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A NEW SENSITIVE , HIGH-FREQUENCY, 
GENERAL-PURPOSE DETECTOR 

Deliveries Are Good 
Deiit"try or this nCII" Tn' );; 

121tJ.. .\ L·nit I- to' .\m\ll ificr 
iii from $lock. 

Speed :Iud :I('('urney of 
ol\ler Imndlinjo: IltI" 1I1""IY" 
i)('t'n tI IXlrtkulllr GH :tlll1. 
No\\", with Ud('(11I:l lc "tod;:~ 
<)f mO!;tt pr(ldu('L~. Ilwul 
&0% of oTtle l1< nre ... hipp('(1 
within ll',,"~ th:lU 48 hOIlTll 
frum their Jl."("1'ipi. Tceh_ 
nil~\1 or OOI1HlH'l"{"i,11 ques­
tion!! may hold III' nr1 onler. 
bu t only for long I'llollgh to 
n. .... ~111"1"' II. (""( 'Tre<>t find ,;uti ... 
rl\l" tor~' ~hi pllll'ni. 

• ONE OF THE BASIC TOOLS nee­
t'SSlU'y fot' can-yill/( oul <!('\'c1opmC'nL work 

at ally fJ'cC[uC'llcy i~ 1\ seils;! ;\'C dC'lcctOI', At 

low frcqucllci(';ol, nwuunHulK' :ImplifiC'l's 
and commcrc:ially anlilablc comlll1lllic:l­
tioJl~ 1'C(:('in;n; fire 115u[\I1:". b:'ltj"fa('toI'Y for 
t his purpos<>. 

For opcmling fn:oquC'u(-jt's ahove some 
50 mcg:H'yd('s, huwc\'t'r . VI'I".\' fe\\' re­
ceivers arc ftvflibb ll'. and til(' prohl(,1ll of 
oblnillinA" a );ati:..factot'." d('tN:\or;;I n difli· 
cul t une to suln'. One method of ('xt(,lldiug 
111(' range' of n ('omrnUniealiOlis n'Cein'l' is 
\0 l\dd 11 conn'r'U'!' ahead of it to h!'l{'11)­

dyne the high fr<'qllC'Il('Y siJ!:uals down to frNllU' lwi<", within the rallp:c 
of I he rcceiver. A wide-hand I"U!l\'erter of I his t ... ·I)(> can Ill' Illad(· lip of :l. 
T\' I' ~: 87-1 -:\1 H :\iiX("1" I ~('(.' tifit'r and one of 111 ('" ( ;('Ilet"al l~ :ld io l ' nit Os­
(·illalot"s ItS shown ill the hlo("k diagmm in Figure Z. Ahh()lI~h :l. com­
munication!l !"('("elvel· ill th is url":lngctnent.eun he mude to perform sulis-

fig .... 1. Po .... 1 .,.w of the Type 1216." Un it t· , Amplifler. 
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flg"re 2. 'lock dlogrom of 0 heterodyne detector 
,y.tem for high trequendel . 

factority at the lower frequencies, a.nd 
has good sensitivity Mel excellent shield­
ing, it has two important limitations: 
(1) i l 8 band width is so narrow that slight 
changes in the frequency of eit.her the 
signal or the oscillator cause serious de­
tuning, and (2) it is large and ullwieldy 
compared 10 other clements in the 
system. 

To overcome these limitations 0. ncw 
instrument, the TYPE 121 6-A Unit I-F 
Amplifier, has been designed especially 
fo r usc ill the detector system of Figu re 
2. This small high-gain , wide-bMd, 
30-Mc am plifier is shown in Figure J 
and, in conjullction with the TVI'E 

874-MR Mixer Rectifier and 3- Unit 
Oscillator, as 0. unit of II. DNT Detector 
Assembly in Figure 3. With this com­
bination, signals r rom 25 to 5000 mega­
cycles can be detected, depending upon 
the mnge of the Unit. Osci llator lIscd. 

The TYI'E 1216-A Unit. I-F AmplifiCl', 
latest of Genel'al Hadio's extensive line 
of Unit l nstnrmcnts, has many featu res 
which make it well adapted for usc in 
the geners.1-purposc detector cireuit. 
Some of these feawrcs are : 

1. High sensitivity. 
2. Broad bandwidth with good selec-

tivity. 
3. Small physical size. 
4. Light weight. 
5. Built-in precision atlenuator. 
6. Meter has both 11. linear relative-

voltage scale and a db scale. 
7. Automatic volumc control. 
8. Excellcut shielding. 
9. Provision fo r measuring rectified 

mixer current. 
10. Cathode-follower output amplifier 

for demodulated signal. 
11 . Two separate internal power sup­

plies, one for opcmting a Unit 
Oscillator. 
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fill"'. 4 . £Iemen' " . ), «he",atic circuit diagr"", 
01 the Type 1216-0\ Unit H Amplifier, 

CIRCUIT 

A simplified circuit diagram of tJle 
3.mpiifier is shown in Figure 4. There am 
four i-f amplifier sl.ages, followed by ft 

diode detector and a cathode-follower 
low-frequency amplifier. 

Amplifier 

A tuned step-up t.ransformer is llsed 
at. the input to obtain a better imped­
ance match between a crystal mixer .'lnd 
the ipid of t.he first til be. A step-down 
tmnsformez' is used between the output 
circuit of the first stage and the input 
to the attenualar in order to minimize 
the mismatch loss caused by the use of 
11 50-ohm n.ttcnuator. A step-up trans­
formm' is provided at the output of the 
attenuatar for the same reason . These 
tuned transformers ha vc very wide band­
widths in order to keep negligibly sma.ll 
the attenuator error at the extremes of 
the pass band . 

Thc ovcr-all bandwidth of the ampli­
fier between half-power points is about 
0.7 Me. and u high degree of selectivity 
to frequencies ou tside of the pass ba.nd 
is obtained_ The ovel'-all frequency re­
sponse curve of a I.ypical instrument is 
shown in figure 5. 

Figu,e S. Ou,.olr .eleclivily cu,ve of (I Iyplcol 
Type 1216-A Unlll- f Amplifler. 

MAY , 19 5~ ~ 

The lOO-db gain makes possible high 
sensitivit.y _ A 30-:Me input of less than 
2IJ.v is required for a meter deflection of 
I % over the residual noisc, and uo input 
of leas than 50 p'v produces a full -scale 
meter deflection when the ave is not 
used. 

A"enuator 

The built-in attcnuaLOr is located be­
tween t.he first and second stages and 
uses carbon-film ]·csist.OI's mounted on a. 
shielded wafer switch. The 50-ohm im-
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TTENJAlOR SET TO 2OdI>.vIl 

0;-% / 1 
I{;Z: _RESIOUAL QIOO( ~ 

°0 ZJI 6 • " RELATIVE INPUT VOLTAGE 

Fill~r. 6 . Cu,.. •• howing lin .. orily of omplilud .. '.' 
.p ........ 

pt'(IIlIlt"t' 1<-,\.('] rnillimi1,{'<; ~'I'NII1< 4·:lII..;('rl 

II,\' 1·(' .... ;11'1:11 (·:IPUI';tilll{·t' :Ind ;lIdlll'I:lIWI', 

~ll'PS of 0, :-1, 10, :!(l, 30, H), ,lo, no, :JIIII 
,II dh III'I' IIwllliled. ,\ ... lmi,,(lII-lhl'ollgh 
4'(jIIIIl"t"liIJII i .. madl' betw{'('11 tlw illPlil 

and 01111'"1 fill' till' z('nl tlb IW:-it ion ... , IIIHI 

iudi\'illliHI "11"-1.'1>1' &'1'lioll;: :II'I' ~\\jtdl('(1 

ill t" II\!, I' j 1'1'(1 j 1 fl II' I ht, 3- a III I I o-d b :'t 1'1»-, 

,\ I all 1111(hl'l' fit [,p:- It hllld(,l'-tYIX' 11(>1 Wlll'k 
i ... n~l'd .. \11 ar'I'lIl'al'Y of ±(I'; + O.J dh ) 
ill til(' lnllil'llI('(1 idl(>llu:l1ioll i" ohWlIr('(1. 
'J'11l' IlttC'llllll t lH' ('1111 I){' "<'('II at till' I('ft flf 

Figlll'{' j' . 

Diode Detector, 

Tile ou tput of till' JO-:\ Il' amplifier i8 
rl'l,tilled bY:1 drllliJJ('-(liu£!(' dNN'tor, The 
(/-{' output from 011(' "jod(' i" npplied to 
Ih(' met('r Hnd il<:\ rncnsuJ"(' ( If the signal 
1('\,1'1. In Imler In oht/lill a high degrt.'<' of 

lill('!\I·it ..... I he diod(' is olX'r:lled lit a hiJ.!;h 
vuhug(' levl'l; 6 \'(1111'> 1\1'(' I'l'qu ircd for H 
flill-l'{'[I]e nl{'tl'r dell('{·t iOll, Figure Ii 

~ho\\"s the ampliwdt' rt::<POIlil(' of n typi­
I'!II unil. The dh :;.I·a ll' of the IlH'ler pt.'r­
mil" inlell}ol:ltioll hel Wl'C1I att('IIU[I\OI' 

step", 
'I'll(' mPler Cilll he ;o;wit ehed to indic:lt(' 

III(' rt'dified rllrl't'llt pl·Ot:ILH'cd hy IllI.' 
al'lioll of tIl(> lo('ul-osi'ilhIIOl' \'oltage on 
tll(' mixer. A full-"t"III(' reading (,OI'rl'­
:<pollds to [I \'oll!lge of Ill/oul two vo lt s 
appli('{1 :IITON'; lilt.' mix(' r ('r~'s t:l l. 

Tilt' :1-(' uutput of til(' to':1mc dioc.ll' , 
whieh foliO\\":1 t ill' mudllllllion t'lwclolX' 
of Ihp 30-:\k sigmll, il't nmplified :lIlCl 
hrought out 011 hinding IlOlSlS on thl' 
PUIWI. 'I'll{' htlluhddlh of t h£' low-frc­
'1Ul'Ill.'y cirelli!., is nhollt 0,1 i\le and the 
OtHpll l imped!ul('1' i~ (iOO ohms. The 
mllximum ol)('l\-eil'l'jl il out put \'oltngp 
i:< 11111 voltI'. 

'I'll(' "I'('oml lIiod\' is ll"f't] In -"u pply an 
!l-\'-{' \'olta.l!;l' II hi{'h t"all he applied 10 
lIw ~l'('(Jnd amplifier stage, ,\ typit:ul 
:1-\'-1: dwrm.:tl'ristie is shown in F igun:- S. 

FiIlU'" 7, Vi ..... 01 clio .... from 
lOp with ... i .. ld, ,emoved, The 
oll.nuoror ond llrol omplill .. , 
"Oll. 0'" in IIIe "'ieldec! 
,omporlmenl 01 Ih .. le ft. 
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Pow er Suppl y 

Th(' two in\{'rnal power su pplies :\r(' 
provided to reduce t he llu rnl)(' t, of UliitS 

illvolv{'d in a detector nsscmbly, t hereby 
improving I)l)rlnbility llud simplifyi llJ.\' 
inl(,I"COIlnCClion. Rcgu latiolL o f the SCI"('('U 

\'oitagl'l'l on the i·f amplifier lUbes i:; pro­
vid('{i by mmUlS of :l. TnI:': OB2 R<,gu­
JatoI' T ul)(,. 

. \ '1 shown ill F igurc5 7 nnd 9, the i ll­
lcrn:tl ptlrfs of t he unit f1 t'C ilLdi\'idu:d1r 
shielded and nu merous filters 3n' pro­
"idcd for isola.tion. 

The COnl l>lete assembly is housed in 

• 

," 
• , 
'. 

I I ~ 

M AY , 1 954 

~ .. ,. .......... _ .. 
fill"'. 8 . A·V.C c~ lI.ocl.rl.' k o f II typ ica l j",lr" rn'~I. 

a stanuard General Radio Cnit. lnSl ru­
(llell t cabinet , with over-all dimensions 
of iO x Mli X (i3s inches. 

SPECIFICATIONS 
Cent .. f .-quency: 30 M e. 
8andwldll>: O. i!\l e R~ 3 dh down; 9.5 l\ l c at no 
dh down . 
Se n.ltlvJty: LC!j(j than 2 Jo'\'olt input from a '100-
obm IIOlm!1' rl'<Luin.·d for 'I I % meter deHect ion 
(.bo:W(' noi;;eJ. lA"S!l thnn 50 ,"volt input f rom 0. 

4OO-ohm l!(>urC(l f"('(IUired for f1J lI ~o.le ml't('r 
dcJl(,t·t ioli. Input "0 tllgcs N'f('rr\'d to are opel!­
cirrl11! source voltagCIJ. 
An-.".olot Ro .. ,.: 0 to 70 db in l()..db ~t('ps. A 
8ill/l:II' 3-<1h ~I(- JI ,K tl lso provided. 
Au ... "c,. 01 AfI. n"olor: =(0.3 db + 1 % of indi­
cQlI'd II\tcU\I{\tion). 
a.. .. d .... ld th 01 lo .... _F .. q ... ... ,. O .. IpulCi,c .. ih : O.4 M e. 
O .. lpu i Imp.do.... (l"w_F .. q". ".y Cir<u ilt): 600 
ohmll 
Mo d mum O U'P'" Vo lto ,o: 2 volu ( 1)(:11 circuit. 
y", ml .. ols: Input - T"pt: 874 Conncctor on .. nd 

of 2·foot cllbl ... 
OUlput - Bind ing Ilo!lll! 011 ~ 1 -ilJcll 

spacing. 
S .. pplom . .. 'o,y Po .... o, S .. pply O .. lp .. t: 300 volt..~ de 
81 10111:-'; 1;.3 v(llllllH' I~t I a. 

TIJ/~ 

Po .... . , Supply: 105-125 or 210-250 "olt!! . 50 to 
tiO cyt'les. I'o",(-r ill ilut " 'ilh no load 011 ~uPIlI(\­
lIl1'nlllry pow('r ~ \lPllly - 26 watLl: lit 115 vull<!. 
Power LIIpUt wilh ", Pt: I209-A O~ci1l ator r.on­
nl'etoo to "ul)pll'mentluy power supply - 40 
Wlllt,; at 11 5 \'olu. 
T ..... , : Supplird with inl!lrument; 

1 - 6A KS I ~ 6ALS 
1- 6U8 I -OH2 
2 - GCH6 

Acco u oriu S .. ppUod , Spllre fUiJefI; flOwer cord i6 
ilH.t'grlll with t ill' unit. 
Olher Acculo,ln A" oUobl" T n t; 874-M It M ixer 
Rectifier. Uuit O8('illntor of IIppropri:lte [reo 
q Ul'ney rnnge to provide hcterodyumg J!igrllli. 
T r PE '1 20S-A, I209-A, or 12 15-A ill rl'COmmend­
roo 
Mo u .. ti .. g: Blnck~raekl(' lill~b aluminum panel 
and sidCII. Alumillum oover finis.hed in clear 
lacquer. • 
Dlmo n,lo .. .. ( II r·igh!).)6 8 x (width) 10 x (depth) 
G~~ inches, O"('I'-ali. 
No' W. ighl: foP, l>Ollll d ~. 

Code Wor,l I'ri~ 

1216-A U .. it I-F Am plifl " · ••••....•••.••••.......•••. $36S.00 
° L. Io! " ate-DI. :>.'0-0 2.12';.~1t\ 

.,~I :r.MS.~.H. 

"',U'. 9. Vio'" from bolo .. 
wi,1I ,lIi.ld. lemond. The I. ' 

_ a",pl;~er nclio.. . ~ ' on d , 

a lon<;l ,h. rear 01 Iho che".i, 
ond i. no,mally campleloly 

o .. cland 1 .. a .hi.ld . 
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GENERAL RADIO EX 'ERIMENTER • 
CHARACTERISTICS OF THE 

TYPE DNT DETECTOR 
The Type DNT Detector, made up of 

the comLinatiol1 of the 'l'Yl'B 87·1-~ 1 R 
Mixer Rectifier, the TYr'~~ L21t}-A 30-Me 
VIIi!' I-F Amplifier, nnd!l. Uni1,.Oscillator, 
has lll:lny ch:\rncteristics tbat make it a 
very valuable ill.~U·UnlCllt, for IflJ)OI'ntory, 
production, nnd field work , 'ome of 
these chal'9.ctcl'i!;li('s nrc the following: 

I, Convenience alUi .'Small Size, As 
shown in FigUl'e 3, the JctcctOI' is physi­
caUl' sma.I1 and ensily transportable, The 
built..-in power supply for the Unjt, Oscjl­
lator Ilnd the huiltriu means of meusul'­
ing lhe reeWied crystlll curren t add to 
the convenience of operation. 

2, Wide Freqlleru~y Range, T he range 
is primarily determined by that of the 
Unit Oscillator used, witb the low-fro­
quency limit of 25 lHc' determined by 
the frequency at which the locI\1 oscil­
lator voltage starts to pl'oducc a signifi­
cant residual meter reading, und lhe 
high-frequency limit of 5000 Me arbi­
trarily set at tbe point a.t which the 
sensitivity tends to drop off mthCl" 
ra.pidly. Satisfactory detection call be 
obtained using either lhe fumlamcnt1li 
or a harmonic of the locfll-oBcilln.1.ol' s ig­
nal , but with hnrmonic operatiull lhe 
sensitivity is slightly low('r (see figlll'e 
10) and more carr. must. be eX('fc-is('d to 
iHStll'C sc-LtiHg to the proper signal pal'­
ti\'ulndy :\1. the hi~hcl' harmonics. A 
low-pass filler, slII, h liS the T\'J'~: 87·1-
FbOO or Tn'~: 87-J-FlOOO, can be IIscd 
to eliminate hnrrnoni(' I"I'SPOIlSCS, 1'11(' 
following fJ'C(jllCncy muges cml be ob­
tained with General Badio ' -nit Os('illa­
tors operating on t he fUlidamclltul. 

'Bo,h tl1nikllAl \!.~1I dn,[ "~ 1><., ... ith Ih~ 11l'",1 <l'<'llI. ' Qr 
.. ill be p,_n' ... I1~ .. tb~ "lInII] f • ..,utn<l' i. nM' ao ~]e 
s,,, .... n compon~Dto <l.po:nd uyfll> ,h., " IlMI "'~Il'"'''''''' 
bo-wu",", the P'e>!eJ''''' 01 wbn w""ld Il\Itn'811~ ~n.t'!1u" 
opuriouo .i, ... I.,~ tw), ,[elritn~nt.~l W .1"'<'<"' ;1>" <>t ~ n\lll 
or indio,niP!) of rel.ti~e .IBJ)~II~v~I". 

Unit Oscillator 
'1'Y1Je Numocr 

1:115-A 
1208-:\ 
1209-A 

Detector F1uuiame.nlal 
F'rcQ'lIul.cy Rallge 
25 to 280 ~ lc 

35 to 530 ~o[o 

220 to D50 1\'1 c 
3. excellent Shielding. The high-fre­

qU(,lI('Y rircuit is confined to the intcl'Ilal 
parts uf lhe mixer, a.nd a 40-i\l c low-plUllO 
fillel', lo(:l1ted betwC(ln the mixer :wd the 
30-i\1<; out put, prevents r-f signals leak­
ing illLo the mixcr through the i-f ampli­
fier. T his is more than ad C(IWl.tc to meet 
Lhe st ringelli shicldiHg requirement8 
when Lhe Jct;cctor is used as a 1111 11-
dctector for high-frequency bridges or 
other !lull-type devices. n.s a stand ing­
wave delector for slotted lines, or in 
attenuation measurements, parti cularly 
when a· radiating cil"cuit. is being ]lIen8-
ure<l. 

4. Culibrated 80-db RUIl YC-, Rclati\'e 
s ignal levels aL high frequencies can be 
mcftStII'cd by detennilling t he corre­
sponding 30-megacycle lc\'els as mel\.8-
med by lhe :l.tt.cnnato]· and meter in the 
amplificr. When adequate local-oscillator 
voltage is !Ipplif'd, the crystll.l mixer i8 
an :l.eCunlte linear COllvcrs ioll device over 
lhe whole mnge of t he attenuator u.nd 
met!;']", und levels dilTering by as ffille b 
:-IS 80 db Clln be mells ured directly. F ig­
ure to is a chart showing the variation in 
l:onvcl'Sioll eflh:icney with rcctifier mixer 
cunt-IlL fOr tl typical crystal, and F igure 
11 shows t.he measul'(,xl over-nil errol' in 
a t tenuatioll for \':triOliS valucs of recti­
fied !nixc!' cmrcnt £01' :l ty pical de~tor 
a~emhly_ 

U. :l 1'C, The automatic volume con­
trol makes it mol'C convenient to balance 
llu!l~lype instruments, as the meter I'e­
mtlins on scale ovcr a wide range of in­
pu t Siglllil lc\'cls with no reduction in 
m[lximum sensiti\·it.y, 

(j, Un-ijorm lI igh Sensitivity, The sen­
~iti \ ' it.y is l'cl\sonably constant over wide 
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figu,. '0. C" ...... • I>owing relative conve .. ion goln D' 
n"nclion of ,edIA.d ml~.r current for th. fundamental 

and normoFllu of Ih. locbl o.dllolor. 

frequency mhges. Figure J2 shows typi­
cal varia.tion o\'cr the lower part of the 
frequency range. The impedance of the 
local-oscillator circuit at the aiguul fre­
quency appears in series with the 250-
ohm isolating resistor in the mixer recti­
fier, and the combination nppears in 
parallel with the crystal. As the local 
oscillator imp~l:l.nce :It the signal fre­
quellcy varies from zero to iufinitYJ the 
effective sensitivity varies by I ,n db for 
a 50-ohm signul SOllrce. Figure 12 shows 
such (l. variation occurring rather rapidly 
wit.h frequency when a patch cord is 
connected between the Uuit Oscillator 
and the mixer . When the mixer is con­
nected direct.ly to the Unit Oscillator, 
the variation occurs much mot·c slowly 
with frequency as shown. 

Fi9~r . 11. Oyo r.,,11 0 .. ", in 
';gnol.lovol me" ... remenl> 10' 
o typlc,,1 Typo ONT Ool.cIO' 
AJ.ombly D' D fund;on o f a l· 
l.nuolO' .ett;ng lor yaria ... 
yal .. e. of ,.c"fl.d mixer cur· 
•• nl. f ull·.eClle me Ier d . ll.c· 
lion wo, .lIed in dele,mining 

Ihele d o lo . 

• , 

, 

, 

, 
o 

MA Y, 19.54 

i\~ote that :l. signal input ,"oltage of 
only :thout 50 microvolts prodtlees a 
full-scale meter dcflectioH. An r-f iuput 
of auout :JI'V is detectable above the 
noise on liiO meter ill typical lIuits. 

At frequencies below 50 I\lc, the seHsi­
livity is fUl'lhel' nITecL<..'{\ by the finite 
input imped:lllcc of the 40-?o.lc: low-IJUSS 
filter, which appears ill series with the 
cryst :ll. 

7, Ml/{fhiny 10 50 Oh1ll8. The illput jm­
p«hnce of the detcctor is high compared 
to 50 oilms, butt it call be mndc to match 
a 5O-ohm line by inscrting a T yP IC 
874-GG "[Q-J)B Pad 01' n '!'yPt; 87-1-GF 
2O-D13 Pad between the mixer and the 
signal input. With lhe IO-db pad, lhe 
VSWR looking into the detect.or wiU be 
less than 1.1 aL low rl'C<luencies, less than 
1.3 at 1000 Me, [Iud less than 1.5 at 
2000 Me. With Lhe 20-db pad, the iuput 
\'SWR. will be Ics.'i thnn 1.05 at. loll' ft'e­
quencies, leS8 l lmll 1,2 at 1000 :\1c, :lnd 
tess than 1.4 at :WOO 1\'lc. 

APPLICATIONS OF THE DETECTOR 
I. J)elec/or for N'lLIl.'I'ype Measuring 

Devices. 
The Tn.: ONT Detector, consisting 

of a Tnt.: 87'l-MR ?dixe" RC(J tiiier, a. 
Tn'E J21G-A 3D-Me Unit l-F Amplifier, 
a Unit Oscillator nnd accessories, is well 
suited for usc with high-frcquellcy lIull­
type tllcasming instruments such !lS the 
T nt! IG02 l'- I\ -J" ALhniUancc L\ l elcr. 

MI~~fru~- --;, IN METER VISIONS 

y.~ 
~~ 

Z9"""" 

'" • o '" '" 10 

ATT UI\,4TOII SETTING-ID 
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. -. .:.t. """"iI> f,iIo(e"t;'o-; 
f· '-E - ~- "-

~~U::.~ . .," . UlIoIII. oocu., ... ,."..,. ~ ... -l 
Fill"re 12. Sen.itlylty v • • fre· 
quency for a typical Type 
ONT Detecror ........ embly. No'e 
t~at about 50 mleroyolt. are 
re quired for full-,,"Ie deA.c· 
' iO<l. fa' II 1% mele' deflec_ 
'ion, oboye noi,e, only 3 
",ic,oyall. are required . 

-
~ '''''-., 1>00 .• _ _ CI'<4u"" _ _ .... , Q5(>lJ.AfOO 

""" ",,",C """"-Lor,,,, 1OO1D':oI<.1l'ICU.O''''' .r- .- --

, i--+ --., 

:~~ 
~eAli.M"'J." ·~ .. ,~"""..-C . ' "" 

r=- Of ........ ~~ .. --

f- f 1 J I -.. 00 - ~ ~ '" -
The dctcctor is compact , wcll shielded, 
:md vCI'y 8ensi!iyc, hAA n good avc, and 
cOvers n widc frequency range. l~igure 13 
showF; :\ typical setup for the mt'.~l.surl;.>­

m{'ll! of th(' rSWR of a coaxial swiU.'h. 
2. Defec/or for l'oltayc·llaliQ~1'ypc .llcas­

lIremellis. 
The tictcctm' is ulso well suited for ap~ 

pliClltioli to im;t l"umentfi suc h as dircc­
tional CQUpICl':', sloLtctl lines, al1d the 
admi ltn.nce me te r IIsing voltag~ ratio 
mcthods, since the relative voltage dif­
ferences can b{' mensli red accurately and 
ql.litkly by means of the step nttcnuator 
and calibrated meter. 11s high degree of 
8<'ositivity, iincal"ity, nud harmonic re­
jection, and it s usefulness with c-w sig~ 
nals llutke the instrument particulal"iy 
w{'l1 suited to high r SWR mea.~uremeJlt s 
nn f:IOliNili n(';<. 

, 
I I 

J.-~ , 
.~ 

3. I nlil!rlion~foss ond Alt('ltllaIiO I ~ J/ cas· 
11r1:J1/C1/ls of Fillers, Alle. /llialorlf, lind 
Cables. 
The combillatioll of the detectolo and 

all additional Uni t Oscillll.tol", each fitted 
with fl 10- or 20-db pad to make its im­
pedance approximate 50 ohms , forms a, 

simple setu p for mensuring the accuracy 
of aUcllua /.ors, the attenlln tion of coaxial 
cables, and the inscrlion loss of filters 
both in the pass and rcjection bn ll dJ;. III 
t his type of mell.Sll remelll the substitu p 

tion method is used. Tire Unit Oscillll./.01· 
and detector arc fi rst connccted dircctly 
together through the two pads and the 
attenuator is set to ohtai n an on-scale 
meter reading. The (·i rcuit. is then broken 
at the junction of th(' two pads, tlte e ir· 
cuiL under tcst ]llscr l cd . and t he aU cnua­
tor· adjust ed for an un·"t'ale meter read· 

Fill"re 13. The Type DNT Oe· 
, .. "a, A""mbly i. on .. .. c .. llenl 
deleclor for u.e ... ilh Ihe Type 
1602·8 U·H·F Ad",ittonce 
Meter. o •• ho ... n he re in a .. ,_ 
up ' or meoouring VSWR of a 
coo.iol .... itch. The Type 
120"-8 Uni t Variable Powe, 
Supply . hown be low Ih .. i·f 
amplifier i. uoed 10 energize 
the .olenold in the coo.;o l 
.... itch. 
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fig"". , • . View of 'he Type 
ONT.' 0.,_ ...... mbly and 
a Type 1208-A Unil OKiUolor 
•• , up for ;Mertion· loo. meas_ 
u,e .... ,," 011 a 18.5· ... egocyde 

low·po .. lln.,. 

inp:. The difTC'rC'IlN-' in the t<ums of til(' 
flttt' JIlL!Hor and mCH~I' readings is ('(Iual 

tn the illl><'riion lo~~ of tI\(' NlmplC'. R:lm· 
pJl'f\ hlll'ing iu,.;{'rtioll lol';;;es n,.; high lIJoi SO 
dh etlll 1)(' mCII;;uI'(.'d dire<'II,Y. and up to 
ahout n.) dh ('(\11 1)(> mCIl:;llt('f1 \Iith Ill\' 
illscrtioll of {'xlra p:lliloi, The ('xl'cllcnt 
!.hickling of the dC/N' tor m:\kl'!oi high­
insertioll-Io&: 1ll(':I,.;ILrem('lIls reliable, 

Til(' (I('\('\'lor mil lIL~o be uS('{1 Ilith a 

f< iglilit gCllcnltor [un' jng Ii Clt.lihratc<l r-£ 
attC'IHUllOr for inS('rliotl-los.'1 nl{'!\Surc-

,-... menl s. In this (':\;;(' the attcIIlLator illlhe 
~('n('rfl'or ("1I1l \)(' lIiled, if de:-ircd , mtlll'1' 
Ilmll th(· attenuator ill the !lInplifil'r. 
With t'itlwr nlC'thod, the high !<l'lli<itivity, 
excl'II('nt !<hi('lding, and wide f"('q U(,lll'Y 

mllg(' of tlH' d{'t{'ctor eonlriblltt' ~r('at ly 

to the ('OIl\'('l1i('I1(:(, !Uld reliahility of the 
mC:l.'lIIrCll1cnl;!. 

Thl' rf>,;ult" of ll1l'asurcmellt s made Oil 
t hc il1"1'rtioll IOfl" of the 18.).-.\1(' 10\\·1).'1::;'<; 
filter .. how 11 in Figure 14 tIrc pl'l,*nlC't1 
in fi' igurc 1 :). '1'111' measurements \\'cr{' 
Illlull;' h.v IWO nl{'thods. In OI1C (.:lS{' 11 
L' nit O,;.('illutor was uS{'(i as a i'iOW·('(' 
:Uld I h(' 101;.-; mctli'iut"(.'(\ in tCl"m~ of the 
attcl1l1:ttor ill the l"nit 1· 1' All1plifiN. 
In thl' $f't'ond mcthod a TYI'~; 1011 •. \ 
l'iigl1l1i (:{'f1emtor \\'as 1I:5(!{1 IIl1d th(' 
IlWrl:<III'('m(' l\t mad€' with its ealihnlt('(1 
IltleTllllltnt'. It will be noted Ihat till' 
agr{'('mcut i~ c:\lrcll1c1y dO"('. 

AIIU'. 1.5. R.,u'" of ",eo.u, .. ", .... " ",ade wi'" ..... 

MA Y, 1 9$4 

oj. ('"libraiiotl of lIiyh.f/rr 'tIiNICII . Wel/II­
(I/or.~ . 

Till;' culihmtioH tlf \'Ilrillhi(' iligh·frc­
(IUl'lIf·y allcnU:llO~ ':1It"i1 HS ,hoS(' used 
on i<ignnl gellf'mIOl~ tall 1)(' ra,.;;ily and 
ntpidly mCUSIII·l'(1 0\"(' 1· wide hcqu{'llcy 
t":lugu:; hy ('ompal"i .. on with the Imilt·iH 
::H) ... ;\ ](. tlttl'lluator. 
5. 1'811'1i' ami {'r08t1·Talk .IJraS!IfCI1WI/S 

in f'OGIial ,r.:.wi/du·". 
~ 1 ('flSUrenwnts of the input \'S\\,H 011 

('o:lxial sWilth~ c:ln he t·!\l<il.\' m:Hle using 
the admitiall{'(' IIwl{'r setup :lS outlined 

'"' t-'VI 
• • 

. • 

~ 

\ . ot .. · .. •• H ...... ''''' 
co 1010-" .oTTr ..... ,.,.. 

\ .. 
m 1\ 

\ 
~ 

'\ 
• e'·"p of fillur. '4. -a 

'> 
0 00 ~ - -
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• , 

,. 
• 

• 
'- r-- ~ . 

• ,~ , ,.~ 
I ., 

V 
, • 
, 
, '. ~ .. ~ •• • 

figure 16. Croo ..... lk lind VSWR characteristic, af a 
co .. ~lal ''''''tch ... ",e ... ured with the equip",ent .ho""" 

in Figure. 13 Md 14. 

in (I ) with Ule switch terminated in a 
TYPE 874-Wl\'J 5O-ollm Termination. 
Figure 13 shows a typical set.up. The 
same equipment, with two pads sub­
stit.uted for the admittance meter, can 
be used for cross-ta.lk measurementa as 
outlined in (3) and shown in Figure 14. 
Results of typical measurements are 
plotted in Figure 16. 
6. General-Purpose, Sensitive, Tuned 

Volimcur. 
Tbe detector itself can be llSed to 

monit.or and to measure relative changes 
in voltage levels at voltages as lo\v as 
lO~v over a wide frequency range. For 
absolute measurements, t.he mixer can 
be calibrated at one reasonably high 
signal level , additional pads being used, 

"r-'-TTTITrrr~'-nTnrr--ro"rrrn 

if necessary, by mcans of a high-level 
voltmeter or bolometer power-measur­
ing device such as the TYI'E 1651-A 
Bolometer Bridge . 
7. Wave A'llUlysis. 

With some limitations the detector 
can be used as a v-h-f 01' u-h-f wave 
analY7.€T. The limitations luise from 
(I) the responses obtainable on images 
and harmonics of lhe loca l-oscillator sig­
nal and (2) the non-linear crystal char­
acteristic, which generates signHicant 
harmonics when the signal level is high. 
The first limitation can in many cases 
he Overcome by the use of low-pass or 
band*pass filters. The second limitation 
places a limit on the millimum measur­
able harmonic percentage. Figure 17 is a 
series of curves showing the relative 
harmonic voltage generated as a func­
tion of the fundamental signal voltage 
level for various local-oscillator excita­
tions. 

The TYPE 1216-A Dnit I-F Amplifier 
and t.he complete Type DNT Detector 
Assemblies fill an important need in 
high-frequency measuring systems. Their 
vorsatility and adaptability lead to ap­
plications in measurement and testing 
in the laboratory, in the field, and on 
the production line. 

- R. A. SODERMA..'· 

figure 17. Curves .hawinO the rel",ive amplitude ... I 
h .. rmonk generated il'l Ihe mi xer a ... funclio<o III fund .. · 
mentll ! .ig"al u<>itage level far v .. riau. loc:al·ooc,lIo ' .. r 
e~citolia" •. 
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TYPE ONT DETECTOR AS SEMBLIE S 

,...... To facilitate orderirlg auxiliary equip-
ment for use with t.be TYPE J216-A 
Unit. l-F Amplifier, complete detector 
assemblies nre aVllilabte for fundamental 
operation at frequencies between 25 and 
950 megacycles. Highcr-frt>quency opel'-

ation is obtainable by using oscillator 
harmonics. Additional oscillator equip­
ment for fundamental frequencies up to 
2,000 megacycles will be announced 
within t he ne:..:t few mOlllhs. 

TYP E DNT-l DETECTOR A SSE MBLY 

E\Uldamcntu\ range: 35 to 530 Me. 
Consisting of: 

I TYPE 874-r.,.IRl\ Iixcr Rt'Ctificr . 
1 TYPE 1216-A Unit I-F Amplifier. 
1 TYPE 874-F500 L-P Filter. 

Typ' 

I TYPE 874-GG IO-db Pad. 
I TnE 874-EL 90° Ell. 
I TYPE 1208-A Uni t Oscillator. 

Codt Word Priu 

ONT_I I DI ' I<'O< Autm bly ........ , •••.•••••..••...•••• j $628 .00 

TYPE D NT - 2 DET ECTOR A S SEM BLY 

Fundamen tal range: 25 to 280 i\l c. 
Consisting of the same components as 

listed above with the a'{ception of the 

Type 

Unit Oscillator, which in this ussembly 
is fl. TYPE 1215-A. 

Code Word Priu 
DNT_2 I D"u'or Autm b ly .•..•................•••..••• j :<O"EIWO $628 .00 

T YPE DNT-3 DETECTO R A SS EM BLY 

Fundamcntal range: 220 to 050 :\1c. 
Similar to above asscmblies but wid1 874-F1OOO Low-Pass Filter. 

1' ... I'~ 1209-A unit Oscillator and TYI'~ 

Code Word Prit;IJ Type 

DNT_3 I 0 " "'0. Au.mbly .........................••.. 1 $661.00 

AC CES SO RI ES - CONNECTO RS, A DAPTO RS 

All Gene.ral Radio high-frequency in­
struments are equipped with '1' \"1'£ 874 
Coa.xial Connectors, II uni versal tYl>C, 
any two of which plug dircctly together. 

These connectors are designcd speci fi ­
cally for use in measuring equipment and 
bave excellent electrical characteristics. 

A su ffi cient. number of patch cords arc 
supplied with GClIeral Radio Vuit. Oscil­
lators, the TYI'E 874-LB Slotted Line, 
and the Tn'£ 1602-B V-H-l' Admittnnce 
l\letcl· to take care of aU conncctions to 
thc Type DNT Dctector Assemblies. 
Whe.n the detectors arc used with othcr 
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GENERAl RAOIO EXPERIMENTER " 
equipment, pn!('h ('orels ilncl, if n(:c(:s­
~\r.v, adaptors .. huuld ])(' ord",:I1xl. 

Conn(!i'lOr is :lH:lched to the i-f :Hupli-

The THE 87.\-;\IH ,\ ] iX(,I' 8cclilier 
will plug dircl'tI.v illto IW)' ;;iV;I1~1 ijOW'C{' 

equipped with 1l Tn'\'; 87.\ Conxial ('on­
nc('lol', If the mix(>r is to hp U8(,{] a t :~ 

distflHce from the :;omcp. olle or more 
TYI'~: 874-H20 FI(>xiblr L.illes (3-fool 
patch cords) will h(' needrd. A flexible 
line is included \\' il11 tlli' ( 'nit Oseillalor 
SO that it call be co!lt1(,l('[cd to the mixcl·. 
Similarly, a cOI·d with ' r 'YI'~: 871 Coaxial 

lie!' to plug into the mixer. -"""" 
Whell conn(·ctions m'c to he marie 10 

systl'ms Ilsing othel' type:; of ('oaxinl 
CUIUI (!ClOr~. 'f YT'E 87·I-Q CO:IXilll Adap­
tUl'S should he tllled. The'S(! /11'1" nvnilahlf' 
in both plug find j:wk nwfif'ls fol' the fol­
lowing types: X. C. B:"C, 11 :'\. ami 
L' H F, as well as 1 ~" and 3 1x", ,jl .;)-ohm 
rigid lille, :I ud 3 ')!", 50-ohm rigid line. 
:\ 10:>1 of tlwii{' II'('I'C de;;criilcd in the 
EJ:J1('rimclltf'r fol' Odoilcr, 1!);)2. 

PATC H CORD 
T yPl 

614-R20 

/'riCI' 

1'yPf' NfJ. 

3·1001 Fln ible l ine. 

ADAPTO RS 
I!.'!emt nh U~ i'l /lV(I/I/flr 

I ·O .\X']'\·M'~; U $6.00 

874-0NP Type 874 ond Type H Plug ............... ('O A.XS1 ''M' ~; 1l $4.$0 
874-0NJ Type 874 ond Type N Joc~ ...•..•...••••..•••.. ('O .... XSM,: ' llo: ll 3.7$ 
874-08P Type 874 und Type SNC Plug .... C'V.I.XII.S ~t: 't 4.75 
874-0SJ Type 814 ond Type SHe Joc~ .. ,........ ..O .... XHO(; (;t! U 4.75 
874-0CP Type 874 .. nd Type C Plug .... ..•.. .•••. ('('''XC\' H ' EI( 6.25 
874-0CJ Type 874 ond Type C Jock.... .... l ·OA.'I:(·(I(:m: 11 4 .75 
874-0HP Type 874 o nd Type HN Plug ... (·O A.'l:It.~ Xoa; lI 6.50 
874-0HJ Type 874 .. nd Type HN Jock ....... •.•.. .•••. , ' OAXII .\\\"E lI 6.50 
874-0UP Type 874 o nd Typ' UHF Plug . "(JA Xn 1'1" . 11 4 .25 
814-0UJ Type 874 ond Type UHF Jock .. , ....•••... , ... , ( ·CM.'CY l'Xl,,: lI 4 .00 
874-QV3 Adopto.to V_ H_F 3Ye " .Igld lin' (51.5 ohm to) ...•• (,OA X\' \\, Am~ 11 87.00 
874-0U3 Adopto.lo U- H-F 3Ye " rigid lin ' 150.0 ohms) . ('()A XlO I.Tn, \ 87.00 
874-QV2A Ad"pl0. '0 V·H·F 1 ~" .igid line 151.5 .. hm to) .. . •. I \ 'OAx"nm llA 46.00 

Tvp. 874 {;<Y.<:<;aJ CO", ... "'iO,," lire m~"uf"Ctlll'i:<i tond told ""der U. l'I. I""." mll 2.1 21; .81 6 a"d ~ /,~8 1;;7 

GENERAL RADIO COMPAN Y 
SINCE 1915- MANU FA CT U RER S OF EL ECT RONIC APPARATUS 

FOR SC IEN CE AND INDU STRY 

275 MA SSAC HU SE TT S AVENUE 
CAMBRIDGE 39 MAS SACHUSETTS 

TELEPHONE: TR DWbild l ~ 6·4400 

BRANC H ENGIN E ER I NG OfFICE S 
IHW 'OAK f. NEW YORK 

~G WEH STAHl 
lH.- WOn _ 4·J1I2 

lOS ~NGElES lI, CH lfORNIA 
lU I NORTh SE WARO STAHl 

TEl. - hOllywood 1· ' 11 1 

tNICAGO 5. ILUNO" 
!1G SOUTH MICHI6~N AVENUE 

Tt l. W~Onb 13110 

REPA I R SERV I CES 
WE ST COAST 

W[STERN IHSHUMENT co. 
111 "'OATH VICTORY BDUlEYARD 

IURUNK, CALIfOR NIA 
HL.-Yl<lo,III·HIl 

CANADA 
IAnY ENGI NEERING. LTO. 

rlAST STH£T 
AJAX, ONURIO 

TEl. - Tuti lt EM,l" 1·6116 
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