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ELE CTRICA L COMMUNICATIONS TECHN IQUE 
AND ITS APPLICATIONS IN A LLIED FIEL DS 

MIXER CIRCUITS THAT WORK 
\I IXEH circuit is all aT­
rangcmcllt of volume COII­

trois fo r comiJinill j!; inlo 
OIlC program, ill any Il c-

o";on,, !,",.n,m clements 
0 11 seve ral c h a nn e l s. A ll of the 
Ulult iple·microphone, tnllls ilioll, ami 
Calli ng e ffects, wh ich contribut e 80 
Ill1lCh to prognlill continuit y, arc ob­
lainCll wit h mixer c ircuit s. 

Fo r instance, separat e mi cropho nes 
lIlay be U8C(\ for a soloist and fo r the 
accompany ing orch estra, a nd th e out­
put s combined to form a balanced 
whole. Si milarly, separat e micro­
p hones lIIay he used 10 pick up the 
various sect ions of a large orchcstn •. 
Si nce the volu me 0 11 each microph one 
clHlllllei ca n be regulat ed indcpc n­
.Ient ll' of the ot hers, .. method of 
coutrolling the balance he tween the 
variou s sections is ohta incd wh ich, 
un like the u~u al '· tolle control," does 
not impair the (Ju a li ty of the ill div id· 
ual instrumen ts. J\ mixe r is also u sed 
to "falle d own" 11 musica l transmis· 
s io l1 ~o tllal an liOUnCeme llt s or ad­
"crlising talks may he supe rimpose(1. 
Al l of these effects contribllte a d e­
gree o f smoothness to a broa(lcast 

program or recordillg which would 
otherw isc he im poss ible. 

CHOICE O F CIRCUIT 

Th e design of a high-qtlldit y mi)(er 
is quite s imple. The (Ict ll al ch oice of 
a circui t is llctc rmillc{l maiuly b y the 
l1umber of ch annels Ilceded an d b y 
the impedance re(Jui re mellts of tile 
systcm. If the ll1i_"e r is to be u sed 
wit h equipment thaI is balanced to 
grou nd , th is factol" 1I1118t al so he taken 
into conside l'a tion, Several represen­
tative types of mi xer circuits arc 
shown ill F igures I and IL 

NUMBER OF CHANNELS'" ... .. III de­
sigllill g a mi""er, it is ad" isa ble to 
llllow 11 separate channel for each 
IIvai lnh le mi crophol1e, line, or Iran­
scription pick up, thus maki ng it un­
Ilccessar)' to patch c ircu its wh ile a 
program is in progress, The cost of 
1111 cx tra \'olullle contro l is neglig ihle 
compared w ith th e consequences of 
C\'CIl a s ingle p rogra m inte rruption, 

IMPEDANCE RELATIONS ... .. ... The 
"olume con trol 118c(1 on cllch channel 
should lut"e an imped ancc that 
matches approx imatel y the equip. 
me nt with which th at chan nel is to 
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be lIsed. The three standard impe­
dll11ce nlling!! (50, 200, and 500 
ohm s) lake ca re of praclically all r eo 
qu ire ment s. It is [ulvisab lc, although 
1101 always necessa ry (sec f igure 
11 (1) , to II:I I'C all of the e llarmel COil­

trois alike alld 10 Il~ impctl:lIIcC­
IlHil ciJing Iral1 6fOfmc rs 10 couple the 
mixer 10 any equiplllent having n dif­
ferell! va lue of iltlJlcd:lI1cc. 

\Vhc n the dIanne! controls arc 11 01 
all of tllC Sil lile impctlance, the e ir­
cllit should be so designctl that, as ill 
Figure Ila, the [lII CII113Iioll is apilrox­

irlHltcly e(llIal 011 nil channels. 
The mixers showl! in Figures 1 anti 

II hal'c a ll prOI'(' 1l vc ry Sitlisfa ctory. 
In the four-ch illl ile l series-parallc l 
type (Figure lib ), the output impe. 
dance of the mixe r is cqllullo the in­
put impe(lanee of each cha nnel. In 
thc 8Crie~-t ypc mi;,:cr ( Fig-ure~ la, 
lib, ali(I IIc) , the output impedance 
is cqual to the ~ llIIl of thc clUlIlliel 
impe(lances, wllieh is frequ cntly all 
advantage where l ow - i m p e d a n ce 
channcls !lrc uscd, ~ince the input 
impcdance of most speech amplifie rs 
is 200 or 500 ohm~. 

In a se ries-type mixer of more than 
two ch an nels, sOllie eh arlllels must be 
ahove ground potcntial. Usually this 
is of no consequence if the equ ip­
ment cOllilected to tll cse channels i~ 
not groulHled alUl the leads are r ea­
sonabl y short. If any noise pickup 
or crosstalk du e to thi~ condition is 
encount ered, howevcr, it lIl ay be rem­
edi e(l hy using impedance-matchin g 
or circu it-isolation transformers on 
these ch an nels. 

fi gures fib and Il c show su ggested 
IIses for the ahove-grouml ch annels 
in a series mixer. In these diagrams, 

ch annel #1 is equipped with a 500-
ohm (or 125-ohm) transform er for 
coupling to II IC usua l 500-011m tran­
scr·i ption cquipment or program line. 
In Figure U h a f~ulcr is a lso shown 
for transfe rrirlg from one pickup to 
~1Ho lile r . In Figure I lc_ chan nel #.~ is 
.. Iso equippe(1 with a 500-oh m tnllls­
formc r fo r coupling to thc usu:d pro­
gralll trallsllliss ioll l illcs. 

TRANSFORMERS 
In the abovc- mClltiolle(1 cascs the 

transformers :Ire usc{1 both for c ir­
cuit isolatioll nlHI fo r illlpedllllcc­
matchi ng. Transformers ilia)', of 
course, he use{1 equall y well with the 
channels at grolllul potcntial ill all 
of the lIIi;,:e rs shown but a re 1I0t nec­
essary except for illlped~lIlce-mateh­

ing, balancing 10 ground, or kee piu g 
direct current out of the mixer. 

figure Id shows how a Tn'E 585-C 
TrallsforTll Cr ma}' be cOllllected to 
give :Illy o lle of fO\l r impedance ra­
tios. It lIlay be opera ted with e ither 
winding used as the primary, so this 
one transforlll er wiiJ perform most 
of the impedance-matching funct ions 
IIsua lly needed ill mixers. It ca n a lso 
he used for circuit isolat ion purposes 
wheu coupliu g circuits a l ground 
pOlential to circuit s above grourHI po­
le ntial and for coup ling to 500- or 
200-0hm balallced-Io.ground ci rcuit s. 

For isolating two 500-011111 eircuit s_ 
the Tn'., 585-R Traudormer sh ould 
he used. This is a 500-to-500-ohm 
transformer wit h bOlh windings eell­
te r-tapped (for halauce to ground, jf 
(Ies ired ) aud witll an electrostatic 
sllield be tweeu the wimlings. Si milar 
General Radio transformers for op­
eration at o ther impedances can also 
be supplied upon orile r. 
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MASTER GAIN CONTROLS 
Ah hough II master control i.s 1101 

nn absolule ncccse.ity, it ill a decided 
cOllveniellce where the monitoring 
operntor IIll1sl manage more t han two 
channels and where cOllsiderable 
ranges of gn in 1111181 be covered. Gen­
era l Hmlio Tn'E 653 Volume Con­
trols are rCCOlillilCIHl cd for mixers in 
which b ll lllllCC o r the OUlput to 
ground is unimportllnt. Bala nced oul· 
put circuits require II su itable isola­
tion transrormer or II 1'1'1'£ 552·1-1 
Volume COlltrol, ba la nccd-H-IYI)C. 

CHOOSING VOLUME CONTROLS 
In li lly well-designed m iJl:cr the vol. 

nnw on cneh elUlIIlleI can be adjusted 
with out a ltering that 0 11 the ot her 
elI/HlIleiS. This is lUost eas ily accom· 
I)lis hcd by usin g volu me controls of 
the constant-impedance type. ~1illor 

cha ngel in impedAnce wi ll IHwe no 
noticeab le effccis upon the operation 
of the mj;'(c r. It is also c;'( tremely 
advisab le Ihat thc contro ls be 10 ar­
ra ngcd that n low- allcnuatioll res i&­
tance ne twork is still in the circuit 
whcll the COlltro l is turllcd to the 
minimulII- IOSI positi on. This cl imi­
nates the pos@ ibilit y of the mi;'(e r 

openillg up if any of the associated 
equipment is disconncClCd wh ile itl 
chaunel control is in Ihe ON position. 
Of course each contro l should be in­
dividually i!hiclilcd to cl imimlle crOS8-
t:.Jk and noise pickup within the 
mi;'(cr itself, And shou ld cut off COm­
pletely in thc on' p os ilion. 

Bcc(l uSC (l mi;'(e r is followcd b y 
conside rablc amounts of II mplifica­
tion, only quiel volulllc controls can 
be used . The aCluol qUlllltitoli,'c 
measure mcnt of noise bccomcl ill­
crcasingly morc difficult as thc 1I0ise 
Icvel is reduced and acluAI figure s 
should be libcrAlly discounted. The 
Ilc te rmining factor in the selcct io n of 
IUl y volulIlc control shoulll be it s ae­
lu a l pCI'formancc ill scrv icc ond 1101 
IIlc re claims of the manufacturcr, 

A II of thcse feo tures ore combined 
in thc Gcne ral Radio Tn>1:: 653 Vol­
ume Controls. Thei r illlpetlallce is 
practically constAnt with selling, their 
"cutoff"' is practica lly co mplete, thc ir 
noise le \'cl is below the tube noise 
le \'cI ill the l)Cst broodcast amplifiers, 
and th ey are constructcd for IOllg 
life. We recommcnd thclll for cvery 
mi;'(cr re(luil·c nlent. - II . n. SCaTI' 

MIXER ACCESSORIES 

VOLU~II CoIITICOLS 
1'n",653·MA,5001lIlUI 
1'YI'II6S3-M B.200oh llls 
TYl'.:6S3·" IC.SOOohllll 

PKICE:'12.50 

,'I"!TV-IC Co."TICOI.$ 
1'v1'1C552·II B,20001"nl 
1'YPK 5S2-II C.SOO ohm. 

PRICE: $48,00 

TK"I'iS~·Ojl.)4KIC;; 

1l'PKS85-C ) See _ 
TYI'II 585-11 -rran~rOrlnen! 

J'age2 
PRICII:,1.S0 
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COMMERCIAL NOISE MEASUREMENT 

I N~:~NS; :'F. ,:::~:~lIc~;ur~:::c1~~~!; 
mauufncturc rs to ascertain the 
1I1II0llnl of distu rbance caused by 
the ir p roducts and by acoustical cn­
gillecTe and m anufacturers of sou nd­
proofing malc Tilll.!! to demonstrate 
the e ffect iveness of sound.proofing 
instal lations. 

The GCllcrn i R,Hiio Company has 
developed a low-pr iced noise meter 
to meet exactly tllese commercial 
lLeeds. The TYI'E 559·A Noise Meter 
contains ill one unit all of the 
required equipmellt and compares 
favorab ly in p Crf O rllUUl CC with in· 
st ruments cost ing m any times as 
much. 

Figures 1 and 2 show, respectively, 
the a ppea rance a nd m ethod or o p­
eration of this new n oise meter. It 
contains a special d yuamic n oise-

-It II MI d.;",«I,.r "" ...... , ,h, • • ;. up'''';'' 
pl,kul,d •• I.o.l,bl.,. tthOQu.lln.U ... ped,," 
• hllb.pri«d ml ... phoo. d";I0od l<>r b ••• d, •• ,I,.. 
.nd .« .. dIDI. Uod .. 'he .. """;. <Gndltln. 10.0'· 
.11. ' ..... "0 ... 0<1. bo ........ ","dl ......... HfI .. • 
,I.DI, .te., .e"d .. nmp ... ,I.ol , .Ollll'hl . n, .... 1I 
1",""1.';11 .. I. ,h. pl'h" .h ....... I.U •. 

p ickup unit- which is s imil ar in 
constru ction to the u sual permanent ­
magnet dynam ic speaker and which 
is consi derably more sensitive and 
r ugged than the usual microphone. 

A n impedancc match ing trans­
former associated with the noise­
pickup step s up the impedance to 
600 ohms. Normally this transformer 
operat es into a freque ncy-weighting 
network and transfo rme r, across the 
out put of wh ich there is a ca librat ed 
s tcp-by-stcp atlell uator to adjus t the 
input level to tbe amplifier. For the 
mcasurem cnt of extremely high 
le \'cis, a second altenuator of the 
T-pad constant-impedance type is ill­
serted at the input of the frequeucy­
weightiu g net work. This additional 
atlcnuator is snapped in and out of 
the circuit by m eans of a toggle 
switch 0 11 the panel. Since all aIlCH­
uato rs precede the firs t a mplifie r 
tube, tbe amplifie r always operates 
at ap proximately the sallle level, and 
nccordi ngly no e rror is introduced 
due to p ossible no n-linearity. The 
output from the amplifie r aelunt es n 

F'ua;a£ 1. SchemUlic di:.gra m (If Ihe Tn·t: 559·A Noi5e Meler 
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FICUR!::!. The TTI't: 559·A Noise !\I Cier i ~ II complete, portable imlrumcnt containing the 

pil.:k"J.uniland sl)a~foralibaUc rie$.Nole lheleathcrc8Tryi"g&1 .... 1' 

rectifie r.t ype meier o n the pa nel of 
Ih c inSlrlllllCli1. 

The lIo ise lLIel er is calihrated d i· 
rectl y in decihels above the normal 
th rcehold of hear ing at 1000 erdes. 
lind coven the range from +30 to 
+ 140 decibe ls. Expressed ill decihels 
nhove one millibar, which is also 
frequ elilly IIsed as a reference level, 
III is reprc8cnU the range between 
+ 23 IIl1d + ]33 decibels. 

The frC(IU c I1CY res ponse chnrnctcr· 
islic of Ill e lIoise meier amplifier , 
including tile frequency.we ightin g 
network, closely resembles the rc­
sponse of the hUIlIUII car. Whell the 
selr·cont a inCII ()ynamic pi ckuJ) i& 
IIse(l, the over·all eharncteristic, in· 
chilling the pickup, fo llow8 the same 
CUf\'e quite closely through the im­
pol't ant pllrt of the noise spectrum. 
If a h iglHilUllity eondcnscr micro­
pho ne willi a suitahle pre·amplifie r 
is IIsed with the noise meter, the lIel 
cllaracte ristic will be an almost idea] 

llpproximat iou o f the normal ear 
cilarllcteristic. Such precision ie, 
howe"cr, seldom required, 

Pr01' ision is made on the lIoise 
meter panel 80 that by removing a 
4-terlUinal plug, the 6()O.0hm input 
circuit mny be o pe ned , nllowing the 
connectio n of all exte rnal mi crophone 
or til e insert ion of filt ers fo r reduc· 
ing o r suppress in g cel'tain frequen. 
cies. 

Tile Tl"PE 559-A No ise MeIer is 
mOlill ted in a compact, oak, carry­
ing ease which also nccOllllllodates 
ti le dynam ic 1I0isc-piekuJ) unit and 
a ll tubes nnd balleric. It is mereJy 
necCllsliry to sct the ins trUlllcnt ill 
nlly (Iesired loca tioll, turn on the 
switch and read the no ise leve l di· 
rect ly from the panl' 1 meter and at· 
tenuato r. - 1'1, I-I. SCOTT 

Tl')'E 559·A Noi se l\l eler, wit h 
tu lJCS but witllOut balle ri es, $ 190.00, 
We iglll, 37 lbs, witho ut hntt erics. Di­
mensio ns, 16j. x 10k x l2 ins. O\·cr·a ll. 
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A HIGH-VOLTAGE TWO-SECTION CONDENSER 

T:::II~~:~~[I~3~~: f~~:i,:~:~: ~C~It~:~; 
Th e capac itances p f!r secliO/~ arc 

read ily [.djuslcJ from 25 Jl.JlJ to 305 
!J.Jlf. Used liS a s in gle.scction conden· 
ser the lIIax imum cll pacitance is 330 
11-4 and the m inimum is 251J.1J.j. 

h is conservatively rat ed at 3500 
vo ll s, di.'ccl curren t. 

l IS low IO!l8CS are dlle to the u sc 
of: 

1. thick a lulllillulII pl1llC8 wit h all 
c(lgcs rounded and highl y pol. 
ished, millimiziu g corona loss 

2. minilllum amounl of die lectr ic 
placed in a weak field 

3. la rge rotor and sta tor sup· 
port s and spacers (resulting !II 
low conlact resistance) 

4. long conical bearings 

5. heavy slalor te rmina ls, posi. 
t ions of which arc adjustab le 
10 insure uniform cu rre llt dis­
tribution. 

Mcchu llicld rigidity is sccured 
Ihrough Ihe lise of heavy a luminulII 
c nd plaice, large hexllgoJlll l frame 
supporlS and adC(Jl lale sialor rods. 
The shafl is of % .ineh sleel. 

For p:lI1e lmounli ng il is slI]lporled 
III four poinl s and requi res no sub 
pane l. For shclr or bread-board 
1Il0unl illg, Iwo large lingle brackel s 
arc slippli c(1. 

Prier>: Tn-E 639·A Va riable Air 
COlldcnser, $15.00. 

ft 
GENERAL RADIO COMPANY 

30 State Street - Cambridge A, MassachuseHs 
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