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THE SOUND - LEVEL 

METER AS AN 

AUDIO - FREQUENCY 

VOLTMETER 

AND AMPLIFIER 

T he TYJ><' 15~) 1 ·.\ Souud· I.('wi Me­
t(lr J is wid('I), u,;('(1 a~ til{> hft"i!' in.stru­
"1('l1t for :.Qulld nl('til"Un.' nlf'nt". bUl its 

rnpabilili('>i a~ Il !(C'uc-rnl-pllfJ)():o:(> lahom­
lory ilJl'trUnl('nt af(> lI!"unlly on'rlut)k('d. 
T he iwnrt of till' iJll'truffient i~ II ,,1a­
hili1.('<I, wid(,-f!mg(l, high-Kalil lunpiificr 
which dri\"('" an indirating m('l('r, and 
theM' arr Ih(' ('SS('lItiul elemcnts fnr n 
high-l"('ll"iti\'ity nudio-f"('qUf'IH'Y volt­
mrt{'f. '1'1111", it ('Ull he lI~ for Kaill Or 
10"" mf'fu;UH'm('lIt". for hum and Iloise 
ffiel\SUl1'mf'Jlls, for mOl1itorillg, and as 
:\ hridp;{' Ilmpiificr IUld Hull <iNN'tor. 

For thrS(' u,.;{"g til(' mieropholl(, ." re­
mOH><1 fl." :-howli in Fih'lU"C I, :\m\ the 
\"oltnge It) hi' lllf'asllr('(1 is appiif'd to the 
rnil'l'ophOlu' input <'Olllll't'tor.: 'I'll{' runge 
of lhe ill!-otnlnl('lll j" from .) m;('f()volts 
lO 3 nJlt". 'I'll{' a(·tunl IIIdi{'atiolti'l srI' in 
dl'(';lwb. whidl rnll 1)(' u:;('(1 dit'{'{,lly for 
j.(lIin 01' lo1"~. T I\{' ('orn'~pol1dil1~ voltllges 
('lm Ix> oht"in{'(1 through the lI* of <I£'­
(·jlx·1 ron\"('~iOJl lahtI'S. In fnd, Ill{' gnin 
of Ihl' in,..trunl{'lI t ,'nil h(' ~lso Ihzll full­
H'!llr meIer t'{'!l(lingi'l follow t he I 3 10 
M'ril's {'ommonly found on uudio fre­
([!Leury volt Illl't('n;:. 

The oth('r importalll ('hurll{'t('ri;;tirs 
of I Ill' ;1l~lr\lnlt'Jlt lIrl' !!UIYlIll:lI";zcd in t he 
folloll'ill~ table: 

JA N UARY, 19~7 ~ 

FIlII.. I. VI . .... of Ih. SOlln .. . l ..... t Molo . .... l lh 
ml •• ophon • •• plau .. 10 ,. cannoclo •. 

1//1J111 Im1"}(I/rlllcc: 7.3 ;\ Ifl "hunh'd by 
.j() jJjJf 

f)ltI1mllmptdfUlCf: 10 Kn 
.I/lflnudor: 10 "teps of 10 dh 130 <lh to 
130 dh); o"('mll t I"al1:<m;1"."IOIl can III.' ad­
ju .... wd from !lO dh g:lin to 10 dh 10 .. " 
.11 rll'r: Lill('ar U; dh :.<1':1h.' -G 10 + 10 
dh) 
/((lIlg(: IHi dh (2 1 to IIOdh) 

G31.000 lor.} jJ\·103.IH volls 
O,}lll 20 I\fl 

Circllil /.oml 
Full Scale Oul7J!ll 

i"ol/(/gl': 1.1 volL> 1.0 volts 
J/azimlllll l'/Ilhs-

/or/cl/ Oil/pill 
\ "()/tagr: 1.1 volt;, 3.0 \'olts 

.1111..rilllulII (;fl!II: !)7 dh !II db 

'K .:. Ii ...... ·"TI~· To'''''' 1:.;\.\ ",,,,,,,I·k-'tl "<"If"<" 
a ••• ",IItGd .. 1-:1,.,.' ....... /", .\I.,d, II1.U. '"01.111 'I" to 
I,~"I 7 ' , , 

·Tl.~ 1'1(1)1'''' n'."n.('<.nn ..... h>r II II,~ ,\"'I.Io~ .. ,,1 \II \1( ':\.\I 
",.100 ... blo, ron ...... "" .• 1 ... " 11 ...... 1,1 I,."" II~ "fI"n~lIon 
01 ,I,~ ,_" 11 ..... ,/ ... 1 .. I"""\I<,n 'I ... t" '_ h"'f1" 2 '<or _...,...""'d ....... 'u.) 
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~ GI! NE R Al RADIO E X PE R IMENTER 4 

a.!£I{T HWM M.IPH£:.OL "IMen 
I E:IoIAL£ CABLE COSIoiECTOIt 

II£QUII'II:' ,\MPH£/'iOL "UIC~'" MALE 
COt.MtCTOR POSITIOI'O !'if). 2 TO MATE 

FIgII •• 2 . c ... "u u ... d la .... m for '"P''' U ......... . 

USES 

Bridge De tector 

Tht' hip:h :,('Ilt-itidty of this nm plifiN 
milke's IL n wry Mtbfllttory nuU dl'\(,(,­
tor. EithN lhe pUl1(>l meter or cnTphollCl:; 
ean 1)(' u;,('(1 10 inditatc l h(' hrid ge· hul-
81111.'. 'I'mit'd fill('f'S ean be inscrted to 
dil;('ri millltt(' tlgnilll'lt hftrmonil'l:I in the 
bridgC' "oum', T he 1231-P'1, P3. I1ml p ,,) 
filtcrs plup,: in to the Fl LT EH OL'T 
jlwk J of the Sound- IA'\'d ).I etcr. The 
T yp(' I!J.;I-.\ Fi1t('r, I\"hi('h gin's greater 
harmoui(' rejcNioll (':lll IX' t'()llncctoo 
:H t il(' input 10 till' :Implifil'r. 

1..o\\.fn·qut'III'Y hum. !;u('h as pir'kup 
from I)QI\('r 'in~. <'nil he r<'<hl('('(i by a 
fadar of 10 if tite' weiJ!htllll';-net.work 
l-;Witl'il is IiCt lit A mther t han nt. 20 kc. 
T his ~,ttin~ r('dw'e,; t he 1"CISP OIIli(' to 
10\\ -fl'l'fltI('IIt'Y ~ignll[:-l, 

Gain -lo ss Mea sure me nts 

Thi!" \"olt meter i~ parlirulnrly lI"'f'ful 
for m('II~lIrinl!: till' tr:Hl,~mi,,~iOI1 ('hnr:tt'­
IPri"t!!, of lludio-fl'('qu('lley flmplilirt'1-, 
filil'N. lind I rtlll~r(jrmt'rs. The d('('ilX'1 
':«'111(' ('lUi 1)(' tt:;('(1 dil'('(,tl~ .. ~in('r it ill 
tI~u:dlr I Ill' rnl io of inpilt I II (1lI1pul \'011-
II!!I' 1 hili is w:ui('d :lnd 1I0t th(' !lh~olu t {' 

mlur. T Ill' inpllt impl'dlw('c (7,32 i\1U) 
is hlp;h ('Iloup;h ~o Ihnt t l](' mNer \\'ill 
on.linarily not up:;('l the {'ireuit. hrinp; 
te"tl'lI, 

A I f r{'qu('ll('ir,.; I)('t weell I.) 1-\(, and 20 
j-\(, errors in Ille !neter ti('slr ('all tip­
proorh + 1.")('( \\'hell the nl('ter is uo,.('(l 
to ml'i\..~Urt· ('lmnv;('S in tIl(' order of 10 

·TI ... 1'1,,& .1o",,1tI1ltt I ........ f'<l JUOt far .""" ... to .... "t.a~t 
the ...... nln.l nf Ih~ lad, t>", , .. " f.r c"",",h '0 !'al .... ,I", 
ja("k 1<> "1"''' uti <I""",,,,,.... •• 1 ... ,,,Il'<"fJd,nr ,t.a~. in ,he 
."'I,lIft •• , 

d b. At these frequencies it. is dcsir:t.ble 
to usc the nltCllutltor to kttp eh:lIlgc8 
ill meter rending as s mtlll !is possible. 

Noise and Hum Mea sure ment 

T he high scnsitivity of t he sound­
h~\'ci me ter ma k{'s it vcry uscful for 
measu ri ng d irc(,tly Ihr hum :md lIoise 
Ic\'rl al. the out put of Iludio de\· jccs" 

Although all tI-t' power supply is 
(wailahlc, t he instrument is norma lly 
battcry opcrntNi, so it d ()("s not. int ro­
dm'c hum into the !;~i!!tem Ix>ing mcas­
t1re<1. In t he metll)urc mCIlt. of t he noise 
len'l of magnf,tic tnpe recorders, t he 
\\'righ ted (A or B) I'~ponsc of t he 
sound-level metc r is oftr n uscd si nce 
this g1\'es a !letter re prclSCli lation of IIU­

d ibility of lhe noiliC', 1 f 11\f':u;uremcnts 
a rc desired ill terms of dbm, the gain 
('1\11 IX' set !:>O t hat 0 d bm will be a t :t. 
relldin,e; of 130 dh nnd the lotal rallge 
will br from -100 to + 10 d bm , 

T he upper li mit of \'ohagr me:ll)UI'C­
ment is in('rt'IlJS(.'<i by :\ fador of ten if 
t he Type 1 .j.) 1-1' I 1 20 d h plid i.'S iu:scrtcd 
in lhe filter jlwks. The voltngc range 
then 1)('{'omclI JS mi('ro\'ol ts to:10 \"olt.s, 
and t he £Ibm range -Sti to +30 dbm, 

Monitoring ond Rec ording 

The low-di,.,lortion outpu t circuit of 
lhr SI)llnd-lc,"('1 m('1<~r cnn be u'><'d to 
Olx'rtlU- tin o!«'illu,e;ra l)h to monitor 
,"i,;un1Iy lh(" liignal \)(-illl( 1ll<'IUlUrcd, or 
earphones ('nn he uH"{1 £01' :llIrnl moni­
lorillg" The outpuL syslrlll ("nn al.so 
he IIt'I'(l to opcmle nllnlYl.rfl", o r Wnphic 
le\'cll'('{'oroen<. t"iill('c ~paratr a mplifier 
IStngl'S drive the me te r ('irf'uil tlnd thc 
output cin'lIil, thc nnluf'(' of the loud 
1'19.('('(1 flC ro,. ..... the output trmlinals will 
not allet' t the \'olt lllr !('r rcndi l1brs" Fo r 
h('~1 o[X'ratiotl of Ihf' out put a mplifi er, 
howt'\'cr, t he load should be 20 kP. 
or higher, 
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• 
Calibration Procedure for 

,... Voltoge Measureme nts 

When it is desirable to COli vert the 
decilx-I readings of the meter to the 
('orrc~polI(tilig voltages, the following 
pro('Niufc k; used to adjwIl t he gain of 
Ill{' inslrumClIl for fu ll s('u\(' r{'ad ing~ of 
1,3, ]0, NC.: 

I. Calibrate the sound-Icvt'\ meter in 
the Ilormnl fushion lI"illl; the r.o-e)'C'\c 
illt('rllll.i calibration sy,.,t('ITI. 

2. From Tahle I below, dC'l('rmin(' 
,j,dh, thr ('orrcction faetor dif'lnt('(1 II" 
the microphone sensitivity ~1('(1 i;. 
the microphone well of t he' ~ound-l('\'cl 
meIer. 

3. Adjust CAl. (.'on trol until mctN 
rending with the \\'cighting 8wit('b on 20 
kc is dilTrl"('nt from til(' reading \\hen 
the wC'ighting switch is on CA L by the 
amount det('rminoo in 2 nl)O\'c. 

4. L'!;(' the ('hart in Figure 3 to con­
vert the dN.'ibd rClldinh""' of th(' ~und· 
le\'el Il\('Ier to the voll:lv;e al>j>enring nt 

it!! input terminals. 

i:::cmn1)/r 
I. When t he instrumC'nt. ilj l'ulihmtcd 

'" 

'0 
FIIIU'. 3. Ch.,1 f., '0 

" ~0"".'""11 db , . od· " '0 
1"11' 10 "01", alt., 

0 • 1 ... 1' ........ , hos b .... " . '"ndo,d l • • d ,., • ' 0 
full _ .. ole yol .... of 

w 

1, 3 , 10, tiC. 0 • 
C 

" '0 , 

JA N UARY, 19$7 ~ 

T .\BLE I 

Ml('1'Ophone ~ .... iti,·it,)· 
db I'f> I "011 "hilt From 
Iwl·.\ :\l iC'rovhon~ Well 

-00 
-':;0 
-58 
-;.7 
-5(i 
-5,} 

.!db \ 'lIlm'! to UIi(! in 
&!uinc C,\I, Control 

l"te~ :I AIl(n'e 

-4.2 
-3.2 
-2.2 
-1.2 
- 0.2 
+0.8 

in the normnl fn:<hion , the mC'tcr reads 
+3.2 db "h('11 tlw DECI BEl .. '; swiuh 
(nttC'lllllltor) is:ll (,,\ L and til{' \\'{'ight­
ing swil('h is nt 20 k{' or ('t\ I. . 

2. T h(' mit'rophone scllt-llinty is 
-':;7 .. ) db und jdb from Table I Il:\ 

-1.7. 
3. The CA J. ('on trol is readjusted 

until the meter rends 3.2 - 1.7 or + 1.5 
dh with the weighting swit('h at. 20 kc; 
the metN :.till rend.,> +3.2 db whcn the 
w('ighling l;witch i ... rOllllC'(\ to (,,\1.. 

I. The ,'oltagC' lK'illj!: mC:L"uwd {'a uses 
the nwter to r<'ad +2 dh wilh tl\{' at.­
lcnwltor !<t'l zll (;0, i .('., Ii:? dh. To con· 
\'CI't dh It! ,"oiL'!, ent(,I' the horizoZlt.:d 
scale of the chu rt. (Figure 3) :tt the 

" 

'!>o \\0'\')0 

'to'')o' 

, 
W 
W 

~ , 
• " • " 0 
> , 

2 

, 
• 

~O' , "-'--f. 

, • 

til : 
il , , 

AffENUATOR 
SETTING 

30 OR 40 
~O OR 60 

J.;... 10 OR 80 
90 OR 100 
110 OR .20 

"0 

MVLTlPLY VOLTS 
SCALE BY 

10.6 
IO'~ 
'O~ 
10'3 
10-2 
10-1 

, .-ry--, 

2 012l ~$ 6 

IH fER REAOI NG IN OEC18ELS 

, 
+ 

• 
i 

•• j. 
.j •••• 

• '0 
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GE N EIt"l It"DIO E X'lItI MEN T E It 6 

meIer I'('ading (+2 db) and thCll go up 
10 curn' for the att('llualor 8('ttiug (HO 

db): at this poiu! 1'('1IIitlie \'oltag(' illput 
to 11ll' i'l'" rUlnt'lIl ( 100 rnit'rovoILli) h.Y 
going horiz()lIl:dly l'it llt'r 10 Ih(' h·fl ur 
right and rnulliplyiug hy 1111' fnl"LUr in· 
dil"at('(11II the lahlC', 

wilh the mi erophonc that i" u.sc<1 with 
thc sound·le\·el met er. ,\ 8 iudi('ated 
:\ho\"(', thc Wt'ighlr'd r(·"I)(JIl-.c of the 
"oun<l·le\'('\ Illl'lt'f iii u.;('ful 1I'1ll'1I hum 
ill pr('1jl' rrL ill thl' ,.iglral frulII:I bridg(' or 
whl'n tht· (·!T(·c·1 in:' Hui..,., Icn'l ill thl' (Iut· 

put or :UI audio :unplilier i" IJCing 
Till' III\\t''''\ ful\..~(·1I.1l' rt':ulinJ!; i.~ :ll.n mca ..... urcd. 

mit'ro\'olts II" hl'1I I h(' at It'nUIl! or is :~t :JO. 

• • , 

The 1ll:l\llIllllll (ull·;;,(·:III' I"l':ulillg (wi lh 
th(· :HIt'UlIalor at 130) IS :J.lt; \"!llt,.;. 

Frequen cy Res ponse 

T hl' on'NIIl fn'qul'II(')" d,:lral·!<,ri ... tic· 
with th(' 1\"l'lghling ,.;wl\ell in till' :..'()·kl· 
IXI'oltioH is ,.ho\\"11 III Figllfl' I.. TIlt' am· 
plili<'r IUI-; II I'N)" flat ft'spnll>i(' from 10 

('Ps lU 1:1 kt·, \\lth iiI(' hlllf·lxlIll'r p'mlts 
(-3 dh) Ix·t·urrillY; lIi'ltl\\' :!O t'p" and 
n llOH' 20 k~', alld tilt' 1"1'''1>011;;.(' IS u ..... ·ful 
dlJ\\""II 10 10 I',,"elt's 1IIId up 10 a,j k{'. 
,,'t"iglrling 111'1 \\'ork" aft' illl"ill(kd ill a 
!<l)lIud·If·\"('1 mN{'r to nUIihfy ils 1"t'~1)()1I"" 
to :rPPfI)\imale IIIl' 1"('''1>011,0(' of the 
humall ('ar II) PUN' 1 ()II{''''. Till ' j"('''I'UlISC 

of till' ('ar i.-; t''''';('nlially uuifl)rlll at high 
sotllld 1{'\'f'I.'I. hut al \'NY low 'oOlllld 
I('vel" lilt' ('af is Illm·b It,,,,, M.'ll'ollin' to 
lOll fn'«1I('n(')' ,,,,olllld ... Ilmll it I" In high 

freqlH'" ('Y ,,"unds .. 'I' ll(' "Ufn'" ill FigUl"C 
:, "hoI\' tilt' frl'!Jut,"(,y rt'·~I)OII"" (·ham,·· 
tl'n"lit·" t"h{l>-('u for tilt, s(Jurld·lt'\"I,1 me­
t('r fllf lOll" 11.'\·e\ "ounds (. \ Xt,tll"ork) 
lllot.k'mt('lt,\t'i "OUlltl" ( B X('tll"{Irk) ami 
high 1('\"('1 ,,(JUlids ((' X{'I\\'ork ), 'I'll(' C 
Xl·twOfk f(''''POIlI.I(' difT('f,.; frum th(· ~ 
h r"('SIXHllit.' II{"CIlU>i(' tllf' amplilit'I"I arc 
adju"IL'ti to give IIIl' Ihttle",t 1"I'''PtJH,.;{' 

• -• z 
o • • -< • • 

:/ r- RECUE:NCY RESPONSE TYPE: 
SE NS ITIVITY I ..... 70 db 

_~OU RCl A' 6~~~ -> 
LOAO R • 20 oon 

Input Noi 5e 

Tile irllwf('nt 1'1(,(·trif'al 1I0i-<' \'o!t:lgc 
in the sourt·c ft'si"I:IlIec allt l in 1 hC' in· 
stnl1HI'tltl"lUI e:lUsI.' an 1.'1'1'01' tn tilt' IIwll'l" 

reading at tht, 10\\'l''''l h,I"t'! .... This ('lit't'l 

ha,..; hl'i.'tI lakt'u ililn :It'(·tHlllt, :Iltd lhe 

('urH~ for lht' :10"",11) aUt'lIualor J)"~lllon 

in Figurt' ;1 1m." 111'('11 "'''TN'It'd for 
solln't' r('-;i~t:lnt·t·." of 0 to :..1'() ,OOlJ IIhm .... 
1I (·lIt·(', lil(' 1Illlllllltlln \'\J)laW' rn('a"ul\'· 

menl is .·1.8 mil"rol'l)\t'l lind Iltll :,.0 

mil'ro\"oh~ n>l It would lit, \\'lIluml the 
noi'-t, vollag('. W ilh Il I.m{"~()lrrn ~'l\ln'(' 

r<'~I"laHt'('. lhe noise \"oh:lC;t' (·lUl-..t'o; a. 
ml'I('r rI'adin/o!: of -'1 dlt I " miITu"!)ll~) 

WIth Ih(' :lth'lIl1aUu' at:10 dlt. For pr:u·· 
li(':11 purpo"l's, lir(' lIui"t· \'ulttlg\' of tht, 
!«Itln'l' ('all he 11('~h'(·lt'd if il rt'lIlain~ 

10 dlt (:J.16Io I ) hl,lu\\" IIII' ,i~ll:d voh­
:It:(t' Itt.'ing r m·:L.~uf('d. 

Effec ts of Wave form 

The intii(,:l.lof on lilt' ;-;tllllld· IA·\·l'l 
).11'l('r is a ('opp('r.m:id('·rC't"lilier typt·, 
ill \\'hieir tl1(' f\.'("lili('rs nrl' OI'('l":Itl'll at 
low ('urfeni dCII"lty .. The 11\('1('r i~ t':\!i· 
hralt.'t.1 to fl'ad tll(' r· I1H; \·ahu.' of :1 ... 1Il<' 
\I':\\"(' :U\d \\"iII pa",", Ih(' 1t'~1 fur 1"· 111· ... 
Iidditioll spI'l"ilil.'d ill .\ PP{·ndix B of til{' 

AT OUT PUT -I~~I·A SOUNO LE VEL ~ LTE 

T METER ! 

, f-
2. ,. '00 200 ~OO 1000 2000 ~O IOPOO 20,000 50,000 

F REOuENCY IN CYCLES PER SECONO 
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fll£QU(MC'<' IN CYClU ~ S ECOND 

".\ ml'fimn Standard for SOllnd· \ .('\·c1 
~ I ('t('ni for tilt' ~ 1 (';~url'nWllt of :\oi';(' 
[}Ild Ot\lI'r HOHl1d.~." ~ Oil ('ornp\f'x 

wa\'l'~ til(' IlWIt'f ind ieatiol1 lLpprotwll('s 
III(' f ull-w:l \"(' n't'llIi('{1 a n'nI)!;t', nuhrr 
than lhl' r-m-l'j \":,111(', T his I)' pt· of iudi­
('ILtU)II tI():o,{'l)' approxi matps 1111 r-I1\-s 
inti it'lIlion rO!' many ('om mon \\"a\'('­
forlll!!. On :<Qll lll'l' W:\\'I;S, when;' !)('n.k. 
r-m-s, and an'nt!l:l' \":\I\1('s 111'(' id('tltit-:d, 
IIIl' nwler r{'adillp; is high hy 11 lJpwxi. 
Illlltt·1:-- lor;: IK'l':lu.-{' It is n\libralNi for 
liill(' WI,,'I'S. 0 11 11'iallv;ular II:ln'," ill> 

_ r£'adinp; is \wltH\' rm$ hy nholl! 3( (, 
\\'hi)(' 011 mudOnl lIoiN.' t ill' N::uJilig IS 

low by nppl'Oximatt'iy \O( (. 
0'.11.1 I!.III. I" n ... b Stalld .. ,d •. 1_..-; .. 1;" ... 

Summary 

'I'ltt' '1')'1)(' 1,-);' 1-.\ Round- I,('\"('I ). 1 eler 

Im~ mal1Y rhnm<'ll'risticfI t hat mnkc it. a 
w~,rul gl'IINal-pllr[>()~ Iah{)mlhr~' in­

... t r·U Ill{'n l . It is 1' .... M'1I 1iall., · :I hutll'ry­

O]lI 'fI11(,( \. higli-:-;('w .. il i "i l y, audio-frl'-
1I1II'II1"Y '·{Jll IlWIl'r. r>lx'('ifkally t\{'signt'd 
to mNt>r tli(' out!JII1 of :1 lUH"rtJpholic. 
'I'll{' t'hartU'tf'nsl it's 1Jt'{'{ll'(l to Illtlkf' t il(' 
ills\r1l1ll('111 ~atl."ftl('tnry fOI' ils Itlh'udcd 
pmpo",-' :11"(' Iho"", r!'quirl'd ill a IIlI m bt'r 
of ol l1('r h"lboml ory mca"l1 rf'nH'l1ts. II i~h 
N.'lIslllntr tlml hlV;h Wlin an' Ih('flll for 
hndv;p nmplifit'l"S and 111111 tlt'I('t'lo~ a." 
\\'{'Il as for hum :mcl lIoi~' 11I(·:I."UI'('­

nWllts. Thl' tI,,{,jl)('1 s{'III(' is u"dul wh('11 
nll':l.o;urilig t.fIlII"mi""iol1 elwrtU"\t'l"Isl it,S 
of alldio rin'ULt:-l II"hil(' Ill(' dt'l'lhd rC:ld­
illp; l'lUl rmdily IIf' l'oIlH'rl{'(l to tor-
1"I,,,p'JI\(lill~ \·oltllgl'. 

- E. K Ouo~" 

A 400 - CYCLE VARIAC ' WITH 
20 - AMPERE RATING 

'I' ll(' 111'1\' GI'm'ral HadlO :!O-:Ull lx'r(', 
mililariz('(I, hiJ,( li-frcqll(lu('y rU I·ial· fol­
lows litl' pntlt'l"lI (',.. lallli,..h('(1 in the 
l'llltlll('r mtillh~ prt'liou,.;ly (IIIrHlUlI('('(1.1 

Til(' T YIX' :\ I:!O rarillC', lik(' il ,.; ('om­
Pll11l011 t,l' I)(':-I, th(' :\ I:?, )' 1., and ), 11 0, 
is rII,I!;J,:l'd iU'd, I ropil'aliz('(I, ll lH I dl'sigll('d 
to Wlt h"lnlid MLt't'('s~rlllJy t il!' usunl 

('11 l"irOIlIllf' lllal, oj)('ral iOllal "IH)(.'k nnd 
I"ihmlillll \(,,,1); lIormnlly rNllIircd for 
military opl'r:ltloll. It ('nll 1)(' 1)IX'nltC'd 
ZIt allY ,..upply fn'lp l(' l1e.\' 1 ~ .. 1\H'1'11 :l,j() 

, .. ~~ .. \·.ria.-. \,11 ,' .. ".!.", ...... f .. ,nO .. \· .. lc'OO ~)-~I .. 
N-".,~:' G<.,,,,, Ht>tI .. 1':'1""_"/' ~'11.~; J"I,. 11'-',1, 
1'1," II 

'·T"'· T)·l'" "HI .• 1n. •• "I ...... '-.n .... \,,, .......... '1),_ '''' ~"'o'w-I:/I)ll 1") ,1.. '" r>'''~.'' G ....... I Ht>tI,. Hz.. 
jMrt .... ,n. 2'.1, 6; .... ", ... "'1> •.•• l\!.j.I, I'{'. 6 7. 

VIe w of the Type M20 Va,lac. 
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GENER ... l R ... DIO E X .. E R IMEN T E R • 

Vltow of 2-11°"11,,"11. Type M20G2_ 

and 1200 (·.\'('I('.~. 01 11('1' fetlHlres of 
tht, ":\1" lill(' \ ·n.ritu·:; ill('lu(\(' SI:unl)cd 
hUM' and radiator for i01pro\'('(1 "hO('k 

re.-;i:.tlUl('(' lind prol<oction ; i01prO\'cd 
h{':ll lra m,J{'r bctw{'('11 ('oil nnd b!l&' for 
cooler OIK'rlltion; fillishcs, mllterizll!l, 
and iubri(·l.tion to meet I' i~orous mili­
tary requif'{'mcnt.i. 

_\ 1l{'11 hrush ll.>;..-.;('mbly, relllo\'nbic 
rzuJially ill,.;tc:1d of axially, for grf'alcr 
S('r\'i('(' :l(·{·cs-'IibiIiIY. is hert' introdu(,('(1 
for til{' fin-I l il1\1.'. The ncw brll;;h(':< pre­
lj{'I'I'C thl' \':\llIl lhl(' att rihu tes of the 
fo rnwr (; 1{ unit hru"h("<, low lIm:prullg 
\\(·ight. ('oil "prillging, limitffi Inl\'c1; 
hut olT!'r im proved l1('at lfall1:'f{'r to the 
mdiatol' tUfd gr('al('!' ('olll'cnicncc in 
('xam ilUllion or f'{'pi:u'cllleili. 

Thc :\ IZO \'ari:u- ('xl ends thc range of 
('ontl'ollahl(' 100 ('y(,]c power illto the 
tnlliti-k\'/l f'{'gioll required by today'8 
nin·raft. mis;il~ , \'N;SCls lmd \·chit'leg. 

SPECIFICATIONS 

'''Pllt Voll"II.' lIt; I·ul(;o. :~"t)-,2Ot) r.n·IN per _.d 
OutplI l VolI" 0-115 f)r O-I:j,). 
KV ... load R .. li"II ' :to 
Roled CII ...... : W.O IUHp"T('>I 
M ..... mllm Cu ... n. : 2(UI nrnll,,-,n'~ 
N .. lo .. " lOll .. I .00 CY~'u, 27 W;IHS 
O'al C .. li ...... I' .. " ' 0 I J.-;. O-I:{.:; 
..... 111. al lIal ... ,o", :~W 11f'J(:n.~ 
N ... 01 '" ... 1 onWI .. dinll : l(iH 
D-C Ruil lo ..... 20 C: 0 15:.1 ohml! 

TV,. 

Vo.ioc ............ . 

O.I~I"II To.q". , :10-60 Ol. illrh('l! 
h plo co m e .. 1 Brlllh .. : T I"I'(' \ - BT -8, 1.00 lX'r ""t-
01 .... " .... "" \.l;l.8(', 7 1 ~ , 71 ~ indll"" /1111<1 ~ inrh 
for IId<'<lual{' c-l1~U':UH'I'); ruur I11I)Ulltinjl; hulc'll, 0 
o.:mo ind ll'~. ill ('om{'1'fI of i).'lS(', (j L I iIlC·hl'!! 011 
(,{'1I1t'l'II; thll'(' IIIt.emntl' mounting hulf'fl. ~1l:lf'h' 
120 ~ on :J...inf'h rndill~. IAjlP"<' 1,-28. d('pth 
])('hind ,1«111'1. :t !I IG indll-;r. \I,,,dllllJlII 1)1.1111.'1 
lhli-kn_. L 2 inrh . 
N. IW. 'lIh l (wllh knab .... d dio l): 12 pound~, 1;1 
OUlU'I'II 

('QfJ~ Word l'ri~ 

M" 
M2088 Va.la~ (wilh boll b .... ' .. I1I) ••••.•••.••••• .• ••• , •• ,. 

{'.\HI, 

CAI'ILfOALL} 

$.'.00 
56.00 

GANGED UNITS 

Oiol C .. U ....... ,,," ••• ,." •..••• " ••.••• , •• 

o..'y l"1I ' •• qu., '"~h_"un~ .. .. , •.•.••.••.• 

C"d.W •• d ., .. , ...................... . 

... 'c ........................... . 
",'c. wllh e .. u e ...... I1I ................. _ 

2 -II .. nll 
Typ. No. M20G2 

(" .. co .. d ) 

OW 
00-120 

C.I 1"/ 1.(:" ,"H' 

$ 107.00 
11 7.00 

l _1I 0"1I 
Typ. N". M20Gl 

( .... ~ .. I.d ) 

!Ill! 
!)() 1M) 

('AI'U,(1\'TY 

$1.5.5.00 
167.00 
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