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A NEW LOW-NOISE PREAMPLIFIER 

RC('('llt ndvall<'CS in the 8CmiCQnd u('­
tor fie ld, notably in the development of 
10w-noi5(', fie ld-effcct transistors. huve 

.,... made prncticul a preamplifier particu­
larly 8uitoo for use in sound-level Bnd 
vibration measurements. BS well IlS for 
general usc. Among other ('hametr ris­
tic8, sut·h a pn-amplifirr should be ij mall 
and rugged. hlwe a high input impcd­
lillce, add littl(, 1l0Lsc to the signal , be 
abl(' to drive ot her devices through 
long C'ab l('~. und ('oll"u me liule power. 

The f('('entiy drvelop<'d Tnt; 1.')00-
P40 Preumplifirr, 8hown in Figure I. 
meets the above requirements tld mirtl­
bly. Its phytlical "htlJH' wall de!;igncd to 
cn hulH'c its use ill ucoustica l mcasure­
men ts, ll lld its electriC'al properties suil 
it for muny other uses 88 well . Voltage 
guill is either ullity or 20 dB, as fI('­

lected hy a switch, The 2O-d II guin 
position is particularly helpful in aug-

also in this issue: 

menting the gain of Ilnulyzers for work 
at low sound and electrica l levels. 

DESCRIPTION 

When olle is making acoustica l meus­
urements at low leveill. it is preferable 
to attach u microphone dircetly on the 
prea mplifier, Since it is important that 
the structure disturb the ncoustic field 
as little as possible. the preamplifier 
case is cylilldricu l a nd has approxi­
mately the same diameter as thl' micro­
phone, AnechoiC' ehamber tests pro\'(' 
that the preamplifier structure has a 
negligible effect on a measurement 
when used with !l directly attached 
microphone, such 118 the O R T\' I'E 
IbtiO-Pi) :\Iicrophonc, On one end of 
the case is the inpu t conlleetor, which 
will accept th(· cll rtridge of the G R 
TnE LS6Q-P5 :\Iicrophonc and various 
adaptors, On the olher end is a three­
terminal audio connector lhat provides 
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,-.. the olltput and power cQnllcctiom;. 
POW('I' i.; llu pplicd from IW t'x li 'rIltll 
SOW·('l'. dOw,· a rf't'iutl"gf'ubll' blltt{'[·.\· 

power ~\Ipply or the in~lrllmcnt with 
which the prt'lI mplifiel' is bdng H;<Cti. 
r\ rN·cs,*,d ;<Iide ~witc h pro .... idf'~ Ihe 
choic£' of I: I r,r \0: I gain . 

. \ prt'umplifit' r for usc after mi(·ro­
phones and othl' r higll-i mpt'd:lIlt'l' 
'llQ1lrf'£'$ sho\lld have u Vf'ry bigh input 
impM:lrH'f'. To minimizc thc ('!fcet of 
lonu impcdulH"f' on thl' opcmtiug t hur­
att{'ri~lics , it shou ld nISI) ha vf' It low 
outpllt impl'daIH'l'. The Tn'~: !.1!i0- 1'-H1 
Prcamp1ifil'r H( 'bie\"cs (ill input imppd­
IIIH'(, gn::\ tf'r thn n ,')00 mcgo h m s s hUll tf'd 
uy ti pic'ofMtld::; through the U~ of :I 

fif'ld-('fr('!'\ t rall:;i."tur operat ing tiS a 
;SOUI'('I' follower ill I he first slaw'. Low 
output impl'dHIIN'. low dbtnrt iOIl. ami 
gain stahilily un' llch ievr,d in lill' .<;cc-

,- (Iud and third stugf":'! by n~ of COll\'cn­
tiOl1:11 tl'ullsistors withill a negnti\·p 
feedback loop. Thc pWHmpliO t' 1" gain 
i~ (' hrwged by adjustment of Ihe lH'gn­
ti,,1' fcedback. All UlrcC trallsistors urc 
\{Iw-Iloist, types, UJl{1 the cirruit wai" 
designcd for minimum 110iS(> (·onsi:o. tenl 
with other l1'qllir<'meut$. Thr typiC'nl 
inh'rnal ~qll i \'ulent input noi~ voltagl' 
wh(>11 Ihr prf'nmplifirr is (·oJ\lI('('lrc! to 
II piczOf'ir dri(' microphone is 2.0 mi(· rc,­
volt~ for tIl(> C-wcighlNI ~ollnd-I(>vrl 

mclrr rhanwtcristic. 1 For n mirrophon(' 
wilh :1 scl1:'!ith'ity of - HO dB re I 

fl' .... 2. Typic ,,' fr.q ... ncy .peel,a 
al Inle,nal "Or ... 

-, , . -,~ , 
• 

, 

, 

.: -''''' 

~ 
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\'olt{,ubnl" this noi.:(' !·vl'l"l's ponds to nil 
cqu ivalcllt ,;t;lUnu Ic\'cl {(')=20 dUo 
When all :uwlyzl-' l" is uspd , tlw l'qui\":t­
lent l{'vcl will lx' (>I'('il 1011"('1", as detcr­
mined by till' blilldwi((th TYlJicul fre­
quency spcctrt\ of the I'quiva lrllt e" tint! 
i~ g('n('["[[corst Itre shown in Figure 1 . 

Thl' frequ('IH·.v rcspOIl!-o(' i<: fbi (± I 
dB) from ,1 to ."l()(UIC)() (, / '" for ou tput 
\'oltages IIp 10 1 \'011, pt'flk- to-prnk , 
aero:;s :\ high iml>t'd:Hw(' 10:lu. En'lI 
mort' output. liP t l) .J 1'01 t8. peak-Woo 
pt'lIk , aNOSo'i a high impl·d:uwe lofu!. 
with I{',.<: than I fl(. di>1tortioll. rtlll be 
obll1ined if till' frr'qw.'m·.v rung!' I~ rt'­

strid l'(/ to ,,) 10 20,000 (' /::.. 

APPLICATIONS 

Thc \'rr.v high input impt'dnllrl' alld 
low ou tput impcdullcf' make the TYi'~~ 
l.-)liO~ P· IO Preumplifif'1" t\1l ('x('l' l1i'llt llm­

plificr and imppdal1(·(' (·(HlVerte r fnr U~· 
with mit"ropbnlH'~. \·ibt":ltioll pickup::,. 
or othN high impcdlltl(>(· ':'Ollrcf'S. 'I'h(, 
low OUlput imrwduJlf·{, make'S it 1'0"'­
s ihlf' to uS{' long eabl('s to (:OIllH;'(·t tilt' 
onlput of the preampl ifier to t~ meu;<­
tiring instrument. CSt' of olle mile of 
(·!.Ibl{' at unity gain Of Ollf' -ha1f milt' ut 
10:1 g:.lin is pr:lrli f·al. with Somf' re-

'81 .'- 1061. , ( .... ~i,. .. " ,Smn<l~NI,~,,"'fo'<I"OO I~' (I'~mol_ 
P,..po .. S~~~d·I.,nl .lId,,,. 
'.\. E. &h<.l~tW" .. nd R. G. Ful k •. ".~ Sin'I'Iir.f">1 ~o .. ,. 
Th ...... , ... and I to A)ll1iralion In (liP [)t.i." o( ' ''' ... ·N<>l.~ 
. .\," !,Iifi~' •. " K EHF. .II IIifJO I(<r~.d. C..,~ ... 1 n",ho II., 
print No A-SS. 
I.H./>!. rr<luO("r;"". ON ~,j.Ii •. Vo) AI'_9. No I . JulJ.·· 
.~UIUI' 1001 . I> 100. 
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striction 011 signal lcvel as shown in 
Figure 3. 

PREAMPLIFIER SETS 

The preamplifier is sold separately 
or as the maio component of three dif~ 
ferenl sets, each consisting of the pre­
amplifier and a group of accessories 
suited for a particular type of usc. 

Adaptors supplied com·crt the pre~ 

amplifier input connector to a 3~tcrmi~ 
nal, shielded , audio connector, to a GR-
874 Connector, and to a connector that 
will receive the cartridge from a General 
Radio THE 156()...P3 i\ficrophone. Cll~ 

bles supplied connect the preamplifier 
to the measuring instrumcot or to the 
power supply and transfer the output 
signal from the power supply to the 
measuring instrument. 

Typ. 1$60-1'96 ... daptor-Preamplifier input 
to 3-terminai, shielded, audio conncdor. 

Typ. 1$60-1'97 Adaptor-Preamplifier input 
to cartridge of TyPE 1500-P3 Microphone. 

Typ. 1$60_1'91 Adaptor-Preamplifier input 
t.u CR874 Coaxial Connectm. 

Typ. 1560_"72 2S-t! Cobl •• Typ. l$60_"72C 
4_ft Cabl_Preamplifier to power supply or 
other device supplying power. Also ClU"ries pre­
amplifier output signal. 

Typ. 1$60_1'95 Ad .. pto, CoDI. - Preamplifier 
output BignA! from power 8Upp\y through cable 
to a Type 274-M Double Plug. 

'1 .... '. 3. Ma .I", ... ", a ... lp ... lol a 
' ... "cllo" a , 1. "llh 01 cobl. 11._ 
Iw •• " pr. a "'pllfler .. nd "' . ... _ 

.... '''. 1''.'' ... ''' ... ,. 

, , 
"~ 

i 
> • , 
! 
~ 

t= 

Typ. 1$60_"" Adaptor Cabl. - P hone plug 
to 3.terminnl , shielded, audio connector. 

Typ. 874 _Q2 Adaplor-GHS74 Coaxial COil­
nector to Type 27 .. JackB (bunlnm pin) on 
3~_iIlCh spll.cing. 

The Typ e 1560- P40H Preamplifier and 

Power Supp ly Set 

This set includcs a rechn rgenble 
buttery power supply and a group of 
adaptors Ilnd is inten.dcd for applica­
tions where power for the preamplifier 
is not otherwise available and where 
only electrical signals are to be ampl i­
fied or a suitable microphone is avail­
able for acoustical measurements. The 
sct is made up of the following items: 

TYPE 1560-P40 Preamplifier 
TYPE 1560-4100 Power Supply 
TYr£s 1560-P96 and -P98 Adaptors 
TTPES 156()..P95 and -POO Adaptor Cables 
TYPE I560-P72C Cable 
TYPE 8i4-Q2 Adaptor 

Shlppl". W. I.h., 10 Ib (4.0 kg). 

The power supply consists of two 
stundard nickel-cadmiu m batteries, a 
battery checking dev ice, and a battery 
charger. T he output signal from the 
preamplifier is available at a jack in 
the power-supply unit. 

The TYPE 1560-1'40H P reamplifier 
and Power Supply Set can provide 
added sensitivity at a very high input 
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impedance to !l. wide VtI.riet.y of instru­
ments, for example, the Typgs 1900· /\ 
Wave Analyzer. 11 ·12·:\ Frequency )o le­
ter IUH.l Di!'crimintltor, 11 till-series Djgi­
lui Frequency ),·Icters. I206-B Unit 
Amplifier, 12:12-A TUlwd Amplifier und 
~ull Detector, 123:~-A I"ower Amplifier. 
1!i21-B Graphic Level Recorder, and 
IS06-A Electronic Voltmeter. For tbe 
Tn'E'I 15[' 1 Sound-Level :\ Icters und 
15.')3 Vibration ). Ieters thij, set mukcs 
possible the use of very long cables 
between the transducer and the meter 
without loss in s.ignul or d£'tcriomtion 
in signal-to-Iloisc ratio. 

To iIluslmtc whut call IX' uchic\'cd 
with the added sensitivity, the combi­
nation of this prcumplifier set a nd the 
TYPE HIOO-A Wave Ann.lyzc r yields an 
analysis system with ItS much sensitiv­
ity as 3 microvolts, full-scnle, at an in­
put imped!lnce of greater than .'lOO 
megohms shunted by 6 picofarads. Be­
cause the preamplifier can usually be 
placed very close to the sou rce of the 
signal being measured, full advantage 
CRn be taken of the very high input 
impedance . 

Type I 560-P40J Preamplifier and Adaplor 
Set, Type 1560·P40K Preamplifier and 

Microphone Set 

The Tno£s Ibij()· P4OJ Preamplifier 
and Adaptor Set and 1.,)ij()-P401\ Pre­
amplifier and \Iicrophone Set do not 
include the power 8upply and are in­
tended for u S(! with measuring instru· 
men ts that supply power to the pream­
plifier. I'ower is available from recent 
models· of the T\'i' t:s 1.,64-/\ Sound 
and \'ibrntioll Analyzer I\nd 1558 Oc­
tave-Band :s'oise Analyzer at the micro­
phone connector. Thus the connection 
of the propcr cable between the pre­
amplifiers and those analyzers will not 
only provide the path for the signal 
but also will COli nect the dc power 
from thc instrumcnt to the preamplifier. 

T yl'£ 1560-P40J Preamplifier and 
Adaptor Set consists of: 

Tnt: 15liO-P40 Ilreamplifil't 
T,.p~g I560-POO, -P97, Ilnd -1'98 Adllplo", 
TYI'E 1500-P72C Cable 

Shl .... I .. g W.lgh" Ilb(l.!l kg ). 

..... o:_~---j~~::::::~~~~~~~~::::~~~';: TRIPOD "l1 TYPE I!W>O,P32 

TYPE 
1560·P96 

TYPE 
1!)60-P97 

c& 
TYPE 

81'1 ·02 

TVPE 
1560-P99 

TYPE 
1560,P98 

--
MICROPHONE 
CARTR IDGE 

He ........ Ace •• -
•• ry .1 ..... " ... 
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TYPE 1500-P40K Preamplifier and 
~'ii(lrophone Set consists of: 

TyPE 1560-P40 Prt'ampllfier 
TYl'~ 1500-2131 Microphone Co.rtridge 
Trr~s lS1iO-P72 and -Pi2C Ca.bl~ 
TYl'~ 1500-1'32 Tripod 

Shipping W.I,III , \<1 Ib (6.5 kg), 

Microphone Cartridge 

The microphone cartridge supplied 
witb the 1'nE 15GO-P401< Set is from 
the new TYPE 1560-P5 Microphone. 
The carl ridge fustens securely to the 
preamplifier so that there is no electri­
cal noise that cnn resu lt from relative 
motioo of the two mo.tcd con nectors. 

Because of its low noise level the 
preamplifier is cx('cllcnt for increasing 
tbe 8ellfiitidty of analyzers, level re­
cordcffl, voltmeters, Bnd amplifiers by 
20 dB. The comhinntioll of the TnE 
1560-P40K Preamplifier and lVliero­
phone Ret and 8 TYI'F. 1.,64-A, 1558-A, 
or I 55S-AP Analyzer will permit meas­
urempnts down to a sou nd-pressure 
level of 24 dB re 20 .'IN/ mt (0.0002 
,Ilbar). (n addition, the use of a cable 
between the preamplifier and the ann· 

f'gu •• 5. V'.w of Ih. Typ. 
1560.'40K ' .... mp'i'i .. ond 
Mlc.ophon. Sel with Typ. 
1564-11 So .... d o .. d Vlbro. 

tlo ......... ,yu •. 

Iyzer makes it possible fo r the observer 
to be far from the microphone, thus 
avoiding interference with the sound 
field . 

- C. A. W OODWARD 

""CII'ICa tOil 
For Typ. 1560·'''0 ,.ltOmpllli.f 

0,,1 .. , 1:1 or 10:\ (20 dB) ±O.~ dB. 
' .. p .. ' C .. PO ......... : 6 pF. 
I .. p"" • • • • " .... uo: > 500 MO al low 1I\ldio rf&. 
quenciet!l. 
O .. Ip .. 1 ."' .... nc. ' 1:1 gain-approx 5 11. 

10;1 ~Ili n-aptlrox 100 O. 
NoI,., 5,2.5 "V I!t.lUlvnlent mput vultage 
(400-pF 8Ounoe impel:!ant:e, C.weighted, 100kc 
elff..'CtJve bllndwidth ). 
f .. q ... n.y .upo .... : ±l dB- from I) el l to 500 
ke / a. 

Hormo .. " DI .. o.llo .. 01 ..... dlo f'flju ... d .. , Open 
cireuit, at 1 V, Jwuk-U>.penk: < 0.25%. Ca!lllci. 
wr lond of 0.01 " .... (equivalent w n cable over 
200 ft long); MlUimum output (penk-w-peak) 
at 1% diswrtion is 5 V for 1 kc / n, 2 V for 
10 kc/ a. 
'ow" II'q .. lred : 15 V 1.<1 25 V, \ rnA to 2 rnA, de. 
Olm . .. ~lo .. "' length 6%, diameter I ill ( 175, 
26 mm). 
N.t W" gh" !) o~ ( 0.3 kg ). 
Sh'ppl .. , W" gh" 3 lb (\.'I kg). 

Ducription 
Pm. 

in USA 

1560.9640 
1560·9500 
1560·9510 
1560·9520 

Typ. 1560.'40 ' reo mplln •• $140.00 
310.00 
114 .00 
251.00 

Typ. 1560_'40H !'t. ampllfl . ..... d 'ow .. 5upply 5e1 
Typ. 1560-,40J ' .... rqpll" ...... d ... d"pto. 5.1 
Type 1560_'40K ',..ompliller o .. d M'.ropho .. e 5., 
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OSCILLA TOR-POWER-SUPPLY COMBINATIONS 

FOR FREQUENCIES FROM 0.5 Mels TO 2 Gels 

General Rlldio high-frefluency oscil­
lntors arc compact, low-priced power 
sources, which pl'Oddc con tinuous cov­
erag£' fro m 500 kc/s 10 2000 ?-ole/ s with 
single-dinl control and nutpul ill the 
order of severnl hundred milliwatts. 
Tuning ranges of a simple oscillator 
range from slightly over an oetnse aL 
tbe highest frequencies to 100:1 at the 
lowest. 1 n conju nction witb one of the 
companion group of powcr supplies, 
any oscillator becomes tl complete sig­
nal source with characteristics adapted 
to the cus tomer's applirlltion. By ap­
propriate choice of power supply, the 
oscillator can deliver ( I ) maximum 
power, (2) optimum frequency stabi lity 
with miuimllrn residual fm and a-m, 
(3) pulse- and square-wavc-modulnted 
outpu t, (4) amplitude-regu lated output 
for sweeping applications, or m n be 
incorporated into a heterodyne delf'c­
tor system. Power supplies and oscilla­
tors nrc designed for semi-permanent 
attllchment for bench usc or reby-rack 
mounting. 

Euch possible operable combinatiun 
has now been assigned an individ ual 

Atfnplllr TIIP<J Clllllilirllr 

type number to simplify selection and 
ordering. 

Both bench- and rack-mount. com­
i;illations arc available. The rack­
mounted combinations include panel 
extensions, necessary to com'ert the 
bent h-mount instruments for rack 
mounting, and a coaxial cable, which 
permits the user to have the rf output 
available at either front panel or renr. 

Combinations origiually purchased 
fo r bench moullting cu n subsequently 
be converted for rack mou lltillg IJY 
means of rack-adoptor kit::; , which are 
also available scpa rately. COllversely, 
conversion from rack to bench is ac­
complished s.imply by removal of the 
pand extensions. Bench models have 
o~ltpul. 01 rear, except for TYI'I:: 13tH -A, 
which has it-s output jack on the front 
panel. The output connector io 11 lock­
ing Gfl874 , to which adnptor,:i,··to other 
types are easiJy altllched. All adaptors 
lock securely in plnce a nd arc Ileat in 
nppearanf'e since they protrude little 
further than would 11 standard panel 
jack of similar COllllector series. The 
loc.king-type adaptors in the table be­
low lire recomm('ndcd. 

Conllect" ClltalQ!} Pr1ce 
/, Nllmber l1li74 awl. . . GRl74 10 ••• .vet \I' eiiJhI N!HI!btr ill USA 

Typ. aNC 174_QBJL aNC Jac~ aNC Plug 1 YI az (45 oj OB74·9701 $S.73 
Typ. C 174_QCJL C Jack C Plug 2 az (60 g! 0874·9703 1.30 
Microdot IH.O MDJl M;crodot Jack Mje,odot Plug IV, or (.U g! OBH.9711 11.00 
Typ. N 174-QNJl N Jack N I'l lIg 2 o r (60 g! 0874·'1711 ,.,. 

U4_Q NIO L N l"IuO N Jack 2'to O! (70 g! 08H·9811 6 .50 
Typ. 114·QMMJl OSM/BRM Jac~·· SM/BRM Plug 1'12 OJ: (45 III 0974·'1723 12.00 
OSMIUM 174_0MMlOl OSMIUM IOlug" C?~M/8RM Jack I V2 oZ ("5 g! 0874·9823 12.00 
Typ. se 114-QSCJl SC Jack SC Plug (Sand;a! 2 or [60 g! 087"·97'3 11.00 
Typ. TNe 174_QTNJl TNC Jack TNe lO'ug 1 V, 01 [45 gl 0874·9711 9.50 

• M.luaJ ...... ilh NPM Uld 8T~t. 
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• ... , ;;'-;;i ... ., 
(t-IfJ Type 1209· C4; Typ .. 
1209-Cl4, 121 5 .C4, 1361 . 
A4, 1211 _C3, 121$-C3, 
1209-Cl3, 1209· C3 and 
1361 . A3 a.e IImlta. In ap-~, ' : .•. . . pea . ance. 

8 

('ivIotJ h ell • 
... . u n' ve .. la ll 
(Type 1209. C41 ' 
e l !h e ca ..... I. 
na ".~ , h e w n 

above. 

('ivl.l) Ra ck. 
maun! v . .. lo n 
(Type I2I$ . C9II ) 
af th e c am" ' . 
II alia II . hawII 

o"ov •. 

• '.' • . -"i- '~i . - .... -- ('" 
. £! c.. : .• .. . . . 

(h lf) Type 1215-C9; .I ... ila, 
III appea rance are Ty,. .. 1211 -
C9, 1211 . C7, 1215.C7, 1201. 
C7, 1201. C9, 1209. Cl7, 1209· 
CL9, 1209-C7, 1209_C9, 1361 _ 

A7, alld 1361 - A9, 

.< 
~~.' ·T-•• ' ('elf) Type I2I1. B9 , 

Typ. I2I1·B7 I • 
. Imlla •. • o - •• 

.. 
('ivl.l) Ty,., 121 • • 
atl , Typ ' 121 '_ 

87R I • .r ... lI a r. 

... ..;.~ "::i i"" ' 

( ltivltt) Type 121 1-
841 ; Type 1211-

831 II IImila •. 

• • 

i .~ '.. ';:: 

('eff) Type 1211· 84; 
Typ. \211·83 ,. 

. Imilar , 

-

Frequ~"':y 
Rarloe 
'M 

(03r11l(lIor Ttl 

.soo ke/.·50 
Mel· 

(Type 1211 _C) 

50· 250 Me" 

(Ty,. . 1215. C) 

65·500 Me" 

(Typ. n o. -c) 

180_600 Me/ • 

(Typ. 1209.Cll 

250-960 Mel. 

(Typ. n Ot -C) 

' 50-1050 Me/. 

(Type 1361- A) 

900-2000 Me" 

(Type 1211_8) 

1 
Ptr/Qr"'Oll(;t .. 

( POlI;(r SuPP/lI TlIpe ) 

Jrlp ,,/ I,we " o/Ioge 

CUlfi /og !I' 0 , 

Bench TlIpe 
~OUIII Pn« ill USA .-.-

Rlle/r Cola/OIl ""0. 

MII!UlI 7'11~ 
Pn~l" USA 

Hellch Cola/og No, 

Moun/ TII1~ 
l )ricdnU8 A 

/la ck C(lwlog ""0. 

M Olinl Tyl" 
Pri« In U.'iA 

Hench ('II/U/og No. 

Jfou nt TlIpe 
P,,«illl·S,1 

Rack Catalog f. o. 

,\[ 011111 T,I" 
l'n«in(·8_1 

Ileneh 
Cnulfog /Vo. 

.\loulll Type 
P ru;e i"l 'S_.ot 

Rack Colnlog A'a. 

.lfou"t T,I" 
Pnctill ( 'SA 

","'" (.'o/(liog A·o. 

.1101111' Tyl" 
Pn~jllrSA 

-
Uoc/r 

('<I(o /O(Il" o. 

.11011111 
1'lIpe 
Price in 1 '1~. ' 

I lench 
CI!ll.J log /I .Q. 

.I/ o!m / Ty;n 
Prtf:~ ill t ',';' t 

Huck Cillfllog N(J~ 
.11011111 

Type 
P rl,.,ill/ '.'jA 

l/ e1lch 
(,alalog NQ. .,. 

.11011111 P~~in t'.S~ 
--

Htl cA: (,"'010(1 So, 

.I10llnl Type 
Pflct ln l'S~ 
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r T 

.1 nl fl/il 'ulr-lert'J~1 
oulp,d belti ,!d 

S w.blt cw.- (i(I-II .sour~ 
11)0% 1i/ 1W'rt'-/t'UI't' , \ . illlpaUIIIU; mell'.fcd 

,\I lu;rm uIII p tl/8d IIlIIll ldo /I f)lt; Qu /p ut [flJl'l; 
fK/wtr ; L" lli /lw te c w ~llliJJ lillli M lc"" (l I I _kt; I·h· IIql.wre-wul'fj 

/ol&tll cOil l.'try/oU) re~dUlll /l/l 81/II(lffl-U'(JI'd 1II0001I/lll ioll, Iff Cl\-

(1269-"' ) (1261 .... ) (1261_ ... all ) (1264_ ... ) (1263.8) - -
10li 1012$ V Of 10$ 10 125 Vo. 10$ 1012$ V 0(" 

11'$ 10 2.50 V 105 to 12~ V 195'aHOV 210 to 2~0 V 21 0 10250 V 

1211 .1'439 1211·1'<131 1211·1'<138 1211·9433 
1211 ·CI' 1211·0 1211 ·0QI8 1211,C3 
$41.5.00 5510.00 Oft . oqll .. 1 N •• ,7U.00 r 1211 ·9511' 1211·1'$71 1211·1"78 ""'oil"ble ~lll.I'573 
12 11 ·CI'I 1211·01 Illt ·ORQ" 1211·(31 
'435.00 5530.00 Oft .oqll •• ' $786.00 

12".1'431' 121!i.1'431 121$.9438 1215·9434 1215. 9433 
121!i.C9 12"·Cl 1215·0Q18 121'·C4 1215·0 
$lOO.OO $:195.00 Oft r.qll • • ' $52.5.00 ,650.00 

--
1215· 9579 1215·9577 1215.9518 1215·9574 1215.9573 
1215·(91 1215·ClI~ 1 215·C7IQ 18 121 5·C4I 1215·C31 
$:120,00 $41.5.00 Oft •• "" .. , 5546.00 $671.00 

1208.9431' 1208·1'431 1208·1'438 
1208·(9 1208·0 1208.0018 
$340.00 $435.00 0" •• q ..... 1 No. No. 

f- 1208.1'571' - 1 208.1'577 1208. 9578 ,Iwallobl. Availablo 
1208.(91 1208·Cl1 1208·01018 
$360.00 $455.00 On '.qlln' 

1201'·1'531' 1201'·I'S31 1209·9538 1201'. 9534 1201'·9533 
1101'·Cl9 1209·Cl7 1101'·CL7Q!8 1201'·Ctc 1209·Cl3 
$31$.00 $470.00 0" .... .,u, $600.00 $12Ji.~ 

120'.'589 1209·'.:181 120'·9588 1209. 9584 1209·9!i8J 
.20' ·CUI Il0'·Cl71 1209·Cl71018 1209·C141 120'·Clll 
$39$.00 $490.00 0" r.q.,o .. $621 .00 $746.00 

1209·9439 1209·9431 1209· 9438 1209· 9<134 1209.'<133 
1209·C9 1209·0 1209· C7018 1209·C4 1209·C3 
$31$.00 $470.00 0 .......... ! $600.00 I $lU.OO 

1201'·9$71' 1209·9577 1209·9578 1209· 9574 I 1209·9573 
12011·CI'It 1209·01t 1209·C71Q18 1209·C41t 1209·C31 
$395.00 $490.00 0" , oq .... 1 $621 .00 I $746.00 

I 1361 ·941\1 1361·9417 1361.9418 1361·9414 1361 .1'413 
1361 ."9 1361·A7 1361·"7018 rl61 ·A4 1361 .103 
U1.5.00 $470.00 0" . . ...... , 5515.00 $725.00 

-
1361 .9509 1361.9507 1361 .9$08 1361·\1$04 1361.9503 
1361 ."91t 

I 
1361·A7R 1361 . A7IQI8 

I 
1 361.A~1 1361·A31t 

$395.00 $490.00 0" .oqu .. ' $606.00 , $746.00 

12U.94" 1218· 9427 1218. 9.28 

t 
1 218 .942~ 1218.9423 

1218 •• 9 1218. 87 1218.17018 1218· 84 1218·83 
$540.00 

I 
$635.00 0 .... q .... , $750.00 $190.00 

1 218-9549 1218.9!iV 1218·95U 1218·9!iH 12U·954 3 
1218· .91 1218·87R 1218· 87RQU 1218·841t 1218· B31 
$561 .00 $656.00 - 0 .. , . .. uo., $774.00 $914.00 -
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G EN E R Al R A DI O EXI' ER IME NTER 

HETERODYNE DETECTORS FOR THE 
LF, MF, AND HF RANGES 

Of the kind:; of detectors useful at 
radio frequencies, the l>Q-calted hetero­
dyne type (actutllly superheterodyne) 
has the most to recommend it. Amollg 
its ma ny adva ntages lire (I ) high scnsi­
tivity, (2) wide frequelley range, (:1 ) 
b-xcellcnt selectivity, lind (-I ) excellent 
etTel,tive shielding. 

The C rt T\"I'~;s D.K'1'-I , -2 , -:~ a nJ -·1 
Detectors have found widespread lise 
Ilt very-high and ultra-high frequen­
cies. The new TYN;:-; DNT-.'), -6, Ilud 
-7 now bring the hewrodyne detector's 
definite advuntages to the low-, me-

--:- -~ , 
Ty p. ONT_' 

--.,., -- ~ 

Typ. ONT.6 

dium-. und high-freQuency ralLges. 
These detecturs usc the crystal mixers 
previollsly descri bed.' The i-f tlmplificr 
for TYI'~;s ])1\'T-.} and DXT-G is the 
Tnt: !2:i2-A TUllcd Amplifier and :\'ull 
Detector ; for the Tn'~; D:-."'I'-7 , it is 
the T\"I'~; 12t2-A Unit :XliII DetceLQr. 
Eaeh detecto r eombinal iOIl is complete 
with local oscillator, mixer. i-f llmpl i­
fier, li nd isolating attenllator pad. as 
showl!. 

" '1''''0 N~ ... ~Ihc .. j", , toe I),."""""., <>1 In' Si~".I. :· 
0 ... " ",1 Nadio f:."'''''''' .. n' .... Iltotemb<>, 1963. 
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TYPE DNT-5 AND TYPE DNT-6 
HETERODYNE DETECTORS 

The TYP E 1232-A Tuned Amplifier 
und ;\lull Detec tor, which in these 
combinutions is the i-f amplifier, cov­
ers, by itself, frt'quellcies from 20 ci s 
to 20 kcl s and has spol frequencies at 
,'jO h i !; nut] 100 kc/ s. T hus, the Tn~: 

D~T·.~ gives nearly continuous cover­

age from 20 ci s to ,;00 h·I ". I'l1'scnt 
lI8Crs of the TYI'IC 12:l2-A rnn extend 
the ('overuge to higher ffequenc ies by 

buying onl.\' t hose ('umponCllts thnl 

TYPE DNT-5 HETERODYNE DETECTOR 

10 TO.sOO ~c/. 

I TnE 12:!2-A T unNi i\lIlplifi<! r und ;\ulJ lJe-
Wcwr 

I TypE 121O-C Unit H-C OI!l:il111lor 
I TYPE 1203 Unit PI/wer SUIJpl~' 
1 TYPE 1232·PI RF' ;\Iixer 

r- I TYI'E 8i.J-GIOI. Fixed Attt>nlHltur 
N,t We ight, lnj lb (8 kg). 
Shlppl" g We lp h! , 24 lb ( I 1 kg ). 

Calalou Priu 
NUrllMr Uucriplion in USA 

I n.s-9605 Ty pe DNf _5 H" e<od y .. . 
D"'elo f, for 105_10· 125_ 
yoll oupply $737_00 

1235.'7,j Ty po DNT _SQU H. I.,o. 
d y ... Det .. lor, for 195- 0 .. 
t ... 250·yol! >upply f . q .... 1 

S. .. , IIiYJly y , ff._ 
q ... ... ey for Typ . 
DNT _S o .. d Ty p . 
DN' _6 H.'orody .. e 

D .... lor. " 

they do not already have (see list 
below). 

III addition to the advuntages of the 
heterodyne detector, as lis ted awvc , 
the Tn> lC !:I D:\,1'-5 and DNT-6 hu\'e u 
Iineur response lind lire sliitahle us indi­
('utors fOf mea...,urements of atlenuation. 
felative signal levels. leakage . alld 
crosstJl lk by the :mbstitution methou 
with the a id of :I ealibruted utt.enuntof. 
A c'omplete Jist of compo nents for 
each detector is shown below. 

TYPE DNT-6 HETERODYNE DETECTOR 

JOO kef. TO 10 Me/. 

I TYPE 12J2-A Tuned Amillifil"r Ilnd l\' ull De-

"'''" 1 l'fI'l: 1211-C Unit Oscilll\tor 
1 TypF. 1269-A Unit Power Supply 
1 TYPE 1232-PI fiF :\lixer 
I T \'PE 8i4-GIOI. Fixed AtWuullwr 

,.. . 1 W.lghl : 2.111 Jh ( II.S kg 1. 
Shlppl .. g W. lght : :n II> ( 15 kg ). 

Number Dtacriplion C""""" r 
123S.'606 Typ. DNT. ' H. ' orody .. . 

O. tedof, lor 105.10.125., 
195-10-23S-, or 210-10-
2SO_yoll . upply 

.. • TYPE ONT'6 

t 

Pria 
in USA 

$91 2.00 
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GENERAL RADIO EXPERIMENTER 

TYPE DNT-7 HETERODYNE DETECTOR 

---
Type DNT_7 

The Tnt; 1212-A Cnit :'\ull Dctec­
tor, uS('d as th{' i-f amplifier in this 
combination, L" II. broadOllnd amplifier 
('overing frequend{'~ from about 20 
cis to about ;~ ;\ l c/f!. In addition, it is 
a narrow-band tuned device when uS('d 
with the Tnt; 1212-l'a J-.\ Jc Filter. 

TYPE DNT-7 HETERODYNE DETECTOR 
3 TO so Mel. 

1 TYI'£ 1212-A Unit XulJ l)et('dor 
1 Tn'E 1212-P~ HF ~Iixer 
I Tn.: 1211-C UnitOscillalor 
1 'I'YI'E 12G9_A {lnit Power Supply 
! Tnt: 120~3 Cnit Power Supply 
I Tn!; 8i4-GIOL Fixed AUCIIIUlt<lr 
Net WeIght: 28' 2 II> (13 kll;). 
Shlpp'ng Weigh' : 3!J lh (18 kg). 

Type DNT _S Hel.rodyn, 
Dete.to. in u. e wllh Ih . 
Type 916_AL RF Bridge. 

> 

---_.-- ------­._----- ----_.­---_._- -------------- ------ -

,w 
> 

~I 

~ . 'KI'.L Sf'Ee,FIt ATlON r:: ---T'" .... ~ 
SENSITfVlTY 

< u 

, 1 Typ,eAL - H 
~ 

, 
3 4 ~ ,,1 '0 2.0 1O 40 ~60 

fIlEOU£N(:Y-McA 

Type 9OO-C9 Coble ConneClo. 

Catalog 
"'umber 

123.5·9607 

P l'ire 
De8eriptiofl j.~ USA 

Type DN1_7 He' e.odyn, 
D, t, eto., fo. 105,10_125_ 
yoh line Sl02.00 
Typ' DNT_7QII H.t • • o_ 
dyne Del .. lo., fo. 195· on 
lo.2.50.Yolt line requ .. ' 
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A precision flex ible-cable connector, 
the OR T\"I'~: 9OO-C9, is the latest add i­
tion to the GROOO line. 

Why is such a connector needed? 
Connector mUllufacturers urgue that 
thert' is II limit to how good u cable 
('onne<'lor need be because cables arc 
generally I)()()rer (some cable manu­
facturers indicate that cable VSW lt of 
1.20 is considered good). Some cable 
mllnufn/,turcril hold that the cnblcs af"(' 
good and the connectorg have been 
genemlly poor (recent :\11 L COllncctor 
\ 'S ""-H specifications are 1.200 1.:W). 
Actually , both views are valid . :\Iost 
flexible cables have random charucter­
istic-impedancc variations that prodtlcc 
significant reflections at microwaves; 
but Ilt'vertheJess, very good pieces of 
cable CUll be selected. The conllector 
re/lcctiolls in this case may limit the 
performancE'. Hence the need for a 
good /le.."<ible-cuble connector. The 'I'''I't; 

!)()()-C9 Pre('ision ('able Connector 
meets this need . 

DESIGN CONSIDERATIONS 

The principal performllnce gOtt! in 
the design of the Typt: flOO-C9 Cable 

PRECISION CONNECTOR FOR 

COAXIAL CABLE 

Connector was the achievement of low 
\'SWIt and its maintenance by means 
of reliable techniques for as&'mbly and 
for attachment to the cable. These 
were the same goals sought in the 
GR87-l " A " series ca ble connectors I 

but which could not be fully realized 
there beca use of the general require­
ment for the c'rimJlf'd-fcrrulc method 
of attuchment. 

Crimping, which is used with many 
LOG connectors, co mpresses the cable 
Ilnd produces Il significant reflection at 
the joint. In the TYI'~; 9OO-C9 a new 
method of attachment is used. which 
eliminates this compression. 

The assembly prott-dure is an impor­
tani design consid eration. The prin­
cipal aims arc preciS(' ax ial location of 
the internal cOll nector parts and a 
good solder joint without flow of cable 
dielectric. These aims huve been 
achieved in th(' Tnt: 9OO-C9 by the 
use of an assembly that is self-align­
ing. the use of u TeHon" heat-barrier 

13 
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FI.ur. I. '""ef_tI'a",lUa .. a,um"', ''' . ... 1 ... 
hll." dlfk. 

disk t, and thf' lI ~e of low~tf'mpernturc 

solder. which is furnis ll('d with (,Ilrh 
ron nerfur The di"k in llO<.;it inll j<; 
!lllown in Figure 1. 

Thr('t' imporln nt rt'quiremrnt!l uf~ 

fcrt tilt' dNiign of 1 he ml't'hanica\ 
utwchmt'IJt for tilt' cnhle br(litl lind 
j llf'kct: (1) the e\('ctriral f'Quncction 
bc:'tW\'CIl the hruid lind the COIlIlt'{'tor 
must not prodllf'e disl'oll tinlliliC8; (2) 
the II!-\..."f·mbl .... must sluml up under 
typica l U!<l:' by r('~i8ting twisting and/ or 
pul1iug forces; lIllIJ (3) th(' (,flbl!' must 
not 1)(, rompn'''-«'fl. Th('$(' rrquiremf'lll.s 
art' met hy the atlnchmcnt mdhorl 
",hown in Figul"(' 2. The hra id il! m p­
lured by a. comhination of buH find 
radial forc('f',. The outl'r tmn<l ilion has 
a diamolld~pfitlerll knurl similar to 
that uS('(1 on the G R87 1-!;(' ricl'l ron ll('('­
tors. The radial Corel'S com(' int o pluy 
nil t he rublK'r gasht pre"-~l'\ both til(' 
jacke t and tht' hraid IIga inst thl' 
knurled porlioll uf thl' out er tmll !'ition 

'()~ cu. 

filU .. 2 . .... ald a"d loc~.I • 
•• t,""o" I,/"Ie'" , ho ... " ... . 
'or. c.upU .... 1 .. , II tl.hl · 

.... d . 

whf'1l thl' retai ner body is thre:tded up 
tight. To obttlin I'olttiultolls :lIld relill­
hie electrica l I'on nef'tioll l)('twl'(,1I thl' 
('uhle bmid and the outer trall<;ition . 
the elld of the trnllsilion is faired in . 
and the rubber ga<:ket ill extended iuto 
thi;;; region to press thl.' bmid og:linst 
the faired·in edge. 

Tbe resulting joi nt is strong and re­
sisu< the pllll nnd torsion ordinarily 
enc()untrred in liS(' of 11 cnble eOIllll'I'­

tor. In a pull test tlte connector a.8~t'm· 
bly supported the 17Q-pound weight 
of t he writer. 

A low-v~m'H ju nction is nchievrd UL 
the bruid joint, a nd it docs not dcte ri ­
omtt' with uS<'. 

The intl!'r and ou te r tmnsitiuns nre 
ar(,lIrllt.d.,- pmcitionf'd in the ('on nector 
by meant'- of the modi fied G H90U 1'011-

1l~(' tQr to which these are usscmhled . 
Axial relations nrc mnintn. inl'd uuto­
matien.Il.r; lIoth illg is II'£t to ski ll or 
~pecin l tools. After aSS<'mbly of I he 
rOIlIl('(' lor, the rdention system de­
srribe<i above is tightf'ncd. a nd the 
hraid is automatically (JO!' itiolll'd tiS 
thl' cOIlIlCt'tion is tightf' ncd. 

The aH900 COll ncdor tiSI'd ill similar 
to Ihe TYI'}; !.IOO·I3T f'x('('pt that the 
Tr·nan !;upport , in'5tcud of lM.'iltg a prM\.. .... 
iii into the body. is a !': Iiding fit , which 
i 8 IlCCC!'...."Ilf}' to ftl{'ililntp t he u8:'1C'mhly 
of th(· ('a ble (·onIlPrtor. 

/RtuBl"" GASl(ET 

/ """ JACl(ET 

~"" " BRAI D 

- -"ETAU"" 900'1' 
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',"'I ~~~!!..!-l...:J 1.OOt'-- 234~6tl 
fllEOUOICl GUo ' 

'I,u •• 3 . T.,.pl •• 1 ,""Wit 0' •• In,l. Typ. tOO·C9 Conn,.to. 
On "'n'lnll'" I,ngth of 10-21"' " "0101 •. 

VSWR PER FORMANCE 

I n order to nssess the VI:! II It charac­
terist ics of this conner tor, a good piece 
of 110-2 H /U cable wus Obtamed, I t~ 
characteristie impedullce II'tiM 50± I %, 
and it. was free of any significant im­
pedallce nOlluniformi ties The "~WR 
chllructerist ics of the 'l'n' ~: OClO-C!l 
Connector mounted 011 this cubIc a re 
shown in Figure:t 'I'll(' ('lIhle wII"'takell 
as infinite ill length. 

APPLICATIONS 

TIlf' T"I'}; OOO-C9 Cable Connec tor 
is recommended for any indoor flexi­
ble-cable applicatioll whcn un ex­
tremely low VtoWII rOJllleCliu lI is r('­

quired or whl'1l u eonnct'lioll to other 
GR900 components is required. This 
connector also IIW.kes ])Qssibie the accu­
rate measurement of the V,.;WII cha rar­
teristics of cubics at micrOW8Vf'S ulld 
VI;WH t(>sts of cahlc cun nectors to new 
;\'1 I L specs, slich us ,\11 I ..... C-:i901 2. 

It is difficult to get a ~rfect ,-K). 

ohm tel'mill8tion for iI cable . The so­
railed infinite cftble tcrmllllltion is ft 

poor one, Ix>f'UIlSC mu,~ t cLlbles hll ve bUll! 
random and prriodic impcciallN:! varill­
tions, .\ r('lath'cly short pic('c of cubIc 
(in II short piece, the mul titudes of s mall 
rcflection!! ('Il.nnr)! add lip to cause II 

large reflection ), terminated ill tht> TnE 
!)()()-C9 and the Tn.: goo-WOO '('ermi­
lIation. is better, 

The '1'n>.: 9OO-C9 Pl'cci:sion Cuble 
Connector wus design.:d for u~ with 
the RG-214/U und for the HG-9 
cubles. It ca n be lIsed with other popu· 
lur cables of this silw, for exa mple, thc 
HO·213/ t ' or the RG-8 cL\bles but , ' 

bccauSf' these. cable diameters are 
smaller, the hole in the rewiner body 
provides too muth cleHrance. A turn 
or two of electrica l tUI>C, however, will 
build up the diameter to fit. The COII ­

nector can be u!':ed with still other 
cables. but the mechanical cla mping 
may not be effective bcCLlUS(' of devia­
tions of o\'cr-a ll dia meter or, with ar­
mored cablc. lack or means for clamping 
the armor. 

JOliN ZaitZ" 

SPICI ICATIONS 

F .... u.ncy Rlln,,, Dc tQ U Ciu/l, 
Chll .",,,,,.I,, I. Impod",n .. , 50 n 
L_k"",: Better thllll lao dH below 8i~nll.l . 

Inn.llon LOll: 1.A!IIi! thal1 0.006 ";';:;'-dH IJer 
Illllr. 

Mold ..... "' VollOg.: 1500 V lleak. 
DI ... . n.ron" Lenglh of one CQnnector 
inchCl! (M 111m ); maximum diameter' 
inches (2; mOl). ' 
Nil W.Ighl : 2 ;'~ O~ (75 g). 

"J 

'''' 
Dueription 

1'';tt 
In USA 

Trp. 9OO.C9 P •• cliion Cooxlol Coiol. Conn ... or $50.00 

,s 
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GENE .... l .... 0.0 EX'E •• MENTE. 

A 10,1 MULTIPLIER 

FOR THE 

ELECTRONIC VOLTMETER 

Th!' Tn·.; 18Ot)...1"2 10:1 Hange ).Iul· 
tiplirr attaehes to the probr ofT'.,.; 
1801 ..... \ Electronic " oltmctrr and l)(Ir· 
mit~ thc probr to Ix> u.-«J dirertiy for 
th~' mC:lsuremcnt of tH' \'oltagl's up to 
1:>00 \'olts. 

I II udditioll to it~ nlng('.o('xtcl\~ i oll 

1I;;(,. it ('UIl br used advantageously ut 
nil voltnges ut frequencies up to about 

.... -'"" 
200 ). Ic s. TrnnsiH.ime effttts at lhc~ 
frequencies increase the input con­
ductance of the probe often to the 
point where the \'oltmeter may consti· 
lute too great a lood on the source un­
der measurement. This eupacitivc volt· 
age divider produ('cs an improvement 
of about onc--hund red fo ld III this 
situation. 

SPECIFICATIONS 

.... . ,1 ... Ol"i.~ .. . 01;': 10:1 ± 5«, lUI rl'<'eived 
An adf'u,tnM>nt ia provided ror mal('hing thl' 
mult.p ier to the voltmeter .. ithin ±2% 

' .. pul 1m ............ : F'<IUivaJent input ft'IlItan~ or 
th(' probt'--multil)lier combination i! 100 tim('l 

CQroWg 
,vUlllbtr 

1806·9602 

RETURN UQUfSTfD 

that of the pf'Obto alonf'. Equivalent parallel 
cap!W;itan~ is approximatel)' 2 pF. 
Olm .... io .. " (dia) ~i b.\ (length ) II. in ( 1/;. 
32 mm). 
N" W' ighl : I Z 01 (15 Kraml ). 
Shippi", W"llhl::I (II (85 graml). 

Pna 
in USA 

$20.00 

... ;:, ..• ... 
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