4 power Supply Molfunchon

The power supply of dus msuument 15 of sxrremely
simple design and, except for vicunm mbe (W3, ¥6}

teplaceracnt shentld geldam of ever cavse any wraoble
The diodes (CRA4, CRAY employed in the de healer
gupply are of the Lennedcally seuled silicon junctior,
ypc and bave a viroually limieless [ife

O rhe schemane diagram lucaced ar the rear of rhis
mannial are the perrinene dc, ac and ripple (for hadk
] cycles and 400 rpcles aperarion parentiale, Tess-
urements of these shonld be made will zers srpoal
wipurt, and rhe instrument raoge knob ser o 300 wolts
Auy tadical deperiaee oo chese potendals rpay fnd
caty che carere of the erouble,

5.4.5 Trouble Shoskng Chart

Tir agzist o rrowble shoocing, @ eharr hag boeeg preparcd
which liars symproms. pussible canse andnr remedy,
and whers passrhle, a reference ro a perrinanr secoinn
of this manual.

TROUBLE SHOOTING CHART

Poamble Couae Fertinent
Symplom end/or Remedy Sections
| mgrLITnEns tnoperar e Fuse bluwy 11
0N OFE swireh
T.-fﬂe ml“d dcrecl:rl;'e
Bower supply defecuye 344
Vaomm rohes VI, V2, Vi, V4
ﬁﬂlp].iﬂft Cﬂmponent 3 4 3
Signal dgd- CR 2, CRA 43
bMetet 43
Caparimor {724 43
Frratm metef mdreation varmurn Tubes VI, V2 V3 V4, V9, VE
Arrenuator switch or component 41,543
Amplifiey componstt 42,943
Dower arpply componene 44,544
Meter 1odicating with luecessive hearpe-cathod o
zero inpur signal leakage W1, W2, V3, V1
i Apacirnr 25
Resistor R4% or Bdd 43
Amplifier oqillarng 42,543
Mcrophencs Y I eXCesSrely m.cmPhnnﬂ.‘
Imperfeatly soldes copnecimn
Poar electrical comrace 1 range swirch
Excossive I {aneeer Excessrve heier-caghods leakape
beats whep signals V1, V2, V3, ¥4
ner [ind freqlency ure Ltrsziutent bemg operared 1oostreng,
barmonics are measured ) magnettc hald of anuchor mstrwnun
O quipmene
Graund tureen; fowng in signal
carfying lead 36

- 11 -



TROUELE SHOOTING CHART Coatinuved

Passible Couse Pedinznl
Symplom and/or Remedy Sectians
Scale ad juscmene off — Vaomm mbe ¥1, ¥2, ¥3 Vi
fnpossible 1o eou ect [nede SR, CR3
hy means of R43 Russtor B3, R4
Capagitar 43 L24, 073 i3 %32
Runge switch does oop Hesiztor 1] W2 B3 R4 TS
decade Rao,R7.RE8 41,531
Capacirar €2, C3, G4, C3, 6,
7, C8 41,532
Amplifier rube V| { exeessve grod
Lurrent )
Arctiracy nff — adjustmenp Aenuator resisior R1, B2 B3, B4,
of B10 deoes nol coreect Ba, RG, R7, 1Y i1,551
Suale adjusemene nor prespecly made 41,332
Apoplifter wobe ¥1, ¥2, 3, V1
Defecrive dinde CR2 CR3
Meler 31
Abnogoal jugh Amplifier mibe V1, V2 V3 e
frexenty respnge Dhude CR2,CR3 4.3
Capacirne (2, 03,04, 079, CA 42 954
7,21, C15, CLG.C19
Abnarmal lowr frequency Applilier pube %1, %2, V3, V4
ICypUnst: Capacitars (1, €12, C14, €18, €240,
€2 023 024,025 CL3A, B C,
CITA B, C.C23A 42,555

Dhode CRE,CR3

&, SHIPPING INSTRUCTIONS

1f 11 should be necessary ta fetutn the nstroment 1o Ballae-
e Laboreiories, lne, nuake certain oot at least four iuches
of paddwy matcrial surroonds the instrument o prevene
datnage during shipment  Ship via KFA UNpress) mopor
truck, or it freeght, o

Ballansine Tabprarories Inc
90 Panny Ruad
Boonton, Wew Jersey

-1
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Pore M

2388
2434
2429
2459
000
LN
THHI2
Q08
7534
20k 7

8132
2008
Wil
2042

Bl22
Bl
8122
HI23A
2043

a1d
7833
Br24
Bra4
)2
2757

5314
BR13
Hb17
Ba1H
TOEE
1932
T
EI4H
Bans
T34
1773

|

7. REPLACEMENT PARTS LIST

REFEE. TO MODIT s00H-U SCHEMATIC DTAGEAM, 15500 MD 3151A

(et
Tymhol

Ll
c2
C3
4
C5
6
C'."
11
Cid
CI3A
CI3
C13C
Ci4
(]
Clé
CrrA
178
L7
Cl18
CIg
C20
C21
224
C22B
L2
C23
24
C25
C26
C27
C30

B
R3
1Lé
EY
1%
R0
R11
k|2
*Ri3
RI4
Ris

0.033 ¢F,
1434 pF
1473 pF,
14.73 pl,
3300 pF,
33 pl,
30 nF
30 pL,
S0k
30 uF,

M nF

530 el
022 uF
ol
520 pF,
opl,

S0 luF,

500 b,
A ll:F
230 pF,
LhAh gl
001 uF,

EIO
200204

| B
180

Gf
1,000
47
200
131
JEELEIL

it

Corfratciton o

S0, 000 Y, Type 22215501
30 WV, Type 18933
830V, Type 139 3-5
4300V lype 185-3-3
9, WY, Type 611
3G, 030V, "Lype 611
S5, 160V Tvpe 611
355, 100 ¥, Type 011
249 V, Type €426

150 ¥, Type [P

190 ¥, Type EF

15U ¥, Type KR

0%, 200 WV, Type 206
S, 160V Type 61
%, 33V, Type 01t
150 v, 'I'}r]—m F1

150 ¥V, Type FP

T30 v, '1}'|-?'E' 1F

0et, 200 ¥V, Type U200
%, A3V, Type 611
Wi, 2000 ¥ Type 206
100, 200 W, Type £294
500V Trpe ET

W0 Y, Tvpe 1F

00 ¥V, Type FP

W06, 200 ¥, I'ype C206
5V, Type 26

10%, 200 ¥, Type L2906
1%, 2000 ¥, Type CZ00
35, 100 ¥, Type GL1

— W%~ 15%, 25 ¥, Type EP

Resanion g

ohms, |, T}P-L AMESC
alnos, 1%, Type MLUOL
ohms, 155, Type MEGSC
olwris, 15h, Type ML
ohms, H4E, Type FR
Glias, — 3055, Type PM 43
chems, (1M 'Iype TR
vwhma, 3%, Type BB 303 03A
oluns, 1%, Type MIGL
vhms, 105, Tvpe EB
ohms, — U5 Speciaf

NMamz )i bugece

Lrademan
lalnscn
Johnsnn
Tuhrisony
Mg
iyl
Mial
Mial
Amnperex
Mallory
Mailory
Mablury
Ymperey
Mial
Mial
Malicr,
Mallary
Sallney
Alnpetes
Mial
Amprros
Amperes
Mullory
Mallary
Mallory
Amperex
Aperex
Amperrx
Alpona
Mial
Mullory

Elcera
lilecrra
Elecera
Flecrra

Allenn Badley
s

Allen Bradlgy
Aqupurex

| lectra
Alleu-Bandiey

Baifanting

*To some insrrumetes che component Tisred may oot be eed ar all v grg value may differ Teons e s sluc sl

- 1% -



BL

Fari Nn

To3g
RER20
1147
1029
1 0
1050
1144
1143
1146
1103
[0
1149
1146
1041
05K
10608
1404
1025
A0
1041
B
1144
1027
(233
ARZ|
8827
1927
100
8812
g2
goa0
a6
Glod
GoTo
HHIS
G748
GUTa
G0
3816
HR1G
BE219

REPLACEMENT PARTS LIST (Condinued)

RLCER TO MODFT 300H-117 SCHEMATIC TIAGRAM, ISSUE ML 345374

Crroait
Symbul

RIf
R17
Ri¥
R19
R0
RiII
wr?
R23
R24
| )
Ra
B27
R2ER
R29
[ 30
k3l
32
Bad
R43
B3
R37
R3H
k30
Rl
Rl
Rd2
Rz
R4
R45
B3
R51
R:2
B33
Ra0
Rl
Rz
Ra3
R4
Ra%
s
RG6T

27040
470

3, 10H]
T20,04h)
1,300 000
pILL
15,[HH}
12,0000
500
22,000

[ 000,00
)
7700

T8, TH}
A7 D00
2,500,
200,000
T2 00k
300
18,000
200
720000
100,000
00

800

83
00,000
|1 000 T
213

100}

300

4 00

A4 pon
00 ()
003,000

1 900,000
1,000,000
1,000,000
093,000
4{

|

Retistors

olinio,

1054, Type EB

chms, 145, I'vpe MFSC

vhom, 5%, Type BB 303 05A
chuns, 1%, Lyvpe LB

ohms, 3%, Tyvpe EB

cluns, 5%  Vype BE 303 05A
vhms, 1055, Typc EB

olwns, 0%, Type LI

ohms, 3%, Type BD 309 054
ahrms, 1095 Type FR

ulaus, 3%, Type ED

ohms
UL,
ohms,
uhms,
ouas,
uhma,
G,
vhins,
nhms,
lag s,
nhras,
whirps,
obims,
uhirns,
ohms,
phums,
ohms,
alin,
nhrng,
olins,
uhms,
olLTis,
ohiny,
ohms,
yhims,
olhuns,
nhms,
pluns,

0%, Type BB 300 03A
a0, Type BB 307 054
5%, Iype FR

1045, Tvpe EB

5%, lype EB

5%, Typ EB

ML Iype 1H

2%, Type BB 305 (5A
3% l'ype FR

54, Type BB 303 U5A
LHE., Type EB

1, Type EDB

=30% Type PM 45
1%, Type MEGC

145, I'ype MFEC
=30%5, Type PM 45
1415, 'T'ype FB

17, Type MEGC

0%, Type EB

5%, Tvpe L3 305 054
3, Tvpe 244E4025
a8, Ivpe IARA02
1%, Type MFGC

1%, lype MFGC

| %8, Typ. MFGC

| %5, lype MIGL

1%, Type MFGC

156, Type ML

ohms, |9, T}rpf. MEFsC
chris, | %, Type MF3C
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Manwnfacivrer

Allen-Bradloy
Elvcien
Amperex
Allcn-Bradley
Aljer-Bradley
Amperex
Allen-Brad]oy
Adlen Bradley
Amperex
Allen Beadley
Allen-Bradley
Apiperex
Amperex
Alcn-Bradley
Allen Hj‘ﬂﬂ]ff}r
Allen-Bradley
Allen Bradley
Allen-Beadley
Ampetex
Allen-Beadley
Amperew
Allen Beadiey
Allen-Bradley
CTS

Lifecrra
Electra

.15
Allen-Bradley
Llwctra

Allens Bradler
Ampercx
Sprage
Spraguc
Llecera
Elevira
Elecna
Flecrra
Eletlra
Flecrra
Elecira
Electra



REPLACEMENT PARTS LIST {Continuved)

REFER T MODE 00H-U7 SCHEMATIC DIAGRAM, ISS1JE MD-345LA

B L CAPspg

Part Nu Symdind ebar { ampranentt Manufacturar
3144 CE1 Duode, Type 533G Transrtron
314 CRZ Diode Type 543G Transirrymn
144 (LR Digde, Type 533G Ty Lron
7971 R4 Recrifier, Typr 305 R{A
TO21 CRI Recuifier, Type 36391 RCA
140 bl Fuse, 004 A, Type MDL Slu-Blo Bussmann
3473 It Pyor Laghe, Type tH13, 12 ¥ Goneral Elegrne
3025 1.1 WVariable Induceor, Sped;al Baljantne
Gzt M) Mo, Indicaling Ballanpno
3745 51 Sariech, Arcennaror, Spocial Ballatignt
3182 2 Switcl, Funcyon, Spoopl Ballanpine
H05% T| Pawer Transfarmer Dajlapioe
7T ¥l luhe, Type BAURA, Colde 10 R A
7207 v Tuke, Type GALIGA Code |6 BCA
7907 Vi Tubc, Type SAUGA, Coule 16 ReA
71T Vi Tube, I'ype GALIGA, Codc |6 RLA
2105 Vi Tube, Type 0X4 REA
3108 Vi lube, Type OA2 RLA
4139 — AC Power Conl Ballanrge

‘Ii‘



v
v4
CRA
€ap — . F 6 1B c20
CRS
RE3 sz
c22
ol 2
R52
c17 RAD SENSX10
€18 —
w2
C13 R10 SENS
R12

Cl4

Fig- 7. Ballantine Madel 300H-U7
Interior Viaw, Left Side
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Fig. 8. Ballantine Model 300H-U7
Interior View, Right Side
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FIG. 9. SCHEMATIC DIAGRAM, IS5UE No. MD-3451A
MODEL 300H-U7 SENSITIVE ELECYRONIC VOLTMETER

BALLANTINE LABORATORIES, INC,

Boonton, New Jersey



