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figure 1. Panel view of t he Type 1232-A 
Tuned Amplifier and Null Detector. 

A TUNED 
WITH 

AMPLIFIER AND NULL DETECTOR 
SENSITIVITY ONE-MICROVOLT 

Th TYPE 1232-A Tuned Ampbfier 

and Kull Detector i a . en. itive, low­
noi. e, tran. ist1 r amplitier, \\·hich tune. 

continu0trnly from 20 cp to 20 kc, with 

additional fixed-tuned frequen ·ie of 

50-1-c and 100-J- . I i. int - nded pri­

niarily as a bridge detector but has 

many other important 11. eR, am ono­
them the d te ·tion of high-frequency 

1nodulated signak (\Yi th a er rstal de­

n1odul tor), approximate wa,-e analy.·i · 

at audio frequencies, nnd as a prearn.­

plifier for tran . dnC'ers. 

The outstanding characteristic. of thi 

in trument - one-microvolt . ensiti ity 

low noi:-3e level , and ntinuou uning -
re.'ult from un L ual features of circuit 

de ign. 

CIRCUIT 

Preamplifier 
f th . hown in th hl k 

diagram. of Figure 2, the preamplifier is 

one f the 1110. t. important , he .. u ·e the 

minirnum detectable signal i. · determ ined 
hy th pr amplifi r noi. e level. The 

typ of transi. tor for the fir.· 
\Yas cho. -en to minin1ize noi . ·e , no Dnly 

from lo''" imp d·rnce . our nch a 
inductanC'e bridges at Low fr-qn n i-., 

but ·oi,lso from high irn1 edanC' . ources 
such U:-' capaei t.v 1 ridge's a low fr -

qnenC"ies. In t he light of simplified noi e 

th oryt, this mean. � trmvis or 1vith a 
low open-cirC'ui t noise generator·, in, a 
wel l a. lm\· . hort-circnit noise 0·en rator, 

en. Aft r nois diagram wer plot d 

for 1nany transistor::;, it wa. di. covered 

that the 2� TlG9A tran. i. ·tor when oper-

ated at Y ry lo\\· ollector UT n 
had a noise figure of 3 to 5 db at an 

ptimum . ourc imp dan of 50 kilo-

ohms, whiC'h i. · unu . ually hio-h for a 

•A. E. , anderson n.nd 11. G. Fulks, "A Simplified :N"oise 
Theory, and it. Applicn.tion to the Desii:m of Low-Noise 
Arnplifier ," I RE' T1·nn:snclt'uns on AwUo, July-Augu t, 
19 'I. 
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GENERAL RADIO EXPERIMENTER 4 

tr::rn,j:-:tor_ By ti.-c of n gati\- f <lba ·k 
the input impc<lancc f the pr arnplifier 

]:-; al:-;o made 50 kjlohm8, and ihe uoise 

lcn'l u:-< r ncl on th ' output meter i 

re lat i,-ely eon. ·taut u11<l independent of 

i h • , ·otllTC impcd:.uic·c. This liininates 

th, inconvcni nc of ha,·iug th output 

nwt er bang off :-wale "·hcnc\·cr the input 

c·iffuit i;-: 01 en cirl'uited, as oft 11 hap­

p 'us with Y:.H·uum-tube amplifier.·. In 
ad<lition. any htrg' diff 'l'Cll · !Jct\\· en 
t he .·hod-circuit and opcn-c·irniit noise 

le,· l · \Yottl<l req uir inc real" <l I":t.11 u-e on 
tli o·aill C"Ollll'Ol sine· it i.· a)wa_ .· 11 CC'°'­
Ha1·y to opcrat e \Yi th the 11oi:-;c lc\·cl \Yell 

b lo,,· full-:-;cul• outpu t on the meter. 

'To protect th input tnrnsi:-;tor frorn 

pos:-:ihle damuo·c du to lm·O'c m·erload 

at th inp ut , it i.· precccl>cl by a limiter 

c Jllsi. ·ting; of <-1. s rie, cnpa ·it or and t"·o 

�htrnt :-;ili('on n'C'tiii r <lio<lL's. Tl is cir­

cuit 'l'fcC'iiYely prc\·cut. sigualH 0Teuter 

th·u1 l Yolt, peal--io-peak, fron1rcachi1w 
the input tran;-:i:-;tor and docs no con­

t rib n tc uoiKC or cJi:-;t ortion to lo\\·-1 \'Cl 
;.;ignab. \Yith thP gai11 C'Ontrol ,·et for 

l µY full s<·nlP jt is pos�ibl to conn C't 
the input 1.o a 115-\-olt a ·  bu \Yithout 

dama()'c to the input tranKi:->tor. 

:.\Ia.ximtu 1 gnin of th prearnplifier i 
nhon -!O db, "·hieh is adequate to S\Yan1p 

the noi:-;e of Ku · ·ceding fitage::;;. The total 
r·wgc of th ,·ol m1 · n rol i 120 dl , 

,,·hieb recluees th full-seal . ·ensitiYity 

to 1 volt full K<'ale, and att enuation in 

db is roughly proportional to the rot':l.tion 

augle of the gain con r 1. 
LIMITER 

--� 
PREAMP INPUT fdl-�l-...---1 + 40 db 

GAIN 

FEEDBACK 
AMPLIFIER 

+40db 

FILTER TUNING 

Series and Shunt Filters 

After prcamplifi ·ation, th io-nal 
pa.;-.; s thr0twh a . · t of :·eri . a1 d hunt 

filt r. ·, \\·hi ·h are designed to reject 

fr qu n ·ie� abo,· and b low the sele ·te 1 
tuning ra11g . �or cxn,rnpl 011 th 200-

·p:-;-to-2-k · tuninO' rano·�, a seri · capaci­

tor rcj ct all frequen ie.� below 200 cp." 

\\·bile a hun ca1 acitor rcjc ·t:· all fre­

quencies abo,·e 2 kc. On •tll ,'n-itC"h posi­

ti n� x ·ept FL.'.rr an 1 20-200 cpK, nn­
oth r rejection tilt r reduce· the r s1 on.· 
a UO cps to oTcn.ter tha.n GO db b lO\Y 

pe·i,k re. 'POnse. 

Frequency-Selective Amplifier 

T'hi, · amplifi r consistFJ of three stage;-: 

"·ith n gati,- f dl a ·k through < null 

ii h\·ork \\·hich ha:-; it:-; null at th d ;-;ircd ' 

operut ing freq ueucy. Sin ce there 1:-: 
negati\·e f edback at all fre :iuen ·i s hut 

the d sired one, th O\- r-all rc.·po11se 
pe<.Lks at thi:-; frcqu n 'Y and i roughly 
cc1uiYalent to that of a tuned cir ·Hit with 
a Q of ab u 20 (51� band"·idth). The 
unique feature of this null nct\\·ork i:-: it:-: 

oue-pot tunino·2• Iany null 11eh,·ork:-: 

require three 'ariable lem 11t . ., cith 'L' 
gang �d capacitors or ganged pot '11tiom­

et ers. Thi� lea.cl. to nu1ny probl ms iu 

alignm nt and tracking tl e tl re '' -

rncnt to maintain c. o· ocl null. The IIaU 
null net\ym·k2 ha. ·1 perfect null in theor_ r 

for any po. ition oft h tuning potcntiom­

et r n.nd it i:-; possil le to •o\· r a 10:1 
2Henn· P. Hall, IR B Tr1rns,,cliuns on ('irciiit 'J'heor11 . 
• 'cpte;uber 10;;,), \'ol.. �r-2, -"o. :3, p 2s:3. :-:;ee Ldso the 
article on page :,; of tl11s l,;sue. 

NULL 
NETWORK 

OUTPUT 

Figure 2. Block schematic of the null detector. 
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TUNED FILTER SETTINGS o���----"'0�0<'----r�-.-�·r·'---.�-,---"T"'-r�-,----r----.-, 
·10 

•20 

-30 

Figure 3. Typical fi lter characteristics. 

tuning range with a 40-db expon ntial 
pot nti m ter. Tuning capaci or ar 
S\Vitched to change range , \Yhich ha he 

ad' antage of maintaining th imp de. nee 

level of h null n t ork approximately 
con · ant for h thr e tuning range . 

Sin e the 50-k and 100-kc null net­

' ork are not required to be unabl , 
conventional twin-T null ne work are 

u ed. 
On the FL T po ition of the range 

swit h all filt r ar witched out and 

the fr quen y r pon e i. flat to within 
±3 db from 20 cps to 100 kc. The ov r­
all gain of the amplifier i r duced by 26 
db to keep the noise level on th output 
met r equal to about 10 0 of full s ·ale 

at maximum gain. 

Amplifier-Compressor 

'I h gain of the frequency selective 
an: plifier i about 40 db, and an ther 40 
db of gain is suppli d by th amplifi r­
compre. or, rn.aking the t tal gain of the 
amplifier about 120 db. With he M 1TER 
switch s t to th LINEAR po ition, he 
arn.plifi r-compr or functions a a lin­

ear amplifier, driving the meter rectifi r 
circuit a w 11 a supplying the output 

terminal wi h abou 1..± v 1 . for full­
seale defle tion of the me r. The de up­
plied to th Ja tr n i tor i uffieient to 

drive th ou put m t r to full scale, but 

v ry little more o that it is impo ibl 

J ULY, 1961 

to damag th m ter by overdriving th 
amplifier. For null d r u the• 
meter "·itch i hrown to L and the 
upp r part of he n t r al i corn­
prc ed. Two pair · f ilicon diodes are 
S\\ i ch d in hunt "·ith the coll dor r -

i tor. of tw tran i tors to provide a 
nonlinear olle tor i1np dance. Du t 

the ol tage off et of the ilicon di de , 
the bott01n 20 of th met r ·eale is 

virtually unaff ct d. io-nal 1 v 1 or­

responding to 100 d fl etion for lin ar 
re p n e will drop to 50 for locrarith­

m1c r p n . An increase of 20 db 
in r a e the reading to 0 0 and 
anoth r 20 db rai e the r adinrr to 

100 0. Thus th dynami rang of th, 

instrum nt f r 1 garithmi op ration i 
about 40 db gr at r than it i · for linear 

!though the minimum detectabl signal 
i the ame. 

Meter Circuit 

Th met r ircuit u ·es a full-wave 
r ifier in ord r o double th rippl 

frequency that pa ·s hrough th m er 

and thu. to prevent the n die fr m 

vibrating vi ·ibly at 2 . p . Re i tor 

are u ·ed in pl£ of wo 
' 

f he r c ifier 

in the conventi nal full-wa"\ e bridcre in 

ord r to linearize the relation between 

m ter indication and ignal l ,. l, a1 d 
to mjnimize di.·tortion. T d mplifi­

eation \Yas in ·orp ra d into th m ter 
circuit tha th r i.· n 11 ed for a 

d z ro adju tment n th front panel 

and no po ibilit of de zero instability. 
High-impedance er . tal-type earphone 
can be ·onne ted to the ou put term.inal . 

External Filter 

External filter can be conn cted a · 

the EXT FILTER jack. When a elephone 

plug i in serted in this jack, the built-in 
shunt filter i dis onn t d. Th x ernal 

filt r may b i her rie un d ir uit 
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GE N ERAL RA DI O EXPER I M EN T ER 6 

to trap out an uncle ired frequency, or an 

antire onant parallel tuned circuit to 

enhance the selectivity at the d ir d 

frequency. For the purpo e of calculating 

the Q of the external filter, the ource 

impedance i about 700 ohms . Since the 

external filter i pluga-ed into the circuit 

at a point beyond he 60-cycle rejec ion 

filter and where ther i 0 db gain to 

the m ter circuit, it i imp rtant that he 

external filt r be hi Id d and pi eferably 

that it u e a toroidal inductor for 

m1n1mum en itivity to hum pickup. 

USES 

The high sensi ivity, low noise level, 

and con inuou - uning fea ur of thi 

in trument foster a wid variety of u 

Figures 3, 4 5, and 6 how the elec­

tivity, re pon e and n i e characteri · ic 

a function of frequency. 

Bridge Balancing 

The a ove com bin ti on of f a ure 

makes po i le xtr m ly pr ci e bridge 

se ing , even with very low-power gen­

erator , at any frequency in the audio 

range. Provision for logarithmjc r -

spon ·e makes adjustm nts of g n rator 

level unnecessary. The new Gen ral 

Radio meter ca e, wi h open, ea ily 

read scale, furth r fa ilitate the bridge 

balance. 

With the TYPE 1632-A Indu tan e 

Bridge, 1 his null detector make p �. ible 

.. "' 
... _, "" u VI 
_, 

10 

I '-.... 
·.:.:: 

TEST L.IMIT 
).IV F

I
ULL re·� / I 

, _ 000 

I 
�. I 

0 ,,. "' ... _, "' u 

TEST LIMIT ""i FUL
I
L �Li � 0.5 

/ 
00 VI 

_, _, ::> ... 

0.2 J 0. I 
IOcps 20 :iO 100 200 500 I l..c 2 

FREQUENCY 

I 0 
K> 20 50 100 

Figure 4. Test limits for both voltage and 

current as functions of frequency. 

indu tan e balan to a resolution of 1 

part in 106• An quivalent pr ci ion for 

capacitance balance can be ob ain d with 

the TYPE 716-C Capa ita e Bridge. 
Detector-Demodulator 

For the d tection of modulated high­

frequency sio-nnJs the TYPE 1232-A 

mplifier and Null Detector can be 

used with the TYPE 7-!:-VQ Voltmeter­

Dectector. en itivity i approximately 

200 µv full c le up to about 2000 Mc. 

Amplifier or Preamplifier 

The high n itivity of this in tru-

ment permit it u e as a preamplifier 
for tran ducer outputs or oscillo cope 

iupnt . As a general-purpo e lab ra ory 

amplifier it offers both sele iv and 

fla charact ri tics. 

Audio Spectrum Analysis 

The tuned amplifier can be u ed as an 

audio-frequ n y wave analyzer with a 

en. itivity of on microvolt and a band­

width of about 5 0. For approximate 

mea urements, the gain can be as urned 

to be constant with frequ n y, but e, cel­

lent accuracy can be btain d if he 

amplifier i fir t calibrat d \vith a con-

tant-amplitud , variabl -frequency sig­

nal. 

ince the range of he db cale on 
the output meter is limit d to 10 db a 

calibrated att nua or i n c ary for 
gr �at r rang With the TYPE 546-

_, w 
�� 05 
...J a. wz 
(/)- 02 �g 
._ O O I 

SHORT CIRCUIT 
NOISE j.l°I 

a� � � V.05 f---!---1---1 
,__ ... a: Q: � � 0 02 r--;--�--i-==­
VI 

Figure 5. Typical noise levels as a 
function of frequency. 
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..... .... 
F i g u r e  6. Typi c a l  

variation i n  peak 

response with fre -

quency for constant 

gain -control setting. 
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� -20 
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Microvolter, the input to the amplifi r 
can be in rca d in known tep to cover 

a mea ur m nt range of 120 db. 
The author ha al o found this ampli­

fier with a microphone and a pair of 

earphones, a valuable aid in tuning 

his piano. - A. E. ANDER ON 

CREDITS 

The development of the TYPE 1232-A Tuned 
A mplifi er and �ull Detector was carried out 

by Ubert E. Sanderson, a uthor of the f r -
going article. The de ign of t he tuned null 
n twork was contributed by Henry P. Hall, 
author of the article starting on page 8. Th 
proje t was und r the direction of R. A. 
Soderman. - EDI'l'OR 

SPECIFICATIONS 
Frequency Response: 

Tunable Filters: 20 cps to 20 kc in 3 ranges ; 
6 bandwidth; 2nd harmonic at least 34 db 
down from peak, 3rd at least 40 db down; re­
jection filter on two highest ranges reduces 
60-cycle level to at least 60 db below peak. 
Frequency dial ac ·uracy is ±3 . 

SO kc and 100-kc Filters: 2nd harmonic at least 
60 db down. 

Flat Response: ±3 db 20 cps to 100 kc. 
Sensitivity: ne mi rovolt, full ' ale, or better, 
over most of the frequency range. See Figure 4 
for t t limits. 
Noise Level: Ind pendent of source impedance; 
see Figure 5. 
Input Impedance: Approximately 50 kilohms to 
one megohm, d pending on gain-control etting. 
Max Input Voltage: 200 volts ac or 400 volts de, 
withou damage. 
Gain: 120 db on the tunable ranges ; 100 db, 
flat range; 106 db at 50 kc; 100 db at 100 kc 
position. 

Type 

Output: 1 volt into 10,000 ohms. Internal impe­
dance is 3000 ohms. 

Meter Linearity: Db differences on scale are ac­
curate to ±5 0 for inputs of less than 0.3 volt. 
External Filter: Source impedan e, 700 ohms. 
Compression: R du es full- ca.le ensitivity by 
40 db. Does not affect bottom 20% of s ale. 

Distortion: (In flat po ition) le s than 5 , 
Eractically all attributable to the me er recti­
fiers. 

Power Supply: 12 volts de, from 9 m rcury 
(M72) cells in series. E timated ba tery life i 
1500 hour o ti about 0.4 ·cnt per hour. 

Transistor Complement: Six 2 '169 , two 
2Nl395. 

Accessories Supplied: TYPE 874-R34 Patch Cord. 

Dimensions: Width 8, height 6, depth 7}1 inche 
(205 by 150 by 190 mm) over-all. 

Net Weight: 5%' pounds (2.6 kg). 

Code ·word Price 
1232-A 

I 

Tuned Amplifier and Null Detector ... . . .. . . . . . 

I 

480-P308 Relay-Rack Panel Extensions (Pair) .......... . 
VO AL 

I 

EXPANELDOG 
$360.00 

7.00 Pair 

U.S Patents 2,548,457 and D187,740. 

VACATION CLOSING 
During the we k of July 24 and 31, 

our Manufacturing Departments will be 
clo ed for vacation. 

There will be business as usual in the 

Sales Engineering and Commer ial De­

partments. Inquiri including reque ts 
for technical and ommercial inf or ma-

tion will re ive our u ual prompt at­
tention. Our ervice Departm nt re­

qu t that, because of absences in the 

manufacturing and repair group. , hip­

ments of equipm nt to be repair d a our 

plan be ch duled to reach u after the 

vacati n p riod. 
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SINGLE-COMPONENT-CONTROLLED 
RC NULL CIRCUITS 

The null cir ui u ed in the TYPE 
1232- A Tuned Amplifier and X ull De­

tector i one of ev ral R network that 
use only one variable component to 
adj u t the frequency of the null. The e 

circuits have the advantage of avoiding 
the u e of gang d, variable components 

which mu. t track clo ely to maintain 

tability when used in highly elective 
feedback amplifier . 

The only single-control-element RC 

null circuit known for many year were 

those di cov red by acerdote1 shown 
in Figure 1 and 2. The e four-terminal 

bridge networks give a true null at a 
frequency w0 and have tuning laws of: 

1 /a-1 1 
wo = RC '\J-a- and wo = RC 

1 
_a, re-

spe ·tively, wh re a i the normalized 

value of the variable omponent. The e 
functions do not gi e as ' id a frequ ncy 

change for a given change in a a do the 
\Vien bridge and the t",,·in-T with gang d 

components, for which wo ,_,_!__, The fir t 
a 

bridge i particularly intere ting, how­
ever, because it gives a zero-frequency 
null u ing components of finite value. 

Clothier2 and Doyle3 showed that the 
"dual " of the e ir uit , Figure 3 and 

4, al o null and have the am frequency 

haracteri ic . The e arc not dual in 
the usual en e, but are topological 

duals with R's and C's interchanged. 

Each pair of dual circuit ha the same 

tuning law, and the two other circuit , 

i acerdotc, Alta Frcqucnza, August 1934, p. 437. 

2Clothicr, "�. K., I RE Transactions on Circuit Theory, 
�!arch 1935, p 97. 

ano�·le, E. D . .  See Hague. AC Bridoe Methods, 5th 
Edition, page 611. 

formed by interchanging R's and in 
the original two, have a tuning law 

obtained from that of the first two by 

b . . f 1 su st1tut10n o for a. Similar sets 1 - a 

of four circuits can be formed from the 

circuits of Figures 5 and 6. The e cir­
cuits have the ame tuning laws. 

These frequency bridge all have three 
complex bridge arms. A impler arrange­

ment for u e in feedback circuit is to 
have two arm of the bridge con i t of a 
fixed voltage divider. The o her t' o 

arms of the bridge are formed by a 
three-terminal network '"'hose output 
voltage is equal to that of the divider 
at some frequency, as u1 the familiar 

� 1 
le 

t 
1. R 

�c 

o-J_ 

R r�= J: b 
FIGURE I FIGURE 2 

c 
c 

2C R CCC c 

FIGURE 3 FIGURE 4 

R 

c R 2C R 

FIGURE :S FIGURE 6 
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0::: w 
0 
> 
0 
w <.!) <( 1:i 

������.___��>---' � 
SELECTIVE NETWORK 

FIGURE 7 

\ -i n briclgeM "·hidi. is . ·ho,,·n in Figur 
7. \Vjo·an6 pr s nts sing! -control ci ··cu it 

of thi.' typ , ancl hi:-: sin: pl ;..;t ircnit i-· 

shmn1 in Fig11rc . Thi.· n has a Y r 

11 · UTO\Y hrni no- n1n o-c', but, h. n1aking it 
:-;lightly n1or ·ompliC'at cl he dcri\· s · 
c·in·11it that ha;..; a fr que11cy n11w fron u 
fixc'd Yalue t o  ]11 fi11ity. '1 h cirC'nit of 

Figur is rcltttcd i o \Vigan'., cire u 1t bra 
Y-...). tranr-;formatio11 of the r si.·tor..- but 

n quire:-;<- potentiom-t r fo1· ol i aininu· tt 
niria ble-fr que11e:v l l l llL It ha a tu11i11g 

of wo = 
1 

RCVK+ •) a-er 
and 

th re is a dual f thi. · ·ircuit uRing a 
diff r 11tial ca1 acitor. 

.\ ne\\' net \York . ·ho\\·n in .. igur 10 
(\\'it"h its dcr iYa b \·c n hYorl· �in Figur .· 

11. 12 · ud 13), ha the intere�ti11g 

tuning lirn-, wo = 
R

lC�l : a , ·whi h 

th or ti •ally l al· n · . , for any fr qu · n ·y 
fron.1 0 to x as a i!:i n1ri d from 1 to 0. 
This Rugg s1 s it. use in a \Yid -r�rwe 

()S ·illa tor 01' timed amr l if i  r. Also f r 
a 10-to-1 frequ nc. re. nge, it gffe.-· a 
frequcnC'y sc·al ,. ry clo.'e to th u;-;uall 

dc:-;i re 1 loga1·i I hmic scale. 

i th r cln. ·� of net\\'ork, ,,·hi ·h oft n 
i:-; ;-;till en�ier t u:o:e in s Jc ·ti ,·c ·ircuit$ 

•\Yi n. ::'.J., Wied. Ann., l 01, 44, 6 9. 
'•FiPld. R. F .. ".\ Bridir<·-T�·11t• FrC'qllt'n ·�· i\Ictcr", 
<71•11e,-,,z Rttrlic> E.i.·11 ri111e11/er. i, ti. :-\0Yf'111her in:�L 
'1\\'igan, E. H . . l!:l clrm1ic 1' dmoloqy. Jun . l!l(i0, p. 2_3_ 
''"· �- Tllttle, "Brid)!cd-T and P:u-ull<'l-T �ull Circuits 
for :O-Ira;;ur-<'11H'nt:< at Hadio Fr 1u nci -�", Proc I RE, 
.Jnnuar_, .. 1!) �o. 
'--\ndreye,·, TPlet·n1111111111iN•linns - o. 2. l!)GO, p. 195 

Pt•rga111on l'rt•�,_ Tntn:-btion). 

•'I full. I-I. P .. I HE 'J'rnnsn<"lion& on Circtdl Theoru. Sept 111-
IH'r HJ.;.:;, p 2.S:3. 
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FIGURE 15 

onsi. ts of thrcc-termin·1l H. ircuit 
that 0-iYe a ·ornplct null \\'ith ut b ing 
bala1H· J l aµ;ai11. ·t n ,·oltao-e di \·id r_ 'rh 

t\Yin-T7 i. · i he most farni liar of this oToup 

bu i:-; 0111. on of iunumeral � p ).'sibl 

n h\· rk:;;. _ \ndr' eY di. ·co,·cr d a \·n ria­

tion on th twi11-T' (Ficrur 1--1-) tha · gi,- . · 
frequency adju:-:trn l t \\·ith a i::;iugl 
pot ntiom t r. The tu11i11g law for thi::-3 

1 
cir uit i. wo - Th only 

RC" 11 
thcr k11mn1 circnit. of thi8 type arc 

th 011 u:-:c<l in th 'I YPB 1232-A 'T\mcd 
Am1lificr and l.�ull D tcetor and it:-; 

dual!>. Thi.� circuit, ho\Y n in 1 igur 1.5, 

ha a tuning law of wo = 
RC 

1 
a(l - a _ 

In or lcr to ::;pan a 1 0-t -1 loo·arii.hrni · 

fr q11c1H':"' range, i.h � pote1 1 tio 1n t 'r 
must ha,. rlll xponcntiul charact ri .. ic 

of oYcr 100-to-1. 

www.americanradiohistory.com

www.americanradiohistory.com


G EN ER AL R A D I O  EX P ER I M E N T ER 1 0  

For a l l  t he · i rc u i t .  · d i scu.'sed h e re, 

t h e  elcct i v i ty of t h e  t ran t>fer vol tage 

rat io, Eo!Ein, i .� n o  ·on tan t  a t h e  

J l  i J J  freq uen y i adj U f-'  ed. � hi m ean 

t hat a con,·en t ional f-'el e  t i  ve an1pl i fi er 

u :.:;i n cr  thi .  c hara t ri. ·t ic  w i l l  1 o h ax e  
·on:-;tt n t  scl ec t i v i t  ov r i ts ran g  . H w­

Yer, for the ci r · u i t  u8 d i n  t he TYPE 
1 232- Tuned Amp l i fier and K u l l  Det c­
t or, he el c i v i  · of the tran ·fer 

adrn i ttance, Io/ Ein (or y21) , i · quite con-

stant a the n u l l  freq uen y i hanged. 

I n  order to u .  e t hi .  c hara teri · t i c  t he 

ne1'work m u  t be d ri Yen by and lo·  d d 

by l o w  i mpedan ·e . . 'I'h erefore, i i · u d 

i n  a feedback i r  ii with a n  ampl i fier 
havi n g  l o"· i n p ut and o u t p u  i m ped­

anc · and a t r1n fer r si .  ·tan e, E0/ I in, 
(or a real Z12) t hat i .  h o::-0en to g i ve the 

desi red elect i vi ty.  Th i .  cmn bi nation 
proYide · a . econ d hannon i c  rej e ·t ion o f  

3-! d b  over ea · h  1 0-to- 1 freq uen y ran ge. 

- I-I .  P. HALL 

THE NEW TYPE W30 V ARIAC® 
AUTOTRANSFORMERS 

For om.e t ime ·we have fel t  t h a t  t h  

gap betwe 1 1  t he 20-arn p  r ' TYPE vV20, 

and t h  50-anip r TYPfl "r50 Yarin. .� 
A u t  t ran.  forn1ers w . t oo oTeat . 'I'h e  n �  r 
con temp l at i n g  t h  con t rol  o f  l oad. i n  t h  

::30-arn.p r re ·ion \Yas gi vcn n o  a l t erna­

t ive hut t o  u. ·e e i t h e r  a 50-anip re u n i t or 

t wo 20-an1p r<> u n i t .  i n  paral l e l .  B o t h  f 

t heRe rn.et h od.  hc i n o· co. t l v  n d  i n­

dfie i e n t  we h av devel op d t he n e w  

30-mnperc m od l .  , rl YPE 'V30 a n d  

'V30H . Thejr  h i o·h-power rat i n g. con­

ven ien t ly brid()'e t h e o-ap b t w  n t h o  e 

of the T YPE. W20 a n d  W50 n10dels.  

, h a ri n g  the fam 1 ly rese1nhlance com­

mon to all n e  -'V u n its,  t h e  TYPE \V30 

model. incorporate t h e  q i a l i ty c01n­

pou n t s  and p rov n de. ign features n ow 

i n c l u d d i n  a l l  Gen eral R ad i o  Variac 

a u t o t ran .  form r . .  The. e fea t u re i n cl u de 

an overvolt age conn eet j o n ,  to provide 
an o u t p ut \·ol t age ran ge from. zero o 
1 7  abov l i n e  volt age a n d  t h e  p at­

en t d D R. TR.\. K coat i 1  o· pro . .  , for 
l on ger bru. ·h-t rac k  l ife. 

rI'Y PE \V30 n1odels are available in 
op n ca. ed gan ged , and 1not or-d ri ven 

asse1n b l ie� . w i t h  or wi t h o u t  bal l b ri n g  . 

The rat in g · for t he TY PE. W30 and 

'V30I-I . i n o· le-u n i t  n1odel .· are gi v n i n  

t h e  t ab l e  below. on1plet d R ·r ipt i on .  

a n d  rat i ngs for t h  T' Y P lil  W30 gan ged 

a Ren1l l i es may be fou n d  i n  t h e  u rr n t  
G eneral Radio catalog. 

i Oio � R  * For Cosed Model 
' a,...-0-,..o \ Panel D ri l l i n g  

120•\ ''.)120• fo• Sh o f  I And 

_... 31 Dr i l l  � Dial Plate 
- -- c -.N7,.� .,,,�,,..." 

3 Mto Holes i - 1 6  On 
8.000 B o l t  C1rcle For 
Uncased Model (� 010 
Holes In Pane l )  

4 M h il  Holes, Clearance For 

� 010 Screw On Cosed Model 

ll\Dio Holes In Pone!) 
7 010 0101 P101e � Dia Sho f f  
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1 1  J U L Y ,  1 9 6 1  • 
S P E C I FI CATIONS 

Core los s at 60 c yc les: 35 v.-at t s ,  a l l  models.  

Drivi n g  Torq ue: 50- 1 00 ounce-in hes, all  mod l . 
T u rns on Winding: 

TY PE, W 30 and \V30 :.\1 1 84 
TY PE:'; W30H and W 30H '[ 367 

A n gle of Rotation: 320°. 

OUTPUT 

Type 

W30 
( Un ca. cd ) 

W30M 
(Ca ed ) 

W30 H 
( U n eascd ) 

W30 H M  
( a d )  

Line- Voltage Connection 

1 20 4. 32 0- 1 20 

1 20 3. -:I: 0-- 1 20 

240 3. 74 0-240 
1 20 
240 3 . 74: 0-240 
1 20 

- ..,, � ..... 
<== ..... R. � <--- -� 6 ..:: 

30 

28 

1 2  

1 2  

....,, 
� - �  c 
E: � � >-. .., . 
I-: ..... R. � � 9 � �  

----: � � �  
36 

32 

1 5 . 6  

1 5 . 6  

D C  Res i stance o f  W i n di n g: 

TY P E. vY 30 and " 30 � I  0. 1 4  ohm. 
TYPE.'  \Y30 I l  and \V30 I D I I . 1 7 ohms. 

Dial: Reversi hle dial ,  l i n  -vo l t n�e seal o n  one 
side, overvol tagc ,•cale on r<� v crse side ; cali­
brated for rat <l i n p\ 1 t volt age applied . 

0l'erroltage 
onnect ion 

·%; -
I � � � 
� � - ;::: 0 :::;: .5? ....,- v. � � ,...--: � �  �� � ---- � � � � . ;::- � � � �  � �  :<; ::: C: 

0- 1 40 30 
0- 1 40 2 

0-280 1 2  
0-280 6 
0-2 0 ] 2 
0-2 0 6 

----- 1 
V BT-1 3 

., -±.00 
\-BT- 1 3  

,"'4.00 
V BT- 1 4  

-1-. 00 
V BT- 1 4  

.'4 . 00 

36 

46 
29 
36 

Code 
l r  ord 

K A L  L 

KA LER 

Z A B A L  

ZA B E H.  

Pri ce 

$ 7 5 .00 

97.00 

75.00 

9 7 . 0 0  

J\" ole.• 
A .  :;\ 'f axi11 1 u m  cu rrent can b d rawn a t  1 1 1 a x i 1 1 1 u m  vol t ::i ge for t he l i np- voltage con nect i  n o n l y .  Kva a. · I i  ted = nonn a l  

i n p u t l i ne vol tage> t i mes r 1 1 a x i w u 111  c·u rrent . 
n. n at ecl curr nt h o u l d  not be exceC'decl for t h e  over\'ol t aJJ:e connect ion. Outp u t  kva. for overvol t a.!!:C c-onnel' t i on 

= ou t p u t  ...-o l t age t i 1 1 1  s rated cu rrcn . 

GENERAL RADIO 
TRAVELING EXHIBIT 

A the . ·econd bi n n ia l n ral R ad i o  

over. e a  Ral . a n d  engineeri ng seminar,  

a n e w  t ra Yel ing 

xhihit  of  Gen­

eral R adio prod­
uctR wa de1no11-
. ·t rat d to rn.ore 
t han 40 en gi­
ne r and xport 

. a.I . repr nta­

t i ,·es from 1 6  
cou n t rie . 

I-Iel d in Pari 

at t h e  office an d 

l a b o r a t o r y o f  

E t a b l i s. e m e n t s  
Radiophon , G n­

eral Radio rep-

DEMONSTRATES 
AT PARIS SEMINAR 
rese n t a t i ,·c.· for Fra n ce an d t h  Fr n h 
col mes, t he em1nar i n  l u d  d b t h  

The General Radio travel i n g  ex hibit i s  demonstrated to export sales represe ntatives by Peter J. M acalka, 
of General Radio Compa n y .  
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G E N E R A L  R A D I O  E X P E R I M E N T E R  1 2  

1 ·e l u n� · a n d  b l  o ra t ory " ( r · :-. l t ( )p:-; l o  
a ('q w i n t t h • r l r< '-- · t 1 t ; J l i n•:-: w i h u ·w 

(; l pl'Od u d ::.; �u 1 d  I h · i r  n pp l iea l i H l " .  
T l w  ra n  l i 1 1 1 1• ':\.h i h i t  \\" i l l  h( hu n< ll<• l 

I n'  ( � l' 1 H • J' · d  J u d i o ' :-:  11 w i<'l · l rnic< i l : rn c l  

c·orn n H' l '1 · i : 1 l  < 1 ru;a n i z: t  i o1 1 ,  • <' J l Pra l H a d io 
( 'r 1 1 1 1 pa l l .\' C \ ' C ' l'"<':i.-.: ,  w i t h h t'ac l q t w rt  rs 
a T  Z u r i < ' h . Th ' ' 1 i hi t  i s  li o n  ..... <'d i n  a 

:-p<>< · i : d l y  c q u i ppt' l .\ l � l' C "C 'd ' B · n z  . · ( a­

t i o 1 1 \\" a go 1 1 . Th · i n :-:1  n u n ' 1 1 1 �  a r ' 

n 1 0 u 1 1 <•d 01 1  t ( • n  c · 1 1 s t o 111-h1L i l 1  t : 1 hk...; , 

wl i ( " l  sl c w  s u t wly i 1 1 t  o t lH w a 1  0 1 1 for 

1 rn n  port a io1 1 1  h u t  < l ' ' c 1 u i d· ly : 1 1  d 

( ' : ,., i l .v r • 1 1 10\' d and . · t  1 1 p  i n r ' l t .  I o rn  rs 

p l a u t .  n r  o t  h • r  1 1  l 'a t i o i 1 ;-; .  ' I  h i:-. m ­
o·c• 1 1 i ou. · ly d • :- i µ. n e d  I n \"<  l i 1 t � ::--I i  > W  w i l l  

h <  l i st' ( 1 \' t ' I '  I 0 )  i u :-.1  n 1 1 1 1  · 1 i t  s ,  a ;-;  l l \ l ! C ' h 

c•c 1 1 1 i p n t<• 1 1 a �  1 · ;, 11 1 I c ·  :-ho w 1 1  i 1 1  . 1  :-:ta 1 1 d ;,  rd 

1 0-frn i t  d i . · p la y  I >< l 1  I i  at · C 'O l l n  n l  i o 1 1 a l  

<· x l t i h i l .  The 0\ t •r-: d l  d •:-: ig 1 1  foll n\ :-: t l  c'  
crt • l J (' t'a l p: 1 1 1 c · n 1 or t h · ... : 1 t i01 1 -wa u·( l l  

:-- IHl \\"=' t l i : L t  ha Y I >< '< 1 1  1 1 -. •d " l  wc·c  :-> '-' f\ l l l :'• 

L< · l t t o  l l i�l i 1 :  
.\ I . ( ' . J l oJ t j P 
P:1 1 1 I  f.'u I i  · i c · ; i 1 1 1  
J • I L  :--> i 1 1da i r  ( n•:1 1·) 
-' r I l e • .  'budl· :'\ aichoul<•r 
\ .  Ht'rg;hol I ;1, 
B. \ n· l i (•r 
T. ' [  . . Jo,..,c ·ph 
. . I ,. 'T h i 1 •s:-' • n  
) [ .  ' . l 'H ri-.h 
' "  h . 1 1 1 1 1 1  
l . ( ' I C ' 1 1 w1 1 t z 
:.\ l .  B( · 1  l i 1 1  

' .  E .  \\' 1 1rt h1· 1 1  n·a r 

l I .  . · al!;:t k u ru 
H .  I ) :rn11 i�<>r 
I .  < : .  I ·:: ..; 1 11 1 1  ( r! 'a r) 
( � .  H1•l t 1l l i  
\ .  L:1 ra .-:.:H• n z  

( I .  :.\ f ol:H'  ( l"f ' : H ') 
c ;  . .'.\" w• l t · i u 

( : 1•n r ·rn l ndio 

Fra r 11·<· 
( :el lcral H a d io 
Fr: 1 n 1 •  • 
> \\· •d ' I I  
l : ngl 1 1 1 H I  
1 1 1 1  I i : 

l i 1 ' 1 1 t•r: 1 l I ; i c l i o 
\ 1 1 -.; t  rn l i : t  

Fr: 1  n 1 '<' 
• ' "  1•dt·n 
J· nuwc 
( : t • 1 wrn l I {  ad Lo 
. J  I I  p: t I I  
T i<r : 1 < • l  
l : c •m•r:d H : 1 d i l l  

T ta l v . ' 
• p : 1 111 
Fm r i c·c 

; C ' l"IH:tl ly 

I n t er i o r  o f  t h e  s t a ti o n  w o g o n , s h o w i n g  t h e  t a b l e s.  

s e c ,u re l y  i n s l a l l e d f o r  tra n s ,p o rt i n g .  

I i ' . v 1 1 vral I a l i o  f I '  :-:; \'(  rn l �·<•: t r:-: 1 i 1 

j h l ' l  1 i ( ·t l • .  L t  t (':-:. 

c : . l fo H' t l i  
J ' .  \' a J I  ( : ' I I  f 
l . ( 'nri w l  
J . Tc • ir  

I . . � l '  t t 
I\ . J , i 1 1d1 · 1 1 tn a 1 1 u  n•: 1 r )  
I L  PP1 • ]  
H .  ' h ri-.l l ' l 1..,e11 
.\ . H .  Hm :< 
J\. . I . .  '\ \'0T 1 l a l l  
L .  I . yon

'
.., 

P. ·, 1 1 1: 1 1 1  
1 1  . .  \� .\ l o l i u a ri 

, J .-L. H o hl•r· t  

P . .  J .  \ l : l l':d k :1 
. \ I  o pn ·-.a • u j . hu 1 ! l i d  1 1 1  
I .  \ h· r..,t · l h 
] r .  l � ! ip  
'.f .  h 1 • 1 1 1 1 \  
r.  l \. : 1 ra \·:1 1 1 1 1 i:-. 

.J . 1 \.l'i l c · 1: 

f 1 1 il \' 
1 1 o l b 1 1 
F ra 1 1 < ' I · 
Fi 1 1 l n 1 1 1  I 

I• r:t n < 'l' 
, ' " i t;. ' r l : t 1 1d 
Ht>lg i 1 1  m 
1 k 1 1 m: 1  r l · 
l l n l l : 1 1 1d 
1•i 1 1 l : 1 1 J d 
E 1 11!; l: 1 1 1 d 
l·'i n la 1 1 d  

. ' " i i  i\l'r i : 1 1 H I  
Fr: 1 t 1 < ' t '  
( ; V l l l ' nt l H :t l i 1 1  

pi c • l un' ,  " ·re: 
.:\ ( I J' \\ : t  \" 
l l n l l t t 1 1 ; l  
1:- ra •1 
l : n •1 • 1 · 1 ·  
• ' \\ i t ?.l"!'b 1 1d 

G e  e a l  a d i o  C o m p a n y 
www.americanradiohistory.com

www.americanradiohistory.com

