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A NEW 200-VA AUDIO GENERATOR 
(sec cover photograph) 

FIII", e 1. GUClrded 
emltt., follow .,. 

One of t he primary uscs of high lLUdio 
power is in the tcsti ug of electronic de­
vice!; over a range of powcr-supply fre­
quencies. The new Tn·t: 1308-A Audio 
Oscillator and Power Amplifier is well 
sui ted for this flllwtion aHd, ill additiulI , 
has:~ Humber of features thllt fit it for 
other applications, rnally of wh ich arc 
not posRiblc with pl'cviuusly avai lable 
generators. 

Among these features arc u\l-iSolid­
state circuitry , low distortion, [ow dy­
nami c output impcd9.ll(·c, ami separate 
ml'tcrs for output \'ollage Ilnd C1II'1"(:1l1" 
l\1n.ximum outpu t of 200 voltam pcrcs 
CfUl be dclivcn.'d to ma tched load im­
pedances of 8, SO, and 800 ohms and a 
maximum of 5 amperes into lower im-

pcdanccs. The out.put. circuit. will pass 
up to 5 amperes of de. 

The generator is all excellent. power 
source for the meaSlII'ement. of t.he prop­
erties of fel'l'omaglletic materials with 
the TYI'~: 1633-A Incremental- \ nduct­
alice Bridge at high lc\'cls of l~C and de 
excitation. Other uscs indude driving 
shakctablcs a nd acoustic tnmsduccrs, 
tcsting servo syste ms al1d magnetic 
ampli fiers, and test ing regulat.ed power 
slipplies. 

For f; pcciali~ed testing, the power 
amplifier ('1\11 be dri ven from an external 
sour!'e, such as I~ high -stabilit y signal, 
random noise, 01' square WIn-eS. 

CIRCUIT 
Oscillator 

The small 8im and good rclillhilit,y 
of solid-stat.e circuit.ry arc important. 
advantages for la uoratory equipment. 
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GENER.-.l 111.-.010 eX,eR IMENTER 

'I'll(' lnw imllf'J:UH'\: 1(·Vf·I!,! of I mll:<istors, 
howpvcr, arc lIut ,, ~u1Llly {'on"idcrcd 
('ompatiblc with tho hiA:h iln!l<.'(bul,;e uf 
val·ilthlc Ilil' cllp:~d~ors, whic·h arc u!;(.'(1 
to provide ildinitc-re:;oiutioll tuuing in 
He Mldio oscillatol's .. \ cont rnOll alter­
flati ve (lppl'oac:h i:- to ww gil.lIged vuria­
ble rl'Slstors. T\'is 11:\." scv(!!'al d i;.;:\dvuu­
tuges. From an economic st,'l udpoint, 
good qual ity , nonl inear poh.' nliometers 
arc l'."pt'nsivi', lmd the limit<.'(1 rCl'lolu! itlll 
of wire-wound IJOi Cn liomclers often re­
q uircs a :separate vernje!, dcvj('c. To 
combillC the ad vautagc of tralll;i,.;tvrs 
and variaLI .... -cttpu(·ilur 11I1I1Ilg ill I.he 
'I'YI'~: J308-.\ Audio O:Sl·illrLl.or aut! 
Power Amplifier, a novel iC<.'<iback 
system is ust.,<1. Sluce the imped ance of 
praclieal ....... izc "Mini/Ie air caraeitan; 
is ur tht: (lI'del" (If I tJ 1I1cl,luh Il)s at low 
audio frcqllcneics. t he ussociated ampli­
fier should provide a n inp ut impedance 
of OVCI' 1000 megohrnt' to avoid t; ignifi. 
cant loading 011 the He network. 

Of ('uHrilC, feed hack is often used to 
incl'ca;sc tlll! iupuL impt'<iI\IlCe of an 
amplifier. For exam ple, the input. im­
pedal1 ce of an ern iU I'I'·followcr a.m plificr 
is usuall'y approximated b'y the exprCl;-

P;j" """coo,.-=-
- ~ 

~ ... -

fill"'. 3 (obon), Compo.I,. Iro" .. o"d .. clo,,~. 
~ho'o~".btl~ of 0 Clon.8 tro,, "i"'o, .. ",pUfI • •• 

fi ll " ' . 4 I,illht), Co"'polll. ~ho'Gderbli ~ of 
CIGu, '-' otld Clost .-., o",pllf .... 

siofl R,~ ~ {3 Rt.. It would appear Umt 
by all inere[l$o in (ho gain, {3, of the 
I;tllb'll, Ihe il1put impedallcc could be 
illcl'eased inddinitely. Ilowever, t he 
collector impedan ce of the first t mllsis­
tor "h (ItlLs I he in put tcnninll.l t~ lId will 
limit. t he inpm im l)Cdal\ce to t.ho order 
of 10 megoh ms. 

The ollly way to achieve a n im­
pedftm:e in the 10000megohm range 
with transistors is to dcgcrlt\rflt.c all the 
rei!idnal impedances of the inlmt trfl n­
sistoI'. A way of doing th is is shown in 
Figure I. T ho collector of the in put 
em itter-follower is driven . or guurded , 
from the ou t.put of a unity-gain umpli­
fieI' . so tha t all three termina ls of the 
I rU lLsi;;tor a re Ilt. t he sumc potential, and 
lhcmforc IlO CU l'I'ent 1I0w:; from the bllsc 
lcud t.hrollgh the t ransbt.or's collector­
to-basc impedallce. 

A (l l':.l.cl ic:d rcali1.ation of th is tech­
nitlUC is ShOWH in Figure 2. The com­
plete input stabre and ils bias net.work 
:'lre driven fro m I.he uni t.y-gain poiut ilt 
lhe emitter of Qf!. T he iu put imped a nce 
of 1he I1'StJiI.illg a mplifier is well over 
1000 meguhms fol' (.he l\e signal." ill­
vulved. The Ihrec-stagc feed bac k am-

CL' " o. 
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plifie r provides sufficient loop gain so 
that the oscillator chul'actcri i; ticl; arc 
not affected uy changes in transistor 
characteristics, 

Power Amplifier 

The high power efficiency and the 
small size of t mnsistOl' power ampli­
fiers a re well recognized, Thero are 
two SCl'jOliS problems, however, that 
have limited th oir widespread IISC in 
la borat.ory equipment - stabili ty of t he 
bias point with teml>cmturc and pro­
tedion ngai n~1 overload and {'onsequcllt 
failure, The voltagc t mu.';fer dHlmc­
tcristic, or tmns('OnductlUlcl' , of a 
plIfih-pul l Class-B lraru;istor ampli fi er 
is very JlonliJlear ncar zero current as 
shown in Figurc 3, 1"01' this rcason, a 
slight forward hias is us ually used to 
shift t il... curves to a morc nearly 
line:ll' region, a s in Figure 4 , Unfortu­
nately, t he bll.sc-cmit.tcl' bia:> voltage 
needed to keep the desired operating 
point vll ries wit h tcmpemture, so t hat 
complicatC'd tempemt lll"C-sclrilith'C' bias 
network!'; arc noeded , It is lIot pl)s!'iblc 
to keC'p thl' te mperutUl'C-8ClIsiti l'C' ele· 
mellts at the same tcmper::r. t llr!' as t he 
small tmnsistor jUlletion, and so some 
shifts in bias are inevitublc, 

If, instead, the ou t put stage i,". driv('11 
from a high-impedance current SOHi'CC, 

the much mom nearly lil1('(11' CUl'l'f'Ilt.­

gain tl'1I.nsfer charactl'ristic of the tran­
sistor is w;ed I (sec Figure £I) , Undl'r 
these ("ouditions, no qui('I';{'cnt. {'lIn'ent 
is ll('Cd('d for dis t,OItioll-fn:'e p4'l'forrn­
nn("{', so that, much grcn/.cr templ'rutllrl' 
stahility m n be al'hiC'I'l'd , and h:d!u]('ing 
lldjuSllllClIt s for t h(' output stagl' al"(' 
not nc(,dC'd , 

The eirel/it, used is r; holl"ll in F ig1ll't' 6, 
The low d t' rl'si"tall('c of the dr'il'er' 
traHsfol'lllf'r IISSlIff' i> bill~ sluhility of t h(' 

JANUARY , 196 4 ~ 

Fig"" . S, O",lp",' . ", ... e nl (""mear) ~. in pul currenl 
(hor;~D"'DI) of Ih. oulpul . 1011. of FiIlU'. 6 , 

output trausir;tors, T I'JI output Lmn­
s is lors IHe used and at'<' mounted 011 a 
fO l'cc<.l-air-t"ol)led hent sink ttl provide 
the power-hundling capabili ty, The 
high-impedance dri ve is provided by 
Qu, T he t mn .... istor Q6 is used 1,0 balance 
the dired current ill 1 Ill' drive I,rans­
forllwr, 

The Glass-A driver i8 1l.1~ ill8l,l'I lInon­
luI in pr01.c(' tillg the out put stage 
aguiruit ov{'rln:td by limiliHg the availa­
ble drive c'urrellt. Wi thou I I hb, a :;hort. 
("i rc'uil. nil lIlI' output tOBld (;UUije the 
out.pu t stage to dra w vcry heavy cur­
rent, probu bl,v with diS:ls trous rcsults, 
Two additional form~ of prot('c'lioll arC' 
H!'c'd a tilt' l'Irml (l\'crloll{1 bn'uker 011 

t he oul put...tra m;is\.or helll silLk :\nd a. 
trip cireui!. that dis" oIlHt'cl~ the inpu t 
signal Whl"ll thl' I)ntpll~ l'lIrr('nt o r 
voltagl' t"xcI'{"<is p!'{"l'f't limits. 

T o :\('hi('\,(':t In", d ,vll1Hnit" oul pnt irn­
pedHllcr', two 1"c'lHt i qll("~ ('a ll IX' ll ~cd­

IIi'~aliVf' voltage fN'dhack, pO!'iti v(' 
('lUT('llt fl'cdhtwk, 01' ,'-'01110 t'vmhillutioll 
of thc,;(', Kl'/lu li l[c f('('(lhlwk i:; used in 
thi:; arn plifi,'1' to u\'oid tlw :-;Iability and 
wavefnl'lIl prohlt'ms I hat ean I'('slilt 

'J.", ... ,I. I' .... n, J" "n,( f( G, ~'"r k., .. fIi"h , lmPf"I, 
.... "" llri'"e for 'I>~ l%minMion of (""""""'~. D,.(ot\,m,," 
7'h. ,'iulld 81,,1. Ju",~gl, J-""'~r""," r, Lo.)I, 
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GENEI .. L 1 .. 010 E )( 'EIlIMENTEIl 

""'. PRE:AMPLIFI£~ 

B+ B-t 

fig ..... 6 . fl ..... "I ....... Ich •• 
... . ,;c .f Ih. pow.. • .... 
plili ... 

~219 

.,. 
CLASS A 
I)ftI\lE~ 

CLASS a 
""'''''' from pOflilh'e fCt.:dbaek when reac! ive 

loods nre used. The large negative feed­
but:k alliO greatly reduces hnrmonic 
dil;iortiOIl as well 9.S dependencc upou 
power-supply voltages. A single-elu.ll'd 
push-pull con figuration is 11 8(.'<.1 to pro­
vide n ('onvcnjent point to mun plc the 
outPUt nud clo...'IC tho fl-'Cdback loop. 
'filII", Ihe output transformer is not. 
inside the loop - t\ del·ided oo\'antagl.' 
with the Inrgc {{.'C(ibrl!'k factor used. 
Since t he lran:,.(ormcr is fed from n low­
impedtUlcc !;Ourcc, its di f; tortiou is \'(, I'Y 

low. 
APPLICATlONS 

Magnetic Measurements 
Olle of the primary uses of tuis gcn­

emt.Ot' iii 1\5 1\ signal source for the Tnt; 
1633-1\ in('fcmcntal-Jnductanee Bridge! 
ill high-powcr-Ievel measurements 011 

iron-core indul'lors and transformers, 
These mel1:mrcmcnts require the i'imul­
I.nIH.'OWI appli('ution of I\C and d r signals. 
to the inductor under tcst. Since lhis 
re(luir('lllt'nt could not he met by COIl­
ventionaliy t\vuili\blf' power O<;ti lialors, 
new generators were required. The 
TYI'~; 1265-A f\djustllblc DC PaWN 
Supply' wa!'! desigl)(.-'(] for thi:s purpoS<', 
as was the Tnt! 1266-A Adjustuble AC 
Power Sonrtc.t which snpplies un ae sig-

IlItl for measurement:; at power-line fre­
quclu:.ies. T he TY I '~-: 1308-.\ Audio Oscil­
lator and Power Amplifier tan he u.o;.' d to 
supply the ac sigl1!tl for measurements 
throughout UII.! i\lid io.frequency mnge. 
The output. tmnsfon ncl' uf t his gencfll.­
tvr provides voltage and eurfCnt rnnges 
to mnt('h the wide range of im pt'<iaw.:es 
that can be mells ured wilh t he bridge, 
and direl'! current up to 5 amperes Clln 
be JlIlS8<..'<.Ithrough the outpu t. circuit. 

l\tcle~ arc provided fu r bot h cummt 
and voltage, so that the excitation up­
plied to the coil Ullder t.est. can be CAAily 
dctcrrrunf'd. The overload-lrip circuit 
is arranged to t rip Itt .')()% a bo\'o fu ll 
seale on the eurrent meter, so t hat, 011 
the lowest output ra ngcs, the powcr 
delivered to the load cun be limited to 
as little as 80 milliwatts io avoid 
damage to the unknown inductur. 

The llbility to provide a low-d i!:;­
tortion siJ(nal to t\ nonlinear reactive 
lond is also important. I tl the mcn!:;­
IIrClllcnt or 311 indut'tor on t he Tl'I'E 
I fi33-A I nerClI1cntnl-J IlductruH:e Bridge, 
the lond prcscllted to the gcnemlor 

1 R. 0, Fut ..... "I II. I'. 11,,11," A' ........ Sr."tent for M_ ""!til 110 .. h~I""u.n.., of Imn.(;"' .... C"l1.,· o." ... al H~d,. 
HI"""i_~I"', 3(;, a. ~I-.r, 1%2. p" I- U. 

"II. I'. flall. "The T)'~ I~ .~d.iUllu.LI. DC i·o ...... 
Sul."I,. ... . bod." 11. 

• G,Lbert i:lmiloey. "Th~ Type I!!OO-.~ Ao.Iiuolable AC 
"",,'or &urce." ibid. p 13, 

I 
1 

\ 
J 
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can be almost. purely reactive. A reac­
tive load dissipates no power, or eOllrse, 
since the volt age and current are not 
in phase. Although the C luss-U output 
circuit used in the generator is \'ery 
efficient wi~b a resistive load, the elli­
rieney drops nearly to zero with a 
reactive load. Therefore, all the inpu t 
power must be d iR!lipatcd in the output 
circuit, II requiremrut that usually im­
poses severe power-factor limi tations 
on the load impedance. III this genera­
tor the output circuits havc been built 
to handle tills power, so that, under 
most output condit.ions, no power-fac­
tor derating is required. 

Power-Frequenc.y T e$ling 

Another application is in the testing, 
over a range of power frequencies, of 
equipment that may be used by the 
military or in overseas countries. Here, 
the TYPE 1308-A Audio Oscillator and 
Power Amplifier is particularly uscful 
becausc or it.s low dynamic output im­
pedaJlce. For example, equipment that 
uscs a capacitor-i npu t rectifier system 
draws current from the line on ly ncar 
the pcaks of the sinusoidnl signa l. With 
stich a nonlinear load un undistorted 
signul is possible ollly when tlrc dynamic 
output imped ance of tIl(' oscillator if; 
low - a featm e not found 011 many 
pOWCl' oscillators. The wa veforms f; hown 
in Figure 7 arc typical of this situation. 
With this generator, the output voltage 
remains sinusoidal even thougb the 
output I:urrenl contains many higher­
fre<luency components. 

This o~eillator also has many a ppl ica­
tions where immunity from power-line 
transients and noise is required. Be­
cause of the large amounts of negati ve 
feed-back Il;;led, the output signal is 
not seH!;itive to th is type of disturb-

JANUARY, 1964 ~ 

rUH'e. A 5% jump in line voltage will 
typically cause less than [ l 0.1 % change 
in ou tpu t at fuJI power. 

J n the mca.'l:lIl'cment of hu m :uu] oLher 
;.puriow:; output:s it is al:so helpful to 
usc f;ome frequelwy other than the 
power-line frequency t.o run equi pment 
under test, so that the desired com­
poncnts call be distinguished rrom the 
line-frequency com ponents in the meas­
mement tiystcm itself. 

Power Amplifier 

Thf' usefulness of 1 his general or is 
greatly ellhuHCOO by its nlJility 10 func­
t ion as a power amplificr, driven fro m 
an external !;om cc. Thus, it cart be lISed 

t.o supply high power with extreme fre­
ftueuey stabil ity when driven from 1\ 

standa.rd-freq uellcy sourcc. 
It s p;ood transient respouse permits 

its usc with special-waveform signals, 
such as >iqIltLr(' waves a nd Hoi;;c. Usable 
power ou1put is nc(~essarily rcdu('cu 
with nludom-Iloi:;c excitation to avoid 
tripping of the overlo:lC1 circuits on noise 
peaks. 

Other Uses 

Some appli{':l,Iionfl stem not from thc 
high power rating but from other fea-

Figure 1 . Oulpul yolroge !top) ond oUlpul current 
lboHom) of th e Type IlO._A Audio O .. Ulalo, and 
"'owe , AmpUlle, whe n d,l ylnl1 0 d e ylce Ihol ha, 
a capaciti ye_ inpul ,edil;e , fille • . C .. rt. nl II d,own 
only " ea' Ihe p . o ks o f Ihe Input w a yefo, m . 
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GENERAL RADIO EXf'ERIMEHTf:R 

lures of t,he [n",!,rumen[,. When !'ue gen­
emlor idles along at 60 wat.t.<I or lcs.'l, its 
harmonic djstorLion is well under 0.5% 
over most of the frequency rang('. 
This, combined with the wide oulput­
voltage mugcs, has been used for clIli­
hr:l.ling dYllamometer-type voltmeters. 
The ins trumcnt has also becn used a.s 
Ii. signnl source in w ries with a de power 

supply to provide n d() source with 
adjustable ripple level and frequency 
for testing power-supply regulaturs. 

Of lie I" applicatioll ... where the multiple 
voltllgC tanges am useful arc the test. of 
servo systems and magnetic amplifiers, 
und driving shaket.ablcs a.nd c,ther 
acoustic t.runsd ucers. 

- H. G. FUI,KS 

SPECIFICATIONS 
OU,,.UT 

" ow .. : 200 vollomperol, 50 cP1 10 1 kc. {See ( ....... e. 
on W""r.) 

hlt_Scole O ... Ip ... ' Ron"eI: 4, 12.5, 40, 125, 400 "DII., 
rml; 0..5, 1.6,5 ompe'.I;i" O"y combination up I<> 200 
••• 
Opti"'u", lood '",pedonu : 0.8, 2.5, 8, eo, eoo 0 ........ 
Will ope,ote .o.isfocl<>.ily with hl"her, impedonce or 
nonlinear 10adJ. 0""P'l' Iro",lofme. will po .. dc equal 
to roted oc. 

R ..... lollon ond R"pon .. TI", ,: [5-.e caver.) l e .. 
Ihan 20% no load 10 fulllaad-20 ep. 10 1 kc:. ('ond­
width ".eal .. r thM 10 kc p.avld ....... enlially in,lan­
lan_ rellulation.) 

f.equency: Inle.nol a.d llal<>' cover. 20-20,000 ( p, 
In four band" 

Ho.monlc DlI10.I;on 01 Raled Oulpul: (Se .. caver.) 
I%, 100 cp.-l0 kc 
2%, 50 eps-IOO cpo 

H ... "" Mar, Ihan 50 db b .. low "'O~ifnU'" OulP'll, 

GENERAL 

O ..... lood '.otecllon: B .. ctronic ov .. rload (i.e ... il,.ip. 
01 approll;mately I Y1 full,oeale cv"e .. , (monllal .e."IlI 

1'y~ 

thermal p.ot .. ction Of! l.an~I.IOf 1,"01 link {oul<>",ar;( 
re,el) . 

lood 'ow ... fodor: 

o 10 1.0 fa. conlinvo .... op ... alion I<> 30 C amblenl. 
o to 1.0 for inle.",i" .. nl ape.a lion I<> 50 C ambient. 
OJ I<> 1.0 for continUOll. operallan 10 50 C ambient . 

M e ' .. ., 0 10 S. IS, 50, 1.50, .500 voill. 
0 10 0.05, 0.16, 0.5, 1.6, 5 ampe ..... 

Power Itequl.e ... e n'. : 10510 125 (Of 210 10 250) volt., 
50 10 60 cp', 70 I<> .500 walt" d"p .. nding on load. FOf 
50-cycle wpply, mOJl.;fnUm oul"", mu.1 be ,edvced 
20%. 
Ampllfl' r: 

Inp,,1 l"'ped"nc_IO kilohm •• 
S.n.lllv"y_ApP.ollimal .. ly 2 voll. "eed.d for full 
output. 

h .... lnalo: 8inding pO'" and ~-Ierminol connecl<>. 01 
.ear. 

Coblne" Ra ek_bene"-

Oimenlionl: 8 .. nch mod .. l- width 19, heighl7, deplh 
16\4 inch ... 1"85 by 180 by"" mm/, over.all, rack 
model- panel 19 by 7 inche. [A8.5 by 180 mm l. depth 
b .. hind panel 15 inche. (385 mm ). 

N .. ' Wel.h l , 91 pOund. {n kill. 
Shlpplnll Wei. hI, 105 pO,md. ("8 kill. 

IJO •• AM Audio Oscilla'", ond Pow .. Ampllfi ,., hnch Madel 

Colic N!llIIber 11' _....:/C'nC·O" '---
1308·9801 $1150 .00 

!lO'-AR Audio O.clilato ... nd Power A"'pllller, Rack Madel 1308·98" I UO .OO 
U.S. ht$lt No. 0187,74(J. 

NEW GRO REPRESENTATIVE fOR GREECE 
W(' annou nce t h(' appointment Of the 

Grc('k firm of -~larios Da llcggio a8 
exclusive {:(>uNul Hadio OImpuliy 
(Ove~l4) rf'prcsenlutivf' for Greece, 
succeeding the fi rm uf K. Kamy:umis, 
who hn ve reptCSf'tlwd \/1' in thn t coulltry 
for many years. 1': lTective January I, 
1~6.t. :\.Iurios Dalleggio took over t.hese 
responsibilities and is now directly 
"'Nving our cus tomers in Grc(.'Cc with 

competent. technical as.~i s t.ance aud 
advice. 

All inquiries, whether tedlllical or 
('ommercial , concerning General Radio 
products, should lie IIddressed to: 

Marios Dolleggia 
2 Alopekis Street 

Athens 139, Greece 
T e), 7) 0.669 

Cable, DALMAR-ATHENS 
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OPERATION OF 
ON 

VARIAC " AUTOTRANSFORMERS 
208/120-VOLT LINES 

l1scrs of Variac- fl.Ulotrflllsfcu'illf'r.s 
should seriollsly consider the advall­
tzigcs inherellt in the increasingly POIHl­
J!l.r 208/ 120-voll, ;j-phase distrilm lion 
sy:;t('nl. BCt'I\URC t he wye voltage of Lhii) 
systelll is 120 \' oll~ (ruther limn 139 
volls a.'1 ill a 2-10-voll, sy:;tclll), ('crlai n 
rcstritliOIHl 411l \ 'arlue i\ulolmns(orrners 
ill a-pha.il' ci rcuits no longer apply. The 
208/ 12O-vol l, (i()....t·ycle system IttlOW8 

lht! u,,(' of Tn' t;s \V51. und W81.; other 
models ClUj be cOllllc(: tcd for Qvcn'oiL-
11.1,1;(1, 01' titcp-up, as shown in the IlCcom -

" 

pa llying tuille. This tabulation point s 
ou t 1 he pos.",ihility of trfiding \'olUlbtC 
range for I( \' t\ on 20S-"olt ein'uits. 
Note that. TnES W51. and WS f... [11-
crease lIw n VlLilablc KVA per dallal' fit. 

:1 sac rifi(;t! of ovcrvoltagc operation and 
with opcraliOlllimited to 60 cps ollly. 

The step-lip ('onnediull makC:i pos.~ i­

hie uul put,; Il.djustablc to -185 volts 
from fl. 208-vol t. sourtl', but it shoulJ be 
noted that, fur this (·oluu.·(·t iol! , rcgul tl.­
lioll i8 nut. :i0 good 1I.s fur tho linc and 
OVN Vll t tll.gC cunrrccliUll.s. 

{"pIl i /'rt.qllef\CIl , Uul~ tlt K I' t! III 
'I'IIP~ ( 'ir(tllt · If ollg f"ps \f () l.'i "'U. Vfl/l.~ JJril'.i' KI',t /1 

W2G3 Un_ 208 "'-60 0-201 1.1 ~ • 52 .00 0.021.!1 
W2G3 O ........ II"lIe 208 "'-60 0-242 1.00 .!Il .oo 0.0192 
W5G3 line 200 "'-60 0-208 2.11 61.00 0.0~6O 

W5G3 O ... rvoll"l1_ 20. ... 60 0-241 2.52 61.00 0.0413 
WnG3 lin. 208 60 0.208 3.96 59 .50 0.0666 
WaG3 line 208 .!IO-60 0·208 3.96 70.00 o.o .!l66 
WIG3 On ..... It""e 200 "'-60 0·2U 3.57 70,00 0.0510 
WILG3 line 208 60 0-208 4.68 70.00 0.066& 
WIOG3 line 20. "'-60 0-208 U& 101 .00 0.OU3 
WIOG3 O ........ II"lIe 208 "'-60 0·242 4.20 101 .00 0.0389 
W2OG3 line 208 .!IO.60 0-20& 9.36 156.00 0.0600 
W2OG3 O'e,,,,,I I"II _ 208 50·60 0· 242 &.~O 156.00 O.O .!l3& 
W3OG3 line 200 "'-60 0-208 12.96 264.00 0.0.510 
W3(IG3 O .. enol'''lIe 208 "'-60 0. 242 12.60 264 .00 0.0 ~7& 

W5OG3 line 208 ... 60 0·208 11.00 397.00 0.0". 
WSOG3 O ... rvolt"lIe 208 "'-60 0-2 . 2 21.00 397.00 0.O.!l29 
W5 HG3 Step.up 208 .50.60 0·485 O.U 71 .50 0.0 117 
W l 0 HGJ Step-up 208 .!IO·60 0-48 .!1 1.68 114.00 0.0 147 
W20HG3 Step-lip 208 .!IO·6O O·.U 3.36 162 .00 0.0207 
W30HG3 Step .up 208 "'-60 0 •• 8.!1 S.04 264.00 0.0191 
W.!IO HG3 Step,"p 20. "'-60 0-48S 10.SO 397.00 0.0264 
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Reprint 
No. 

A·79 

A.go 

A-8' 

A-8<l 

A-8' 

.fA ... 

A-8' 

A-OO 

A·91 

A-92 

A-93 

, .... A-9·1 

A·1)5 

A·oo 

A·97 

A-98 
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GENERA L IIAOIO EXPER IMENTER 

REPRINTS 
\leprinl 8 are Ilvailed,lc of a number of iul ic lcs by General Hadio 
engineers pllhljshcd in lL'thnj(·o.l journals. Hce(,llt pupers includ e : 

TUk 
A Nu.' l.ook 8.\ the 
Phfl.8C,. ].,(l('kod OsciUiltor 
VllF M Atching Network 

""""" A New Deei)tJl Proecthue 
forOpllmum M a.tdting 
Networks 
A Novf'i Melhod of 
Frequeney ~1ultiJlJ ienlwn 
A StnmJRrd Prugmlll 
CUll! Costa 
.Dct.igu T rends I nerellJle 
Ver8B.tility of Stundard· 
Signal Gencratofll 
llCIW to DclUgn SeRle!! 
t hllt IIUll1fms Glln HeRd 
l'ilU:llic Cutout" J le ll) 
lA'Bign C I3o!Itds 
Mixer (jircuit 11 l1li Clean 
Output 
A Simplified Noise 
Thoory II.nd I til A I,pliCA.­
tion to the 1X1Iign of 
Low·Noil!e Amplificr'll 
Tbe MOO8Urtmellt of 1m. 
IJCdAIlCII from V'-'ry-Low 
to Very-nigh Frequcndea 
Industry'8 WAtchdog : 
Tbe StrobotJoope 
lIigh-lm~JCdlln(:e Drive 
for tbe Klimillatwn or 
CrtMIIOver DilIWttion 
A New IIigh-Prt.'eisioll 
Ml'Ihod for the Me.aaure­
ment of lbe VSWR or 
Cooxinl Connootors 
n~ .. ' i.eaktlRC Cluna.c· 
lt~riatit:8 ()( POtJulur Co­
al\.iu l CH.lllc8 alld Counue­
tom, 500 tole to 7.5 G(' 
I:'reciae Delay i\ lcfll!Un ..... 
lIIent 

Allthor 
II. T . McAleer 

A. K Sandcl"8On 

A. F':. SanJe.rson 

H. T. McAle<' r 

II. C. Litt lejohn 

W. It. Uycl"8 tlild 
G . P. I\"I cOolich 

U. . LitUejQhn 

H. T. McAleer 

A. E. SmIJel"8Oo 
lind Il. G. ,,'ulkll 

C. Eo Worthen 

.... T . VRO Vecn 

JllmCil J . Faran, Jr. 
and R G. Fulks 

A. E. Sandel"8Ol1 

J. Zorr.yantl 
Il.. F. Muchlherger 

II. T . i\leAleer 

An Aeeut1u.e Sub8titution A. & S.-mdel'llOfl 
Melhod of l\ lelllRJ ring the 
VSWR or Coru:inl Con· 
nectOrH 
The Uee of Active De­
vm in Precision 
Bridges 
Tbyrilltor.TunJU'J Diode 
ComhilltltioD GCllcrntt.'fI 
Flllit IO-mn l'ulllCll 
;\ !:lpectrulI1 Alllllyxl'r 
from Gl'ncraJ Lab 
llllllruDil'nlB 

II. P. Hall lind 
R G. \·'u lkt! z 

J. K. Skill ing 

B.. W. Harley 

Publ~lli01' 
r"l"'O(·(·t.:dings of " U~ 

Proct .. OOinga of UU : 

1~ leCl rouie 
IIlJulllriea 

glectronic 
IndUlJtrics 
~Iectroll ic 
Indu8lriCll 
CIUHldioll Eit-ctrollic 
I ndu8l.rietl 

Electronic 
Det<lgn 

.Bleetrooit:a 

ElcnTOlliu 
Jodustriefl 
NEII Ei\1 1900 
Reoord 

Elcc.tricul 
Dcsigu Newl! 

So.Iety to ill inlcnanoo 

The Solid Sl.'l.te 
Journal 

/)[lie 

April, 1059 

July, 1959 

July, 1959 

August, 1059 

Oct., 1959 

"larch, 1900 

Sept., moo 
Jllly ,lOOO 

Uct., 1000 

Nov., 1000 

Nov., 1000 

JIIII., 196 1 

000.., 100 1 

IR I~ T nmSlIct iOlliJ Nov., 1001 
OD M icrowll ve Theory 
IUld T ccbniquctl 

i\Iicrowa\'c J ournnl Nbv .• l001 

l!:iectroniLlI J IlT) •• 1001 

-'liero \\'l\vl) Journll.J Jail., 1002 

Eleclrical 
Engill(!(!ring 

Electronic 
Design 

Electronic 
Industriea 

May, 1002 

Feb., 1002 

b'eb., 1002 
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&print 
No. 7'Uh A1jt/lor 

D. H. Sinclair 

Publication Dale 
... A-9fl The i\l caau ring DeviCf!6 

of Electronics 
Proceedings of IRE Ma.y, 1962 

A-loo 

A-lOl 

';A-loo 

/ A-107 

...1..-108 
~.,,,'l 

A-11 0 

t A-III 

... A·tn .. 

NQise aod 11.8 MCll8Ilrl'- 1". T . VllU Veen 
mCll t 
New (JomplClllclItlirY J. K. Skilling 
Tl"IlusisLOMI t. l llkc 8eriL'lI 
Schmitt Cireuit8 Pructical 
D ynamic Nou:h Filter H. '1'. i\'[C,\!CCT 

The lmuge-Pnromcter W. N. '!'uWe 
IA-mgn of the General 
'l" .. o-Section Elliptic-
Function Filter 
l\ lngnctic Pickup Gener_ W. F. Bycl'8 
ales I~reqll('nty i\llIrkers 
Tunnel- Diode H. T. McA it>er 
Delny- Line 
Simple i'l luthocl fo r Plot- J. K. SkillilJ" 
ti n~ TUIlI1CI-Diodc 
SWitching W,<vcforms 
Nove.! Feet.lbnck Loop H. G. Fulk8 
Stabilizes Audio Oscililitor 
Design Chart for Con- G. R. Purtridge 
FlUInt-K Dela), Lines 
Electronic Standards :l.lld L O. I~nston 
t.lc!lsullIment 
Dircet-Hcuding ~'. T . Vlln Voen 
Instruments 

81tX;trolllt'S World 

Electronics 

Ek-etronio Equi l)­
mellt Enginooring 
1002 IRE COllvcn­
t ion n ecord 

Electronics 

Elect ronic l;;quip­
lIlent EngiJleering 
Elcctronics 

EloolrOlli!:8 

Electronic 
Df.!sign 
Electronic 
lndll8tries 
E lectroni(',.8 
World 

Hc prlnts of several a r ticles t hat ha .ve ll.pPC:1 I'Co 

ill t he Bxperimenter CU ll also be lOuppHed : 

RepTtnt 
No_ 

E-101 
E-102 
E-lOa 
E-104 
E-105 

E-IOG 

E- 107 

E- 108 

........ 1i:-109 

E-110 

E- 1I1 

E-1l2 
E-113 

7'iiUl 
A Nuw, liigh-Sensith'iLY Eledrometer 
The Type 1603-A 7r Y Bridge 
A High-Precision Lmpcdanctl Compurator 
The j\'lcnsuremCIIL olf ea"ICl Chl.ltaClerist iC8 
An Instrument. Designed to Clilibratc Cnpncitive F'uel­
Guge Teslcl"II 
A Graphic Level Hceorder with High Sensii ivity and 
Wide Ranges 
A Transfer-Function and Inunilt.unoo Bridge for the 
25- 1500 Mc IlAnge 
A Xuw Univcts!ll i mpt>(lnDce Bridge 

Measurements of the Eqllival'!II I.-Circuit I'nrllnlt-lers of 
Tumwl Diootls 
A GUllcril.tor of H:\Ildolll Electrical Noise 

New Eyes for Industry (Stroi.>ol-ac@electronic 
8troboS!:ope) 
ltA.pid vswn MC!ISUrcmCll ts with AdmitUlllce Meter 
,\ Close Look at Conn~'(:tion Errors in Capacitlmet 
~(ell8uremen ts 

Single eopiCfl free upon request. 

l ;; "" 

Type No. 
1230 
1603-A 
IIlO5-A 

1'-582 

1521-A 

1007-1\ 

It15O-A 

1007-A 

1390-B 

lsal-A 
1000-B 

Ml\y, 1962 

August, 1002 

Nov., 1962 

Nov., 19ti2 

Dcc., 1002 

Nov., 1002 

June, 1!)()3 

July, 1003 

August, 1003 

Experimenter 
/)a i.e 

i\1 (1rc.h,1956 
July, i955 
April , 1956 
M ay-Aug" J!J57 
Feb., 1958 

June, 1950 

l\1nrch, 1958 
l\1:Jy, 1959 
Mlirch & April, 
1959 
July-Aug., 1%0 

Dee., 1951 
i)(.>c., 1959 
Jan., 1960 

&mt.,IOOO 
l\by, 1900 
July, 1959 
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~ GENERAL RAD I O EXPERI M E NT E R 

COAXIAL 
CONNECTORS 
AT 
DC 

DC TO MICROWAVE - That's the fre­
quency range covered by TYPE 874 
Coaxial Connectors. And for critical 
measurements at de the positive con­
tact, good shielding, and convenient. 
plug-in features of the connect.or are 
just as important and useful us at micro-. 
wave frequencies. 

An excellent. example of de use is pro­
vided by the accompanying photograph 
which shows these connectors in a test 
ch.a.mber aL Spaulding Fibre Company 
of Tonawanda, New York. In this photo­
graph, samples of Spauldite laminates 
are being mounted on the inner door of 
the test chamber, whose temperature 
and relative humidity cun be held pre­
cisely at a desired value or varied accord­
ing to a predetermined time schedule. 

The samples arc 4" x 4" x t.hickness 
(usually I/ IG" to 1/ 8") with sprayed 
conductive-silver-paint electrodes in the 
ASTM "Bullseye" pattern. They are 

~ ~ 
, 

1:- :; 

~ ... .< • ::;.. ~. - -
~ ~: .. •• it, 

""" - ~ -

being tested for volume resistivity and 
surface resistance, which is usually 
measured at the end of 96 hours' CXI>O­

sure to 00% relati\'e humidity at 3.5C. 
Contact is made to t he silver paint elec­
t rodes by means of spring brass wire 
fingers, gold plated to give low contact 
resistance and freedom fro m corrosiOll. 
The contact fingers are silver soldered 
to the center terminal of the General 
Radio Tn}: 874-P13 Coaxial Panel 
O:lIlnectofS. 

By means of sh ielded patch cords, 
each sample can be connected in turn to 
equipment capable of measuring resist­
a nces as great as.5 x lOt. ohms. At these 
values of resistance, shielding becomes 
very critical. Values obtained on a new 
glass fabric base epoxy laminate, used 
in critical military printed circuits, are 
on the order of 4i7,000,000 megohms/ 
em. volume resistivity and 5,700,000 
megohms surface resistance 

General Radio Company 
1 2 •• ::. .•• 
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