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SPECIFICATIOMNS
BALLANTINE MODEL 310A ELECTRONIC VOL'IMETER

Vorltage Range

Dhreor redacdmy Toga 100 muareroles 1o [00 vols 1 & decade rarges
(oot o 01, 1 100 velts Jull scale)
mlemsurerents mey be made dowr o 400y ar redueced aecucacy when am
ploying muil detector femture Threshold sensitiviey of aull decectar v [0t

Frequency Range

[ wps to ! Mo owor voltage measureniont
Toops oee d Bl oas bridee oull deectoen
Aveuracy

o0 cange IO mjcrovolrs to IO volrs
3% gram [0 cycles o | omegacyele, 5% above 1 megacycle
at ary point on Lhe roeler scale

Input Irmpedance

Ranpe Switch Scttpng Tnpuat Impadance
QU0TY amd 0N Y Ranps 2 megnhms slygteed b 19 0F
01y Range 27 merehms chumed 1y 9l

I% 19V and (00Y Ranpes I mwpohms shunted by 9 pl-
Above audio Jreguengies shsnr resistance duminishes owing o inherent
propferties ot all reswtars haviog finitz physical dimensions

Scales

Logaitkome woltage scale {illuminated) reesing nom 1 to 10
Lacweny decibel scale reading from O 1o 20
[Tach reter 15 hand calilbrared

Arphler Chapacterisries

W amipigr sollage gamn o ol DB, adpascalsle by pecans of canpe switeh o
40 or M DR Qutput pupedances SO0 ohms Pelamimam ourpur woltae | volo
Flat within Lg {2B [rom [0 ¢ps o 2 Me.

Power Supply

115-115 1op 20-250) vales, 30-400 cyeles 35 wares,

Lules

l'ive Type 36854 two Type QA2 pne [y 6X4
All tubes sppplied

Dimensions

Pujrable. 6% % wide, 67 fugh, 103¢* long
Raock blounred: 19" wule 633% hygl, 67 Jeep

Weight

11 pounds net Shippaps weughl 16 peuads



INSIRUCTIONS FOR
BALLANTINE MODEL 310A
ELECTRONIC VOLTMETER

GFNERAL  {hi instiument 1= designed ro
measure simasonclal sollages (rom |00 mperovolrs wo
(00 volts over & {iequency ranie Trocn 10 eyveles o
? megacyeles |0 operates (rom g 105125 (o 2H0-
29 woll 3 to 400 evele power supalv

By mwans vt a six decade ranpe swireh the enlire
voltage ranse 14 indiculed on a single logarithnue
voltage scale reading feom « ro |3 The ancwer has
a uniform Jecibel seale pumbered pnm O o M
decibels  The zers of L Jecibel scale 15 armerarily
alranged for maximim se il ness s s Le coprespond
e 1 oou the voltage soale

Mts accurscy s 3% up o | megacyele and 505
abave | meganyele

ithough the meter mepn 8 suppressed g switeh s
provided lor ubtaiung oo onescale reading when no
signal i applied o rhe volimeler, 2ol this feature
PEFTAIES iLs use as a sensitive null indicator while
alss providhng neans lor measuring levels hbelow
(00 erovolts down ro 40 micrvales.

An AU pulpul jack permits the amphfler secrion
af the volrmeter o 1y wsed g7 a Aar pre amplifier
with gane of 21 4D or 60 178 Jdepending on the
apLling o e range switch

CIRCULT ARRANGEMENT — The  wvolimcLer
employs a resislance-capacity decade atrenugtor,
two megative feedback amplilier uniws, 2 [ull wave
Lrvislal diode rectifier and a togarichmie ndicating
merer responcing o the aversge values of the
wolpage wave bat calihrate | ipormas valies of 1 oging
wave 1ach of the amplifier units has sufficent
leedbacl o renderr the indications of (g 10181 rement
subimtaata| |y wdependene of changes in hine volkage
tubes wnd upher circut componenrs. Fart of rhe
range switch attenualer w placed between the oo
amplifier units thereby reducine dobw medise, b
and riicrophonics o o munimum. Far further coeut
detzile see the attached diagram

BASIC OYOPERATION [ 1e oltmersr 15 sun
plicd with tubes and is ready 16 operale s Tocen ol
it is only necessary Lo plug the ljpe oord oo e
specified AC power souree and Lurn en Lhe swite]
marked  ON-O VT The dhiminaring Tamps 1ne
cotparated 0 the indeating meter serve as wilor
lglts to indicare when the power is un

The wnput termmnal marked ORI s comnected
ro the case of Lhe vollmetel {0 order ro avoid rhe
mrroduction ol extranecus  wollapes between the

rer o poinks  wnoese polortbial dillerones s wnde
measurement  rhe mput rermnal marked  GMNED
should, whenever possiole, be comnected o rhe
pround u'otht sireull in which o veltage s beng
measyredd,

11 order to gvopzl excpapemsly snduced volospges
when vpersling on the mope sensitive ranges the
input learis tp the valtmeter shoobd by oas shoerl as
possible and should be shielded if the consequent
incredse i papacilance can be tolerated  This also
applies te rhe hindine post connecliops apd hencw
it s recommended that for measurements 1n which
the avopdence or picl up & ivperarive the General
Fadie shiglded [ead assembly Dype 273N ke
emplonregd

bleasiremencs v phe range 1) microvalts rp
A volls are casiiy made by reference to the range
caritch position Anc rhe reading on Lhe single vollage
scale  The mosirigh ot the pange switch indicares
che voliame mput Lo wigld (o) seale deflection of
the indicaring meter

For hest accuracy the purtable version o the
voltmerer should he aregnged wirh the scale o the
geter sitvated n the horizontal place tnr which
nnsitipn the specilicd sccurecy Ggures are applic
able A cegradarjon of accuracy by ey mere thap
Ve pEy ooeur 1D the insrrument g used inoany
nthet pesitiom owing L upavoidable limieanons of
moving  coil movernenls lrn the cose of rack
jountes volrmeters the specified aconrdvies appls
for the werlical posilion of the panel,

MEASUREMENT BELOW 100 MICROYOL LS
AMND ABOVE 100 VOLTS — Althowd phe ™ULL
DE | switch 5 designed for use wich AT brdges as=
descrihed below, QL can be emploved for expending the
range of rhe volrmerer dtom 100 oV Jown 10 40 o,
Ihe error in this region will be 1o greater than 107
Whenever the poindg falls beljow the scale on the
01 range, depress the WU DET switeh ard oo,
rhe reading in microwolts, Subrract feom thas reading
the deviarion introduced by the UL DEL swilch,
ag Uescribed Lelow. The resulting difference repre-
eents the volpape applicd (o the vortmerer mpe To
rompuce the deviatinm troduced by che NULL (e |
switch connect g signal to the volometer input sulli-
sienl te obtain an up-scale reading  Anv range of rhe
volrmerer can be used and e source can be of any
Ipeceency, within the range of rhe instrument. Ex-




imess the reachng macrovolts as though Lhe wlsliu-
Ment was On Lo D01 range. Now depress the ML
[T switeh and apain cspress the resulting reading
(1 ortictovelts The difference between these two
readings 5 the deviation introchuced by che NULL
=T switehn

Voltages less thas 100 mucrovelts oer the rans
from 19 ta 150000 Lycles mav be messured directly
with this voltmierer by usimyr L on conjunclion with
the Ballanupe 2ode| 2200 Decade Amphifier

by measureypents above 100 volts (200 volts p
the case ol L Mode] 3[0A 573 the Ballantine
hilodele |3]04 amd 13E0B Dullipliers permiit
increese 10 range to 100 wolts and 10 000 volts,
respoclively

MEASL"REMENT OF YOLLAGLS AT LINE
FREQUENCY — Even though rhe amoual ol resi-
tual bum i che wulgneter s nezhigille pEb AR
o notmal medsurements L gy gnuoduce slignt
errups wien the voltmetet @ used to messur, voll-
ages giving indications at the lower end of the
meter scale and havinge 4 Mreguency synchronous
with, that of the AT supply. Errors dus to this
annchicien will pob caceed 57 on all range sertings
except the N1 range yhore up Lo 3% 5 possible
| hese paccturacies may ke redueed] by paking
Lwy Musurements onc with the power plug n
normal palacity and the ather with che power plug
peverted  The mean of thess readings will represent
rhe Lrug valde ot the veoltage peing measured

1MPUT IMPEDANCE — The anpur ampodabioe
af rhe saftroncler depends somewhat ot the Zelting
ul the ranpe switch as shown by the rabulation in
tle specifications an pane 3

Ay dietol curropl LQIPOnNERT of rhe wace rnder
measurement 15 keph oul of Lhe volimers, by meoans
of a sepes plocking condenser im the 1npul wureuit
ul OO0 wols DC rating  [f it s desired to measure
rhe AC 4 ripple cotnpatenl of & wave »hose DT
compontent exceeds ol voluy an awsiliary  net-
sotk should ke emploved  Thys may consist of
a Saties condenser ol z=L least 3 pb (with a
voliage fating at least equal r the DO o
memene o) e wave under measuretient) and a
tesistor of ar |east 7 megobens in shuol o Ao ea-
gnple of the use of such & metworis would be Tor
the mewsuroment of the comumutator ripple on a
B30 valt T penerator

OVERLOAD CHARACTERLS [1CS — The am-
pifier eirclurs ate desygnedl eu salurate proemelly
when Lhe vollage exceeds the [ul] scale indication
of tlye Meter rhus protceling Ll motet Movemene

This 8 of consideralle adyutiLage ovey ather mecels

by

whuch may ke serwously damaped by overloads such
s the Sdodel 3104 wait wichstand  Overlosds
amounting to seyera] hundred to one can be salely
withstood on the fower ranges, while un the 10 and
LO0 voll ranges the maxinmm safe voltape g 400
vaolca.

EFFECT OF WAVE FOERM — The ndicacion
ob ths volttheTe, qre Droirtiteny| Lo tlie average
value of Lo AT wave undet measuremenl  Since
however ro1s primarly gntended ro measure si
Ausoidal waves jts calibrafion wop werms of the
vins value ol a sinusoidal wave., Since eleccranic colo
meters of the inpul diode Lectifier type respond to rhe
pezk values of @ wave the readings of such 2 metes
ariel the present volrme rer wiil ool necessarily agree
when harmones are present. 1he Amaunt ol the
discrepaney will Jepend on the nuniber and magri-
Lude of the harmopics presene as well ws theic phase
relalionshipy wilp respect to tie fundamental. o
=[] cazes haowever rhe Jopwmrluce of the readings
(ror Lpue s wa|des dne o rhe presence of hag-
famicg will be cupedoralz]y jess with an average
responding meter such gs e podel 3104 rhap
wilfy 8 peak responding twerer. For sxample, a0 Lhe
case of a Lhird harmonic whose amplinude 1o 2095,
of the findamenral the rpaxitum error of 3 peal.
responding meter may be as much as 20%; whereas
Lhe ppaximibyg efion or Oy g Verage resmomding eLer
sich g the PAodd 31004 will neve exceed 677

[fasmmpch as e STocde] 3E0A wolipneler pesponds
ca Lhe average value ol the A wave ' rumeaver
chsciepancies covasioned by any |ack of symmetey
i Uy wave such as are expemienced o hall-wase
peak resding mstruments gre minimized  provided
the crest facrar of the wav, Jous oot exceed 2
whety readings are being made ab Toll seale. por
lnwer resdings the crest (actor Hmit is increased
imvetses pronoTLon Lo Llw pato af the read-ing and
ful| scale Jdeflection

SCALE RANGE ADJUSTMENT — Londey ror-
mral compditions 4 vollnge whicly prodaces a scale
ceadhpg of 10 owill, when reduced by 805 (0 mothe
rarin of 10 o 13, produce a scole teading of |
Urdiparily no adjustmen, shoeuld  be necessary
LACGDT at very ilﬁfrf.ql_m‘nr imbervals, Dap (f some
discrepane, 15 noted an adjustment accyralye Lo
approximately 1% mnay be made as followns Allow
the wallipebal Lo wapm up tor 8t least Nve rmoules
Comment by rhe qput  stable AT source of ghour
10 volts of tess than 1% distalbion and of any
cinvenient fpecuency [roen 100 ro 10000 oy Ad-
jusr che amplitude so Lhat the mweter reads yll
scale (10 o the [0 vale ransge. Gwileh o the 100
vole rampe. he meter should now tead | 17 AL



the red adjusting svroesw ore thoe mdicapeyg  neter
chould be rotated uncil o dors Switeh hack o che
U voll range, Lo see whether the meter seill reads
[ If mer, resdjusl dhe inpul svoluage e resd 10
prnd chen swateh Back to | oreadjusting the red =orew
i necessary, [ it is not convenient o obtan 3
sonrrce ol 1 volts the 1 oend Uhe 10 volt ranges may
be similarls sed o make ths adjuslioenl by wsing
a source of t volt (Siice the unput resistance of the
voltenerer vy the O 3 volt range is slightly Ligher than
an che othey ranges rae wse of Sk range is noL recon-
rended 11 omaking thie range adjustment unless
the jrpedance of the volbdme sowce g5 [lss than
sO 0 obhmns )

[T gridgter Beddracy Lhan toat gdicated abon e s
desited it ry recommmendod chai phe scale range
adjusciicnt be made on 4 amele ranee B0 he vell-
rncler by usipg an external precision [0:} potencial
civider which presents to the veltmeter & Souree
impedanre of ned  rorg Lthan 2,000 chms.  Lhe
procedure would then ke as ourbned above evwepl
that. level changes would be made with the potential
divider and nor rhe veltmerer ranoe seleclor swipoh

METER ADJLISTING SCREW o the past
sume Users have musubdersrood e purpoee of rhe
red adjusting serew on the cpse of the mdwcarng
meter amcdl have tricd pe wse b eiliwr to byng the
pojnter o t ot the scale wirh o waltane apphed
w the wvollpqieter tnput tertmnals, or to change the
ralibration «; Lhe soluneter, mstead ol realizing
that its sole funcrion 18 to effecl the walu raoge ad-
Justiikip as desceibed 1n che preceding secrion The
dicacingg meder, bwing  |gearithmic, bas a sup
pressecd zerp and the normal positinn pl Lhe peinle,
with no inpot vellage s againtt the lefs hand ston
and off scale  The merr Jhould indicate on scall
unly when & «oftage witlhn the range selecre} by
the ranme switch s applicd (o the input cermimals
of the jhsrramenr (exeepr when the 7 ™Nufl Du
sWilep 15 operaped:

CALIBRALIUM ADJUSTMENT — Yo mally
no arpention need pL given Lo b macter or calibra
tion a5 che large amount of feedback in che insuou-
men eives 1L subficient iphecent stalehty ro main-
raqgn Che orngndal (aqetory eabibraviop watlun the
secly oy sppecifed. |lowewet, ta correct erpaty w hich
might resulc frarn the cunulapive effects of wide
varigtions in characreristics or replacernanl Lubts
(rutn average tubes, & varisble contral has been
provided whieh allews the calibracion to e shifted
a small amouny  Access Lo this contia} 15 possisle
with @ screw-drver after removing the plug button
situated on the side of the volemerer close v Lh
amplifier puLpul Copnictoy

[n adjusting the calibration of the stiument the
wouree vollame should be o fure sinasoidal wave of
any corvenient freguency feom 100 to 000 o pos
annd  tlae s wndicabig voltinetel used as  Lhe
standard should be aceerate (g A leqase 155 4 the
selecred tesy frequency

USE Ab A MULL DETECIOR  Allhouwsh the
Stodel 3104 voltrnele, possesses adoguale sensilivicy
o detecr unbatance voltages [or most  beidge
Weasurcment work, a condition niav acise where tht
unbalance vodkape will ke Peas than 100 rcrovaelos
ir which case the pointer of the « ohtmeter will fal}
Below thy leli=hand exdremily ol the scale when
working akl the Q001 vole range, [m this cofttingency
the nuap kFalance may ke consummated by depress-
e pthe pull detector swiweh acked TUINull Dt
rhereby supplyine 4 small biss current fz rhe -
dicaring Meter and  heingilep the pointer o an
an-scgle reading even U the aksence of an mput
sigrna| - With thiz switeh dipressed Lhe diccsl-reading
feature of the voltmeter 15 cemporardy invahdared
and the instrument serwes ooly, Lo edcats Lhe
relative magnitades af very low polenpals in Lhe
order of HI po 300 microvelrs and in a (requency
range of 10 Lwvchles o 4 megacycles  {exrepl ows
discusged uncer hdeasieemente Below 100 “Micro
wolts')

USE AS AN AMPLIVIER — psercing a scand
ard Lipoand sleeve telephone plug inta Lhe outpul
jack marlked A OLUTRUT  sutornatically dis-
conng, Lz the (mdicating weter ancd makes the am
I—,Iiﬁer‘ staclien 4 Lhe o olloelor wsalle g o slaldle
high zain preamplifier When g ranpe switch e
sel Tor the 000] 1ange the gain of the amplifier 15
of DP which rain may be redoced g cither b r
20 DO oy setting the ranges switch to the || OF
ar the 01 gitting respectively. The maximum un-
disrarted aurmmut of che amolilicr s 1 vole and pa
putput onpedance is 300 ohme When fed imro a
boad [1aving 9 Legjstance of nor less clhan Y0, 000 ohims
dmt] @ capacitanee o} 40 g 70 plo (which may
[~ that of rae oepiie cahle) the Apldier will give
u response uniform wichin e DB over che enriee
feequaeney ranpre [rwn FE cveles po 2 megaoyches

bhe kot aodd rease devel puiesene at the output
jack wher the ipnstrumenr is nse} 8% dn amplilier g
lems thao 20 illivoibs on the most sensicive range
Wl vl und less Lhan 2 millivolts on che othe
rariges | hese noisz levels sre 33 (OB apd 34 108
respectively down from che maximum  uadiscosred
culpul volpage level of 1 volt, They ate eguivalent
toy less thap 20 gnictovolls e qeries wilpe Lhe prid
o} the ipue rubke



PMOYWER LEVEL MEASUREMENTS — [t vicw
al the mame Jillervn applications for Ballantine
Voltmerers and the prevailing Jilleeences in power
reforence Jovels i wag felt inadvizable o relal Ui
dh seale of Lhe Lasic pstrument 1o any particula
level " Accnribmely, 1 Lhw aiterest of clariey ano
senerslity, fhe U of the db seale has been sec 21 be
trarily at | on the voltage scale, and 20 db, there-
fore, copresponds ro 10 on the voliage scole,

The macet fregquently wsed power references at
which « level of zero degthels w arhilrarily set are
j' [ millivart of power coree-

sponding o (R775 voles across

g pure resistance of H00 b

(1] [ W& a0l b

(‘ Borilliwully of power Core
sponding to |89 volly soroee
B pure resistance of 600 ohms
G milliwatts of power LaCr-
spgnding to [752 volts across
a pure resjsrance al 500 ohems.

(2% oW 000 4

3} b omWap0 2

The Tolliwing table enables a ready conwversian
liom the dh peading of the Bafantine Scale to the
ueeual coro db power |evel mre any of Lhe relerence
levels ahove meluding sere db corresponding 1o
[ ‘r"i_'."]r..

M power relerence levels otier rhan rhiose ahove
are mvelved the Ballanline Labaorztares, Tpe DR
Slide Tuale wall oe foung very wselu| mothe corre-
spamiing decibel |evel deteiminarions The slicle
pules are available lee of charge on appllcation o
the Compaty

MEASUREMENI OF CURRENT — By using
Caflar e Serpes 000 Frecispon Shonr Reslzeors

conjunction with ths volemerer cuerenes fpom O F
rmcroamee. e 3 amperes may be measured over a
lrequency ranye ot 10 cps ro 2000 docyeles with
an accuracy appeoachmpr thay of the volumeter, 1t
reduced] accuiecy 5 tolerable current. measurements
may be dlso made ul freguencies up o | megacyele
within 1re limite starecd 1 oor ey ulogue description
of thew Precision Shune Regtstors The lowes
Shumr gvailable for inimizing voltage digps (6
(.01 opin, which may be userd ro measure Lurrents
fearn 10 millimemperes Lo [0 amperes up to 20,000
cps wech ab tnreoduced crrar of less vhan B5%

SLRYICING - Servicinme ab this maguinent by
bl wser is pon Llewoomended ehorpd for the renawal
al rhe fuse, illuminaling Kinps and (ubes

CAUTION

Do not remove either Lhe v 5-5054 Tube or the
Jdiode wasembly 30A-ND withore Oest either gwilch-
ing the wstrurnent ofl or inserting a telephone plug
il the amplifier oueput jack [ arespe 1o e diode
assernbaly can resulc if this precaution is oot aheerved.

WARNMNING

Huwevey, it arremipre are make tooimyesiya e the
incernn| pdrla uf 18 volrmeter potﬁnti;ﬂs d. hipzh
as 00 VOLTS MAY Bl LNCOUNTERED with
respect to che ghassic  When jemoving the panel
[ohl tie outer case of rhe valinete, unscrew only
the fogr brighy ovael pead screws at the edges of
the panel, and mot the bl ko Phillges head screng

REPLACEMENT OF TUBES  Maintenance
ot aeeuragy within che gpectfied Timers 12 depeisdetc

* g garve thost who [reguenddy sk e reference ro zera dibm [noolo ofum cironts 4 speciul versinn winded 104 201 53 ava|abile

with the db scale relared direclly 1o this datum.

ROLIEL 1104 PHE b0 BE ADDED TO QR SUBTRACTED FROM (LI b HEADHMG
RAMLE O] TTIC (SAE L &t 1313 SUALE LN DROER TO CORYTRT 10 T .
B sl DESIRED 7RO RUCEH R MNCE LEVEL
Yoles dara Level = Zero Livdd = Tova Level = Teaen Legel _
1l Goale Liet¥ cag rbim A WA b, wryk =200i ofrn 1 wull
a oot —77 B -6 h 218 —#0
{10} —5i B —f7 R —Gbdw — &b
ar - 373 —d47 1 - 114 -0
[ - [7.b 25 6 -4 8 a0
oo 4 22 - 1@ - 48 0
[ o +121 | 144 + 157 +20




o the extent of tube deterioration after the yolt-
ereclel has been subjected to extensive use EBaen
the stahilizing & Fect of nepative fesd-hack (annot
completely offzet severs degradation of cube harac-
Leristics, especially when a number o] tebes arc
il ved wimulLanosusly

A symple test can ke underraken as tollows ro
clwck the owveral} state of the omplifier tubes apd
g0 Alloyw the vser 1o decide whether fube replacement
15 [eresSary

lserr an adjuslabily autertcansfonng e (sich @y 4
Varac) hevween the voltmerer and the power hne
Feed 4 stalile signal o] audw frequency o the vol-
meter npr termgnaly and effent adjustmenty e
produce an on scale deflection  Noge the change n
readiog ws the line voltage 15 wacied |etween che
ity 107 and 127 wolts IT phe change exceeds
105 it 1= recommended that all amplifier tohes he
checked for sub normal transconductance

Thi, nstrumenl 1 bited with o lamp (Type
T547) mounted between the rwo A2 regulato
tubes, The illuminaticg frone this lamp aids o
the firing of rhese tubes under conditions of low
Lite voltage |t vhe instrumeat exhibits eacessive
meter Nutter alter bong wwrned on Tor 4 manuke
ar &6, check far a lamp failure  Occasionally an
A2 rube, with aging, will becoine sluggish in fAring
even wilh Lhe highere light & abient provided Ly Lhe
famp any] the (ube shoupd (herefore he replaced

The falure of the merer (lumynating famps to
hht arter Lhe swilely 1= turnwed on s un indicsdion
of ey her burned nue lamps or 8 hjown fuse  Access
to Lhese lapmps for ceplacement ptirooses may b
abrainegd by remonving the cover of che mdicaring
metel by unscrewing the two holding screws on the
rop Uhe Tuse ds localed oo Lhe side of ghe vellmerer

th

case tluough whicly the power vord passes  [r s ot
the cartridpe rype and may be reploced witlout
removing the woltmetel from s case |[n, merely
unscrewing  the  thumn marked  [uze”
Spare fuses are supplied bot iF additional luses are
recuired they are type JAG & ampere, und oy
be ordered from amy stendard suurce of Tuse sypply

=EETEA

Speeralimed rechruques and baghly precysy cahlyras
oo eguipinent are necded lor (horowsh servicing
al Lhe yollmeer. |oow theretore stressed chat am
major problem concerning jts operaticg Lo reported
to Ballanuite Labsycdalorics, [ne whise engineering
ancl repair deparrments will give it thelr progpt
attetrtion and will submic supeesiions e desl wich
the difllculty  Give Wl details concerning condi
vons af usage, iorlading che =erjal number o] th
voltmerer

[f arte, avnng qo woogpendanong grven by us,
Lhe difficully still persises, or f the defecr s clearls
in the voltmeter apd s pot eliminated by pulie
leplacement, Lhe wutuimieler should ke returned via
Ralway Fupress packed in a surrounding or at
least } op 4 inches of excelasioy w sitnilar o erial

[n the caze of ay; mstioment whose period u|
purchase gxceeds tlie warranly poried, o reasonzkle
charge will bo ade Tor repaies ancd for reslacement
of faulty companents includiig defective tubes

WARRANTY - We warant cach mstiument
sold by us to Le free from delevts (o ypaterial and
workmganshin, Our obhganon under this warranty
15 himyted to repalring or replacing any insuraroenl
ol purl thervol excepr tubos or hatlermes which
shall. within @ vear after shipmient ro the origina|
purchaser plone Cpton Ol cwartloapinn o beoele-
leelive



REPLACEMENT PARTS LIST

REFER TO MODEL 310A
SCHEMATIC DIAGRAM MC-792H

B L. CIRCUIT
PART NO. SYMBOL CAPACITORS MANUFACTURER

240 1 047 pb, 600 s, Lype G200, Ceodal|

2453 2 (5 5 pF, Variable Troemmee | 3y 532, Lirie

2225 3 3 pI', Type C35C-080-] A To0

2431 (! 312 plv, l'ype TS2A 3 Fre

2404 .5 120-760 plr Mlax, |ype X303 Arco

2407 L6 550 1600 pF Type N300, ALco

2213 o7 004 pI, Mica Twpe 1% Cornell-Prabilier

2201 R 2l Mige, Type M 15 C-020-MM Arca

200 04 1 ub7 150 v, |y DER, Maginayox
CoB 15 ub 153+ Type DDFT, Magnavox
ol ui el , 2w, Tvee OTF, Magnavox

2udit 931 100 uF 150, Type DEP, bisgnavox

2351 ("1 { w200 v, Type 6210 Ciondall

2142 C12 01 wb, 200 ¥, U'vpe 109410492, Sprague

222R 1% 50 pF, Type ChTSE-500], MO

2226 (.14 3 o, Type CMIF-C-030N. ATug

2451 s 1-8 plt, Ceramie Varighle Type 532 Fre

2101 C16 02 ok, GO0« { ype GAP22081T [ Magnavosx

2103 Cl7a 15 pF, 150 &, | vpe DRP, bagnavox
LTl 15 uF, 150 v, Type 10FP, Magnavox
Cy7e W w2 v, Type DIVP, Magnavox

2134 Ci8 033 ,F 200 valt, Fvpe 6210, Coodall

2138 iy a1 U, 200 volt Type 6205 Clonsdull

2503 20 22pb, lype UA, Staclpole

2053 (3] 25 wF, 2% v, Type DPP Sprague

2318 "2z 2 ulv, 200 v, PUP, 0 +10%, Comnell-Dybiliyr

2053 €25 23 uF 25 v, I'ype DPL Sprague

255 24 25 uF 2% v, Type DFE, Sprague

2018 25 1000 uF, 10 v, Type DFT, bolapriavos

2050 C26A vl ub, 450 v, Type DIE, Magnavox
sl 10 wF, 450y, Tvple DRP, Wiagravox

2024 £.27 50,8, 350 v, Type DFP Bagnavox

2040 (28 14 ub, 150 v, Type DI'F, Magnavox

2041 (29 100 uF, 150 v, Type 1D-F Magnavox

2040 o 100 k| . 130 v, Type DI'P, Ylagnuvox

2232 231 150 pF Type € M15-E-181-], Arco

2235 {laz 33 pl, Type CA-15-F-3800-] Aty

2215 * 34 b, Vepe CMA-15-02 0530 M Arcn

* Tlee smlies Of THE38 (Rer1 wee Selonumed | wing rhe palibrabos o) Lo msrraroene and s JUlor gt che Lo el



BL.

PART INO.

1038500
303
13109
1172
[335
1260
1351
1460
1460
1169
1333
I ES
1656
10273
1064
1044
1346
1338
146
1208
106
| &S
LIS
1081
{723
109y
1082
11400
108y
1315
18110y
1345
1754
1040
1713
1814
{713
1342
113
1716
1717
1268
[0
|37
| D&R
108
1637
1028

* The » afues of those (tema are dhurermanyd Cucmg W cpdibeeai ol 1 e mesbrpment and spee chffer troe £+ aloes [laced

REPLACEMENT PARTS LIST

REFER TO MODEL 310A
SCHEMATIC DIAGRAM MC-792H

CIRCLLEL
STYMEOL

171
W
1%3
134
5
.8
R7
[+8
AR
B
11
Rl
Ris
R4
Eis
R1&
Ry
E18
19
R 20
.21
k22
F25
[+ 24
R2s
R
k27
IR
Rz
Ran
R
Ena2
L33
TR
[435
Ean
.y
Rl
[L.3%
[2 40
1441
R4z
E.a4
[ 5
R47
Fag

=T¢ 50}

1R42

RESISTORS

G20 abng, e EB, 5%,
230,000 ohms Type CPX-La, 19
20 400 ohres, Type CT-14 168
3 ohms, Tvpe BB, 5%,
2000 chms, Type CPX-L4, L%,
7.3 ohms, Tvpe GB, 5%,
0 ohies Type CPX-1, 19,
2 000,000 ohme, Type CFN- Lo, 15,
2.000,000 onmes, Type X1, 194

20 elurs, Lype LLY, 3%,

140 ohme, Type T X-1g 164
18,000 cdune, Uy pe B3, 525,

7,500 ohms, Type N20 19,
a0 ohms, Type EB 5%,

220 olhums, Tvpe L, 5%,

10,000 ohms, Type EB, 5%;.

00 ohems, Type CPX<LG 15,
100 chms, Tyvpe TPX-Lg, L9,
1,000,000 akmis Twpe CIN-14, 162,
111 100 nhms, Type CPX-Lg, 1105,

620 ohmis Type LD, 39,

200 ahms Type FB 354,

200 vhns, 1vpe BB 54,
27,000 ohms. Type EB, 5%,

7500 ohens, Twvpe CPX-M, 16,
01 000 ehms, Type BB, 3%

240 ohms, Tyvpe RE, 57,
20,000 chms, “T'vpe L4, 5%,
27,000 chms, Type EB, 5%.

7300 ohms, Type CPx-14, 17,
§ORO000 choes, 1y EB SUE,

400 onms, Tyoe CPX i [5G,

20.5 aohms Special 1%,
2 oliues, Type BB, 355,

2,500 olms. Tawpme RED, 15,
200 obens, Twpe W20OD Poo
2.500 ghms, Tyme RS 2, 154

4 ohme, Tyne CTPXN1 205

YEQ OO0 ehins, Tyvpe L0, 557,

400 ohms, Type sKT 5%,
3,750 onms, Tyne 5T, 37,
1,300 gk, Ly GL3, 54
3.500 ahms, Tyre 5KET. 34,
|.000 ohme. Type BB, 395,

a0 ahems, Tyoe BB, 35,

82 abhms, Type 5O, 105,
[ .00 alms Type B3 55
100D eluts, Vvpe L1, 5%,

i

MANUFACTURER

Vllen=Bradllow
Asrovox
MerDax
Aller-Bradley
Serovon
Allen-Bradiey
Arovas
Aerovox
Arrovox
Mllen-Lragdlye,
Aarovax
Allen-Bradiu
Coraing
Allen-Bradiyy
AllenTiradley
Allen-Bradley
AETE N
Aerovoen
Aerovox

AETOV AN
Allen-Nraclley
Allen-Bradley
Allen-Uraciey
Allen-Pradley
Auravos,
Allen-Braoey
Allen -Br:&u’.luh
Allen-Bradley
Allen-Bradley
Avrimen,
Allen-Bradjes
Aerovox
Fallantin.
Adlen-Bracley
Drate

1 L.

ale

A et
Allen-Biadles
mprage. b
Sprapuc
Alen-Thazles
Sprague
Aer=Hoallo
Adlen-Lay adley
Allen-BEiradley
Allen=Bradley
Allen Bradley



B.L

TART NO. SYMBOL

2006
3030
34000
351
3163
32M
3268
3264
3126
3105
3106
3144
3075

REPLACEMENT PARTS LIST

REFER TO MODEL 310A
SCHEMATIC DIAGRAM MC-792H

CIRCUIT

L1
T1
tl
11
M1
st
)
3
V123 408
Wi
V7 OA
Rl
{ K2

QOTHER COMDPONKENTS

Pealing Coul

Mower Translormer, Code 79-51R,
34 amp. fuse Type 3A0

Pilot Light, Type 47,

Indicativg Meter,

Ratge Swanch,

O O0F Switch

NLLL DLT Switch

Tyre 3654 Lule,

Type 6X4 Tube

| wpe 0A2 Tube

Crystal Thode, Type 535,
Seienivin Rectifier, Type 'B151A

MANUFACTURER

Bullanline
Ballantine
Littelivse
Cleneral Elecore
Biallantine
Ballantine
Ballantine
Ballanline
{eneral Fleetrie
ECA

R A
Transitron
Radic Heceptor
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