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FOREWORD 

COllUllCl'ci •• 1 tl cceplnhili ty hils l>ecn the pri",,,,. .,· thought in the design 
of General Badio instruments. Thi~ shonll\ "ol he t"kl'lI to menn th"t 
thc~- nrc not precision illstnllllcnis (tnd, accordingly, lack Accuracy, but 
ndhcr Ihllt UIIUSlW! ruggftincss hil s \.Jcen illcorpor,11cd in their design, 
Thc~' hll\"c ~II dcsign('(\ to sl/oml ordinl\ry COllllllcrcial lllbora tory lise, 
without lou of IIccuracy. 

A gcncml classitkulion of "II in ~tl'lImcnts :. g [n llol'"lol".'" u'orkiug 
slillU.lnl·ds wouM, of course, be impn .. ::t iclll. T he n~rJ nnture or some 
instruments n~ l'cfc rclwc stuUd(lnl.'i mnkC$ it necessary tel gh'c spec;!,1 
atkntioll to their \,J'edsion. EI"I:1I in these ii\stnnllcnt~, the cOJistruct.ioll 
is such that Ih"y "H'.'" be rd<:"rcd to rcgu11ll'ly, without the <inn!;e!' of in
ju ry to thd!' HecI II·lIc." of culit,U"ntion . 

.. \ felllu l"(' of I';II"I;el1l" r iuiuest in our line of l"ho,.,.loI"Y e"luiplll<:mt 
;s the sp(:ci"ll'ad~ tllHt are ",'uil"blc rno ' 'Iuick ]"bol""lol".'" set-ups. T hese 
p!ld~ cOlIsisL of qu ick "hangc'-ol'c!' slI"itch(:s. ~l'c<:i,,1 plllg "lid jllck cOl n
bin"tiuns . . ~Il<l Oottlc-ncc·k hinrling PO$t~. I n" Inhu,.,.lol'.'· l"lllipped 
with n few of ti,ese aet'es"ories il is possible to get "long ".i lh " smllller 
nn",bcl" of insil'unlenls tiu. n would he I"«)uircd if per"", " cnl scI-ups lI"ere 
used. T his c1"$$ of e'luip,ueut will 1><: fouml pal"ticuluriy useful where 
cOUlpnl'i~oIlS lire heing nlllrtc hetwc"t!n ditTel"rnl kinds of instruments. 

I " looking thruugh thi~ catillog it is el'i,kn l at oncc tll10t the 
iustr"mcnts iist<'{l al'C Illr~",ly sp{'('ialiroc'(l Ol1C~ fo r measuremcnts ;, t audio 
011)(1 nldio fr<'<ll1{'nt·i"s. T he fact, ],oll"c""r. shouhl 1101 I><: lost sight of 
til"l mnll.'" of 'h{'~c insln' Illcnl8 a rc IIlso IMrticulu"].,· adapted for usc 
at conlnlercial rr~(t\Lencies and ill di red cunenl ,,·or\.:. 

..\si,\c from the it~nls listed in this cI(lalog, we lMnufnclure " 
IUl"ge mlllllJ.cr of sp~cial ill$lrnmen t s Hud pieces of appnratus. T hesc a,e 
built eithH to thc eu,domu' s specifica tions or to meet Hs pa rt icular 
re<tuircmcnts, Yonl" probklu$ in this fi('ld ~"'e solicited. 



 , 
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A ONE PRICE POLlcr 

T he items listed in this cIltlllog nrc of such n uaturc that they an~ 

Ucst distributed 011 Il di'"eel from 11HLlIllfnclUr(! r to consumer basis. There

fore, with the exception of" co-op·crat;"c plan ,dill the Central Scicntillc 
COlu pnny, of Chicago, Illinois, Ollr il1s l rulllcnts nrc not sold tI"'ough 

dClilers 0,' brokers . 

.'I rlO"Y of thl! instruillents "cquirc 51)(,C;,,1 cngincning COlTcspondcllce 

to dctcnninc thei,' udnptllbi]ily to lhe purticular conditions of the pros

lX'ct i,'c USCI'. As these problems nrc strictly of nil cngin«:,·jng nature, 

we Il)nintu;" Ill. cngi ncning staff to gil'c particular attention to such 
problems. Your COlTcspondcnr,c is solicitl'(l. 

As OUl" illstl"\1tucnts nIX! not sold through denIers, prices h,IVC IJcen 

mOlde Oil II basis that doc~ not permit nny discount. All prices a l'e, 
thel'dore, st rictly nct. QU(lIllity discounts '"s g i,'e ll in the nex t pa ra

g raph are the onl.'· discounb allowed. 

\Vhen tell to nineteen or " n)" itelll nre orderoo a t the su me time ror 

It si"gle shipment, there is " 5% discount. In quantities or twenty to 
ninet.,· -nine, the discount is 10% . I n (!,l1mt ilies of one hundred or ovcr, 
spe<.: inl pl'iC<:!s will be qnoted on request. 

Unless other"'ise stated, quotations remain opcn for thirty days. 

Deli"cl'Y promises nl"t: madc subjed to the oSlInl dns.~ification or causcs 
bcyond OUI" conlt·ol. Catnlog prices la\\"e I~n revised to De<:cmbcr 1, HJ28, 

hut UJ"e subject to change without notice. 
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CONDENSEUS 
The l'efluirclllcnis of comlll\lniCllti0"~ Jnl.JOrrllorics 1111"c called for fI 

wide \'Il.l·i ~t.v of capadty units. T hese include precision '11lils for c!l.pacity 
and frequency st""danb, und units for tuning of oscillator and filter 
circuits. The J'ltler rc,{uil'cll1cnts "lone necessitate;' va,"iet," of cOlHk,,~cI'S 
not only I~cnllsc of the \I,ide fr(~lul·nt.\· ralll, .... ·s in b, .... ·lIera1 USc. but ,,1.<0 
hccIlusc of the n,ridy ,,[ "pCI"fding ""mli l ions. 

The ]"rger ""Il(lci t i~s rC<l"ircr! for 10\\- frequency circuits arC ncccs
snrily of ]l1l]lCr Or mica didectric since nil" cQlld(mscrs of SllCh c!'pacit." 
would in"oln: g"c,,] hulk. 

TYPE 219 DECADE CO~DEi\"S EH S 

E very college Imd rcsctll"ch 1"borll\0I'," has II(X'(/ of Il "H .. illhlc COll

(k,\sc ,. of [,wgc cllpaci tiltlCC 11m] !'MS()l1llhlc nCCl!I'IlCy fM tempOl'lIl'Y S<!t
ups whcrc it i~ ine~pooient to usc the precision types. For mllximum 
utility a"d nlpidity of IIdjnstn,,,ut thi$ unit should 1",,'1' the same flexi
bility liS the familiHr di,ti-dl'C(lde type of l·csistlln,,~. box. 

I " the Type 21 !) Decnde Condenser this highly desinluie fcature i5 
obtained by means of a cam switch which makes It ilefinitc contact with 
the sllccessiyc IlIlit.s, dcte"lllincd hy a ball and socket locking combina tion. 



GENERAL llAD IO COMPAN )' 

T his p~rlllih tht construction of Il unit possessing th~ snme chnrnelcristics 
IlS the ~t"ndnl'd diu!-deend~ type of resish']le~ box. T he cl,pacitllilce 
in microfaruds is read dirceUy opposite the end of the ..... itch pointer. 
The complete unit is mounted in a ,,"nlnut calJe with bakelite panel. 

T he condcnscrs used in thc 0.00) .tep~ are the mica type. Holled, 
pu r"flin- impl"Cb"'nh~d puper condenllC'" nt"(! used in the higher cnpncitance 
steps. While this type of condenser is inferior 10 Ih(1.t using mica dielec
tric, " well built paper condenser is 80 8!. tisfactory for (1. wide "uriely 
of Inhorntory uscs tlmt thc cxpense of the miclI type iu the larger eapa
ci t1H1("cS is seldom jllslifioo. T hese units nrc 8uppli(l(1 ndjusted to within 
/) ~~ in the 0.001 :\11"., and within 2 '70 in t.he 0.01 i'lli<'. ""d 0.1 " IF. 51<'1'$, 
which is n fni r indicl.tion of thei r cOllsbulcy under ,-nriou. conditions 
of t<''''pernture und frccluency. 

T he rolled paper condensc,'S used in the T ype 21!J units represent the 
locs! of thei r typ<.'. The pnper and foil urI' fed from the rolb through 
an impregnfll;ng bath of molten pa rumn. The thorough impr<.'gnation 
tlnL~ obtain~d not. ouly increuse8 the dielectric strength, bul Il lso makes 
lhe " nit more eOI1$;stent in its behavior, due to its grenter homogeneity. 
Sufficient Merlll p i. 111\0"'00 on the foil so that the 8ucceuive la}"e1"5 of 
each plnte nllly lie !.lent O\'er for cont .. c! with Mch ot her. Connection 
is mnde to the aide of the plnte. thnt is, to ulllnyers in the roll. Because 
of its IO"'er rcsidance, this method of l.uembly is much superior for 
Inhorntory Ilud filter "'ork to tha ! which makes usc of Il connection ut 
the ends of the plates only. T he si/le eonmx:tion nlso uvoids the increuse 
or phnse Illlg!e with fr(l(IUency which occlirs wilh the end connection. T he 
phase angle of these coruknsers lIt 1000 cycles is approximnlely 1 %. 

The completed condenser uuits nt"(! $Cnled in metal elll" when finllily 
mounloo. A rigid 1lI0isluTC-l)roof ",semhly is Ihu8 USSU I"CCI. 

The "ollnf{C ruling of nil unil8 is aoo "01t5 (D.C.). 

USES. The T ype 2Hl Dccude Comlenst'r is exl remd)· ust'ful in 
""cuum-tuhe oscillaton of ,,,riublc frC(lu<'lIcy. I t p rO"idC8 the lurbo"(: eupn
cilance required for lo\\" frequency, amI provides convenient .. uriation 
o,'cr u c(1.pneitullce runge of ]000 to 1. It is also useful in tempornr." 
filt er st't-ups und In luning eircnib to low frctluencle8. 

T ype 210-F Decade Condenscr . . .... .. ............ . ... Price $40.00 

Ten 0. 1 ;\1 F. sleps. 
Ten 0.01 J\ l l~. steps. 

Dimellsiul1$ Olh" x 5" x 5%,". Weight 5% Ibs. 

Code Word: COVElL 
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T HIe 219·6 Conden5Cr."., ..... ... . ... . , . .. ""." . P rice $00.00 

Ten 0.001 
T en 0.01 
Ten 0.1 

~lF. stcp', 
)1 F. step$. 
)IF. steps, 

Uilu/;nsioTl$ 12%," x 5" x 6". Weight 7 !I.I$, 

Codc Word: IIH ]EI{. 

-- 00 --

A lit COl"iDI<: l"iSEKS 

r,,,·i,,bl(' .. ir condcllkfl IIrc ~nerul!y UIlI.>d as f('t;OIl{\1U.l' ~t,md!l rdi 

for "II !1I1J<wlltory pUrJWsel for ""I'""illl"ce. III' to ~i:" e l'ld thOU;iHlldth~ 
lIl ic rofrHud. Condensers for this ]lUrpose nnllt first of Ill! be of such 
ruggc'd meclUl ll iclii ,,01l5l1'odiol} us to wi thstund the h"ndling of ordi
nllry laLon.tory usc, without suJT('r ing "hllnl.~~ in euiibr"tioll . It is ,dso 
importa nt tha t the phu5c ungle be as low liS i. consistent with physic,,] 
strengt h IIl1d thut the field through til(' di('l('Cl!·i" rem"ill substantially 
con$t"nl ""ith chflngel ill cupucity. 

Realizing lhnt there i. an ('COnomi" us ,,·('11 '" II. physi(,1I1 problem 
in,·oh·OO, Ihe Gcneral Iladio Campau)' has di"idcd ilt labon,tory 'Iir 
cOlld ... nsers inlo Ihr('(' c1astes, d"',igned to me<:t dilfeti'lil requiremcnts of 
pr<.-<:ision ,uKl con_l"ncy. The T ypo! 22"2 P reci5ioll COI1(lcnser i. dliiignOO 
for usc U It lnborll to ry Itlllldn l'd "nd in precision .. ·a'·emcters. ' Vhcre 
IIIOorlltor," work of len eXllcting ('hllrllcl(' r t~ pl"nlled, the T ypc 246 or 
the T ypo! 239 \'nri~, ble Air COlldenscr will be found 'nt isfllctor),. All 
th r('(' tyP{~S arc nliko in gt'nerul e1cctrical design. 

Condensers U.fC(1 III Itlll1dRrd ... nd (or pl'('Cision 1nt'IIIUI'i'IUtnh must 
hll\'e 1I1any featU res not ululllly (ollnd in ordinar." Inborulory condcnsers. 
For "nrillbl(' 111l11(]IIr<l. it i, cssential that the plnte. be .ufficientlJ rigid 
11.11(1 "'cll IpllC('(1 110 thnt hnl1(mug the condcnser "'ill nol ('IlUIle II d\nnge 
in c"pacitllnct', It i, not "lone sufficient t h"l the po"· ... r f"ctor be low, 
but it i, IIbo importanl thai the dielectric IOltel be lubltnnlilllly con
stan t throughout thc cnt ire l'IIuge of thc condcnser. 

[7 ] 
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The Genera! l{,odin Typ~ ';!';!Z Precisivn Con(lcnscl' is intemicd for 
u~e wht'l"e l'r~,<: i si()n is ~s,;.;,,,ti,,l. rathe,' tllIOIl fo>' usc nS nIL o,.,lin,,,·.I" 
h.lJon.to>'." ~~pe " i luental <:ontiellsel". In its d~sign, the mcchanicllIIlS well 
u the declo'i"nl fc"tllrcs h",'c ''CL'Ci''cd sp~cinl ,,((cnlion. 

The plal .... s "re of hen".\' "lllrninulll, \\'idd.l' scpn,'akd b.,' ""clInoidy 
h lrn('(1 sI'IHTr.' . H"d !il'luly daHl!,ed lx:t\\'ccn sllhstallti,,1 .. ast n.d"l .... "d 
plates . ..\ si('(.'l sha ft. "",.,.yin!;, the "otnting plates, tUJ'ns in cv"c-shl' ped 
10"0"''<: Lcarings. T he ",1.i\lsl"'~111 is l od:~'(1 aft",· the courkl1 .• cr has ~Il 
~"hjecled 10 a rotatio" t(·;;llfl inSIII'" Ihe 1'l'vl'~r li ttillg of Ihe b.,,, ring;;. 

The rvt",·.,· pl.drs :Ire tul'tled by " wo,·'" "",I b ..... "'·, thus permitting 
fine control. ' I' hc worm i., heM by .~p,·in::r kllSIOII I" 1'0;;;1;011 ag"ill~1 

the &",aJ' 10 prc"cut Lnckl,.sh_ 'l'his;s the s",ue mdluxiUSl'li in accurate 
d;"irling cngines. T he worm is IIIPI}(.'(i in 10 insu re I'~,. fect ti t, and the 
condc",cl' I h~n tesled fur bncklash in t.he JIlLoratory. 

EU::CTBIC.\L. T he .;1,,101' plale "Skmbly ;s insula ted froll! the 
rigid ~nd pJ~' lc~, cn .... ying the 1'0101' "s~mhly, hy iwl""t ile blocks. As 
the~ blol·k~ III''' small in "()hm,,,, mui plnc«1 in ]I weak, non-n.rying 
c!ectl'ost'ltic fidd. the cundc".~c,' has " "~,'I' low pO\\'Cl' fn<·tor. O.OIl7?,v 
!, t 1000 :'I I:'I[F. 
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\\'hen using this condcn~cr in mc,,~uring t he power fHdo,' of ub
sorbing condcn~,'s the f"d Ih"t Ihe f;('ld, where Ihe ;solanW.e ~lll'porh 
a re locatcJ, docs no t "Ilry wilh com\cnsCl" 8ettiug is of importance, be
C,HMC it pCl"lllils Ihe Ilssumption that Ih(' prcci~ioll condenser is the equ iv
"lent Qf two <:()ll<.icll sers in pHl"allc1, one being a Il<'r fec t cond(,1lS(' r of 
'·1I ,.i"bl(' capaci ty, the other " sHlull r,x(>(1 (;on(knsCl" with which is associated 
"lIlhe dieled ric losses. 

T he t(,lll]l<' rnturc coefficient of th is conden;;c, ' is p rnclicull.\· nil, 
and there is 110 dwnge ill capacily wilh f r(~quenc.'". The ('(1"iYalent sel· ic$ 
"esistllll<'e at 1000 "ydrs nnd 1000 31!\ IF. is llpproxinmtc1y 11 ohms. 
Thc bre"k<lowll pntcl lt ial is aboll t SOO m lts (pca k). T he minimum 
""I""';!.\' is:}O !\D I F. 

SCALES _-\1":]) C.-\I.IBH .-\ TI O~. l\l tachcJ to the lll,,,U sha ft 
IS 11 scale, dil' ided into 25 e(jw,1 pa rh, \\'hite on the 1I"0l"Ll] shldt is a 
second scale, the circ\\mference of which is dilid~,<1 into 100 equal pads, 
Since one complete turn of the WOI"Ill sha ft mo"es the "",ill sc,,1e thr"ugh 
"lie diYision, the !,usit ion "r the rota!'Y plate$ 111a), 11<' read directly to 
1 part in 2500- e(IUi,'alent 10 about O.(j 3[i\Il". Since these sub-scale 
di,.i sio,,~ a,'C 1/ 1(j of all inch upar t, it is ea sy to estill'llte to "ne-fifth of a 
di"ision. Elich condense" is supplit-.:l wi t h a <:h",·t g iying, with an ac
curacy of 1 i\li\l F., t he condell~er calibratioll Ilt 26 points. 

i\ IOUKTING. The condcnser is mounted on a 11.. inch tduminum 
pl,dc fillished in pe ... "allellt ]'lHc\.: cn ,cklc lucqllcr. 'l'hi ~ 1'1"te forills the 
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lop of thl' Cllse, which is of 1'01ilh('(1 "'nln,,t lind lill('(1 ', .. ith II copper shiel,1. 
I II order Ihat the condenser Ill".\" he kept free from dust the two Knlcs 
""e rend throlljth jtl,,~~ \\illlluw$ "...1 into the "ll1!11i"lIl1l lop. ,\ ""lIIld('(1 
l",k('iile rutating hamill' <':.:te",ls int" the W:.: IIlId englll.(-C~ th~ \\,>I"n' ~"I\rt. 

The clHryillg h'l1\dle lU1t1 othN" mellli pU1"I1. "I"e nickti pl,,\«\. 
A suhsl"nti,,1 whitl'wuvtl cII",·.\·ing CUSI', prm'ided with lock nnd 

Cllrl'ying h,,"dle, is flll"lIi~h~,<;1 \\·ith I'IU,h i"st'·IImenl. 

'1'.\'114' "2"2"2 Prt{'i~i,," Cv"d<,,,,,,-,,' UjO() ;\[:\ IF .................. $!JO.O() 

Dimensiuns 811," x 8~1" X 9". Weight l;i Ib8. 

Code \\'orll: CO P.·\I •. 

T he Type "2Hi \'''I"i"hlc .\il" Cv"de"~r i~ simil'il" in cunstrllction to 
the T ype 2"2"2 P rceision Cundell~{'r. It i. better "dupIl'd 10 usc u. " $I'C

ondnry 5111l1dnr<l tlmn the T.\·,,,, "2;)9 Yurinblc Ai,' ( 'Ollllclloscr IIl1d. in fnct , 
is IItisfnctor~' for ninny "_ .. Il(!rc the greater pr~'Cision of seHing of 
the ·I .... pe '12"2 l' rceisiun CondenfCr i$ not n"',lIired. 

Thl' re is no d"' lIge in cnpn(·it~· with fl"<'ttllcncy. T he leml)("'lIlol"e 
eocflil"if'nt ill prllclicIIUy zero. T he dielectric is isola utile, ". llOse dielect ric 
p rop<'rtie8 fire supc·riur to porCX'IIIin lIu,1 which i~, in l,dtlilioll, non-n !.J
lorbenl. The did~clric is of ~1lI1l1l "olumc l\Iul placed ;11 n we"k "",I 
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pTacticnlly constant field. AI thc fi cld through the ct ideet..ic does not 
"aTJ ",ith the p'olit ioll of t he platcs, the condcllser mit)' be uuumoo 
to be equil'Illent to t"'o parulld condcnstu, ont Il lixoo condenser of 
6mull cntlncit)'. ",ith nil the l)Ower lou, thc other II perfect "'triable 
comlcn$er. Thi, fuct is "ery importnnt when the condellsc,' i5 used in 
menslIriug dielectric loues in conncction ",ilh the T ype 216 Cnpucity 
II ridge . 

.'\. retluction gcnring i. jll·o,·idoo fo r cnae in Itlnking nccu ratc cal,n· 
cit~· ndjn. tmcnb. As t he rolor of t he Ci,)ndellttr i. g rounded to the 
frame, ,,·hich t lTccti"('ly .hiclds thc dator, t here i. no difficulty due to 
,tray cupncit ie •. 

USES. T he T y pe lH6 r nriallk .'\ ir Condenser nlCCl. the ""ide demnnd 
in radio lind gt'nernl illbol'ltlory work for II I'llrillhic cOIKlen&cr of Ci,)nsider· 
"lIle run{,'C, 10'" 1)O ... ·cr fador and constant CflJIIICity. I t is ulICful liS It lub· 
o,."tory ~I"nd" rd of c" I,,,ei ly in IJl'id~ IllCl\lu~mcnh of condCllicr T",i.t· 
nlH:e in t Ulietl circui ts a nd in n ,dio.f ,·cqucncy rCfislllncc measuremcnts. 

LOSS I·:S. Thc power fa ctor of thc Type :"NU Vnl'illblc Ai,. COndell$CI' 
at 1;')00 -'1;\[1". i8 uoout 0.005 %. The ''(.'8i~ tol'' cc lI t 1000 cyclcs is "huut 
12 ohms, ,ull! a t ;JOO ki lve yclcs this TCsistull{'e i~ 1\ pproxilllll td y 0.018 ohms. 

CO:-i'STHUCTtO).'. Thc illustrAtion thowl thc gel1el'n[ construe· 
t ior.. Thc pln tel lire hCf"'Y nluminulll, tlccu rll ttly spuced. The mnin 
shaft is fitted between cone bearings, $U (hnt ther(l i. pructiCfllly no 
cnd.pln,\'. T hese bcl.ringl nrc ground in before thci r final adjustmcnt. 
I n the retluction gen ring, mcntioned lloo"e, " alllnll lihl'\': pinion ii 
p ressed nguin.t the [urge gear by Il pho3phor b"ollzc ' pring so thnt 
there is no llRcklu.h. IIcll"y CUlt bronzc end pllite. sePlirlIl«l by Inrge 
hrass splicing pillars m"ke n "cry rigid n~ttmhl)'. T hc c:"binel i. 
coppel' lint'll. 

C.i\ I.lBHAT ION. The minimum and IIIl\xil1lum cnpllcity of each 
condCI'SCI' i~ m"rk!!!.1 on the ootlom of thc CIl$C. The III'Cl'lIgC cl\pacitiCi 
fOl' I'lich of Ihl' th rcc . ill" of Ihis type of comlcnttr follow; 

T ypc .Ilin. Cap. .Ilaz . Cap. " oltagt: ( Pea.l-) 
2·l ij.I. 5G M-'IF. 1500 i\lMf-'. 800 
2-l6·;\1 iO MMF. 3000 MMF. 800 
2-l6· P i2 )I.'I II·'. 5000 Mi\IF. 550 

]f duio·!!!.I, " edlllloid protecll'd cnlihrlli ion CIII'\'C, aCCUT1lle t.o ,,·ilhin 
O.;;,#-, i. lupplietlal lin I'xlr" dj/'r~ of $-l .00. 

f' JKIS H. '1'hl' eonticn$(:1' is mount«l ill nn "Urllcti\'c ... " llIut cllse 
with engra,·etl h" rd rullber pune!. A four·inch sil\'cred dinl, divided into 
onc hlillClrcd di"isions, i8 8ccllrc1.,· fa stcned to thc nUJin sh"ft .. 
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Type 2+0-1. Cond~lIsn . 1500 .\L\Ji" . e"p,,~ily ..... . 

1);III""Siol. iy/' x il/::" x SYI ". "'eight 11 % lbs. 

{"Of Ie \YOI"il: Ci::O..\\l. 

. ..... $38.00 

T Yl}(' 2·Ui-;\! Cond~n~H . JOOO .\L\J F. (·"Il,",,;ly ........ .... .... S·H.OO 

\\"ci"hl .- 14%, Ills. 

\\"01'(\: CH.·\O~. 

T ype 2+/H' COII(kll;;("I·. 5000 .\1:\11·'. ""pHcil.'" .. . ......... $:H.OO 

1))1II<'IIS;01l5 7\1/' x i V:!" x 11\1/'. \\" cighI 1 5~~ IVs. 

Code \Yon!: CH .-\HY . 

.\\ olllll(."ti Culivnll;on Cun·e. fnr nny of abo"~ cOlHkn~ers ........ $·1,.00 

Tl' I' ~: 2~9 COM1F.i\"SEHS 

The T YI)(' ZJ9 Camll'lIscl' h"g cml pl"le~ illill c(>I1dellser plntcs of 
nlUlllillUIII. T he I"otor pl" tes nrc so slll.ped ns tu gi"e It nenrly COlls ta"t 
I"eln t ion loctWe<:'1I wa" clength n"d "ugular ""I")"lioli . The I"otor locUI';l1g~ 
al"C in dil·"cl cou lad wi th t he '-'lid pla tes. T he sl" to l" is supported from 
slrip$ or hurd l"ubJ}(!r, ~o pl",,/ld that the field through them is wellk, nnd 
11I·nc(i(·,,)I.,· lIo ll -"" l"yiug for rliffen.'lI t (·'ljmeit.'" s(,lti llg~. The 1'0\0 1" turns 
ill l<)C k« 1 cone ~H l"iligS nml is countcl"weigh te<1. .\ slow lIIo lioll genr 
is supplied when <ics ired. 



GE,vEIUL nADIO COMPANY 

T he T ."IlC 239 Cond('nscr is supplied either unIlH'llnt<.-d or in <I wuh1llt 
case with bukelite pllnd . 

The .. :quinllcnt S(.",· ies l'e~ i8tlln"e of the Type 2aO COlldensel" is 12 
ohms ,,1 1000 eycl .. ·s ut the 1000 .\D I F. ~ctling. The millilllullI cap, .... ity 
of the 1000 .\DIl-'. condcnS(."rs i~ 10 :\1.\11'". and Ih" t of the 2000 i\li\ IF. 
co"densers is 25 .\Ii\IF. The maximum "ollnge Ih" t 8hould be IIppli('(t 
to these <':O llden5el"~ i~ 500 D.C. 

1jS I~ S. The T ype 239 Condenser mn)" be II~I III tuued ci rcui ts, 
111 \\'n "emc!en and in ur idge "·ork. 

T ype :!:39-F 1000 :\1.\[1-". )[ouI1IOO. Without gellr ..... .. ... $15.00 
Dimcnsions 6" x 6" x 7". 'Vcight ,1,14 Ibs. 

Code Word: H.·\BEI.. 

T~'pe 2;19-1': 1000 :\D IF . .\I ount('(\. With 1-,'<'111". ••••.. ..... • $18.00 
Di"l~nsions 6" x 6" x 7". " 'eight oj,:u, Ills. 

Code " ',lI"(l: BA~DY. 

T ype 2:W-1I 100-0 '\1.'11"'. \;lIIlluuntcd. Withuut I:(e,'r ........ $1.00 
D imensions '~ V/' x 4+~~" x 6". \\' eight 1% Ius. 

Cude \\"0"(/ : BA HO\". 

T.\·Il<.' 239-G 1000 :\1.\ 11-". 1.: '"IIOI1l11('(\. With 1-,'<'11 ' · .. . . • . • . • . $ 10.00 
Vim('nsions 4\1:( x 4% " x G". Weight 21 b8. 

Code \\" ord: BASAL. 

T ype 239-1\ 2000.\ 1.'1[ [-' . .\I O"utl"<.\. Without gel"· ...... .. .. $18.50 
n i",en~io" s 6" x 6" x 9". 'Veight 5~ Ihs. 

Code \Yorr! : liAS I\". 

T y [l<.' 2:3!)-,J 2000 '\ DH'. ;\ IOllllt<:<.1. W ith gear.. . . . ....... $:21.50 
iJin,cnsi,ms (j" x G" x !)". \Vcight 5Y:! lh~. 

Code \Vonl: H.\TT'-. 

Type 2:.I!)- .\J :2()()0 :\ l.\/F. UlHuount('(1. W ithout ~'<'I\ r •• ••• • • • $\0.50 
D imensions .~ y:!" X +:)4" X 8". "·eight:!% Ibs. 

Code Word: llAYAN. 

T.'·ll<.' Z;IO-L 2000 :\ DIF. L"nUlollllt('(1. Wi l h gen,·. . ...... $13.50 
I) imensions .J. Y/' x 4%" x 8". Weight 1 % Ibs. 

Code W or(\ , HE l'T I'. 

A teu poin t ctllibmtioH is 811l'pli('(1 wilh allY of the lLloun!.cd types 
with gell rs (It $1.50 midi t ioll ll l, 0,· !( ",ollllt ed elllihrat;on elll"\'(', ncc\Irutc 
to within I 'f.. , i~ g" PI'[ie<1 lIt $3.';;0 "bo,'c the ,»" iee li ~t('(1. 
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Condenscrs arc " Iso rL'<'jui"cd for the tuning of tcmpornry 01" p<'rIlHI
ncnt [abo"llto!'y circuits, nnd for cxperimcnllr.l rced"cr 0 1' trnnsmiUcr 
construction. These eomlensers nrc of the small enpnci tic$, 500 ;\ [ ;\[ 1". 

nlltl less. The." arc H"nilab1c itt sc"c],,,[ p[atc slmpes nnd a qHid)" 

of ellJJ<ocities for '·I. rions requiremcnts. 
lJot.h IlIcilIl elld plate nnd hnrd rubber end plnte types lire ,,,'nLl,, ble. 

T he rotor ""d stator units of both typei nrc idcnti",.t. In lhe llleb. 1 cnd 
pla te types the rotOl's lIre grounded to the end pla tes. T he plal.cs of the 
"0101' lind of the st.dor sections lire each soldnoo together in a jig 
which accnrald ... Spac<:s the plnlcs. 

T he Nlui"nlent ser ies resistance of both types is llbout the Mille, 
nl'Jlro~i"'lllci,· 0.3 ollnls at 500 i\ [" IF. a l1f[ ni 1000 KC. T hc ,uinimuUl 
cnl'll"ity of "II i"-I){OS 1":lng<'s f"om "l'l"·OXillllllci.'" 15 )' [)'[I-'. 01\ the SlItnll 
"apileitics to 2:; i\ D[ F. on the lnrgcI" s i ~es . 

TYP E 24i CONOEi\"SElt S 

1'1><:8e arc the "Ol1dell~<.;rs which ~l,,"d out 1',.,:-C1I1;1I(>11t1 ... a~ the lead
et·s of r:u[io-frO::'lucney cOl1do::n~crs "ntl still scll al popul",' priccs. T he 
pllnc1 llIoll"l.in:; models IHl"C st,."igh l-liIlC wnydength pliltes. T he et. se 
moullied ll10dds ha"c strllight-line c<tpucity pla\('s Iturl di"l~ with capucity 
calil"'atiOllS. T hey make cxedlcnl standa1'(ls fO!' the cxperimcn ler. 
T ype Cal",dty D~"",ril'tjon Di"'~n$i(KI' Wdp:ht Code WONI Pr'~ 
:l~: - f" SOO .IDI t '. Pallo,] )[II\g. with clWt. I" ~ V' X ~ ~~ " t lb. COCO,\ """ ~~j- II .'100 )nl ,,'. P anel )lntg. wHh I!~ar ·V' ~ V' :< .I'It" I y" lh. CO)IIC :.J .'~ 
:!l7- 1O: 500 )[ .\1 V. Cnse )It<l. wilil,,"1 ,,~,'r u".''' . ,11'." 

, II,. COU!'E '.00 
~I'·G 500 )1)11'. c',se .\ltd , wHh r;<'Jl T S" ~~"~ I ~'" ~ \" lb. COLIC US 
21, _:>." ;l5Q .\DI t". l'.,,,d )1 "Ig. ,,·,tlt clwt. ' I"" "" ~%" , '". ,\ 1\ ,\$10 2 .• $ 
211 -1' "~W.\I)[I'. Pan", )[lltg. wilh g,'A< 'I"~ "" "%" ~;, lb. :ll\lIt:y :.1.50 
:l l j - K ~;o .11.\1 1". " nne! .11 "I ll'. with (I wI. ,"' . I" ~ v' % lh. C,\IIGO :l.50 
2-"_~J ~;.o )J .'J 1-". Panel .~llIlg. with !;"a' 4" . 4" ~ .II' % 1[' . CIGAR 3.Z~ 
2~' -J 250 ~!'\I F. Cas~ )[ 1<1 . wilh"u , b~'~r $". 5" ~ 4o '!t" 1% lb. C .. \l'ON 4.50 
ZI7_1. ~)I )l I'. Ca5e )1Id , " 'HIt gC~T '~"~~" . I '" '' , '" C,\ 110)1 $.25 
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T ype 33-1, Condenser Type 37'1 Cond.:nser 

Wlwre the shielding effed of Inetlll end p],. tes is desiruble the Type 
3!l .J. Condensers ure p"rticul""l,," rccOllllllellded for uS\! in rcreh' ing seh. 
'nley are of low loss cOlistrudion Mid ,'cry rugged, 

T he Type a:l.J.-T nnd V Condmsers li re similar in appellrance t o all 
other Type 3:}4 Condensers except t lul t the)' ha"e (lollble spacing for usc in 
shor t-"'''''e tn,n~miUer $ on ,'oltl'f,'('ij up to :WOO. T he." HI'e supplied with 
c<tuntc" "'cights ont ", 

T}]le 
:,J;j.!-- I' 
aa)..- Il ;13,-" 
3.31_1' 
;"1.11· " 
;~l !--:I[ 

aaJ.-T 
3:~I· \ . 

Cal'"!!it)' 
500 ~I .11 ~._ 
VOO )DIF. 
350M~1!'. 
;).'1(1.'1)11'. 
:'.>0 )Dlt·_ 
:'JO )BH'. 
100 \1)11'. 
$0 )011' , 

Description 
Panel )rntg. with cllvt 
I'ancl ~ I "II". with gear 
I'a,,'" )In l l", " ' it h dwl. 
]',onci )Inlg. willl !>","e 
Panel )I ntg_ with c\wt. 
('and )ln tg. with gear 
Pand _'I ntg. witillmt geu 
l'"nd )lnt15. with""t ge, r 

J)i",,"nsiuns Weight 
:I~"'~,"" IV," 1 v. 1~. 
~%" x~o/.,. " ." I" t 'l, lb. 
3o/.,. "x:I~~"xV' 1';' lb. 
:1 :y. "x:l'Y. "x:J ~', " II/, lb. 
;1~' '' x3% '' ''3V,'' I V. lb. 
~%"~ 3o/.o"~3\t,. " I V. )h. 
3o/~" ,.1o/./'x 'I" 1'/0 1 .... 
:1 :y. " " :lo/,. " " ~ Y," 1';. lh. 

TYPE 374 CONIlENSEH S 

Co<1e 
Wor<1 l'rk~ 

lIlW [:\ $125 
llELA Y '1,00 
U E~E1' ~_oo 
BEVEl. 3.75 
BELOK 2_7,~ 

I\gHYL 3.50 
UlI.L Y 2 .• 5 
B I PEl) Z(IQ 

T he." condc","e)' • . ~,." .imi l.~ ,· in gene,."l cO Il .Ln,d;Oll to the T ype 3:.H 
Condensers except that th(' plates are Clit so " s 10 gin! a sLra ight·line 
fl-cqueney ntl'intion , .~ f('(dure of lhi~ type of stl'll ight-line frequency 
condenser is that it rC\ju ires no more panel space tha" the st raigh t-line 
w<\\'c\cngt h type of conJl'n~er ,,"(1 may be $ubstitul(J(\ for ei the r the T ype 
2 .. 7 Or :l:J4 Condens(' rs since the Illountillgs "re exactly the salUe. 

T.'pe 
374_11 
;),4- K 

~'4-- ~ 
314_1' 

C"l'ndt." [kscription 
12,~ ~[~[F. S"'f'lc WIthout gear 
~50 ~Dr F. Single ,,·,thout geM 
350 M)[ ~' . Bal ~n".,.1 ~ llho,,! j[ell e 
500 ~Dll' . lIi\b,,~.<I ",ith,,,,t ge" r 

J);IIl en&ions 
a,!," " 3%" " 3'/, " 
3,:." ~ 3~'" " ,I '!. " 
3",,,~ 30/. " .•. ~" 
:1 '>'. " , 30/,. " " 6" 

r 15 1 

\\'cigh t 
I Ih. 
I \{, lb. 
~ 110 •. 
~ ,~ [I", 

Code Word 
1I0"GS 
lIoso~r 

HO~ lm 
1\11.\ \ '0 

j' ricc 
S'2.'i5 
3 .$0 
·1.25 
'.00 



 

GE:\'f;UAL RADIO COMPANl' 

TYPE 557 AMATEUJ{·i3ANO CONDENSEU 

I" designing shod-wal'C re<:eil"ct'l;, it is dC$iraulc to ('OYCt' only " 
comparatiH~ly lIalTOW l'Itllge of ft'('{tlletH:Y on one coil, thus gil"i"g propel" 
sepanltion l>ctIH:<-n ~t."ti()ns, T he condcn~er used in the ' I\pc ?i?i8 Ama
teur-Baml Jo'rC(IUl-ney :'okt.:r i~ pHrticul llriy adaptCfI fo,' this sel'l'icc" 

Th is cond ... nser co,,~ist.~ or six stat uI' platt'S, t\l'U rotor pl " tc~ of t.lte 
stn,ight-line wan·length type, ami two Hddition,,1 rotur plates, which arC 
complete circular discs. T ltcs(' Intter pl"t('s I"rl'olrc \I'ilh the shaft, but p ro
duce no dtilng1! itt capacitance, hence tlwy act 'IS H li:« ... ) cOlldell Ser sltttnt
ing n "urial,le condcnser. T hc minintum cap',citune ... is nppro"im!llciy .~:J 

?l I!'I IF" and Ihe maxintttlll, 70 :\1;\1 F. T his comkllscr is supplic() for pllnel 
mount.ing only, without ,i,'CUL 

'1' ."1'1' r:.57 Amat eur-Band Condenser ....... "" ........ " ....... $3.2:; 

Type 
;16R-,\ 
3foS-B 

Dimensions ;I'}I;;" x :1% " x 3:v..". \Vcigltt l ~ O~. 

C"l,,,cily 
15.\1)1!'. 
.'10'1.\11". 

Co<!c Word: B EGO'l'. 

TYPE ;368 !'IICI{O-CONOENSEHS 

A stltrlll hnlancing 01' \"ernlCI' condcnsel' is re

quired in some of the most rcet'nl circuit!!. Fur sl1t'h 

usc Ihe Type :1(;8 Single 11011' .\iounting i\licro-Con

(1cllSel'~ al'c p,ll'ticularly rccOtllmended. 

De~criplion D;Illcn,;ons 
'1;"ro-Ct>n,lellM'r Z" x Z" x 1 ¥S" 
)Jicro.Comlcnscr 2" ~ 2" ~ 2" 

00 --

Weight 
Z 0"
ZYt oz. 

Code Wo,·d 
HULLY 
llUIOX 

Price 
5 .15 

'.00 

All soldered pl,tle cu"(k,,s(' r~ listeel in this calalug or llst'{l ill ally 
of the apparatus li~t('(l arc mHllufacttu'cxl urtdc,' r nit('(1 Statc~ Patent 
Xo. 1,,'H2,UU5. ..\ \1 cundensl'I's uthe,· than those IUl\'ing semi-ci rcul ar 
platc$ ilre tnanllfadurcd alsu nnder I ·nitc ... ) State~ Patenl :-"'0. 1,2;') fI ,.J.2:1. 
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RESISTANCE DEVICES 

STt\NU,\UD It ESISTANCt: UNITS 

Hesistnllce slundards which urc to be u.t'<.l for ult.('muting current 
llI,wsuremcnts must Ulnintllin their l'csist~. ncc III the .tlltl'(l \"Idul's in spite 
of changes of frC(lucncy und temperature, and o,'cr long periods of t ime. 
T he GCller,.l Hadio Compllny hus de\"e1oped a type of rClislnncc .... hich 
is ulrcmcly IlIlis(lIclory for this use. 

LOllg cs»cl"icnc<! hilS shown that the ",lIoy knOll'1\ ns mangnllin does 
not change in re.istunce with age. It is cS8cnti~11 that the form 011 
'II'hieh the rcsi.t'lIl('(' is wound does lIot elumgt! to ~I ' to introduce .treSIleS 
in the wire. Cllrc in soldering insureij f reedom from corrosion. After 
being wound, the l'csistllUC(' cards a rc aged for awul six months bd orc 
being Il.djust('(1 to their finn l values. T his ngcing pro~eSll is 10 ]>cnnit t.he 
met"l to rench 1\ .lu te of rest following the .lrets incident to "' inding 
with the wire ncee8Surily under tension. T he observance of these pre
cnutions insol'es n coil who~e resistance is unchungiug with time. 

The temperature coefficient of the mangnnin "'ire use<1 is so slm.l! 
that the ruisttlnct II1n.)' ~ considered conslunt "'illl ciUUlgt'5 in tem
)>crnture in ordinnry enb-inccring ,,·ork. As the coefficient is conslnnt 
Ol'el' II considerllble rllllbte it is n simple maller to calculate the correction 
for more precisc work. 

In order to mcd the third requirement., indcl>Cl1dence frOIll frequen cy 
changes, n speeiul form of winding IIIU!;t be relOl'led to in order to 
dimi!!u te j"ductnnce null eupnei tnllee effects. I n the Genernl ltarlio coils 
the AYl'loll-Perry method, illustrated in the dingrfllll, is employed. A 
thin bnkelite form i8 ulIC(l. A single wire is fint wound on with " spn~e 
lert bct,,'ccn huns equal to the di ,ulleter of the wi re, A second wi re, 
connected so :as to ~ in pnmllcl with the fint, is then 1I'00l.d on the 
fo rm ill the spaces ~lI\'ec" the turns of the first wil'(!. The (Iircclion of 
rotntion of the ~econd "'inding is opposite thnt of the first, so that the 
currents in the t\\'O portions of the winding flo,,· in opposi te directions. 
T his annngt!lI\ent ullO kC(!ps ndjaC(!nt wires lit neurly equnl potential, 
unlike the usulil type of bifilur l\'indillg which makes the ends or tile 
winding adjacent. T hus both inductance und cnpncitnnce effects I1rc 
kept Ilt a mil1imum. 

Hesistnnce ClIl'(ts of this dlUnlctH ure ""I111"l)le in the form of u 
number of resistnnee devices described in the following I)nges. These 
units :arc ul$O used in Generlll Hllciio bridges. 
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For coib in C):C(!U of 1000 ohml, resist/mee tnpc is uscd. This i, 
tnpe ;n which thc woof is the l"csi~lnllce "'ire, nnd thc wllrp cotlon thrcllds 
,,·hich hold th<l tnp<l 10g<llh<lr. This typc of "';nding is, of counc, non
induclil'c nnd "cry compact where II high cnr rcnt-cHnying cllp~t c i ty is 
lIot c~llCnti!l1. 

T ho: ('lIITcnt-cunying cupnt'ily of thc one-lenth ohm unih i~ onc 1I1ll-
1)C"c, th"l of Ihe one ohm 'Ulib 2.')0 milliltllll)C"C$. tlUlt of Ihc ten olllllll ll it. 
100 milliampere's, and lhllt of Ihe one hnud,"cd und one th ollsund ohm 
ll1lit. 50 milli:" npCl'cs, The coil$ "hol'c 1000 ohms will ca r ry "hout I WlI tt. 

T'I'PE 102 n ECAI)E ItESISTANCES 

For W'lIe rnl l l\bornlo,'~' lise thc most cO'l\'cnicnt re>li~tllnce IIrrn"ge
JIlenl is thnt of d<lcnde units. By such " 1I1ell,,)(1 it i, possible 10 gel 
nenl'l," nny "I<IIIC of resistllllCC de3i r()(1. Such units IIrc comimct and I'ug
ged, \Vith fhe usc of multiple· le" f contnct brushes with ('lOch leld milking 
independent contact. and 1\';lh the cutis of these brushes so cut thnt thc)' 
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nrc not tangent 10 t he pulh of travel, thereby pre"cnting the cutting 
of groo"cs in the cou tact studs, the dilll method of mounting dt,<:udc re
sistance uuits is f"st replacing thc plug method of connection. T his 
method dimi nnLes the incOJl\'cnicnce of the ~hifting of plugs, "nd " Iso 
Lheir high conLllct re~id!ll1cc. 

A ttentiun is called to the f'let thai ellch decnde di"l has elevcn 
contact studs, " 7.CrO ami kn stcps_ This fenture is cspcci.1l1y con"cniellt 
when working at the '-'PJ>C" Or lowcr cuds uf n dilli. 

T hcse (lttndc buxcs nrc made in thr(l(! {,,'Cucral types, two, th'-(l(! "",I 
four dials. These h'Cucral types, huwc"cr, Ill")" cO"er difTCl"ent runges. 

The accun":.\" on direct cu, ... enl of thc 0.1 ohm IUliLs, including 
5wit<;h COIII"et rc.~istunce, is 170, tlmt of the 1 Oill" units 0.25% , amllhat 
of the IHr:"'C1" uuits 0.1 '70 . T he wi,'c uscd hll$ n lwncticnlly nil Icmpernture 
coefficicnt vf rcsistAuce! nut! contuins no iron. 

When used "5 ,"oltllge drop de"ices thc units in the 1 ohm ami 10 
ohm dials nrc nccuralc to 0.25% nt 10 kilocycles nnd 270 ut 20 kilocycles. 
The 100 und the 1000 ohm unils nr~ necurute to 2% lit 10 kilocycles. 
These ,',ducs uppl)" I.H;t"'~n the t('l"mioals of thc box with nny 01" all the 
steps of thc dil.1 in circuit. 

The T ype 102 Decude Hesistnnce Boxes IU'C suitable for use in $criC!l
tuned circuits fo,' "esistnllce mensul'cmeols llt much higher frequencies. 
" 'hen so used , thc "CCUr/ICY of the 1 ohm units is to withi!) 170 up to 
1500 kilocycles utld to within 5% at 3000 kilocycles, thd of thc 10 ohm 
units to wit.hin 1 % up to HiOO kilocyclcs, to within 5% at 2000 kilo
cycles 'Ind to within lOre at 3000 kilvcycles_ I n order to llUnin this 
nccuracy, thc circuit must I.H; accurately tuned. 

All boxcs lire euclosed in ,,",.Inut cnbincts with bukclitc pancl. All 
cxposed metal purls n,·~ nickel plated_ 
'/"Jllli Ullil& 
102-D 10 ollc-tellih ohm coils 

10 one ohm coils 
102- E 10 one ulnn coils 

10 len ohm coils 

102-H 10 len ohm coil~ 

10 one hvndrcd ohm coils 
l02-F 10 one-tent.h ohm cuils 

] 0 one ohm coils 
10 Icn ohm coils 

) 02-G 10 one ohm coits 
10 ten ohm coils 
10 one hmuired ohm cuils 
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Code Word 
D ECOY 

O£CBY 

DIVA1\' 

DE LT A 

DIGIT 

Price 
$22.00 

$2-1,.00 

$25.00 

$-30.00 

$32.00 
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'l 'ype 

l 02-K 10 one-tenth ohm coils 
10 one ohm coils 
10 ten ohm coil. 
10 one hundred ohm coib 

l02·J ] 0 one ohm coils 
10 ten ohm coil. 
10 one lIulld"«1 ohm coils 
10 one thousund ohm coils 

l 02· L 10 ten ohm coil. 
10 one hundred ohm coils 
10 olle thou.nnd ohm coil. 
10 ten thousnnd ohm coil. 

,Yumber of f)i()/. Dimen,ionl 
Q i %" l< ;j" X ~" 
3 10" l< 5" x 5" 

Code II' ord 

DEf'EH 

DEBIT 

DECA Y 

, 10)';'" -tA " ~V:" _ /Sxo~x2 

lI'eight 

21}.l Ih •. 
,~ Ius. 
(j Ibs. 

Tl'l'E 133 R ESISTANCE Sl'A!,'OAHOS 

Price 

$42.00 

~o.oo 

$8~.00 

Haistance Stnndul·{ls. ,,'uuud uy th" method p rcviousl.,' dl'5cribcd. 
111'1' Ilvnilnhle in Ille sizes listed. T he nccurncy of Ildjllltlll('nl is to 
W;I ]lil\ 0.1 % {Ol' nil ",.Jues. The C]lSl'S '0'1' of moulded bnkd ile. 
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'1')"1)(: ll esi$l"ncc Currcnt Code \\"...,1 P rice 
133-'\ , 01,," 250~IA. ImCU Il ".00 
I:~l- ll $ Ohlll5 lOO~( A. HE I'EIl '.00 
133·C to 010",. 100)(A. n 1'.0,\ L. '.00 
13.1_J) ilO 010111 . W~ I ,\. lmL,\X '.00 
1a:'I_E 100 Oh .... 5O)(A. ltE!.IC ' .00 
1;1:1· 1' ~ Oh,,,s 5O~ 1.\. Ill·;"" Y '.00 
133-0 1000 Oh",. 50)1 ,\. ]I E I'''!. '1 .00 
1 3.1· 1[ 10,000 Oh",s 15)1 ,\. 1'1-:"1",\ L 10.00 
13:l-K 25.000 Ohlll. 1(;)] , \. 1'i\i;U A 20.00 

Th~ T.rp~ 133-1\ THpp~d HcsistuHcc listed a!xwe will be found pllr
ticularly Ilseful in amplification mellsm'cmcllts, as it cOVers the ruuge 
of \18111<[ tube ililpednnces. T he to ta! l"('s i ~ blnce is 25,000 ohms, and is 
t"pped in 5,000 ohm steps. 

The following resistances l11a y be obt.aincd by suitable scn es nnd 
purnllcl connections ; 

'''''' 2500 "" 8,50 "0'" 1250 "" fj,50 '0000 1'1 50(1 
lUI a,S(! 6lXii 11667 20000 

"" "'" ""'" 12.'lOO 2XlOO 

""" 416; '"00 I S-'l33 
ZI0J,3 ""'" "'" 13 , 50 

D imensions 3%," x 21/;{'. W eight 4 01.. 

T YPE 2,1·9 AND TY!'E :J29 A'ITENUATION NETWOltKS 

T ype 329 AII.~ "'''' t i"" Netwo rk 

In the llluOL" !1 io I"Y devoted to COlllllllllli(:lllio ll (:l1gincel'ing the need 
is often [ell fo r /HI instnllllcnt whcrcby a gi"cn signal mny be wenkened, 
or uUcnunte<l , by a definite knowll '''"Qtlllt. For instnnee, it may be 
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convenient to mCllsure one signal in terms of another by decrellsing the 
louder uoti l both /lTe of the same intensity, n procedur<! frequ ently used 
in measuring the guin in arnpliflers or the IIttenull t ion in line circuits. 

One method of doing this is i!lustr~lter! in Figu re 1, which shows 
the fami!inr form of I)()tentiometer. A fixed resis tunce n. is connect('(1 
across Ihe terminul s of the $\)urce, while 1\ ' ·"rinb!e por tion r of lhis 
resistunce is connected across the sink into which the IItieliunled siglllli 
is fed. If this sink is a \"olta~-opcra ted device, dra,,·ing 110 current, 
the poten tial at its input terminals wi!! be cqm,1 to the output voltage 
of the 8ourC<! l1Iu\tipti('(\ by the aimple rlliio r/H. The impedance of the 
potentiometer, view('(l from the source, will, of course, be equnl to H, 
uml should be made equill to the charaetedstie impednnce of the source. 
viewed f,·o m its output termin"ls, if optimUlll working conditions Ilre to 

x 

I-

if 
z 

be llUnined. Under these conditions the nUenuntion of the potentiometel· 
may remlily be c ld ibr"t~'(l ill tel·IllS of T U (trllnsmiss:oll units). If, 
howenl", the sink is II c\lrrcnt-eonsuming device, then the expression fm· 
the IIltenuntion of the potentiometer becomes mOI·e complicated, involving 
the ch,U""c\el·istic impedance of the sink. l~u rt hel"lno re, the illll>cdance 
of the potent ioHlete,·, ,·iew('(1 from either end. is U ' ·II riable, chll nging with 
each ~elting of the IIdjust:.hle contact. This will give rise 10 electrical 
reflections which will tenrl to pl"oduce Wflve distortion nnd kindl"ed troubles. 

If, however, we wish to produc.:- a distodionless nnd ensil)" computnble 
allenuation bct"·('("n n source nnd sink, each ha"ing the snme charaeter
istic impedance Z, we may make usc of the .'t tteuuntion network shown 
in :F'igu re 2. This so-called H-type network comprises four equlll series 
resistllnces X, lind additionrtl shunt resistance element Y, connected 
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bet"'een the: .ou rec: and link in the symult'tricul munner ind iCll tl1d. If 
such a nctwork i. intendcd to introduce u definite nuftlber ~ of t rnnl
missioll units of attenuation, then, the value. of X ~lIHI Y mny be eOIll
puted from the equntions: 

z ( k- , x-. - , k+ , ) 
Y= 2Z (,;,'-;-) 
when: k = I. > 

the: ratio of the current, 10, lellving the source to lhe current, I , entering 
the sink. 

EXprC8$ed in terms of t ransmission units: 

N 

where X «1 11111. the utlenuntion in trllnsmission unit.. 

A single . nch net"'ork offers, of course, n definite IInlounl of atiellua
t ion determined by the: "II]U of X and Y. H, hOIl'e"er, all th'e bn\llchel 
of the network arc mude ndjustable by slepl, Uf indicnled schcnmticully 
in t 'igure 3, and if Ihe fh'e .,,·itch arms nre 1110,'« 1 in uni$Oll to the cor
respo'Klin!;, ''''itch points, th('ll, by a proper eulibrllliOIl of lhe X nnd Y 
brnllches, the chn racteriltic impedance Z of the network lIlay be main
tainl1d cOllstunt ..-hile its IIltcmmtion is ,'uri«1 by UIlY dcsi rl1d .stcps. 

In certain linel of work it may be de.il'able to gl'Olllld the C('nter 
point of the Y . hunt brunch. T his cnn be nccomplishcd by using a net
work wi th six IIdj uiltnhle 8witch anus, wherein the shun l re$is tance Y 
is hisect«1 inlo two equal p" rt6. 

T he Geller,,] H/ldio Company hilS d("'c!oped II $Cric~ of allenuatioll 
nelworks operuling on tllele principles. Eltch instnnnclil cont"ins two 
decnde IT-t)' llC Ilet"'ol·k. which mny be used in(I;"illulilly 01' join«1 in seriel. 
In one serie. of these instrumcnt s the dcca~ lc. li re clllihratl1d in steps of 
;) T \j ami 0.5 T U respeClh·cI~·. j:,';"ing II lot,,] IIlIelllllllion of 55 T U; 
"'hill.' in the i()('Olld series, the dccad(,8 arc cnlibrllted in Iteps of Z T U 
lind 0.2 T U, g"'ing II lotll l nitellu'ltion of 2'2 T U. Th('$(' instrument. 
mny be obtllinl1d clllihrll l« 1 for II chnrnderislie imped ance of 600 ohml 
or 6000 oIlml, liS (\e.;1'('(1. T he ntlcnuation i~ cont rolled h.,' II $inglc dilll 
swi tch for clleh dccllde. 
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l nste"u of "al'yillg "Ii<'mwtioll of t.he five bl'ullch<:'s of a ~il;gle Ilct
work S<:,<;tiOll, "S pre"iously {les~, ' ihC{l, t.he sltllle resulls '''''y be obtained 
hy nddinlS two or "'01'(, fixed s<:'ctiolls in sC I' ics. A fOUl'-pole dool~c-throw 
switch scrH'S to i"~CI' l 0,' "cmo';c c;Ich particular sccl.ioll "t will. Gin:" 
t,he char"c\('ristic impedance alld thc desired attemm t ion in tnmsmission 
uuits of such" section, t he IIce(' ~s,ln' ""lues of the X mId Y Lrallciles 
nu,.\' be computed rli,'cctl .,· fro", thc prc"ious ("I,,,,tions. 

In placc of the sY""l1drical II - type nctwo"k, it is fr<!<lu"nt).\· I>erlnis
sible to utili~c the simpl,,]' hut unbulanccd T ·t}'pe networks fol' uttellllU
lim, p""lwses , H u e n <Iouhfe_pole douLte·l),,-o"· ~witch .ufficc~ 10 1I,,'ow 
each section in 01' out of the <:il'cnit.. T he "csistance "III"cs urI' c"lculatc<1 
;n thc SlIme ll,,,,,ner, except tI",t c,'eh of the two X branches has, ob· 
,·i o".~l.r, the ""Iu" 2X i" onlcr t" 1lI";nb, i,, t.he SlIme to t,,1 se"ies l,tsistallce 
II. the network. 

l?or certain types of expcrimcntni work an adjustable Illtenuatioll 
box hal'ing one TU liS the smnllesl u"it is sufficient. Accord ingly t he 
Genenol Hudio Company hns de"eloped a series of T ype 2-1,9 Attenuation 
Boxcs containing si)( or eight iin.J sedions which " "e c,,,,l.rolied by indi
vidual switches. ' ''hile t his type docs not 1X!l'Init as rapid manipull,tion 
as the T YIX! 329 Ndworks, it is, nel'ertheless, quite satisfador," . T he 
illustration shows the llPPC"!'IU1Ce of onc of these bo)(e8. 

T he eight section boxes <o re c~dib r"tcd in steps of 1-2-3-4,-10-20·30·40 
T U, Il lTordillg thereby a tolnl llU"nU(l t ion, by one 'I' ll steps, up to 

no T U. 'I' ll(! six section boxes lire calibrated in steps of 1-2· 4,·8 ·16·32 
T U, tob,iling (m T U. 

T he following type8 arc built t.o order : 

Ch"rRcterlslk Total 
Type I"'pedance ,\ tte"".1tion Codc Word 

320-1-1 (iDO 55 T U TENUTOI IHOD 
329· J · (j00 55 T U 'J'ENUT OHPIG 
:1'20· K GOOO !';;) 'I'U 'l'E;':UT(JltT OP 
320-L* (iOOO 5 ,,) Tl; T EKUTOHE YE 
329-1\1 600 22 TU ' I' E:\' U TO H .. \ \ " 1' 
:329-i\" · 600 2Z T L: T E\' UTOHBOY 
329-0 (i000 22 T1; TE:\, UTOHCAT 
329-p . 6000 22 TU T E:\ lJTOHDOG 

D i' llensions 1 u'VS" x 1 0*" X (i" . 

Pri"" 
$220.00 
$240.00 
$235.00 
$2.').').00 
$230.00 
$250.00 
$240_00 
$260.00 

The types mark",] • . He provided with" center tap for th~ Y bunth. A limited 
number or cert"in or these type" nrt cnrried in stock; othcrs "'''Y Lc built to orde r. 
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Ko, or 
' I'y,"" :So. Sct:H"", 
N9·~\ () 
N9-B (j 

2,W-C 
2,Ul-l) 
N9-II 
2-J.9-J 
249-'1' 
249-U 

G 
G 
B 
B 
B 
B 

GENEliAL R,4.DJO COMPA.\' }' 

'I'YI"" or C'h:I.a(!",.t<lic 
Sedl .. " \"'pt;tlon<,<, C ... lr. Wo rd 

II {iOO ,,' ET"'O HK_\X'!' 
1-[ (iOOO KE'1'WOH I\"BOY 

T 
H 
H 
T 
T 

liDO 
(j000 

600 
6000 
GOO 

6000 

1'ET WOHIi: (;A'1' 
N 1-:'.1""01{ K DOG 
S 1-:'1'\\'0 111\ 1101) 
,,'£'1'\\'OH I\: I'IG 
NET\\'OH KTOP 
NETWonK EYJ:; 

I'ri"", 

$100.00 
$1 20.00 

$!)(l.OO 
$1 10.00 
$120.00 
$150.00 
$1 00.00 
3140.00 

DirnCII8iOlu 6-Scction T ype 12~" x 5\.'." x 5IA ". 
Dimensions 8-5e<::tion T ype 16" x .5 yt" x 5v..". 
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T he tahle on Page 25 gives the power rulios, ga in or loss, eo n'espond
iog to the number N of tnlllsmission units (T U) of gain or attenuation, 
T he numerica l value of N is equal to ten times the comlllon logar ithm 
of the power ratio; thus, 

N=IO log 
P , 
P, 

Expressed in terms of the transmission unit, gallls or losses in successive 
stages a re, therefore, additive, 

" rllen operating between a sou rce nnd II sink of the snme impedance, 
the power ratio is equal to the squHre of the YOltHgC or current ratio, 
gl\'lllg 

?\ = 20 log = :W log 
i , 
I , 

Under this condition of equul impedances, the table on Page 2fi may be 
llsed to obtain the voltage or Clirrent ratios by multiplying the \alues of 
TU gil'en in the table h.y the fa dOl' 2. 

T YPE 164. AUDIBILITY METEU 
In the course of measu remen t work it is sometimes desil'able to 

reduee the CUITent in n load without greatly changing the characteristic 
impedance of the load viewed from the source. A pl'opedy designed at-

tenuation net.work will prescn t a COllstant impedancc to the source while 
reducing the load current to any desil'ed degree. F ol' some purposes, 
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however, such us eompuring the intensities of two signals by menns of 
n listening test with telephones. II complex form of network is not re
quired. },'or such npprOXi lllllte work lit u single frC(luency it is en tirely 
satisfactory to add series resist/mee as the loud is shunted. 

The Type liB- Audibility "'eter ""US designed for usc with telephones 
for signnl comparisons. It consists of n resis lnnce system lind switehcs 
so Ilrrnngcci ns to ndd serics resistnnce as Ihe r csislllllCC IICI"OSS the tele
phone terminals is 1"C(luccU, presenting an appl"oxill1lttely constnnt im
pedance across the input lennin,'ls. The d cmentnry conncctions nrc 
5ho"·n in lhe cl i"gnun. H is t hc rcsistunee u5(.'(1 to shunt the telephone 
lind H. is th(! compcllsating resislilllce; "S n (lecN!IlScs n. increases. 

The scalc is mnrkcJ with nn nrhitrnry scalc of "nndihi!ity" de
pending on Ih(! rclation;-

"
(d"'" ') S + 1" \ lIU ,", Ity eonstllnt on sca e = - g-

where S is the resistance of the shunt section (Iml '1' the im])(.'(lance 
of the telephones. T he scale WlIS eompnted on the UllSis of a telephone 
impednllce of 8000 ohms. 

~ J 'il ~ 
~ 

~ ~ 
~ R ~ 

~ 
0 I~ J 

, 
T he instrument is cncloSl-<1 in <I wulnut cnw with ullkcl ite p(Ulel. 

Metal pm·1s (, re nickel plat(.'(\. The sll"il<·h Arm is or h'1l1inltted phosphor 
6ron~e. 

Type l{j.~ Audibility )I cter . ........................ . .. 1>rice $3~.00 
Dimensions 8" x 8" x 4". W eight 2% Jb~. 

Code Word: AWAKE. 

TYI'"E 229 CALVANO;\IETEIt SII U!'iT 
f\ gl,h-nllomcter shunt hns two general uses, us 1\ means of pro

tecting the glll\'llllOtllctcr from iujur.\' while udjuslmcnts tll"(! being Illude, 
und to e:delld its range. For the latter usc the so-calt(.'(l "Vni-·erslIl" 
type of shunt is most eOIl'·enient. This type of Shllllt may be cllliun.too 
directly in r"lio~. tiS the rebtive multiplying pOwer is the snm(! for all 
gah'nllomelers, rcg,u·dlns of Ihe gah'unomctcr resishlllce. T his feature 
is best 1111(1(' 1"510011 by rcfe l·cncc 1.0 the diagram. The 'uppcd resistnncc 
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n is connected rli" eelly across thc g"ll"flllomder. 
to one side of the gah·ullo,nde,· and to t he tap 
the circuit gives the following equation: 

Rn + R 
In = In N 

" 

90Cw 

" 

T he bridge connccts 
switch. Solution of 

GALV 

AL-__ -' 

~, is the rntio of the tolal resistance, H, to the res;sL;mce betwccn 
the lap lind A. T his is, of course, il\d~ I)(!1Idcnt of the gall"flnolllcter 
,.esistullce, and the shunt Illay be ealilmtled in t('rllls of this ,.,dio. It 
is thc COllstllncy of this ",.duti,·(''' IIll1lliplying powcr that gi,'cs the nflllle 
"Vni"erst,l" to this typc of shunt. The multipl.,·ing power of the shunt 

wilh the tnp switch on unity is ll(; ~ R. It is tl,creforc important tl",t n 

should be large compared to Hg fo,' lllaximulll sensi!i,·il.'". 
When used in connection with the ballistic gahanomcl('r method of 

comjl!,ring capacitancc, the cOllshrnt resistallcc 1OCl"088 the guh"tlomcler 
terminals is a distinct a(hantage, since it inslll"es comtlint damping fOI" aU 
shunt seltings. 

T he GCIl('l"ai n adio 'f,':)e 220 U"iverSilI G"lqlt'OnlCtcr Shunt is of 
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the Ayrton-i\ lnther Uni"Hsal type described abo\"e. The total resistllnce 
is 1000 ohms. '!'np~ ure ]Ho\'ided for r"tios of 0.001- 0.01- 0.1- 1.0. 
A shor t-cirelli I point is a lso pl'o"idl'(l 10 gh'e complete PI'otcetion to the 
galnwomcter whcll so dcsi red. The con t rol is by means of ~. dinl switch. 

The shunt is mounted in II pol ished wlllnut box with engrll,'ed 
llllkclitc pllne!. Scpamle pail'S of binding post-\! II,'C pl'ovided for the 
bridge nud gnlmnomcter conucctions. 

T ype 22!.1 UnivcTS1I1 Gah'anomel!'r Shunt ...... .. .. .. . ... , .. ,$15.00 
Dim!'nsions 5" x iJI/Z" x 3"y:!. Weight 1 lb. 

Code \\'01'(\: GAVO'!'. 

TYPE 340 RHEOSTAT 

In using instruments of low impooance, such as the oscillograph 
across n high "oHIIg'(! source, II rheosta t of high cU "rcn t-c"rrying capllcity 
und high rcsistllnce is required. \Vhen the source is of a llern;oting 
potential, a step-down t ransformer would normally be used, but it is some 
t imes dcsirnble to be cer tain thn t therc is no possible source of wU\'c-form 
distortion in thc circuit. 

T he T ype 340 Hhl!os b.t hilS a total resistllllce of 100,000 ohms tap
ped a t 30- 100-:300- 1000-3000- 10.000--30.000. The tll)per resis
utllces li re of the "la\"ite" t.ype while those below the 3000 ohms s tep lire 
of our UOIl-l'cllctive types. The cUITell t-ca l'l'ying cnpncity of the steps 
"uo\'e 3,000 ohms. is 10 milliumperes; that of thc 1,000 to 3,000-ohm 
steps, 20 milli!lml)Crcs; and tlUlt of t.he lower resislnllcc portioll, 50 milli
uml)Cres. 

The rcsistl(llce units nl'C monnte<i in a waillut cahind. All exposed 
m<.=lul pal'\.s lire nickcl-plillcd. 

T ypc lHO It heosld .. . ..... ......... , .......... , ........ , .$20.00 

Dimensions 4%" x 3Yz" x 3%". Weight 1 lb. 

Code Word: SUHLY. 

00 --

ne~istauces used as loads and rO!, the regul(ltion of ,"ollllg!! nnd cur
rent do not I'cquirc the consta ncy of stil ndurds. The principal requisitc 
of this class of resistors is a large radiating surf!.ce and 11 low teml>Cfll' 
ture coefficient. The Genenll Hndio Company IImnufnctnre8 It number 
of such units in a wide r llllf,'t! of resis tances and rlltings. 
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GENEUAL RADIO COMPA N )' 

T y pe 125-.'\ J)han tom Antennn Hesistor. ............ . .. ...... $18.00 

D imensions 7%" x G" x 4 y'j". W eight 3l,4 lbs. 
Code Word: HAY£:\". 

T ype J 25-G P huntom Antenna Hesis tor ... . ....... .. ...... ... $32.00 

D imensions 103;,i" x 7% " x 5 1h". Weight 7 11.1$. 
Code Word: HE BEL. 

-- 00 

\\l ire-wound ulli ts hll"c prO\"l.J most sflt.isfactory for "oltal,'C regu
lation where uppreciuble cUI' I'ent m\l~ t Ix: ct'l"I"ied . 

I'otenliomete ,.,~ ulld I'lleosl"t~ are pro"iil('([ in thr~ w,. ttngc rulings: 
the '1\1)(.' 3 71 Hhcostl. t rnt('(i "t 25 wntts; the 1'.1'1)(.' 2 H 1U'('()stut li t 12 
wntls; .lUd the 'I'." 1)(.'5:1Ot "nd -1-10 Hhoos tats rall'([ "t 6 wnUs. }\ 1I tYI)(.'s 
nrc wound on 1l01l-ubsorhcnt sll'ips u[lck('(i with mould(.u bnkdite form s. 

TYPE 37 1 I 'OTENTIOMETEH S 

T he Type 371 PotcllliOlllctl' l'S arc sUPI'Jic·d for panel moullting III 
tl.e following rc.~ist'''ICeS: 

l{ ($I, I""n' 
:; Oh",.' 

900 Ohms 
2.m Olmos 
'IJOO Ol""s 
WOO 01mlS 

18000 01""s 

C"n,,"t 
2 1 Amp" ..... '11 
1.'1(\ lJill in"'I)CI"(!~ 
9() lli1lia",l'c~ 
G~ llilii am l)CTf!!< 
,1(; )[iIlin"'I""e!j 
:.IS Milli""'1)Cre8 

CocI~Wo rd 
Iml..\ Y 
nEI)A :\ 
Itt';"' IT 
IHlTOlt 
ItOW!)Y 
It U I.EIl 

T ype 371 P otentiomtiel" ... ... ... . ......... . ................ $5.00 
Dimensions 31h" x :31!:t. Weight 7 Ol. 

( 31 1 



 

GENEIUL RA DIO COMPA N Y 

T he T .l'IlC 371·T T up<,red I'otent iometer pro,-ides A ""riation ill the 
rate of d,ange of resis tnne<! o,'er the l"Illlge of the inst rument. T he t"per 
is linen". T he 'l'YllC 371-'1" T'Ipel"('(l Potc,lt iometer is supplied in I' 9000 
ohm range only. nnd hIlS " current-c"r>"ying capacity of 'W milliamperes. 

Tn~ 371-1' TUllCr«! P otentiometer . . . . ........ . ........... .. $6.00 

Code Word : SU I.LY. 

RHEOSTATS 

T YI' F: til T YPE 301 

TY)''': ,1,10 R IIEOST ,\ T S 

The 'l'.\·llC 4 10 B ht:'O~t lo t is of Ihe single hole moul,!in", type. T he 
resistnnee unit i ~ lightly ,,"ount! 011 a 5llCCi"lly IrCllh-.:1 non·absorbent tiber 
strip. Genuine moulded h,'kelile is \15«1 (or thc hase. A moulded loukditc 
knob is ulso pro,·ided. The shaft is 1/4" in diumctu and tI'e outside 
d ;nnrctCl" of the bushing.'! i$ %". The length of the bmhing is such thnt 
the ,.J,eosl~ t "'''Y l>c e"siiy "'''llltled On p,,"cb up to %/' in thicl<neu. 

Itr,j ' innl'" CUr<r"t Cook \\"orel 
0.1) Ohm a.5 Amperes SA ron 
'!.5 OluBs 2.0 Ampel'es SAXO:---

" Ohms 1.0 Ampcl"e SA BOT 
12 Olm,s 0.75 Ampere SA 1.0;..' , --, Ohms 0 .. ') .'\mpcrt! So'\ I.T V 

The T.'"IlC 410 ]>o tcniiometCl" is of simil:or consll"llction, but oS PI"O
\";d('(1 "·ilh i\ third cormcctioll. 

200 Olm,s 175 i\ IiII;,lInperes Si\T Ir-> 

T ypc 41 0 Hheoslnt 01" l 'olentiornctcr ......................... $1.00 

(32 ] 



 

GENER .. tL RADIO CO MI'A ,n ' 

TYPE 301 IUlEOSTATS 

T he Ty pe 301 Hh('ostat ml(l I'otentiolll('t('r a)'!! sin;illlr in general ('P
pc"rantx: ",1(1 constrllcl :nn 10 Ih!! Type 410 Hhcostut except th"t they (10 

not possess the sillglc hol.:: mounting feidure. 
T he Type 301 Hheostats arc tlesigllC<"1 fnl' l)(lseboard as ".ell as baek

o f-Jlall~1 IIImmling. 

n esi,i"""" 
() Ohms 

] 2 Ohms 
25 Ohnls 

CU H cn! 
1.0 Alllp('l"e 
0 .75 Amp~rc 

0.5 Ampere 

Code \I'M,; 

PA LSY 
BEMIT 
HEi\'E'V 

The T y pc 301 Poten tiomete r is of slluil"l" ('o ,, ~lru ctioll, but is pro· 
vided ,,-ith " U,i"d tc rmi",,!. 

200 Ohms ] 75 1\1A. HEims 

T ype 301 HhMsla t or P otentiometer ......... . .. . . .$1.00 

Dimensions 2" x F14" x 2 Ys". 'Vcight 4 07.. 

T Y!'E 2J4. IHl EOSTJ-\ TS 
T he T ype 214 Hheoslals a,'e largcl" th"n the T ype 301 Hheosta ts and 

a rc capable of a more accurate and gmdual resista nce ('Olltrol. T hcse 
"hcosb,ts arc llIade in two types, the 1'ypc 21 4-A H heoslat for back-of
panel mounting a nd the T ype 21 4-B Bheost (lt for tahle olOlmting. 

Hesis!nnee Cll t",,,! 

0.75 Ohm 4.0 Amperes 
"2 Ohms 2.5 Amperes 
7 Ohms 1.5 Amperes 

20 Ohms 0. 75 .4-mper" 
50 OhlllS 0.5 Ampere 

T he Type 2 14 Poten tiometer 
__ ideli wit.h a third terminal. 

400 011l lls 175 ~IA. 
T ype 214 Hheostats .. 
T y pc 21 '} '~OO -ohm Poten tiometer. 

T YI>C 21 1-.\ 
P~"cl Mounting 

SH INY 
ltUDDY 
H UB A l. 
HAZOIl 
H APII) 

T yl''' 21 ·1-1l 
'!"ohle "oun!in!'; 

SILLY 
HUMOH 
HUSTY 
HEADY 
HAV I~ L 

is vf simil",. construction, bllt IS pro-

n OSIN HOWEL 
. . . . . . . $1.50 

. ............ $1.75 

D illlCIlSiollS 3" dia. x 2 % ". 'Veigllt 7 oz. 

A rhcost.at of 2500 ohilis is "Iso $upplicd ill this t}·pc for lise as a 
varia ble bia sing resistor ill AC.-operatC'd pml"er Illllpli&rs. T his unit is 
capable of carrying 75 milliamperes. 

T ype 214 A 2500 ohm nhcostot. ......... .. ................. $2.25 
D imensions 3" dia . x 2 VI". \\' eight 7 Of. . 

Code W ord: SYRUl' . 

[ :l3 1 



GENEIUL UADIO COMPANY 

Type 2H-B 2500-011111 Hhcost"t. , . , ......... , .............. $2.25 
Dimensions u" diu. x 2%". \Veigh! 7 oz. 

Code Word: SY.\"OD. 

TYPE 11.16 VOLTAGE D IVlJ)F.H 

The Type <U6 Vollilge 
Di,·idel" has been especially de
signed fol' usc as an output 
potentiometer de"ice fol' 300-
volt rcdifJillg ~ystems. It is 
wound in t\\"o sl'dions, one of 
15,000 ohms fol' the plate sup
ply, and a 1500-01lill section for 
obtaining the bins voltage fOr a 

powcr tube. It is cquippl'd with four udjustahle sliders, suitably engrllvoo, 
by mcaus of which all)' combination of voltag(' mlly be obtained from th(' 
plllte supply unit. This unit will dissipa t(' 00 watts. If intended for 
use with u 500-volt rectifying system two voltage dividers 'should bc 
connedoo in series. 

T ype 446 Volt llge Di,·ider with fOUl" slidns .... . ............... $2.75 

Dimensions 7l/:t x 4 5/ 16" x 1 1f.,". 'Veight 5 01.. 

'I) 'pc 'IJ9 

Code Word: VIST A. 

CENTER TAP 

RESISTANCE UNITS 

I n using u!ternllting cur
rent, II meuns of obtaining thl' 
mid-potential point of th" 
filamen t is l""'luired. 

The T ype "':)0 Center T ap 
n "sist,ance is dcsigned to I", 
mouuted fl irecth' across the /il,,
Illent or h"ater terminals of any 
tul", socket by ,lI("",S of adjust

Type 437 

able ~ontact prongs. T his unit provides the e""te" tap of the filament io 
circuits rC<.juiring sneh a connection. It ha s a total dirert-elllT"nt 1"C

sistance of GO ohms (i. c., 30 ohl1ls on cad, side of thl' ccntcr tap) and is 
capable of ca)',,)"ing 200 milliamperes without excl'ssi"e h<'''ling. 



GENEllAL ]{A DIO COMPANY 

T ype 4,30 Cenkr T up Hesistunce ............. .. . .... . ..... .. $ .35 

Dinl<!nsions 1%" x 1%" x %". 'Veight 1 oz. 
Code Word: PASTY. 

Conditions often urise, due to unbalutlcing, when it is desirable to have 
a tap slightly oil center acrO$S the filumcut of tub<!s having their filaments 

hea ted by alternating CU!Tcnt. The T ype 407 Adjustable Celltel' T"p 
Hesistanee is similar to the T ype -le3V Center Tap Hesistunce e)[cept thu t 
the tup is made by means of nn adjus table slider. This enables the lnp 
to be plaeed a t a neutral point, thus "educing hum to a minimum. 

T ype 431 Adjustable Center T up Hesisb.nee ..... ... . ..... . .. . $ .GO 

Dimensions 1% " x 1%" x %". " 'eight 1 07. . 

Code Word: PERIl.. 

[ 35 ] 



I NDUC T ANCES 

.. \ wi, le "nriel" of (ix('(\ nud '"<11";"hl(' inducl""\'es a l'e r("ll'i '"c.J in 
thl! "'''lIIuunicu\ion' ];,oorntor.\". T hese include i"dudnllC(' Hlaml:orcl ~, 
tuning nnd fill!!," itl(ludnn~-<'~, ami chokes, 

TY PE 106 ST'\~Di\ IWS OF 1l"I)UCTANCF. 

T he '1' ,1'1x; 1 0(; lllduci;lI"'(' St.""i" .. d s ","<: designed for uridgc 111(''' SUI'C

IU('llh .~ t <:()mmcr"inl IIUti undio fn~tI,ctlcic8. T he ,"cquircmcnh of SUell 
shuulll.rds inc\uilo:~ constancy of both l'e~isl,m,·c nml imluct1Lnc(' with ftc
quelley. T hCl'c shouhl fx, insu fficienl ('xternul fidd to C~1l1&(! nppr(!C illblc 

coupling wilh the bridge circuits. or wilh neighboring inductors. 
T he T Y1>C 106 Inrlud""c:c St,,,,dnnls an: wound "'ilh strnmhl wirc. 

IUI\'ing Ihe sepnrulc strn"ds insul"tcd from ('I'CIt olh(,l". the l'csishncc of 
""hich is $ubstulIti" U," consllln t on!r " ... ide frC(l"eucy r " "g<', In ordu to 
eliminate th<' effect of e~ t cr lla] fields so ((I I' uS possible the coils II rc wound 
in two sections so r.onnec!ct[ t]lIlt thr.i ,. extc"I1H] fidds oppoS<', 

The eoils lI .. c f(l!'Iu-wouud (lI1d finu ly bouud with 111])0;, T here i~ no 
met,,] in the tidd of the coils lind the Sill"]] l\lll(>llnt of met,d nec~ss'u'ih 

usC(] in tile "sSt''''!.]''' of thc instrmncnt is "II nOIl -lllngnctic, 
T hc :,tljuslment o( the ·I .... pc 106 Imluc!nncc Stn ucl n r(\s is nccurnte 

to within 0 .1%. Thc clHTcnl-cHtTying cnpncit ics IU'C "s (ollo,,'s : 0 .1 
"'i llil ... ",. ... . 3.1> ""'per<'s: 1 "';II;h~n,. .... 1 (I"'" ..... ,, : 10 ",;It;h ... " ,. ~·~ . i;OO mitt;_ 
:\lupercs: ]00 millihwrys. 2·}0 milli"m]le rcs; I hellry, 11;0 milli""'I)C"CS. 

T he l'Csistallce I'>f the sla1l<1"l'tls is low and cOlIsIHnt O"CI' (I consider
(lble f r(!Olucncy ,·all/.~. T he n~sist:llwe I)l 1(J00 c.,·des is the s.lIne ns 
the (li"ed-current rcsis lnllt'(' . within the nceu l'"ey of brid,f,"C mCIl$UI·ements. 
The direct-currcnt rcsidllul'c of cach stnud''''d is cnterC(1 on t he bottom 
of t he enbine t T he $111''']''1'(1$ I\ "C 1llounlC(1 i" II'ldl\ut c<lbincis with bllkc
litc ]llInel$. All nlN,,1 p"rt~ al'<; nickel ptlllN!' 



 

T)"pe 

106-1. 
106-G 
106-J 
106·1\: 
lOIi -i\ 1 

GBNEUAL UADIO CO:l1I' .. ' ,\' I' 

I .... !."'tn".... WtiSIll 

0.10 MilliIKnry 2% lb. 
1.0 :\1 ill ihell r \. 21h ILt. 

10.0 i\ l illiheury5 23,4 lb. 
100.0 !\ [i!I ihturys 3% Ih. 

1.0 I [cilry , Ih. 
DiU'Cllsi01l8 106· 1., (; , J , K 
D :mcnsio lls 106-:\[ 

C.~k: WO"" 
J N~Elt 

I1\EHT 
IIU T E 
ISI.ET 
ISSU E 

57 1 " x \Is x 
X 5Vs" )( 

''I I " 
<J I :' . 

'

51 " ". 

,--
$25.00 

25.00 
25.00 
25.00 
36.00 

\\'hcrc n fixed briclW! ,,"tio is usW., lUI lId justllble Itlludll .. d i. ,·equi red. 
~\lch lIlI IllTlt llgemcnl is not ~"Qnmtelldoo for g"cnt /, ccllrllcy sinC<' it is 
JlOssible to oblnin " mOTe rdi~lble c"libn,tioll 011 an /lIijllstflblc rcsislor 
thfl ll Oil nn Ildjustnble ind uctor. It llOsscucl IUPCl"iOl' con\'(~nkncet how
c"cr, for 11111 11 .1' uscs. A "lI r inl>le induclurI<'e i~ IIlso of .en·icc in the tu"ing 
of ci,·euits. 

T he T ype 107 \'nr;omeh:rs a re dcsiglll'(l to CO\'c,' thc field of IISC' 
fulueu for such I"lIrj"l.o/e induclol"S. Thc~' cOIl$isl of two coils. bolh 
$ectioll~ of cylin/ler8. 5<1 lIIoullle([ tlut! one "'n~' be rolaled within Ihe 
othcr. T wo te rmillnl. /In! IlI"01lght Ollt from ellch coil, so that the coila 
I1I"Y be used scplIralely. Qt' COJluccll'li in 5Cl"il" or in pR r~,nel. 

T he coils lire desi~"I'oo 10 hl\\"c " 10'" ~~i_tl' ''l'''. '1'10" .. lin: """ .. oJ 
"'il h strll ndi!C1 win! hU"i"g a ~lllall "" rilltioll of re8is llulce .. ·jth frequency. 
The field of Ihe coi18 cout"ins I"ery tittle solid dielectric nlld prncticlIlIy 
110 met,ll. Thi$ 1111'111\ is non<magnetic. 1",,1 'I ' 1'1"cl~1 ".~ to he in " "cry 
""{·,,k 'i ~I{1. 

t :r; , 



 

GESENA L NADIO COMPA NY 

Attuched to lhe bottom of each case is a certi fi cate g iv illg lhe 
maxilllllm "n,1 minimum ind uctance when tl,c coils " re cOllnectoo ill series. 
Mounted culi l"'ulion curves, 'tecurrote to with in 1%, may also be supplied 
for ,m addit ional charg<! of $5.00. The ind UC:U!I(;c is practic"lly consil,nt 
with frequency up to 50 kilocycles. 

T ype l 01-F YIII·iomeler. About 0.04 to 0.4 millihen ry . . . . . .. . . . $21 .00 
Carries 2 amperes cont inuously. 

Code W ord: H A Pl'Y. 

T ype 107·G rariomcter. About 0.4 to 4 millilocnl"l"s .... . ... . ... $27.00 
Curries 0.1,) umpere continnously. 

Code W OI·II : HAHD\'. 

T ype J 07-H \'"riometcr. About 1.4 to ] 8 millihenrys .......... $27.00 
Curries O..':iO ampere continuously. 

Code 'Vord: H AVEN . 
D imensions U" :< U" :< 8". Weight '1% Jbs. 

TYl'f; 268 VAltlOCOUPLEI{ 

I n cXjJ-e"imcnt,,1 sct-ups, ""dahle inductors "nd ""riahlc couplers of 
SIll/.ll size a rc fr<.>quelltly requi red roo· the t uning of circuils. 

T he stator inductlttlce of lhe T ype 2U8 
" n rioco\lplc r is 380 microhcurys ; the rolor 
inductnncc is loe. microhcnrys. T his instru
Inell l is especially eompuct nnd d licient 
in circuits which requirc " high-grade coupler . 

T~TJ(' 268 V!\\" iocoupler .. . . ... . . . . .. $2.50 
Dimen$ion~ 4" x 4." :< 2%". " 7eight 6 01.. 

Code W OI·Ii : " ALE '!'. 

TYPE 269 V,\HIOMITEH 

T he T ypc 2U9 \"uriometcr i ~ much 
sll1!dlcr than t.he ''''cragc "uriomder, which 
gi,'cs it " d~cided "d"untflgc when compact
ness aJl(i pOl 'LabiJit)" of tile .~ct arc consider· 
alions. It is dTieient clcc.l rically nntl lm, H 

lllflxinlUm-to-millimllm induct"ncc range of 
820-RO lllicrohenr\"s. 

T ype 2 (jf) Yuriomcter . . . ... , . , . . .. .... . $3.50 
D inwllsions 4}:'t " x 3" x 1%". "'cight 1 0%. 

Code W ord : V."'LTD. 

[ :18 J 



 

I 010 '·O.lIl '. I .\T G";.n~u.-II. Il .- ... 

TYI' E 277 I~I)UCTJ-\NCE: Ai'iO COUPU ['IiG COILS 

.\ lerici of inductnu~ 00 rclul
('(I u. t v con,,1' 11 $Cd!'s of over
lapping \\'n\'dl·"~th ,'unge;; ii usdul 
in the 1:.oornlol'Y for sett ing up O~
,,111,,101' , ... ,,1 ' ",, ;nS" '·;,·cnih. P ing-in 
I"'lies grtnlly il1n~"$C the uscrulncu 
of SllI'h coil~. 

The T ype 2,; Imluctnlll-c Coil 
nrc .so 'hnl>«1 in rlltiu of di ,u:lcier to 
Il'ugth, the nmttriuls so ChOSl.'lI, ami 
t he (..'('Instruction Illch VUlt t hey h"" c 
\'('r~' low lone.. T he ro,'ms R ' 'i! of 
mould l'tl bakelite. 

i\ lodds .\ , II lIud C lin'"\' sing le 
"'imlingl nut! Hrc wound in two It'C
lions so Ihn l the mici -point Illny he 
oulniucd 0," co"pl in~ tur l18 ndd('(1 nl 
the center l>oint. i\lodd.il D, D y:!. 

lInd D i,4 n "(' COUllliug coil~ wilh II slUull]H"inHU",\' ,,·iulling. 

:\lulInt;ng holes li re ~ IIrI'lIngtld thll t T ype 274- 1' l'!ugJ nmy IJe in
ser tt'd 'UK! the coil l II$((! illtt'rchnngcHbly in the T~' I)C 27.,. ) Iollut ing U;lsct, 

1'~'1"" 
'!~r_ ,\ 2.,_11 
,!,~ -C 

'!"-I) 
2j;-DY. 
277_D ~', 2.,-1; 

\\· ... dcnp lo " ';Ih 
500 ~BII', C .. ",knl!e' 

W to IlO ,\ I ~1<'" 
100 to .. aoo ~I t"" .. 
roo 10 600 ~I tl"rs 
CooI";"8 Coil. roo 1(> 600 ~lctel'5 
C""I'Un, C",U, 100 I", :lOO ~Icle.s 
CO"I'III\~ColI, W 10 IW ~Jdcrs 
V""(>",,,I Coi l 1"0"" 

J)1" ... "sl",,~ 3L~" x 

I" ,h,ctan ... 
J I ~ 1 ; .. I'(>I ... nr~" 

,'1$ ~I k""""" .r' 
'!I~ ~l k"" ... nr\'J 
217 ,\I I(roI,,"n .;'~ 
5J ) Iirn,lhcn.,_ 
l~ 3U~""hcn'r¥ 

Cod() \\" orel 
\ ',\ I.on 
,' ,\ 1'1 1} 
n ::-;vs 
"IG11. 
\,Il't: n 
\ ' 11.1.,\ 
\'l(jOIl 

TYP.: 379 n ,\OIO.FItEQ UENCY CIIOKES 

U" d io-rreo:\ucncy chokl'f n rr u"",1 to offrr " hig h 
imp,eo:lance to ,'" ,lio-rr<:(IIICIIC." curn'nll in cirenil$ 01K" .... 
uling ul "udio r ,'ft"lu('lIcic. 01' on di l"i'el <,uITcn!. 

T he '1'."1'(' :Ji'!) ("hukl'S III'C flbigut .. llu offcr " high
rndio-fl'ef\UCIIC,\' i"'I)C(lalll.'1! in the ~tlnatelll' nml IJrorod
cast blllld.1. T hc cff<.'i:li\·e e"I'"".il.'" ftO('~ lIot (,:l:C('(>(1 .J, 

:\ L\[F. Itt Oil ." ",'I\'o.>I('n;.:-t ll i.Jcil\"l,(,1I 20 ,, "eI (i Hl """" ,'0 
T he en..:;:;~ of U1ouM~-d Imk""ile, T he <-1(...,1,;"',,1 ..,1'''1'11<:

t('rislie8 or Iho d,ok(,8 lire l{in'1l in t he folluw ing I"h[('. 

r 391 

I'.;.,. 
' ,.00 

' .00 ,.., 
1. 15 
1.1 ,' 
I , I ~ 
,7U 



T.rpe 
;nU-T 
37!J-B 

T ."1>C :379-1! 

Type 379-1' 

GENERAL lUDlO CO.UPAN t' 

'ntiuctnncc Current Jt~ting DC. Jt~.sisl""CC 

8 ~li lliloelU]'~ :!OO i\l ilI illUlllCre$ 1!oj. Ohols 

60 :'Il iIlihenrJs 90 :'II ill i"mpcrcs 140 Ohms 

I! ndio- l?rcq\len c~' Cl lukc ......................... $1.25 

Code Word: J E W E l.. 

n ,ulio-Frc'l"ellcy C'"ok ......... . . . . ............ $1.25 
Cod e W ord: JDL\lY. 

Dimensions, [,oth types, 2" x FYJ" x I3)~". W eight 6 oz. 

TYPE 366 F'lLTEIl CHOKE 

J.ow-frctlllency lillen, particularly those of the hLJrntc fo rcc type" 
used in plntc ~\l[lply nnits, require a fitter inductor of ]'lrgt: i",lllct"ncc 
ali(I cl1lTenl-c'"'I'ying c"p'lcity. 

The T n)\' 36u Fille,· Choke i~ snch " 
unit. I t cOll si~ t s of two 20-hc",·." chokes, 
c'lI;h brought out to separate conncclions. 
T he D C. resistun<.:e is :lii O ohlll~ pCI' choke. 

Type :wn Filter Choke ....... . ..... $-'5_00 

Dimell$iollS .~ v.." x :Iis" x '~y'!". 

Weight 'H(j lbs. 
Code Word : TEI'ID. 

TYPE 369 l il lI'EIMNCE 

T he T ypc 36!) Imped""ce is suililble for 

liSt: ill impedance·couplcd lUllplitlers, in P'-'l'llllc1 

plnte.fC('(\ systellls, ,,,,,I where nil il'on,col'oo in· 

"uebll".~ is used to In'C"cnt low-frC<]llcncy in

tc rac t ion bctwc<:n circui ts. 

The inductance withoul n I)C. component 

i~ !.IS hCllns; Ihe D C. l'e~i~b'llte is 17,iO ohms: 
"lid the (ll'l'missible clIrrrnt is 10 millinmf>Cl·cs. 

T ype 369 l m]Jl'(I,,,"ce ................................... . $2.50 

])imen~iolls 3Y:t x 3%" x 2¥2". W eight 1 % lbs. 
Code \Yorc! : TO:\' IC. 
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BRID GES 

GENEI{AL INFORMAT ION 

T he ~illlp!;city ""d "ccUI'aey of bridge method s of llN:u.osurcmcnl huve 
led to their gcn(' l"nl lldoption ro,· the dctcl'm;nntion of resis tance, in
(!\lctun~, H"d cllpncit" "t"<!. , Vhile thcr~ ~ ... e " lHunbcr of stltndnnl bridge 
c; "cuits, din'cring in dctll. il, ,,11 depend on l.>n]uncing the "ollage d rops 
th rough the several llrlHS of (Ill impedance network $0 thut no eun cnt 
lIows through n null indicntor connected acl'O~S the 11<:1""01"1, , 

DIHECT·CUI( I{ ENT l\IEASU){Ei\I ENTS 

T he simplest rOI'll} of hrid~ circuit, t.he WhClI btonc, consists of 
fuu)' rcsistll.ZlceS ( F ig. 1 ). ' Vhcn no cur rent flows through the null ind icator 
1>, the voltages n-b nml {I-d arc equa l, liS Hrc b-c nnd doc, i . e.:-

a 

b i,A = il,1l 

c 

d 

'---------1 1111111-------' 

Rnd he = i"D 

Or A I) = Be 

If thrcc of the resisbuH.."(!s 
lU"e known, the fourth is rend
ity cukl11llted. 

Ihirlgc ",clts",·ements lii
,·ide illto two classes, depend
illg UpOIl whdher direet or 
ulterna tiug CUlTen t is used lIS 

"sou ,·,:<;: . Di,·cct currcnt is 
used only in J"csistullce mcas
uremcnts. A stOnlgc bnttcr~· 

01· other eOllvenient .sOIU·CC of 
Fie ' I direct current is r('(luir('(1 to 

supply the b,·idgc. T he ,·oltnge of the soun.:e is determin('(1 by thc '·<:S;5t
ance in thc circuit, (lnd the sl,fe wn ltnge dissipation of the bridge IInns. 
T he sensitivity of the bridge increases with the applied ,·oltnge. A direct
cUlTent gni",,"onletCl", pt·otected by " suit" ble shunt, is "sed "S II. null 
indica tor. 

[ " ] 
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AtTERNATING·cUnI{I-:NT M EASUUEMENTS 

A clwnge in current is requi rcd for the men$urement o f ;"duct;ulec 
und cupncitlLtice. .\Ioocrn p rllc tiee lUIs nbundoned n ll";OUS forms of in
terrupters in fU"or of n steady source of ulteru" t;u!; (:un-ent which should 
be prudicully sinusoid!d. For th is pur]JolSe " microphone hummer is 
$uitublc if mellsnrements IIrc ml1de nt II ~ingk f l·~[\leney, 0 1· (l '·IlCIIUI11-
tube oscillator if mMsuremellts lire to be mllde at n number of frequencies. 
T he following instruments, fully described d $Cwherc in lhis ciltlllog, will 
be found suit(,blc for usc as sources for I.widgc lucnsuremenb: 

T ype 21 3 A\,dio Oscilla tor (microphone hummer) . .. . ....... . $32.00 

Typc '~HI ncnt-.F,..~qucncy Oscili"tor (l5-9,OOO cycles) . ....... 210.00 
T YI)(l 377 Low-FrC<jueney OscillnlQl" (65-70,000 cycles) . ..•.... 350.00 

T he imped"nce nctwol'k for "lternllling-culTcnt I11Cllsurements is 
suhject to n ,·,,,·icty of modificat ions of thc simple bridge circuit, depend
ing on the purticulnr re.-Iui rcmcnls of the problem. A nUlllber of such 
br idges arc dC8<.:ri l>Cd in the followi ng pnges. 

If mensuremcnh IHe mltde III nudio frequendes the mosl sensili" e 
form of null indientor is the telcphone. The impedllnee of the telephone 
should appl'oximatdy equal thc imped lulCl! of the bridge fo ,' maximum 
sensiti"ity. WI'CI"e telephoncs of the p roper impoo"ll(:c :He not ",·"illlble, 
lui impedllllce-udjusling t ransformer 1ll11)' he u~ed to a(hlpt the bridge 
imp<..:lrmee to thllt of the tclcphoncs. A widc ,"a riety of 5uitab!c t ra ns
formers fa .. this work i$ listed in the tnlllsformer section of this cat"log. 
,\ suilllhic telephone hendset is listed lwloll'. 

Western Elcdric Hecei,·cr T ype 1002-C ..... ................. $12.00 

T he sensiti"i ty of the bridge will also be in<.:rellsed by thc UIIC of nn 
amplifier l)(llwccn the hridge lind thc telephones. This is ]lul"licui:<rly rc
commellde.-I in faclory tcsliJlg where there is conside"lIble noise Ilresent 
lind whuc speed is 11 fndor. Whcn using n 501Ll'CC s\lch ns the General 
Hndio T ype 213 Audio Oseillatol", a filter between the bridge {lnd the tele
phones is nlso :.(h·isable. 

If brid,!,'<! Illct\suremcnb nrc 10 he mnde " t commercilll fr('(lllcncies 
the telephonc is not" sntisfuctory null indicator, owing to the compll l"l1ti,·e 
inscnsitivity of both the telephonc and the ern al ~nch rrcqu(:llc;es. For 
th is 1I"0rk 11 ,·ibra tion g'lln, nometcr is rccommended. ,\t 60 cyeles the 
Gener'll lI adio T ype 338·G Gnh·ullomclel· is n satisfactory nu ll dctector 
where ,·ery grea t 5Cn~i li"i ly is no t r<l!juired . 

Type 338-G Gulvallometer $160.00 
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N \Vhcll using telephones nnd an 
audio-f,·ctlucney source, trouble may 
be encountered in bll lll ncing thc 
bridge, due to n cha rging cu rrent 
fI O\\·ing in the telephoJU::s in conse
quenec of n difference in potent ial 
betwccn thc obSCn"cr Ilnd the tele
phones. T lli. trouble lllily rcndily 
be o'·crcorne by the usc of a trans
former with 1\ .hi(dd betwccn the pri
ma ry and secondary. \\' IM!t"e a trllns
fonner is not a\·uilnble, the " 'agller 
1:-:l< l"lh eonncetion, illustrated in the 
diagrll ltl, 1111'y be used to bring the 
telephoncs to ground potenti al. 

T he extra ci l·euit consists of 
two rC$ist"n~e, J\I Rnd N which may 
be dceade boxes of ahout the same 
tol,,1 resistance a, the bridge am1S, 
an additionltl telephone set and a 
switch. T he junction of l\I and N 
i, g rounded. With the switch S 

open the bridge i, ballt llccd ItS closely as possible in the usual Illlultler. 
T he switch is then clo~e(l and the sceondnry bridge .i\- IJ-:\I-N balanced, 
using the telephones '1'2 a~ It null indicntor. /\ 11 ndjustmenls Rrc, of 
course, !l<lIde on I'l l Il. nd N so us not to dis turb the sctting of the mnin 
br idb,'C. , Vith lhe secondnr ), bridge In<!"nced, telephones '1'1 arc at tn rth 
polenti"l, un.l the fi nnl bulunce on the main bridge mny be obtained 
with the s,,·itch open. 

NUlll(' rous modiliclltions of the fu ndnmenllt[ bridge circuit arc re
quirt'd to ll]('d specific requirements. T he Generll l Hndio Company nuu,u
fnclllr<'s a lin<' of brid~ to med the requirement. of communication 
work which IOr(' t!('scribed in the follo"·ing Iluge •. 

T \ ' )"'E 210 RATIO AI{]\I »OX 

T he simplest type of bridge is mllde up fl"om II set of ratio arms to
gether with n ~l1ill\bte .tnndard, the unknown fonning the fourth urm of 
the bl·id/,'C. The usc of 1·u tin a rms instell(1 of 1I perlllllnent bridge set-u p 
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p,'o"ides for the greatest pussible utility of equipment in the smull labor
a ttl!'.I'. 

T he T ype 210 ]\i,tio Ann Box cutls:sh of twu similar arms, each 
ha"ing J 000 ohms tutal resistl>ltce. tnplx.J "t 1-3-1 0-:30-100-300 ohms. 
T he resist:.,nces arc uf the .~yrton-l>cl'l" .\· type. This type uf resistance, 
described in another $(!ctiOll of this catalug, is practic,dly free frull' in
ductnnce and Cll]H,citHllce effects ,,' ,,,,dio frC<tUCtlcy. T he cUrrent-cnrry
ing capacity is ,30 milliamperes "!HI the :lI\jtlsbnent "ccunlte to within 
0.1%. ' I'he dinl switches arC of the llllliti-Ie"r type, "sMl"in!; low and 
constant resistance. The c"binet is of walnut with lmkelitc panel. All 
metal p"rh arc nickel pl,ttt:rL 

Typc 210 Ha tio Arm Box_ ................. $:!8.00 

II · . -)1 / " -" '" \\ •• It n ·.; . l!Hcns]otls f I:! x v x - . Clg I ;,;,}S 

Cu<\e W ord: IL~ BIJ). 

TYPE 193 OECAHE HHIUGE 

ILs . 

T he T ype H)3 \)('£a(lc Uridge is designed as a utility bridge. I t is 
adapted tu g<:!nerll l l".idl,.'C lllenStl\-cmen\s of resistance. inductance Ilnt! CII

pllcitance outside the field uf special pl\rpose h,·idges. The bridge circuit 
shown on l'age 46 consists of three resistance arms. uf the non-inducti,'e 
t.Jpe. 

HESlSTAKCE i\1 EASU I! I~ ~IE:\,TS. I n nHlking measurements of 
i'I!sistanees t he null iudicHtor is connected bel"'e..,,, Jloints 1 and 2, and the 
ST D post.. "()Jll1edcd together. He is uscd as the resishlllce S\tllld",·d. T he 
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unknowil i~ ~v"ned('fl "I. X and the h"idA'c h"l,,""ed , T he solution of 
the network gi,'cs tl,e e,!lwtivlI!-

II., He 

nil 
T h:s mdhod is suitahle for the n'''H~un'llle,,,j of "ithe'r dir~ct or alter

nating-currcnt. ,·(·si~b\l' ce. a sui tablc sonrec heing connected "t E, T he 
Hccllrucy of the b,-idlf<' fo,' resistance IllCHSllrClllents is to within 0.2% . if 
propel' ,'a rc is exerciser\ hy the o)1·e""lol'. 

J.'\l) UCT .-\," CE :\IE.\S I ' BE'\IE .,\TS. In inducbuocc and C"IMci
tance mcasn,·rme"I~. the bridf,'C must be balullccd fo,' rc~ist.HnCC us well (1S 
for """cLance. The Lhi ,-d rcsist,"'ce Hrlll Be is used to obtain a resistance 
balunce of t.he bridb'C. Since He mnsll)(! conned.ed in the urm having the 
lower resistance (stand" rti or ullknown) um\ this is nnt gene""I1.,· known in 
ud,'unce, it is desirable to sc t the bl'id~,"e up witi, II swi tch so nrrangC(\lhnt 
the null im\icator "'''.'' be remlily trandeIT('fl from 1 t,o ;J, pla~i"g Hc in 
dthe" arm. The bridge: is bnlaneed, the comlitioll "f ~ero cll , ... e"t in the 
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Po 
RIGHT J-I-IO-IOO'" 

E 
BAT T E RY - O.sClllATOI=l 

nul! indicator requiring simultaneous balance of both rcsistnnce a nd in
ductance. T he solution of the network gives the equation for the Un
known inductance 

L x = !IA Ls 
R. 

The rcsis ta nC<! balance gives the relation;

Ilx = R ... (Us + Rc) 
R. 

if Re was connected in series with the stnndard or;-

IIx = 
R ... R. 

R. - He 

if He was connedoo in the unknown arm. 

The accurac)' of inductance measurement is to within 0.2'10 for air 
core inducblnccs. Owing to the chnllge of inductance with saturation it is 
impouiblc to obtain 1Ul exad balance with iron co,·e inductances since 
the degree of sa turn lion chnnges wi lh eHr)' udjustment. The error is 
consequently grcntcr in this type of measurement. T he range for induct
ance measurcment is f rOll) nbout 20 microhcnrJs to sCI'e"/l1 henrys. 
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An inductance may be comp!tl"oo with a cavacitance by connecting 
the capacity aCI'oss H,I. The unknown inJuctuoce is connectoo at t he 
ST D posts, the null indicator to 2 and 3, and t.he X posh conne<:too 
together. The solution of this nelwQI·k gives the equation 

Lx = HnHc C 
The Type lOU IllductflHce Standards described 011 Page 36 are 

satisfactol".r {or usc wilh Ihis bridge. 

CAPACIT .-\t'>,·CE MEASUHK'\rENT S. T he T ype ] 93 D ecudc 
n ridge is also suitable for thc IIICI!SUremcnt of cOnlparatil'ely large capa
cittulces, where cx tensil'e shielding is not required. For capacity measure
ment.s the bridgc is set up with a switch for tl"llnsferring He from the 
standard to the unknown IHIll as beforc. T he unknown condenser is eon
nectoo at X and fl standard cnpacitnnce at ST D. " 'hen there is no cur
rent tlow through the nu!! indicutor the bridge is balanced for both capa
citance nnd resistance. T he capacity balancc gives the equation: 

Ru Cs ex = 
II, 

Since the bridge is in balancO! for resistance 
the resistance equations follow {IS before. 

II, 
It" (Rs + Ilc) 

if He \\"ns in the standard nrm, or 

as wO!ll u ca.pncitallce 

__ "RO'"'""'_ Hot = R. 
- Hc 

if H e was in the unknown nrm. 

The accuracy of the bridge for capnc;ty me/lSurement is to within 
0.2%. The range is fronl 0.01 microfarad to se"Cl"al microfarads. 

G ENEHAI, DESCHIl'TION. T he elements of the bridge ci r
cuit shown on Page 40 arc moun ted in II walnut cnbinet with a hard ruO
her panel. i\ dust covcr is furnish<J<:\ to protect the bridge when not in use. 
The rc~istancc "nits arc of the Ayrton-Perry non-reacti __ e type. T he 
currcnt-eHl"l"ying capacity of the one-tenth ohm units is one ampere; thn t 
of the one ohm units, 250 milliamperes; thut of the ten ohm nnits, 100 
millialliperes; alld th"t of the onc hundroo 1.0 one thoUSlltHl Oillll ullits, 
50 millinmpen:s. 'r he cabinet is copper IinN\ to provide shielding. -"II 
CXllOsed metal puds are nickel pluted. 
Typc 193 Decade l lridge ............................ ..... . $115.00 

Dime.nsions 11" x lOy:!" x S". "Vcight 13% Ibs. 
Code Word: B IGOT. 
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TY1~E 2 1.6 CAl'ACITl' UHIDGE 

For pl'ed,;<> m<'1I$,,,·cl1l(' ,, l. of 'Hu.1I c"pncilnn~* or l.rcu r"l~ deter
minntion of d ieleclric loues the cmlin!l"Y t.I'l>e of bridg~ i~ ulu:. tisfnelol·~·, 
. inc~ th~ sin,.\" ~np"ei t n'H."t"iI in the ci,.c"i t IOfe of the 81.me orJn of ml.g· 
nitude us the cl.p:lcilnuce 10 bc nll'n~u,·ed. A b,·idgc fo,. the mcn5ure· 
mcnt of ,mltll l·'lIu.cit""ccl ,·(l(tui,·e. complete shielding of 1. 11 it! elcUlcIIls. 

The Type ~1H Cn"ncity n,.id!.'t' hn~ Ix-c" designed for thi~ type of 
nl('nSUrenll'lI1. T he delllenl"r~' circuit is simill"· to thnl of Ihe Type 
193 J)C'Cllde Uri,lbO(" consisting of thre<! rl'tillllnCl'l. 1"·0 f lllio :mllS nnd n 
1)O"'er fnctor I"t"iistnnce. T hc cnhinet cont"in;ng the bridk,-e is copper 
lined '"Id Ji"idcd into 8el·crnl ~hiel(kd cO/llpnrbnell t~. 

In ordc.- to isolnte the lwidg<: from ~t l'l'." enlMcilnlle(! elTeds lrnn~' 

(orlllc.-s ,,·itlL g,·mmded shields h.:tween ",. inml· ... n.HI 'l'<:ol1dn'·,I' nrc used 
both III the input to the bl"id~ nnd lit Ihe null <lcll'<:to,·. 

Since this bri,lg<: is dcsigncd fo r the mell,uremenl of 8",nll cupD.ci· 
lanl"t"5 where th<' luh81ilutiol1 method i. 11111.'0:1 with eqlll.1 to l,,1 cnpncilnnCi'8 
in the bridge 111"11\$, III(' mlio ... nn. lire equul rt.'lIidnnCi'8. The use of 
t(lunl nrmS .. ithoul ""itches ,IU.kCII n ' ·er.,· ncc"rnic tlllj\l$tment of the 
re$i~tnIlCl.'~ ponihle. Since the II rtnS IU~ identicnl. IIny 51ight ehllng<'s of 
pOI\~'· fudo)" lI"ith frequency lI"ili h"I""ce ""d prod,,~~ II .. '·C8ultnnt cr ror. 
T he thinl "~lIi~t'\I\~e linn \Il.~." be cO'I\)<'<:I«1 in ~l"ics wilh either eRlmeil." 
arm 118 rcquireo-I to rn.IAnce Ihe b.·illg<'. .'\ switeh 1" is prol'ilicd fOI" 
eo",·eniene(! ill milking tl,e d""'b"C' Tlti. re~ist"nce i$ one of our .llIn
d llTd non-re"cti'·e clccllde bo:l:es, 1110\1111«1 in n .hield« 1 cOIIII)nrirllent. 

It i. "<'r~' of len dCli r"bl~ 10 entibrntc II '·ernier condenscr whose 
tol,,1 cnpncitnllCCl is of the oni<'r of 3 or ,~ :\1 ill I". For thi. 
"'ork the bridge i, first rn.lnn<'t(l, using cnl'ltcitll nces of the order 
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(I f 1000 '\I'\ IF. If one of th(' " ('si~t",,('e r"t io urms werc to 
be ine~ .. ;;(,d one p" ,·t in one thousand, i. e" from 5000 to 5005 ohms, 
the I'alio of the e"pncit(lnce~ would be c11t.nged IIcconlingly, which i~ " 
chnnge of 1 :\ 1.\1 F. I n 01'{1(,1" thnt Ihe r(llio ,lrmS IIU.)' be 
chnub~ 1 in this manner, r('s:s\t'n(.oc unih lire suppli('(1 with the btidg<'. 
'I'hC'i;(' unih mal' be a(lded to either ,."tio ",'m, Although the 1I1nmlnnl 
C<luipmenl of ~(.ch bri"~'C includ('s Ihr~ of thei;(' ,'e,islnnce unils so 
"s 10 gi,'e mlio$ of nni",IUncing of 0.001, 0.01 lind 0,1, they e(ln he fu r
l1 ished to gh'c uny I"utio desired. 

Since the imped (lnce of small cllpacitunces ,,' 1000 cycles is high
th"t of 1000 '\1 i\ IF. being 160,000 ohms- it is dcsir"ble thnt 
n high ionpcdHncc dctector he used to denote the balnnc(' point of t. he 
bridge, As tilc imped'lIIce ut 1000 cycles of n ]Jr.ir of sensitive telephone 
recei"ers is only of the order of 20,000 ohll1$, it is cI·ident thnt this is 
too 10\\' . For this rC'uson nn impcdnllce-mljusti ng tr"nSfOl"Ulel', designed 
to work belwcclI "n impC'd nnce of 200,000 ohms 111111 a., impl'(l"nce of 
20,000 ohms, is u~ecl. T hi$ ''''''''"ge111C'1It lH'o\' ides the coneel imp .... dunce in 
both the bridg<' lind the telephone circuits nnd mnkes it possible to uetect 
n 1'C'ry snu. lI dilT(, I'elll:e ill polcli linl, snch :os thnt c~t uS('(1 by the unbnlnncing 
of Ihe condenser nrms 10 thc exkllt of one-hl1l1dreclth of It micromi~ I'oflt1"ad . 

III or<1e'· to pl'e"eut en ol'S duc to CIII>lIcitulice betwc<:u thc oIJier\"cr 
.. nd thc te!cpholles, 11 gronlldecl shid d is IIs('(1 betll'ccn the IlrL m1lry nnd 
. <:condnr), of this trllnsformC'I'. T hc junction of the two rc$i$I(. n~~ ar ms 
is nlso gl'Oundcd, 

T he nccurntd.r culibl"ntoo d~lIde "esistnnce '''' Ill providecl for PO"'C' I' 
f"cto,' Illcusuremcnts is \"Illunb!e liS " menns of lIIelt$uring didtetric losses, 

Ol' EHATION. A complete hook of illSlrucliollS, outlining thc p,'o
cecll1 re fo.· vurious typcs of meli surC'l1lC'l1l, is suppliecl with cltch instrumcnt. 

US ES. T hc T ype 21(; Cll]ln(~i t .r Bridge is udnpted to Ihe measure
Ill('nt of c"pucitnllces up to noollt 0.5 M I'. will. grC'nt nccurncy. T llc hridge 
is cnpuhlc of indicnting "n unbnln l1 cc of one-hulld reclth of " rnic romicro
fnrud, T he prohnhle enor of IIICaSlll"C1l1Cllt using thc T ype 222 P re
cision Condenser is nboul l i\ I'\1F. " ' hen greutu IIccun.cy is \"('(1uirecl 
nil " ccnmtd)' enlibrt. ted condcn~cr of slim]] cnpncily should be cOlll1cct('(1 
ncross the T ypc 222 l' rccisioll Condellscr. As 1II0St errors comc from sl ru.'" 
llC'lds nnd moving !cuds, n pcrl11!1nent nlld s\lbstnntinl sct-up is nccC'Ssnl'y 
fOI" nccl1 l"nlc work. 

T hc bridge is !ll~o $uil('(1 10 Ihc delcrminllt ion of tht 1>O\\'er f(l ctor of 
diclectrics. T he ,'esisl ance IIdj ustmen t onn)' be mndc to one olun (a I 1I101lgil 
the ill1l)('(IIIIlCCS me!lsl1r('(l nre often in the neighbol'i,OO(I or 200.000 ohms). 
T his ~ingle ohm, l'owe\'C'r, 01".1' he a considerable l)C r~('nlllge of thc chunge 
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of resist;. nce He fl lld for thi~ r(:,,$on frum 5'/0 10 10'/0 is U COlIsl'r"nti,'c 
figu re fo r Ihe IIccu .. "cy of resislnnce lllensurclUcnh. 

T hc tcsting of slI1,,1I samples of cuulc Or the study of temllCn ,tllre 
chunges in {lic1ectries i~ madc CH~'y bec(l.ll$C of the sellsili"il), of this 
instrument. An example of this hIller lise is " tesl nmde on n s<1mpl(' 
of h(lL'd rullkr. The slimp!", which wus IhrCt inches S(11H, re nnd one· 
h"lf inch thick, W<1S pl:.ced bct.wc<:n two lIletal pl,dcs. A t 5 '~ 0 F . th is 
samplc hud " cni'<LCit,,"CC of 11 .\IMY. I",d n ph"sc Hngle of ;~8' . " 'hen 
hen ted lu 1000 F . the cupuei bol1ce hnd inercnsccl to 12 i1I .\ l r. a nd the 
phnse lingle to 10 55' . 

For lhe uSlIal 1'11 11 of c!'pucihlll<.'<! ulid powe,' f"clor mc"snrements, 
the '1\I}(: 213 :\"dio Oscitlnt.or is SlIitnble "~,, source. ,Vhere IlIet!S\L1'(:

ments (I re to be ,nndc o,'el' a wick runge of freqnencies the T ype 317 
Low- F r~'<l uenc." Oscillutol' i~ n,·uil"ble. Thi. inst rument offers n nmge ex
temlillg from the upper eonnne"ciai frequencies, t hrough the :nodio a nd 
carrier fn~lucncies find into th" ""dio frequencies. 

T he hridge circuit is mOllnted in l ' walnut cabinet uud "cry tho
roughly shidded . The resis tance box is in n scp~. rn te shicldco:\ compart
ment, The runel is of b"kclite " nd all exposcG met:.1 pnrb nre Il iekel 
pl" ted. 

'l'JI>C 2 1(; C"pucily iJ rid;,.'C . .. ...... ........ ............... $175.00 
D imcnsiolll J 5" x 14-" xi". \ Veight llPA Ib.! . 

Codc Word : CI VI C. 
T YI>C 21;j Audio O~cill:,to,· .............. .................. $32.00 

Dimensions 6" x 4%" x 5". Weight 4lh lu¥. 
Code Word: AUGEB. 

T )'IJC 222 Precision Condenser :\Inx. Cup. 1500 "BIF ........... $90.00 
Dimensions 9" x 81/:( x 10". \\'eight 15I1J$. 

Code Word: COP.·\L. 
T ype 2;}6-1. Jlnlnncing Condcnse,' Max. C"p. 1500 i\ IMF ... . .. $38.00 

Dimensions 1%" x 1 Y.!" x Sy.. ". 'Veight 9 11Js. 
Code Word: CE DAH.. 

TYI'E 383 CAPACITY HIUDGE 

CC""'in c1" sses of cnpHcit"'"ce ,ueasu"emcnLs where nccurnte delcr
mination of power f"ctor is nut i1ll1'Ul'hwt enn IJC oblt,inco:l with simpler 
forms of hridge th"" the Type 216 Cnpncity Jhidgc. In the design of 
delicately :,djnsled re<.:ch·el'S it is ncceunry 10 give cOllsidernhle attention 
to lhe inte r-electrodc (grid.filament , p[ule- fi hullent, ulld grid-pillte) capa
cities of \'flcumll luks. ]~o r t his l'Cuson, the l11e"8UO,(,lI1en1 of these cap" -
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cities is of particular interest both to tuLoe und to receiver nmnufacturcrs. 
The very small capacities invoh·oo, about 5 1\1.\lF., render the usual type 
of hridge measurement not very satisfuctory for this uS<!. T he Type 
383 POI·tuhle Capacity Bridge is pnrticularly designed for th is type of 
work. 

A eon\"entionui type of Lridge circuit, us shown below, is used, con
sisting of two resistance and two capacity arms. It is actuated 
by " sdf·contnined microphone hummer supplied from it 4.5-\"0It dry 
battery. T he output from the hummcr, of nbout 800 cycles fl"<lquellcy, 
is fed through a transformer to the brid~ circuit. T he transformer has 
" shidd Letween its primary lind secondary, and is in addition wound in 
two sections so as 1.0 reduce cap!Icity effects. T he phones are supplied 
from nnother trnnsformer, whose primary is connected "cross the bridge, 
lind whose sccondury is brought out to the 10ll"er PHONI!: 

termi,,,lls (IS shown in th!! photograph. T hree adjust
men ts appear on th!! bridge pa nel, mal·ked LOSS 
-,\ DJ ., z l~ no -,\OJ ., "nd CAl'ACITY. These !!or-

H 

respond to the condensers laWlco:l LOSS ADJ. , VEIL, and CAP., l'especl
iyd.r in the diagr(tm. T he LOSS ADJ . condcnsCl", sh"nt",l acrOSS the 
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rcsistnuc(! "rms of the bl'idf,'e, compcns!lte~ (0 '· the l"I'ri"lion f,·om lero 
of the power f"dor of the unknown enpacity. This ndjuslmeul is not 
culibra led as it is not intended for U$(l lIS " means of ",ensuring power 
fndm·. It is intended merely 10 compcnsn te for loss current in th(! 
condenser arm which might olh(!rwis(! r(!nder " balance of the bril]f,'e im
possil>lc. II is genen.II.1' lleCCSSU'·J to mnke this adjustment only when 
rather high loss is tusoci:. ted ,,·ith the cnpacity under test. The ZEHO 
.·\I) ,L condenser is includc:d ac .. o~s the balancing condenser and the Ull
known in oo·dcr to bnlallce oul st.·"." cap"cities of \(!nds, sockets, etc. 
Since the n.tio lHms nud standnnl condenser nrc fix{'(l, the \ot,,1 c.~p"ci ly 
in the fo •• rth am, of the brillge, which includ~ s the unknown with its lends, 
the ~e,·o-ndjtlsti"g nnd the meulH·jng condensc:r lllust Ue eonslllnt fo.· 
blllllllce. I n muking mellsu'·"",ellis the lends, sockets, or other nppa,·alus 
"~~o,·i,,tNI ;".~ cO'llled('(1 to the tnmin,,\s flml th~ c"pncit~, of th~ ZEHO 
ADJ. eOlld"n$Cr r·cd uCC(1 sufficiently to bulfln~~ th~ bridb'e with the CA P. 
conden$Cr set fit ]Ilflxi ul1Un ~npncity. T he diul 011 this ~olldense r is set 
to I"e .. d 180 dcgl"~s out of phnse with the capacity, i.e. , tJ..c dinl is set 
" t 0 for nm~i"l\lln capncily. 

The unknown capncity is then connected und the condenser marked 
CAl'. ro tnted (rl'<lucing its capnci ty) until the bridge is again 
balunced. T he LOSS ADJ. condellser is ndjusl('(l "8 required in ench 
cnse. T hc cnpncity of the unknown cond~user i$ obtained by mult iplying 
the reudiug of thc rneasu.·ing corHlenser by " fuc tor appeuring on the diu!. 

A Hry con'·cnient necessory in m"king me!l8Uremen\s on the inter
eI~drodc cn]laci ties of '·"ellum tuUes is the socket shown in the fore
g ,·olmd of the photograph. T his socket is CfjuiPI)('(1 with throo plugs 80 
SP11Cl'd ns to fil the binding posts of the bridge, amI connected to g rid, 
plate, lUlIl filillncut. In !llCMUl"ing the tllUe eupaci t ies, tbis sockct is 
plugf,'Cd in "'1(1 thc bridge b1tlrllle~xI for zero. T he tnhe is then pl"ced ill 
the socket untl its cltpncit ies mcu811 red directly. 

Hcudings can be made to I<lmut one-half di,·isio.i on !l Olle hUlldr()d 
d i,·ision 5cnl~ with telephones, or somcl\"hnt more accurately if 1111 nmp1i. 
fier nnd vaeuum-tuUe ,·01tmelcr nre uscd. 

T he Type 383 Cap:lcily llrjdgc is made in \."·0 modds. OIlC, with a 
range extending lo 30 ~ I.\ I F., is d,,~igned fo r the lIleasu l"Cment of 
smull cnpacities. :\noth~r, wilh a ri.nge cxtending to (;00 U~If.·., is pnr
lieu11 . .. 1.\" useful in rn;[I.c1:il'g condenser units for use in 8 ingl~ conto·ol set
lipS. The accllnlcy of the instrument makes it '·cr.,· useful fo.· this pur
pose, "s it will $how up dill·cr"necs of less thun 1 '\lMF . between such 
unih. l is simplicil..v ill rOllll'nr·ison with the qUllrtz-controlied oscilla tors 
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IInJ other expedients resod .... d to foJ' comlcnscl' nmtching recommends 
it strongly. 

A IWy useful adj unct lo the CUPllcity bridgc is !I b'o-slllgc amplifier. 
A ,<ncuum-tu\.lc \'oHmete)· such 11$ the T ypc 'l20-A Thermionic Voltmeter 
can Ih .... n I>c USt'(J to detect halllnce lind 11 sOlllewlwt gl"e/del" llccuracy " t
\"illl'<1 Ihun is llOssihlc with ellrpholl(,s. Another "d\"ll1ltagc of the I·oll
met er is thnl it p.ermits tol(' rllnt"<! limils to he Ilulr\(l'<i on the di,,1 of the 
,·ollmctco-, " useful \w"cticc in r"ctor.,· iU$jK'dioll ,,"Ol·\(. 

T he 'l'."p(' :l83 Cllpaei ty Ilridge is mounted in " copper-tilled ,,<,.I nut 
case wilh /I met!>1 P:IHCI. All e:,:po$oo melul pu,·h nrc nickcl plated. A 
4.5-\'0It lmlter)" is suppli<XI with the b,·idge. 

T.'·Il(! 383-:\ Portahle Ctlr~,cil." Bridj.,'(' (30 1\ 1:\IF.) . ......... . . $80.00 
Code Word: llH Ul;\". 

'1'.,.)(, 383-TI Pod"bte CHPllcit~· Bri{tgc (GOO !lI:\I 1o' .) ......... . .. $80.00 
Code Word: JJUGI.E. 

Dimellsiolls hoth lYI)('s 18" x 6 Vs" x 6V:t. Weight H%, Ibs. 

TYI'E 2 10 CM)ACITY METEH 

1"01' t .... st 1I"00·k 'I tlil'Cct-I'Clltlillg britl!,"(! of fni,· Ile(IIII·ll e." is of g l"cHl 
cOl\l"~ni~lIc~. T he T ype :NO CnplI<:il .l· .\ lr,ler is designed to fulfitllhis need. 
H is especinlly fl(\apted t o general 11,00I"nlor.'" anti cOlllll1el"ci"l uses ill ob
Ini"i,,!; c"pncitallce \\IC"SIl,·em~lIts l"angiug {rou, 0.001 to 10 MF. wilh 
IU' II("cun,cy to lI"ithiu 0 .57". Jl s sinlplicity of '-'1K',·"ti"n Hnd !,.-ellcrul 
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dependabi li ty muke it irwa!ullble in factory inspection work in measur
ing or comparing capncitl.,'<.:e "alues, 

T he instrument consists of n capncity bridge with \'uriable resist
ances in the ratio urrn$ utld cupl.citUllCC$ in the unknown and stundard 
armS, A schenmtic diagram of t he whole assembly is shown below, 
The input is f,'om II speeinlly designed mie,'ophoue buzzer supplied from 
a 4.5-\'olt d ,'), bnttery contltin!!ll in the case, P rovision is also mude for 
the use of an external bntte ry. 

T he r<!sistnnees i\J and N arc wound on thin bakelite strips to reduce 
di stributed capncity and inductance, H is 11 rheostat of 120 ohms rc
sistlluce. 

PHONf:S 

T he standard condenscl' C is built up of copper plntu inter
spaced wi t h mieu dicledric, 1l5scrnbled under Pr<!s8lll'e Ilnd impregnat!!ll 
,..ith paraffin. It is firmly elnmped in ,. hen,'y brnss frame, 

OP ERATION. Udore open.ting the meter it is neecS5ary to put the 
battery in place as follows: Hemo\'c the four screws ut the corners lind li ft 
the panel Ullt.. Thc battc"J' i$ then slipp«:! under the holder so that 
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such data it is necessary to a pply an AC. potentinl to the grid of the 
tube and to make use of certain Imlanced-bridge measurements. 

T he Generul Hadio T ype 361-B Bridge was developed to fm'nish 
lin instrument which would not only pro"ide for the easy and rupid 
measurement of fij'llnenl emission and certain so-callN "static character
~stics". out \\"ould .'llso act flS a direct-reading bridge giving three funda
mental "dynamic characteristics" of the tube, nmllely; the Amplification 
Constant, the F lute Hesistance, and the Mutual Conductance_ T o measure 
these dynnmie constants the hridge must be suppliN with curreul from 
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lin lIudio· fr~'q\Lcncy lone SOU L'CC, p"cfel"lIuly sinusoidal in ClllHucler, lind 
Ihl'lI be uulnllced fo r n tlUll sclling ill lhe telcphonc hCfLdscl in lhl' mlltL
ncr of Ihe ordiwu'Y impedlt ll~ brid!,-e. T he T.Ype 21;\ Audio OSl'illntOI" 
mnkl'$ 1111 cx~lIlmt tone source for this (lU,"!>OSC. 

T hc brid~-e is designed to combiuc accu racy ,..ith g rell! easc and 
s\)CC(1 of mnnipulntion . All changes in thc brid~ to obhlin thc different 
circuits used 11"1' lLL ucic by ILLI'nn8 of throw s,,·ilches. T he bnluncing ad
j ustmcnh ,He on " d i"l-dccnde scheme. 

T hl' tullC to be mensur«l i$ i ll~ertc<\ in 1\ rletnchnbte sud:et. mounted 
('xt('rwlliy 011 the p'.tllel of the> bridge. A 10-,'olt \\"utOIi 1I1ell'I" iS llrO\'idt-(! 
fur tllelt$u.-ing th(' "olta~ directly ucro51 the Iilamenl tnminnl~ aud, by 
means of n mult iplier, thc phllc baHery ,·oltagt'. :\ \\f~ton ,'j' millinmpere 
meter iii uS('(1 for nlCMuring the plat l' eurr('nt. Thi~ is e<luipp('(1 ... ilh II 

.IIhunt t·xtending ib "Ilnge to 25 milliamperes. J'ro\'i,;on i$ mudc fo r 
insel"ting all .. ' desired g.-id battery in the g r id circuit. T hus, by \·Ill".'"ing 
the fillllne ni "ollage, pla te voltage, and grid bins ( nil by m~lIn. ex ternal 
to the b,·id",c), the dntu for the cI.slomnry "~ t,'tic chal',u.:t~ ,·istic cIIL"'es" 
may be "clld eO'l\"cl\ic n tl~· on th~ bridge n>etcr8. Hout;"c i.hlpcction tc~h 
at definite voltages nTC. of course, quickl~' ulld ensily performt-d. 

The hrid~ i. CCl uipped wi th three telephone key. a nd 1"'0 four-dial 
resistAnce li MnS, the propC'r manipulntion of "'hleh ('nablC'l the OJ"ICrator 
to delel'mine quickly the th rcc dyunmic chll facterist ici ml'ntioned abc)l"c 
for lill y plI rt ieular *pedlicutions of filament voltage, plate volliLgc and 
grid billS. T hus, in a similar m!""'el· , the "rlynulHic ehn nlcteri8tic curvcs" 
of a pa r ticular tui.Je IIllly be obtainl'(1 casil)' und l"lIJlid ly lind rese<l rch 
or "oulinc in8pection w(}J·k g~ntly flleili tntcd. 

T he rcsisl1HLce8 u~ of thc non-imlucti\'e, 
type, lind the bridge is fldl'qulllely shielded. 
hu. a shield i.Jetw('('n its Iwo ... indingt. 

low distribut('(\ capacity 
T he input trllnsforn>e r 

T he unitl constituting the bridge LlIa~' be nrraug«! in IlU)' of the 
uccompauying circuih hy LlI'\I'ipnla tion of th~ key switches. 

T he ' I'-"pe 361-11 \',t(;uu ILI-T u\)e Bridge i.~ dMigned to IUMsm'C AC. 
,,~ well ,, ~ nc. tubes. 

T he prcci$ion of results oblll;n('(1 f"om the bridge mny be impl"ov('(1 
by the 5uh~lit"tion of a resistance of 100 ohrll$ for t.he telel)hones, and 
tire usc of all ntn]llilie)' for bnla llciug. This rcduces the effed of tdephonc 
i,np('(\unce and direct-cu r~nt re8istancc drop lhrough Ihe telephones to 
thllt of the l OO-ohm resistant~. 

T he ci"cuit of Fig. 1. obt .. in('(1 '-'.'" throwing in the key nH ... kl'(1 
Al\Il'T. JFI CAT JO:-" CO:-" S'l'ANT, prOl"ides for the direct lIlenS\lTClIlcnt 
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be made of plate resistlUlees "p to 100,000 ohms in 10-ohm steps. 
!-'or the inct>$uremcnt of mutual condudunce, the bridge d"cuLt i. 

tra.nsformOO to thut of F ig. 3 (the 1000-oh'l1 plute resistunce of F ig. 2 
is reduced 10 100 and the grid rcsidu"ce ~omcs 1000). Bulunce il 
obtninoo by lIdjusting n " und the ,·,lI' iometer. 

At bulance; R~ h = IOO IP= IOO)l-E,,/( fl '+ IOO) 
..:,,= 1,000 IT 

!lA= IOO,OOO )1- / 11 1' ( R,> i s l ~rg" L'Onlp"red to 100). 

)I-= I\~ n "/loll,OOO 
!\I" tu" l comlud u IIce= )I-/ II.- II.,/ ! 00, 000 

Sincc t.he A-Ilnn is marked with 1/ 10 of ib true re~istunee; 
Mutu"l cond uetHIl C<! in mhos :::: rending of .'\ -HI'I1l x 10- -. 
"ulues up to 0.01 mho mil." be rend in steps of olle micromho. 
It should IK' noted t hllt some erro,' is i,woh·ed in the "ssumpt.ion lililt 

H,' is lnrge, co",~""ctl to 100. Thi. error mn," hecOIllc quite g"cnt when 
mellsuring tubes of low plnte rcsisblnce. The percentage error isIOO/ UI" 
T he b"idge ,·cnding is less tlwn the h'ue ",duc of IUlltnnl eondUeUl tlec. 

Fig. 4, is U,e ci"cuit for tnking the shlt ie chll[";leleri~ties. The 
"oltmct"l" is nOl"mally connected ucross the /il 'lnlenL I)"preuing II swi tch 
connects it aCI"OlS the !lIMe 1"lttery, Ilnd throws in n multiplier. T he 
maximum .. e"ding is 200 ,"olts. Th" ammeter is ]Ho" ided with 11 sl tunt, 
rendiug eithc,' 5 "I" 25 n, il1inmpcl'es maximum. A unttoll type of switch 
controls th" shunt . 

A pamphlet of ill~t"uetions i~ supplied with th" bddge. 

'I'.l"1>e 3(i]-1I YueulHu- '1'llbe Ilt-idge ......... . , .. . .. . .$220.00 
l) imeusioll$ 16" X 14," x 8". \\'eight 21 lin. 

Code \Vo>-.I: m ilLE. 

The bridJ.,>'e llt"icc i"d",lcs ~()rkcl~ ro>' the IjX nnd UY-b".c tuks. 
L; \ '-hnse 1lc1"plcl' sQ(·kct~ I1lil.'" he obtnin«l "s follo\\"8: 

'I'.'"l'e 3(il -.J.O 1'"" us.:: \\"i lh luri{<! li \ '- lm$C 
T.'·I><: :.I(il -.j.l For \18(> " ·jt lt sm. II {; \'-b"se 

Price, cithe,- t."p.~ . , .. 

TYPE 44,3 i\IUTUAI_COi\nUCTAi\CE METli:n 

$3.00 

or thc three fllnd"mclltFoi dynnn,ic const1wh of the th ree-clement 
,'"emlln tnbe (]llate imp«lance. ,""plificHlion factor, 1l11d mutunl coutluct
anee), tlte ml1tl1~1 comlllctnllce gi,'cs the most posit;'·c hulication of the 
tube behllvior, since it i,woh'e~ the rnlio of the ot her ],"0 constunts. 
" -hil" the Illuhllli cOl1(luctnnN' is not II compHe indic"tion of the eom-
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pRntti"e merit of tubes of differing 1.\'1)<:5, it is a positi" e indicntir.m IImong 
tubes of the SI'llle type. If It tuUc fails to mcct the stll1Hlllrd speei/ica t iolls 
of its type. either through faliity filamcnt cmission 0" IlII i"concct spncing 
<)f the elements, Ihe Illutllal comlllc\aHcc always will he lowered. Since the 

mutllul conductance is vcr.\' easily me" sured, this constant i ~ the one m08t 
suited fOl' use "s ,.n "cceptllnce standnrd for pllrchnsers, alld rot· usc 
in factory, store or I"boratory for rapid checking of tubes ,lgl,illst a 
sbllulnrd "niue, T his de"ice should not be confused with the T ype 
j61-11 \'(I,alUm-Tube Bridge, which is " labomtory iZlstl'lIlll{~llt desiglloo 
to gil'e nccurate nlCa~llrcml'nt of 1111 t hrl'C cOlIstlluh. 

T he '1\1'1' 4 +a ) lutuai-Conducit.ncl' 1'11 1'\1'" is " null-po: ll l br idge in
st l'lunenl excitctl bJ n self-colltuinoo microphone humml'l' nnd b(ltteI'Y. 
A stu miaI'd UX -tYI)<: of socket is I)\'ol'ided liS well .~$ II socket for the 
Il"e-pl'ong separate hl'"tl'l' lubes. .-\11 t ube balleI'll'S arc exlerrlu!. Any 
desired plilte votlab"C may he applied 10 the tube 1\g well liS any desired 
grid bill sing ,·oltuge. T he [n~tl'umen l is c<tuipped wilh a "ollrllcter ro.· 
illdicuting thl' '·oll"ge {l('l'OS~ the m,mll'ni. By the usc of one or the 
o\hl' r of the rheostats mountC(i on the pIIlIel it is possibll' 10 adjust the 
filnment voltfigl' 10 the coned vnlue for am' stnnrlnrd tuUc. A puil' 
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of telephoncs is used ns n null indicator. 
ill n noisy etl\'irOllllleut un external stnge of 
Ucsirnble. 

If tire br idge is 
amplification will 

o])ernted 
be found 

V"htes of mu lunl cOllducburce having a precision of within 5% 
nt'c quickly outnined hy the manipulation of II single din! to gi,'c silencc 
in the phones. T his di,,1 is enli lmdcd to read mutunl conductance d irectly 
in nricl'onrhos from 0 to 2:')00 micromhos. Tire di(,1 spacing is not uni
form but is so gn,dnatlXl ns to rnninttlin nil npP"oximntely IXlunl per
centnge 1)rccision of rending o,'cr the ('utire senle. 

]),·icc docs not iuelude buttery. A 4.5-1'0I t bnUery is required. 

T ype 443 J\l utua l-Conductunce :Meter . . . . .. . . . . . .... . . . . . . .. . $55.00 
Diruensions 10" :c: ] 0" x 4%". Weight 6% llYs. 

Code Word: MUCUS. 

T ire following list of l'epreiK'/I la t i,'c ""lues of mutunl conductance 
for var ious types of stnndnrd lubes were obtninlXl with the Type 443 
J\1 u lUll I-Conduct flnce J\ lclcr. 

IIh~'(I$I"1 U...,d 
1 \ "l''''''''''' tnt h 'c 

Mul lin] 
Hig~ ' AW I'il~ "'ent Orid Plale Contlu~l n"ce 

Curr~nt Cur,..,,,t "oltage DlnI YoHaS" (.\\ icrol"uos) 

UX -11 -U X-12 X 1.1 -4.5 90 300 
UX-2'.W X 1.5 -9.0 135 970 
UY-227 X 2.2.') · 4.5 90 ]010 
UX - I!}!) X 3.3 ·4.5 90 420 
U X -120 X 3.3 -22.5 135 510 
UX-200-A X 5 0 45 ••• 

~ UX -201 
UX-201-A X , -4..5 90 HO 
UX-:Wl-JI X 5 -4.5 90 NU 
UX -2.J.O X 5 -3 180 aoo 

{ U X -l1 Z 
UX -112-f\ X , -9 135 1760 

{ UX-171 
UX-111-A X , -41 180 ] ;)30 
UX-210 X 7.5 -35 'J25 1450 
UX -250 X 7.5 -8. 450 ]800 
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FREQUENCY STANDARDS 
F O!" mallY .n~f\!,S U.<'! GCIl(!nti H adie> Company lifts bccn cng'lged 111 

the d(!,"ch.>pmcnt of independent frequency standards. !\ lcthods of mca~
tIl'em..,])! ha\'e llffn btcaJiiy "'HI greatly improl'e,\, and the d'::\'c!opmcnt 
of 1l10r(! I'CC""fll~ standards has kept pace with the dC"ciopmcnt of meas
urement methods. 

T he f'"L'QllCllCY sbllularrls olfcroo hy the (;cncraI Hlldio Company 
'He of (\\"o classes : fundalllcnt,,1 laboratol'Y caliLration siumi'll'ds fo r 
which pic~o.clcchic osr,illid.ors i"'C IIOW U$,,<:I, Hil t! s,"colld (ll"Y ~tu"d"rds of 
the '"CSotMnt-circuit type. T he ronnel' h,wc ,.ceciltly heen ijupplcmcntoo 
by lllllgnctostrict.ion oscillaturs fo,' Usc "I the upper audiu and lower 
,.,.dio frequencies. 

PIEZO-ELECTHI C OSCILUTOHS 

'I\ pc 2 7.; I'i .. ~ ,,-E l ccl dc Oscill,,\or 

T he pi~~.o-ckdric propcrlic~ " f crystalline (IU'lrt~ make it pm·ticu
Inrly wdl )lrln.pk-d for usc as >l frC<1ucncy standard . :rlnLes of Ihis mu
lerial, when properly prepared and placed in the circuit shown nn P HgC 
(1<1 , will hold the fn'qucncy within ,"cry llnrroW limits. T he oscillnting 
[,-CCjUl'nCY is nearly indep('ndell t of the cledl'ical constnnt.~ of the circuit. 
T he f"cquellc)" is principally d"peudent on the pl,ysical dimcIl8 ionil of the 
qual'll'. pillte which 1l"'Y be ground "cry closdy to SllC,~ificHlions. 
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GENERAL NA DIO COMPANY 

The General U adio Company, working in conj unction with D r. ,v. 
G. Cady and D r. G. ,;"r. rierce, has developed a commercial application 
of this principle. 

f/VO'fI ,.,.,.C"!-'i,.,""M ........ ty 

"·6 

H..:II~. ~ ;;. fk,~ 
6/I1d f<od" • "A ' ~''''JI 
JrnJ~" .. ,_ 

" 
0. + 

The oscillator circuit is shown a bove, A UX-199 tube is used us an 
oscillatol'. The meter, mounted on the front of the panel, indicates whell 
the ci l'cuit is oscillating , The circuit between the plugs marked TEL 
mu st be closed. T he tuned ci rcuit must be ndj usted fi}Jproximatcly to the 
frequency of the quar tz plate, or the system will not oscill ate. The system 
will oscill ate only ti t the fJ-equency determined bJ' the plate, and not at the 
frequency of the tuned circuit. lVhen the plate has several frequencies of 
oscillation, the tuning of the vacuum-tube circuit determines at which of 
the freq uencies the platc will osci llatc. The coil is mounted externully and 
is su itnble for cou pling to olher appara tus. 

Li mits are imposed on the fundamentnl frequcncies for which it is 
possiblc to provide plnres by physicrd conditions. The lower frequenc ies 
!'(~quire vel'y large p lates, whi le for the highe l' frequencies the plates 
IIrc vCI'y thin, difficult to handle, a nd fragile. The practical limits lit 

present arc about 100 find 2000 kilocycles. Lower and higher frequcnc ies 
arc rcudily ohtained from thcse fundamen tttis, since the oscillator output 
is rich in harmonics . Hca SO Il ~lble cllre should be taken ill handling the 
pla tes, as they will fracture if subjected to too great a mechanical shock. 

'~I here it is desired to usc the weukel" harmonics of the tube, one 
or two oscilla t ing vacuum-lube circuits mfl..y be: cou pled to the oscillator 
ou tput, and tldj ustcd to zel'o heats. If diff"crellt hlll"monies are used for 
each oscillator, hllrmollics liS high liS the 3001h mlly be utilized. Lower 
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frcquencie~ tlUlIL the fllllfhuuentni m:.~· ulso be ohtnined by n~llns of 
the Iluxiliary tube. The uUliili i, ry tube is udjulted to the lo ... e r f re-

(Iuency by tuning it for tero bent behl'e'C1l it. hUl"IlIouie of the desirod 
order tlml the quart:t-control1(!(1 oscillator. no"~ m('!l11I 01 t hil dC\'i« , 
"single plale lila)" be IISI'<\ to oblnin a great nnmbc.· or frcqueneiet. 

TYPE 2i5 I'IEZO-t-:LECTHIC OSCII.LATOH 

I n the General B n{ liu T .'·Il(! 275 P ie1.O-J:; ledl"ic Olcillator the Pl"incil)le 
of rrc(luency con i 1'01 hy the usc of (t1u,dz crystlllsluu IlCI:n nlild e 1l ""Huble 
fo r b'CIU'l"al eli lX'l"illlcntill lI~. T he Ty p.:: 27;'5 J>it1.O·~lcct. l·i c 0 5cilln tor i. 
intcnrk.1 prinu\l"il.,· lor " Irl'<I"~nc.'" Sl,ltld'll"d. AI linch it olf(or~ nunICL't>lI8 

l!.d'·nnt"J..'Cs 0"Cl" the ol'ti iu",·.,· st,,"d"'"fl ,,"nl"(~llctcr n8 n prinmr.\' sbHld"rd. 
T hc cnt irc ('(lnipmclIl i. cUIl.idernbl ... IC$$ hulky thlln the 1I"1I"Clllctcr, nml 
thc c5~ntiJtI stnmlurd of frcqLlcncy. thc qultrh: pl"tc. is of wst-pockct 
dimcnsiolls. Thc 1~llIen<:~' of the piC7.o-ciedric oscillntor i determined nl · 
mO$l cnti rd~' b~' the constnnh of the (/1I1lrh "I"te and holdc,' n"d therefore 
;. Illllint"illed lll"llclicnily CQII~lnnl . once thc 1'''.'·$ic,,1 dimension.'! nrc li liCd. 

T he iush'ullIent is ctltil'ci~' IK'lf· cont"illed nlul eon$i~h o f the com· 
]!oucnts show .. in the Wi";ll).: dill~null , mountcd in " ~nit"lolc cHbinct 
which h,,~ space 101" nI l net·cUI,,·.,· b'dtcl"j~8. Siuec the pl,, !{:: is mounted 
011 tl'e f"ont of the pu ud with" pl":..r-ill i""""'g'<'mcnt, pl'd~8 HII')' be 
"cudil)" cliehnnJ..'t'I1 in o,·(]t' r to (·li tt·ud II, .. f,·t~I"('I'ty ,·"n,l,(e. 

T yp.e ~7':; I'iczo-E ledl"ie O~cill"to.· ..... .. ...... ....... . _.. 60.00 
D inK'n.iOlu 10" x 11 " x 8". Weight !)¥llb •. 

Codc Word: 1..\IlEI.. 

TYPE 37;) STATION l'IEZO-t:LF.CTIHC OSCltUTOn 

F or bl"ondcnding silltion L1SC therc hns heen dCl"ciop('d t he T '\l><' 3i5 
Sh,tion l'ic7.o- Elcdric Qgcillnlo... This instnlUtent ineorporutCI II IL O$dl· 
Jntor, simil" .. to the '.1'."1><' ~75 T' iczo-Elcdrie Oscillntor, and .. t"'o-slage 
nmplifie,· . TI le nddilioll of the "'npl ificl" mllke. Ih i~ unit suit "hie lor 
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monitoring in the operating room. " 'hen the T ype 375 Station P iezo
Electric Oscillator is pluC('(1 in the operating room, and eonnect.cd to a 
loud-speaker, the bel. t note bec()Ill~S plainly lIudiblc when the station fre
quency differs from that of the stalldard. 

Licensed under U. S. Pa tents Nos. 1,·l-::iO,2-1,6 and 1,472,583 {or ex
perimental use only. 
T ype 375 Stution Pie7.0·Electric Oscitlutor, including two·stage Ilillplifier. 

Price, without plate . . . . ........ ... ................. $100.00 
Dimensions 13%" x 13" x 8". " 'eight IGo/.llbs. 

Code W ord: LATI N. 
I,'our classes of plates are provided. Whtrt a w<wemeter standard 

is desired, Iwd the eXI.et points of cnlibrtt tion lore inlllH. teriul, II. plate enn 
be pro,·ided wi thout sl'cciu! g rinding. Pla tes of this class arc pro,-idcd 
with the usufli Illountin.g, nnd the (undumcntal frequency, mensurOO to 
within 0.1%, engen,·cd on the cover. They cun usunlty be supplied to 
within 25% of uny specified frequency within the a1.oove range. ny 
making usc of hUrlllouics, one plnte Illay be used fot" I' Humber of calibra
tion poiHts. 'Vher<l a closc.· upproxima tion to " spccifioo f,·~tucnC)" is 
dcsired, plntes limy l.oc pro,·ided to within 5'70 of the requi,·c<1 hequency. 
Where the rC<luiren,ents ar~ stjll more rigid, pla tes mny l.oc g'·OUtuj to 
within 0.1% of the spccifioo f'·«lu~ncy . T he CI,libration on all p!lltes is 
to "·jlhin 0.1 %. T his calibrntion is not gU(lwntee<:l, however, if the plate 
is u~c(\ to COIIll'ol II g,·en ter power th,", " type 201 -.. \ t ube with lIorn",1 
plate voltnge. 

A fourU} cJ.1SS is inltndcd particulnrly fOt" broadcnst stlltions, which 
iu·e rcquir«[ hy l-'oocral rcgulations to nudntnin their frequencies within 
!i00 cycles of tllllt assigned. T hese plntes nrc fu rnished only with a 
T ype 275 or T ypc 375 Oscillator. They nre gnul"IUltecd nnd certific<1 
to be within 500 cycles of the ~pccifiC(1 frC<l',ency when n8«1 in the oscillator 
with which they nre suppli«1. These plntcs nrc intended fo,· usc ouly 
lOS stllnd" .. ds. Their high degree of IIcc.wac)" will not he m"inlroined if 
thcy nrc IIsed in lJower oscilla tors. 
Type :37(;-B Qum·t7. Plnte, luount«l , ground 10 ± Z:V;f: of S l)(:ci 'i ~d 

frequency. 

Price .. ...... . .................................... $2,~.OO 
Code Word: 1 . .'\ GEH. 

'J'.'"]"lC ;17(}·C Q"ad7. I'[,t! <" luount~'(I, ground to ± !i % of SI"lCc ificd h e
qnen".'". 

l' ricc ... . . . ....................................... $3!:;.00 
Code Word: L APE L. 
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Type 3iG-D Quarh: Pll,te, mounted, ground to ± 0.1 % or ~pceified fre
quency. 

P rice ....... ........... ........................... $50.00 
Code Word: J,A H\'A. 

T yJ>C 3ill-1-: Qua rh ]' I"le with certificnte of ueeIH·IIe.\' to 500 cycles. 
P"ice ....................... .. .................... $60.00 

Code Word: J. E GAJ.. 

Quarh plitte. nrc also Ilro"idcd for alllnteur trnnslIl ittcl·S. These 
pbtes are not ground to specifications, but nre supplied to hn\'e a fre
fluency 8ollle ... ·he~ in the hand !pttified. The~' lire unmounted, but are 
cnlibrntcd to nn necuruey of "'ithin 0.25%. 
Type 2i6-A 160 Qunrilt Plute. Unmounted. For Ute in HiO-melcl' band. 

P rice ......................... , .............. ,.,.. $15.00 
Code Word: LABOH. 

T ype ZiG-A 80 Qunrh: P lfttc. Unmounted. For usc in 80'meter bnnd . 
]'rice .................... . . ....... ................ $25.00 

Codc Word : LAYElt . 
T ype 356 P lnt e Holder (0" 2i(i-A Qunr tz Plate onl,I' ............ $1.50 

Code Word: LASSO. 

MI\GNETOS'I'I(ICTION OSCI.LLATORS 

TY I'~ -IB9 I'i t!n-e :\I;'g"clos lrirtiu" O!rill " lnr 

J{{'Cent ]nboml or." 1'ClICllrches ]""'e llu,dc possiblc the dc,c1op
me"t of coull'olled 05cillnlOl"i for use III [o"'c )" r'"(:(IIICncic . AnAlogous 10 
lhc piczo-c1{'Clrie o$eill"lo,'~ "·h;<-h j,u,"c iltCn in nsc nt rndio fr«lucncic$ for 
some time. These !Inndnrds nrc Ihe result of recent inn·.t ignlions of the 
ph~nomenR of mUl{nelo8 tl'ietion by D ,·. G. 'Y. I'ic)"c~ , or II"",'I\ ,.d Uni
,·cnit)". 
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J ust liS p,'opNly prcparoo ',III,I'Il/.: crystals expand lind conll',,,·t 
undN the ;1I'I\lCIl~ of It "I,rying l'Iedr05lntic fi eld, due to their piczo
eleeh';c properties, 50 "Iso do rods of eertl.i n nwteri,.ls e)<plmd !llld con
tract uncleI' the act ion of ",.rying magnetic field s by "jr lue of the ir 
tn n glleto~t ricti,"c p .-opcrlics. Pure inm lind st(!Cl , nlthough they 
arc 811'011gl .1' magnetic, show only "ery feeble m"guetosldclh'c clTeds. 
0" the olh('1" ham!, pu rc "iekel, which ;$ only $lighlly ""'gnetie, gi,"c~ /' 
s l rong nmgnetosll"id;"e "('SI'onse. Alloys of nickel Hnd i"on in ee.·t,,;n 
proportions " rc "cti-'c, esped,, ]])" those luwing "loout 3670 nickel and 
64% iron, which is the approxinmle COlllllosilion of iU\"(1I" and s toic metlli. 
-,\ HoJs of cill'Ollliulll, lIickd nlHI i"on, (:xelllplified h ... the luet,,1 nich n>IllC, 
'H.d monel llIet"l, which ;S lin alloy of nic.kcl lI nd copper, a rc anlong 
Ihe most "eli ... , mater ials which "re ellSily obln;1I(,(1. Allo)'5 of cobnll 
lind i"on n,~ aloo st.·ougl)· llIaglle lo~tricti\"C. ..\11 of these materials 
!l re imIHo"ed vy "nnc~, l;ng. 

If n rod of SOIl IC llIagneiostricti"e Ul" leri,,1 he SIIrrounr\.;.'(1 h\" n coil 
t hrough wh ich nn " Itcruating cUl"I'cnt is p"ssing, li t t.he pc,,\': of elleh 
half cycle the .-od i~ magnetized MId i~ thereb.,· lIludc to exp,,'nd /llong its 
leng th, reg, ... dl('ss of the pol"r,I,'" of thc llI"glictizu tion. T hus, Ihe rod 
will cxp""d and coul rncl , th" t i~, i t will ,"ih.·,'tc 10n~,;t\ld iun IlJ, ..-ith n 
f"«:lueney "'hieh is twice that of the ,,!ternnt;"g CUrl"~nt in thc coil. 

If, on Ihe olh~r h"nd, the rod is " t thl; s"me t;me $ubjee too "Iso 
to n steady m;'gnelixing fOI'ce gl'enter Ih"l1 Ihc penh of the alterna ting 
fo rce, then the nel nu'gn<'l;x,dion will ri$c and fl, 1I wi th thc ,\ C. wn,",~ 

but will lle'"Cr I"CI'e r iIC its pol",·ily. As n re$ult, t he rod will no'" I'ibrate 
with the $R IllC frcqu,·ucy as thc "Itcm at ing curren t. If thi~ fn":quency 
f" lIs with in tile rlHl~ of IHII]itiOlI, thc$C {orenl .. ih rntions of the rod im
pnrtoo 10 t he su,.,.ollnding "i., will, of course, be a"dible. 

Instend of forc;n/-l" t he rOO to dhrale in step with nlly illll)l"e8$cd 
(,.l'(llIenc-,", lhe rod e" tI, by the lise of the cirClIit &ho"'n in filII lines ;n thc 
di"gnua. loe millie to cOllt,.ol the oscill" lions of the hi -lIlll tube T , to 
a sillglc fr~'qllcncy (""d h""",onic$ to t he .w/urnl 
/n"IIU'IIC!/ of "ibra /ioll- of the rod, 
which ; ~ ill,-erscl ..- prolJO riiollll1 
to its lengLh. I" this muuncr 
we l"II"e cOIIIl'olled 0 ,· st"ndll"din'd 
frC<luclicy closely au"logous to the 
control of I. '-"CIIUIil- tUbe oscill ll t
Or b~' mell llS of II piezo-decLric 
crpbl . 
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T he twu e£l',nl eQils t , !Iud I ., ,n e inserted in the plntc (lnd grid 
circl,lit~ Qf the tube. C i~" Ylll"i!lblc cundenser whereby lhe tQtnl renct',,'ce 
of these cuils may be resoll!,ted tu the Mlll"nl fr~luenc)" uf the rod. Thc 
coils surruund but du nut t"uch the rod, which is bul,uteed Ur damped lit 
its cen ler puin t. T he dir<!ction uf winding of the coils is such tha t tilam<!nt 
<!,uiss iQn currenls f1Qwing in the pla te amI the grid circuits would Jlwgnet ize 
thc rod with t.he SM)le PQtarity. T his is exactly the opposite uf the eQllIli· 
tion cxisting in Ihc ("",iii,.. H a dlc." oseillu IQ,' "i.·cuil. T h[lt i~ tQ ~".1', 

t he lImgnetostrictioll oscilllltQl' with the rod rCIIH::n'ed is degenemti"e !"lIther 
than regcne,.,.lh'e in ehanu:tCI·. 

A is I). DC. mill iun\inetcr gi\"ing ,UI imlicntiQII Qf resunant tuning Qf 
t.he circuit as C is '·a .. i~l. The dutted circuits shuw hQw, by virtue Qf " 
second tube '1'., a stllgc uf !lmplificntiun nmy be adck·d tu thc oscillator. 
T he cQupling condenser C, is uf Ihe order Qf 0.1 " IF. The ehQke and 
2 ?o j F. condcnscr C. in the plate circuit Qf t he lunplifying tube constitu tc 
the familia r "speaker filte r" (Qr I'cll lo"ing a UC. potllr izatiQn f"QIl) the 
Qutput te rminals. T he grid leak is of the order Qf 50,000 Qhms. 

" ' hen such a circuit is t uned l>y 1I1e;. II s Qf C until resomU\~"C with t.he 
u!l tu rul frequency of the roo is apprQached , the rending uf A r ises sha!"])ly 
tQ ,\ maximum as the rud g(l('s intQ strung \·ibn.t ioll. " ' hen this optimum 
PQint is reached t.he condenser llIay be illcrel •. ~{'(1 0" ,leercucJ by a consider· 
al>lc lIllIonnt , while the frequellc." Qf the osciUlltor rc,\lllins \lnchan~:"Cd. 

Thnt is t u say, t he ci rcu it i! stal>ilizcJ at t.he I1l1llll'lIl fr("(lucllc), of the rod. 
Variuus. types Qf tubes mIL)" be used lit '1'" the plate "olblge ml).J 

be ch:mgcd frQm 6i tu 135, or the filallient \"olillge 1111'.'" ",lI"Y f"um pl·ac· 
lielllly 7.ero cmissiun 11,1 destruction Qf the filamcnt with n resutt.1mt c1mnge 
o f leu th,," one parl jll ~O,OOO in t he stabilizing h"'lueney of the circui t. 
A re"SQllablc cQnlrQI of these nninbles gives, Qf cuurse, a much mo,.e 
p"eeise sblmlardi7.utioll of the f rcqucnc~·. 

T he rcl"tiQn beh,",:~c n thc length 'lIId IIn"II'al f,.{'([llelle." uf ;, rod is 
g i"cn by Ihe simple equa tion: 

\'= 2 LF 

",he,·c F is the frcq ul:'ncy ill cycles llel' secQn.!, j , the length of t.he roo, 
mnl V the ,·cloeit.\" Qf sound in the rud CXPI"CSS('(] in cUl"l"espunding units. 
P o,' II gi"cn 11ll1lel";nl, \. is " cunst,,"t esscntiall y inde]lendent of L and F , 
$011 whule series Qf rods of defini t.e f "P.<luencics is easil.\" p repared . Dr. 
Picrce has made such fI ser;es, having fUlld(lment~d r.-C<luencies "aryi ng 
Qver 11 wide "ange frQm " few hU lld ,..,d tQ 30,000 cycles pe l" second. 
H arl11Qnics of these frequencies up to 8e"eral milliQns (I re reHdily detected. 
Since great difficul ty is encountered in obtnining ll1rge enough pic?Q-elee-
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!ric crystals to give fundamenlal frequeucies below 25 kilocycles, the lower 
range of frequency standardiza t ion has Ix-cn greatly incr('ased b)· the in
\'('nlion of the maglletostriction oscillHtor. i\l aguetostriction roos Hr(' cAli
brated with much gr(,ld(' r ease Ullin arc piezo·electrie crystals, since the 
rods remuin continually active and are not subjeet to tlu: disappointing 
vagnries of crystals. 

As th(' length of the rod is decreased und its frequency increased, 
greater stabili~ntion is attained by oeeasionalJy reducing the inductnnee 
of the two ('xci ting coils. T his is readily accomplishe.:l by haying three 
or four different puin of coils mounted Oil juek-plugs for easy substitution 
in the oscillatory circuit. 

Under the license to patents pending of D r. Pierce, the Generu! 
Radio Company has dc,'cioped magnetostr ictioll oscillators ('llIbodying 
the circui ts shown in the diagram. 

The T ype 380 Pierce l\Ingnctostriction OsciJlator incorporales tlu: 
circuit illustrated, which is supplied mounted in a cabinet without coils, 
rods or "/leu",,, tubes. It includes the stage of amplification and has provi
sion for extending the runge of the condells('I' C, (I S "'ell as other desirable 
('ontrol features, 

T he Type 480 l'icrcc Twin i\Iagndustriction Oscillator is illustrated 
all Page li7. It con6ists of two separate and complete oscillator~ and ampli
fiers mOlmtcd in a single unit , with pro"ision for "Ilrying the capacity 
"ollpling bct"'een t.hem. One oscillator IOU)' be controlled by " rod, while 
the other takes the form of n "arinble Hartley oscillator to be used in 
frClJ.uency calibration. Or both oscilla tors may be coub-011ed by rods, und 
definite fb:ed bents betwccn t.hem obtained, 

Suihlblc coils can be supplied for an)' frequency in the range fOJ' 
which rods arc furnished, or the coil unit in the T ype 384 Uadio-Frequency 
Oscillator llIay be employed. 

Shondllni rods will be available in the frequency range of 10,000 to 
50,000 cycles. Two classes of rods will be provided : approximate rods 
\\,hel'e no nttempt is mild" to obt";,, fI precise frequency . anti rods prep''''cd 
to within 0.11" of a specified frequency. 1n elleh ense the IIctuul frequency 
of the rod \\'ill be nccu rll tely determined and specified to within 0.1 %. 

T he magnctostriction equipment is lie"', nnd the mllnufncturers 
will \\'elcoille any suggestions for chunges Or improvements bllsed 011 the 
lIsers' experien<:e. 

T he os<:illators a rc liccnscd undCl' patent applicntions of D r. G. ' ''. 
Pierce. and under l 'ntent No. 1,113,140 for expel'imental usc only. 
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T yIK' 389 l)icrcc ?Iagnctos!ri<;lion Oscillator ................ $195.00 
Dimensions 123/.," J' It%'' l\ 8". Weight 18 Jus. 

Cooe W ord: ? IAGKETOCAT . 
T yJl<! 489 Twin P ierce iUngnctos"'idiori Oscillator ... .. . . . . . . . $275.00 

Dimension$ 19Y2" l\ 11l!:!" x 8". Weight 30 Jus. 
Codc Word: ?IAGNET ODOG. 

Oscilla to rs nrc fU"lli~hed withoul coih, rod~, h\Ix:~ Or hultc \·;cs. 
Coils lind Mounting for rOod .......................... . . . . . . 
Iluds-npproxima te ........................... . .. ..... . . 
Hods gl'uund to specified freq ueney ............. . .... .... . 

TYPE 224 I'HECISION WAVEi\lJo:TER 

$30.00 
$25.00 
$40.00 

T he '1\J>C 22+ Precisio ll Wn\"(~me tC\' lilts long WII known liS n pre
cis ion sbmd",·rl. ,Vhile neWel' standa rds IHn'C ,I grea ter p recision thnn 
" ',,,'emetcrs of the l'eSOlHItH':C type, the precisivll of thc T ype 224 P recision 
'Va\'emclcr i ~ suffi cient for mnn)' lIses liS II Jlloon, lo,'y s t.~nrla rd. An in
strument of the \\'II \'emdCl' type is ,,[so net'cull ry in conjullction ",i th pri
mur), 8tll,, <I :I I'(1$ of Ihe pkl'.o-ekdric t.'"]>c as n s<:<:ond'I I'.I' stnndfl"d and 
t"flusfer instnmw"l of continuous ,·"u!;,'<'. sillcc Ihe piczv·clcc t.·ic oscillator 
]ll'o\'ides fixed cll lihrution points onJy. 

T his WII \'cmetcr is dcsigu ClJ to pro\'idOl In, IIccllrlltc instrument for 
laboratory "err icc, yet is sufficient ly pvrlldJlc rOr ~nel"lll mOlIlSUl"CIHCHt 
"'ork where precision is e"scllti"f. 

Sinee t he condenser is the T yPOl 222 Prccision CondcnS<)r d CBCI"il>Cd on 
P age 8 , it is not nettss" ,·y to dOlscribc i t ill detuil hC I"C. The coil mounting 
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T he T ype 2:!-l ... 1. I' rcci~ ion ,,'u,-emcter i! ,i1l1ih,r in genera! eonsLrue
t ioll to the T YllC 22-1- I'n-cision 'VR'·el11etcr. with such modilieu t ions R' 
PI'O"ed n~cuul"-," fOI" ~hort-wu"c work. 

T ype 224-1.. l' rC(" idion WII"cmder 15- (iOO melcn .. . ... .. . ... $200.00 
Dimcns i ou ~ 18Yi" x 12I,4" x 1:1". Weight 23lh lb •. 

Code Wonl : U z.,"DEH. 

T he T n>c 1 7 '~ Direct-HCRding ,," 't\-cn~t(' r is dt.'signcd for geu(' rul use 
in eommcl·dRI nlKI Cl!: I>crim('ub.1 rRl lio stll.i01l5. It cquipnlCnt is such thRt 
it is ad:.ptcd for tlie wit h '"«"('i"ing or t rau5111ilting sels, ('mplo.'"ing ('itil<'r 
damped or un(lnmp(~1 WR'"C$. lis scH-contnin(Xl, direcl·rending fCllhll"('s 
mnk(' this inslrument pll rlicu]"r1y ,·,., Iuuble for commerci,.,1 "'·o,·k. 

A hot-wi re gnh'fl llometcr is used for indiclIling resonl\ n~ of trflns
mittoo aigrn.l, of n,"erug<' inlcnaily, while for ""Mk signll!s n cl"yall.! de
tec tor nnd binding posts fOI" tdephones (. re IJrO,· ided. For p"oducing 
dllm pCll\ 08cill llliol15 of knowli """'d ellglh" the WH\'('mctcr is cqUippCllI 
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\l'i l h a high· freq uency bU1.zer operatiHg from Il bntterJ' mouu l('(1 within the 
waverneter case. The oscillating circuit eOllsists of thrcc coils ,..ith a 
selecto r switch and It "n riable n il' condenser. The inductance coils lire 
Ilunk-wound in order Lo k«,p the distributc'(\ c!\ paci ty ut a minimum. 
The condenser is the low-loss 'l'ype 239 V!Hinble Air Condenscr, e£]uippcd 
with slow-motion gc~. I'. 

Particulur Cll re has IJecn gi\'en to the rnechunieal construction Hnd 
to the a jlpCarllllcc of this illstrulllent, A\I of the equipment is moulltc.1 
on II hard l'ul)bcr ]lunel ami enclosed in tI pol ished wnlnul C!trl'.I'i llg case 
fitted with lock ami key_ The melul part$ arc fin ished in polish('(1 Hickel. 

T n'o wn,'drug-th rn uges lire pro"idcd, the T ype 1 i4-C Di"ect-Heutl ing 
' Va'-emclcr ro,'criug amaleur, brOlldcast lind usunl ship opNation 
rl, ngc~: nnd t he Type Jj'4-D Direct-Heading \Va\'cmele)' eo\'cring broad
c~sl, shill, nnd Ihe slICcinl tclcphoHc 1'JL"gcs, 

OI' EHATION, T he dinl, on which arc dn",'n the t.hre'c wu\'~lengt.h 

sc"les C()1'I'c;;ponding to Ihc t hrC<! i nd"ctnn~-c coils, is 'llountcd directly 
"bo"c the '-ariuMe eondellliCr and is fl.steu ('(1 to the 1'0101' plate shlL ft. T he 
senles 1' 1'e indicat('(1 by t he IlIunbe,'s 1, 2 a nd 3 engnl,'C(1 OLI the p"ue!. 
t\\xl\'e t he g"h'a lloilleter ii /I swileh cngra,'('(1 HA NGJ:-:. wilh poinh num
~1'c<ll , :2 und 3, T hese threc points correspond rCSpecl i\'cly t.o the thr~ 
wuvclenJ,(th scules. I n addition to the thl'C<! wn,-c!ength scnles, a scnle di
\',d('(1 into one hund1'('(1 equal dh'isiolls is pro\'id('(!. T his scale is jlrovid('(1 
for refnence and is con\'enient in muking cer tain me1lSu rem .. mts. 

TH Al\S:\JI r l'l NG SET S, In detcrmining the wa'-c!cnglh of n 
1L'lIllsmitting set, the rnnge ,witch should be sel on thc point co\'ering the 
wu\'e lcl'gth scnle within which the trunsmiLtcd wa\'c!ength should f,,11. T he 
wa,'eone tCO' shoulrl thcn be hronght nMI' the tuning inductance, Ihe Antenna 
Or gro\ond le"d of the InIllS~l i tter. ny turning the knurled knob nmrked 
I ~'CREASE W AVELENGTH , the \'Io 'i"ble condenser will he rotated, 
"ar~' ing Ihe w!I"c!englh of the wll\·cmcler. At rcsonuncc--lhnt is, the point 
"'here thc wlt\'elenglh or the '.'u\'enwtcr is the same 11$ t!1~t of the lrul1$l\Iit
ler-lhe maximum amount or ellergy wi ll be tnmsferred froon the trnnsmit
ling set 10 the wavemete,', T his point is indietlted by II Illnxinmm deHecL;Qo 
of the hot-win;' gnh-!lnomelcr, ClIre, howe\'er, should he tnken tlwt the 
"'nn·1tI«ter is not too nell " a powerful Ira nsmitter, Ot'<.':ll\' S(l fill «)<CC$S 

flLllOunl of <'ILi! rK'- JLla," be tl'''L\sfl' rrcd to the ,,"a,"cmeter, c!L\I,~ iLlg the /,\'"]\,a 
UOInclc" 10 hllrn out. It ,,-ill be fOILnd "'il h" ~hflrpl~' lUlled trnnSlLliltel', 
plL dielll"l'I~' w!ten LLsiug ,"" cumn Inhl:-s. that the r CSOn.1l1Ce poinl is "cry 
shul'p, The COlLCtCIISCI' must be l'o tn l('(1 slowl~', ns the g,l l\'lIIlOlIlet.e,· "wile 
will swing from 1.CI'O 10 nenrly full 8enle nml bnck lignin O\'C1' " \'e1'~' sm,,11 
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rlltlg<:! of w!]\'elengl hs. If I ht condenser is 1'01;,100 t.oo ra pidl y, I he resonance 
poi nl wilt be passed Ihrough "'ilhout being noted. Tn t.he ellSC of H bUZ7.cr 
or t nlllsmi Uc,' of smllll output, sufficicut energy mlly nut be r lldintcd 
to opernte the galvanometer. In this ense, a pair of telephones should 
be connected to Ihe binding posts ma rked T EL. HesollHnce will then 
be indicllted by maximum intcnsi ty of signul in the telephones, This 
method is less IIcem'nte than thnt using the glll\,auometer liS a reSOlHtnCe 
indica tor, find should be "" oid«1 where possible, 

HE CE IVIKG SETS, '1\"0 methods of dctel'lnining the wa,'elength 
of" reeei\'ing set ma y he employed. T he first , the renction method, is np
plicable only to " vacuum-tube rccei"ing set, lInd thcn only when the set is 
oscillating, The Wll" ell1etcr should be brought ncar the tuning illductnncc 
of the recei,'ing set. fl y tnning the condenser of the "',,'-emeter n shurl) 
dick wili be heitl'd in the hendphones of the recch';ng set nt the point where 
the condellS<!r plisses through the ,'eso"nnce point. The wu"elength eMI 
thell he read On thc [lro]lCl' scule. It is usu;lll.l' n~cess"ry to lul.l'c the wave
meter quit e dose to t.he receiving set, Since Ihe "xis of the coils in t.he 
w;]\'emcter is parallel to the IMncl, und e:demb from f,' ont 10 rea r of the 
elise di rectly beneuth the galnlllometer, be~t resul ts lire us\wll)' obtained 
oy pillcing the right-h'Hld ed~ of the wu,'emeter I)Urallcl to the tuning 
coil of the re<:eh·ing set. 

GENEHA L. IlcclluS<! of the sensiti"c type of buzzCl' u$ed, it mny be 
fou nd that on turning the buy,zcr switch no sOUlIl1 ca n be hco.rd. T he bnz
zer-;,djusting screw should be IUI'ned to the "ighl 0 , ' left until the bU~'l.er 
starts to operute, If t he buz7.er ",ill not ope ro. le, make cerluin that the bat~ 
te"y is in good condition. Whcn a W,lI'elllctcr is shipped, no buttcry is 
placed in the wH" emcler_ hut one is shipp(!<] scpurutely. T his method is uaW. 
to pl'!:l'ent dallHlg<! to Ihe wu"emeter in cusc it should remllin unusW for II 
long t ime. Dry cells kept for a long time in an i",-erted 01' horiwntal 
position will deteriorate and le"k; the wU"emete!' should, accordingly, 
alwuys be stored 50 tlII.l\ the co\'cr is On top, thus keeping the Imttery 
in lin IIp''ight 1)06ition, 

T hl! diagram 11I0""ted in the CMCI' should be studied c" ,-cfully in 
01'(1"" to u"dcrst,,,,d the 1I'<I"el1leter circuits, The fonr ]lanel thumbscrcII'$ 
shO\l ld be re",o"ed und the ]lllnc1lifted from the caS<!, The inside of the 
"'al'emctcr should be e~a,"inCiI in order to IICCome familiar with its mechan
ical construct ion, [mt under no cil'cumst;mces should adjustments be "t
telllpt«l, (IS they will ,,/Teet the calibration. The bu~zer battery should be 
put in plnce beforc replacing the paneL It will be noted thnt llrOl'ision hIlS 
been nlade on the panel for nn exte1'1lal coil. This nrrangCHlcnt is to enable 
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un additiollal coil to be llticd fo ,' $1)eCiul ",ol·k. Under oOl'mnl conditions 
the short-ci rcuit ll1lT b('\w~n the two binding p·osh nmrked EXT. COIL 
should 1I0t he J"eillon'd , Thi, is trm: e,'en ,,"10<: 11 the telephone recch'eu a re 
eonllc:-c ted to the telephone binding posh. T hi. bar is 1'1'1110\'00 only ,,·h<:o 
un external coil is u&ed. P rice includes ImUery. 

T~'IX' 1 H -C n i r«:t -Hel,ding "" n \,(·I11('\~ r .... , ................. $68.00 
B nnge 75-1,500 mc teu. 

Code \\'ord: WEAH\,. 

T ype li4-n nirc~ t -He"dillg \V,,,·emet~ ... .......... .. ..... .... $68.00 
Ihn~'t 200-4.000 meters. 

Code " 'onl: WI~ J)Y . 

Ilimension •• bot h t~'I)C" 9" :( 7" :( G". \\'eight 9~g lhl, 

TYI'F; 532 STATION FItEQUENCY MET ER 

" 'here II h '"nsl1littcr, such us It broaden.ling stution, is operating 
0 11 " fi x('(1 f r«Juenc~' , 0 ,' o,'er It .mrro"· bund of frequencie" II , ])('(;inl 1)"1'(' 

of ",del' mny be used ,,·hich 1)05Sl'SS4.'1 II high degree of IlCCUracy O'"er a 
,uuro'" scale. 

I n t he T JI)(, 532 St il lion l-'r('(tucnc~' Meter , ud wmta!,'C is l"ken of a 
10llle"'h" t unu8uul l1Iel.hod of rending in order to get !I dote setting on 
the scale. T he met{'J" IIlny be $l: t 10 npproximlltely 20 cycles nl any 
point in Ihe hrofl(lc, .. t- fl·('( luell~~· bnnd. Thi. docs not imply Ihut the ab
loillte accu r"cy of the lIleter is 20 c~'cles. 

A ~rti fi e .. le of nceu r ne~' is furnished guaranteeing the lIceurncy 
of Ihc sCllle tlj,'ision reprcS('nting the stalion rr{'(!ucncy 10 500 c~'ell!!1 for :L 

temperature "" rintion of SO l 'nhrenhcil f,'om the tempern lure specified 
on tl,c c:.'rtificnle. T he time timi t on lhe gun r"n tre is six l1Ionth., At the 
end of t his Ik" riod the i n s'rumcn ~ should be "eturn('(1 to the fndory fo r 
rcca1itJrntioll fOl' which n fee of $10.00 wi ll be charged. 

The Tyt)(' ,j:\2 St. .. tion 1~ .. e<!l1enc.r Mcler ~oll sish of Ihe usual reso
nan t ";n,u;t type of "',,'·emetn with SOllle mldilionnl felltu~8. A large fi x{'(l 
condellS(' r i •• hullt('(1 lie,..," the "nrinbie, i() Ilml the enlire Ic"le of the 
I1Icler CO\'en onl~' O. :J ~h of 11)(' Ita lion fr«Juellc~', .... ilh Ihe .II,lion frc
quenc~' in III(: <'('nler. There nrc len Kille di"isions per kiloc.,·de. In 
addition to Ihe .pread Ilenle. ""olher feltlu~ cont rilmtes to the ac:.:u rucy 
of setting of the '1\!)C 5<)2 Station f"('(lllell~Y ? [ctcr. j\ .1:111:,11 1111xil illl'Y 
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c<.",den$Cr nmy oc connec\{'O-\ IIcross the llllliu cvudenser hy depressing 11 
push hutton. T he c;'I",cil)" of Ihis comlenser is sunicient 10 shift the reSQ
naut frequency or Ihe m~tel" hom one side of the tnUlsmitier peak 10 the 
other" T he ircquency mcter is adjusted until the g-ah"anomelcr 

readIng is nnd"'ngc<i wl,cn tl,c bn' to" is drp",:s~l'(!. " "his method of 
locnting the t"l'lIler or peak of Ihe 1 "(,~OII'"""<: CIII "\"e is Illllch InQte accurate 
th,," nLtempling to set to the top of the cnne hy obscning maximum 
gal,"nnomcter Iidledion" 

T he T ype ;3:32 S lnti"n l;' I"~,!u ~nc"\' "\l ct~'" suvplements rather than dis
plnees Ihe ple7.0-deelt"ie oscillator" '\"hile the frequency meier permits II 

setting of Ihe tran~lI\itlcl" to wi th i" thc Vcdc,.,.l I"cqnircmcnts. the stnhilit)' 
of the mctel" is not as great;ls that of thc l'ic7,o-dcdric oscillator, which 
shQuld l~ mainlain«\ ,H II. sl;uu\"n\ for checking the frc<\ucnc.'" meter. The 
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pic7.o·clecl~ic o,cillnlor, on the other hand, docs not indicate how far ofT 
frequency the tr;UlsmiUcr is, or in which directioll, as the frequency 
meter docs. 

T ype S:J2 Slatioll l~' rc<'l\lcllcy Metcr . .. . ..... ........ .... .. _$130.00 
DimclIsions 8%" x 8Jh" x 10%". Weight 14%, Ib,. 

Codc Word: SIHEN. 

-- 00 --
EXPEHml-:1-OTER'S WAVEiIll-:TEI(S 

SupJllementing the labora tory type w"'·Clm:tcrs, the GCllcr,,1 Hndio 
COlnpfUly Hlso mllllUfnelul"(!$ " line of 10w-JlI"iccd Wl,,-cmctcn for the trans
llHUlng Illllll tCUI" . Although lOll" in price, thc~c metcrs l.rc so buill as to 
muintain a clllihl";. lioll o'·cr considerable pcriod~, nnd IIrc llceurntdy cali
h~lItcd II"hen lcn,·i ng tlie fl'clo.·~·, with thc c~ception of thc T~·I>e 247-' " 
,,, .. ,·cmeter. 

TYPE 358 W,\VEMETER 

T hc GcnerAI HMlio T ype JaR W,o·cluctcr is dC8igncd particularly 
for expCl"illlcntu usc_ It co'·c1"$ n w","elength rllllgc of Ilpproxim:d.cl.l'"l4 to 
220 llIetCl"~, «I'·CI·ing the shor t-u·",·c Imnds ill COIlIllIOI1 usc. The 1I"1t\"C"

metcr cOllsists of II IlIcdmllicalt ... n,::~1 coil of low-Iou construction. 
mountiug directl)· on tllC hillding l)Osts of a shiclded condenser. T he CO li 

denscl· cnpadl.y i ~ 1~(i :'1 1:'1[[<' . .'loullled 011 the ('ondell~r ]lund ,.,nd COli

nected ill serics be,"-(,(,II the condenser "nd coil is {\ rUOl)!,nCe indic"IOl- in 
the form of (' sUlllll lnmp. The l;unp sockct i ~ so arnllll,'C<:l tlu, l it is shol-to
circuited whell the [;'1111' is ,·emo\"(~d. 
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The "'lIxdength range ii cO"ered by menus of four coil.. Each "'ave-
meier is indi"i(hul. lly cnlibra led "'ilh a n n<;curney of within 1 '70. A Clllibra
tion cu rn~ is plotted for each coil nnd the cun'c shed mounted on a sub
,t~'n li al metnl bncking. T he coil ranges, pro"iding adequate 0\'erll1 l)8 , 
lire as folio"": 

Coil ,\ · .. . . ........... .. . . . . . . . ]<I to 2. Meten 
Coil B · ........................ 1ij to 5li ;\Iclers 
C..oil C · ........ . . . . . . . . . . . . . . . . " to ". ) Iden 

Coil I) · ........................ 105 to 110 ) Ieter. 
T he conden.M!r, coit. nnd thar! ~. re contnined in l' ,,"ooden box, .... hiel, 

p ro"ides proper p rotection for the instrument "'hen nol in Ulle. 

T ype ass W n"emeter complete .... . ... . ................... $15.00 
D inlCn,ion. 11 %" x 1%" x 5¥.!". Weight 4¥.! lb,. 

Code Word: UI'I'EIl . 

TY1'E 558 AMATEUR·HAr\TI Fn.:QU .:~CY "'ETEn 

T he illcr('nA'(1 con;.~tiOtI ,,"d clecrensc in "'idlh of the lunal('U r 
tlitlld$ make IIIX·hS' .. ·.'· Ihe u;;(' of " more accurate fr«tUN1C~' mel('r than h1's 
h('rdofore Ixe" 1l'·llilllhlc 10 nl.ateurs nl " 10,," price. '1'0 m('(!l this nc«l 
the G('n('rnl !I ndio C"lIIpnn~' h,u d(,"('1ol)('(1 a t..",d-'ype fl'('(III(,IIC), meier 
.. ·hid, cmpl".'·b " b.n!.:'" " ..... ,J in bruntl,·".t ~1"li<>n rr«lu"nc~' mcle,.~ in 
order to lIt'<:UI'l' grell' IlI"~isiol\ o'"er It limit('(i hum!. 
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In the Typ~ 558 Aumteur-lllU.d Frc([ut'IH'." ~I~t~r 1\ fixed 1m con
dC"ii(!r is co" "c<::lecl in parnll ~l with Ih~ ,·,u-iuhlt to"dt,,;;.::.·. T his urr""gt'"" 
'Heut spr(,flds n narrow ]"'lId of r,·ct!ucllcie$ 0\·('1" the! ('utire! f,·eclut IiCY mdtr 
8c,dc which grc,tt1.r inerC(IS('s tht "<;c,, ,·nc .. · of .. car ling. Fivc coils "rC use.:l, 
covcI·iug the rollowillg "mate",· bnlHls: 

Coil A . .. . .. . ....... 5/i,OOO to (;4.000 ]{ iloc.,·clc8 
Coil B 
Coil C 
Coil D 
Coil E 

. . .. . ... . ..... . .. . .. 

. . . . . . ..... .. . . .. 
.. ... . . . . 

. . . . . . . . . . 

28,000 to 32,000 Kilocycles 
lUoo to 16,000 1\ ilocyclcs 

7.000 to 8.000 Ki locyclcs 
,),;500 to 4.000 Kilocycles 

A nCOll tube, mount.<'(! i,,~idc the cO' l,knscr ClO se and dewcd through 
" hole ill tht pnnd, indica k~ '·CSOnan<.~. The uccuracy of cnliiJnltioll is 
to within 0.25% . When it is con~idero:l th" l this i~ the sumc p~cision 
liS iii gu<monte«.l for t.he T .'"])C 22-1- l 'I·ccisioll \V,,'·cllIetcr, the low p rice! of 
this instnnncnt is p"rticul",,]y striking. 

A woodcn CIIS<: with II mO'lIlting rflck for thc coils Ilnd for the COIl
dense,· is supplied with each fr(!(luc nc .. · ",c tCl". .-\ clllibrution chart is 
8upplioo with cach iush·nmcn!. 

T ype 558 :\ n",lcul"-Jland FrC<]"~m'y ... 1<":tH .. ................ $20.00 
ni ll lcn~ions 11 %" x 7 Y~" ,,5\6". Weight .~ y~ Il>s. 

Codc Wonl: \".\' IOX. 

TY PE .l aB .':;-MET(\!{ WAVEMETEH 

.' 

" 
.. i. , 

-

T hc '·CCCllt dndopmenls in transmission III 5 m<":tcr~ ((iO,OOO kitrn:y
dcs) luH'c made i t dcsil":.lolc tf) havc "n accurate wa\·clllctc ,· cm·c,· ing that 
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wa,·clength. T he T )'pc 458 5·Meter ' VuYCll1eter is supplied unmounted, 
hn"illg only h l'llekct~ to suppol'\ the condctl~cr iu IHl up righ t position. T he 
condenser ;s of the usual $oJrle,·ccl pillte, mdnl end-plntc type, IlHving a 

maximum capacitance of 50 1Il1llF. T he importance of soldered pilltcs at 
this high frl'(luency can hardly be o\·cr-elllph"sizcd. The coil consists of a 
si ngle turn of %" copper tubing , aud is connected to the condenser by 
me,ms of t he con" enieHt GCllernl nadio plugs. The coil is siher plftted. 
A 4" di ,d and indica tor cOHlpletes tile Wll.VemctCl·. It is found tha t 
the metal end plfttes ~o completely sh ield the condenscr thn t hnnd cnpa
city is no t troublesome. Like other Genel'al n ftd io Wll\'cmeters, each hns 
its individual calibr"tion chllrl Nud is calibrated Ilgn;nst u rJl'ecision 
Sbllldftrd. 

T .n :>e 458 5-Metel' ,Vil\'(!l\leler $8.00 
D imensions !.I" x ii Y2" x :;;)4.". W eight ] liz Ills. 

Code WO"d: U)\IUER . 

TYI>E 247·W WAVEME'I'tm ANI) F ILTEJ{ 

The runge of tile T ype 241-'V 'Va\'(!lIleter and Fitter is 200 to (i00 
meten. 'V""elcnglh~ arc detcrmin('(1 by direct readings from the con
dcnsCl' dinl, which i~ cnlibl'Hted wit h nn ncclll'uev of within 2%. 

A 

T ype 
~·I;_W 
U,-\\'::l 
ZI7 W v. 
211_W% 

T he /ilter coil 1l1l'Y be connected 
eit her in series or parallel wit.h the re~ 
ceiving set. Whell used in l he series 
connection a sin,l!le illtcrfering hrOlld
cHSt illg st" ti"" lIlay be elimi'Hltcd. T he 
I""'"llel til tel' is nSI.,<1 to eliminate 8e,·
eral interferi"g stations si,"ultaneous].I' 
"nd ilceept onl,\' Oil\! st a tion wilhi" the 
lilte,' 1·"",!!C. 

f,, 11 set of inst"uctiolls ilccompa llics l'aeh illSil'lIl1lCllt, 
Dc,;.,.i]l t i"" O i" ,ell.i"".' Wei!:!.t C .... le Wor<1 l'rke 

1I'0w~,,,ctcr mal Filter G" ~ 1'4" ~S" ~'/, 11.> •• WAGON $7.00 
Ext"""ion Coil (.j(l().ltOO "'cters) ·1" ~ ,,,- x 3" G (», VOCAl Z.15 
Extension Coil (IOO·aoo II'cter') 01·" x 4" ~ :1" ,= VI1.0H 2.11> 
I,~tcn"ion Coil ( 110-150 II,elCU) ·11' x ·1" x 3" '0. VI VII) 2.M 
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OSCILLATORS 
0$,;;11,,101"8 nrC "("luir{'(1 in th" COlllI llUlliclltioll labora tory for bridge 

f.nd ath,,]" Il1e"SUrcmcnt~ III fiX l'<.i rrequeuey ami for ohscrwlt.ion of charac
tcri~tic~ Itud khm';or of "ppnl'atus O"U " I' u n;:,~ of frequencies. For 
fixoo r"{'(lltCllcics lind for Lridgc IHCIISllt'('I1IClIls." simple form of tuning-fork 
1l1icrol,h","" Imll""C!" j~ ~"t i sfactOl·.\'. r lll·j"Lle-fl-Cllucncy osci!i(llol's Ill'C 
&",ncrally of the ""('(II11n·lnk Iyl'c, .. \ UlulIhc," of sILch oscilla tors fo r 
~ p('Cific Jlurpo!!<!s ""d rnnl. ..... s ,He dC$crihcd in the followi ng iOtction. F ixed 
[rl''1UClle,\' oscillnlol's fOl' fl-C<!UClicy sbnda!'ds (lI'e listed ill the section on 
(rC<.l lH'IIC y st~",d" als. 

TYPE 2 13 AUDIO OSCILLATOI{ 

A multitude of hrid~ I1lc"s\lrclll~"ts l'l'quirc u dcpcm.b!)lc source of 
ullunatillg curl'enl of low power, T he frequenc)' must relllllin constnnt. 
T he SUI)I'I." SourCe ~ho\l1d "Iso be silllple in ih 0l~rlllion, ,'ugg~c1 und 
reli"ble. II w"s tv 11\';'<.'1 the,", 1"Clt"i"~lllcnts t hllt the T ype 21 :1 Audio 
Oscill.1tor WH$ d<'~igl\(,(1. 

T he oulpul of this oscilltltor is " bout O.OG Wtllt o.t l(){lO cycles. 
External binding po~ts ''''e so IIrrllng-cd that three output "ollage! may 
be oLlflilll'd. T he outpu ts obtain~lble with theS\! three different con
no:x:tions are "s follo,,'s: 
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Point YoJt.,~ CIITre"t 
Low 0.5 Volt 100 ;\, illiamperes 
i\ l ediUln 1.5 Volts " Milliamperes 
H igh 5.0 Volts 12 Milliamperes 

l~or some cllpucitUHCC measurements it is desirable to use a high 
,·oltubO'(!. This increased voltage may be obtailloo by conllecting all in
ductance lind cal)acitunce in series across the high-voltage output term
inals of the oscillator. By adjusting this circuit to resonance, voltages 
as high liS 50 or 100 may be obtainoo by conne<:ting ou tput leads across 
the condenser. This ins trument will opemte sutisfaetorily 0 11 from .J, 

to 8 ,·olts. T hc input currcnt is approximately 0.1 3 ampere. " ' hen 
running, the oscillator lll(ty be heard for a distance of approximatd, 
twcnty-thc fC(!t, or lIlay be made silent by enclosing ill It sound-proof bo;o;. 
" ' hen the oscillator is used in dose pro;o;imity to the bridge or to other 
appnl"atus it will I~ found "d"isablc to shidd the oscillutor to prc"en t 
pick-up in other ci rcuits. 

CO"!""'" 
7/:?AI'fJFOIINEI/ 1000_ J9VP/O 

OJCILtATOJ? 
'''''~ I" 

oo,n>A~ IMtxJ co , .. ,.,_ ..... J./ 

The circui ts of this oscillator arc !hown 111 the diagnun. T he 
closing of the s"'itch places the fiel d-rnugnctizing coil directly across the 
ba ttery. Aho across the battery is the primary of the input 
t ransformer in series with the microphone button. The re
sonant circuit consi~ls of lhc secondary of the input transformer, the 
primary of the output transformer, the armature coil and the condenser. 
The output-transformer secondary has three taps to permi t the obtaining 
of three diffe"cnt output voltages. 
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Elich tnllsform('r corc hll' n smnll nir gil l) to l)re'"ent distor tion of the 
'II'nn:-form. Since the o,;cililltor i3 IClf-sbu·ting, it mfly he locltted I\t" 1>OII1t 
distllnt ftom thc bridge lind ol)(' rlltcd by 1\ s .. -itch plnced nl the IIridg('_ 'nle 
tUlling foo'k mnintnins the f"cqucucy within thc nnrrow limits determined 
by temperutuo'c I"fi t i"liolu. D ue to the 10fl(liug of the fork the me"n frc
(Iuency is "bout 900 eyck~ rllther t huu 1000 cycies. 

lly using the fidd -mngndizing coil on one tille of t he I"i hrnl ing 
fork, instelld of rdying on ill perm.Ulent mngnetism, the polntity nnd 
intensity of the tllAgnetizlllion of the fork "'i th respect to the IU'nulture 
n l"e ll'Crnllinenl ty nninlnilled . 

Su.:;eelS Or fail ure in the operntion of n hummer, or nudio olcillntor, 
lie. very largely ill the microphone lIutlon_ If t he button llellls 10 thnt 
the olcililltor cannot be r\lll indefinitely, if the Adjustment of the button 
i, not permllnent, or if .light mechnniclli shoch chAnge it. operllting 
ehnrneteristics. the oscill ,. tor hll' IiUle commerci'll "nlue_ A di ltortion 
of as . ,n,.11 Iln IlRlou nl ns ol1e fi'-e-hnndred th of " U iue)1 fl'om nOr lll ll1 
pOfition of the mien will deltroy the pl'rfed opera tion of the bulton. I II 
o,'dcr thut the button mny he inscnsitil"e to mechanicu! shocks und .Yet 
OIl'Crnle properly .. t 1000 cye1u, usc is mnde of ita high iner tia effect nt 
th<l I .. ttu fr"'lu~" e~" One .ide of the hutton is .. U"ch«l to the tUlli~g 
fork by nlenns of n shorl, "nt .pring. Tile other ,ide, which 1m. n pro
jecting Illounting post, is held in position by :. specinlly dCfign~1 adf· 
centering spring_ 'fili' eombin"tion of springs enables the button to 
"'ilhllnnd $C"ere shocks, yel it hu. suffi cient irleri;" so thn' ruf«:t 
OIl'Crtltion is obtllined. The ndjustlilent of the button i, ll'CnnRuent AIId 
nceds no furtlter attention nfter lea"iug our Illbor"tor~·. This t~TIC of 
mounting, together "'jlh the filet Ihn' the declric~l l cOllstRllls of the cir
("1Iih 1011"1' ~11 ndj"ll l'd to Iheir oplililum \"1\1\ll's , insnres the conlil1\101.'8 
01>crati011 of the oscilhltor ,,-ithout hellting. 

It should, of coune. be undcnt.ood Ihnt tI,is oscill(ilor i. not in
tenll('(l lo displace the 1 '\I'~r Iypc. of osci ll l\tors ugc(1 where Ie'-cml "'ntt, 
of output nrc recjuircd. It i. intended rnther for gener'll Illborlltory 
uS(' "'here power of .ftOOd wlt"e-fol'lII i. dCltred for" single briell{('_ Since 
tile purity of "'1,,-('- fonn is dql'Cudent 011 the load on the osei1lntor . ... hell
e,'er Il pun.! witl"e-fol1n i. eucntinl the o~ci1lntor should not be 1)1'(r
londed_ Thi ... osdllntor is Ildnpl~1 for the usuul IIlternn ting-curn.!nt 
Illea uremenh of indnctnnee lind enpaeitunce_ 

The OScill.1tor is mount('(1 in n polished wllinut box with Imkdite pllllei. 
T he.exl>os('(1 met,,1 pnd~ rHe nickel plnlcti. The contro!.,,-i tch i$ ensill' 
ncccs~ibte :~ I\d is of the con"enient lock· l.lUlton desi/.:"n. . 
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T yJ>C 21 3 Audio Os"il1,(tol" .......... . ..... . . . ... . ....... $32.00 

D imcnsiolls (j" :); '~%" x 5". ' Vcight 4\1:: Ibs. 
Code W ord = AUGEn. 

Tl' I)E 377 LOW.FHEQUENCY OSCltLATOn 

i\l all." fOI'nls of clcctric/ll Iwd physical research problems require a 
source of "ltc,.n"l.ing CUlTcn t of good \\"!l\"(!-fonn . ",.".inbtc o,'cr I' widc 
"ung.: of f"«lucncies. T he p l'opnties of the oscillat.ing "aeuum tube 
make it illhe l'ently iulapt«1 for usc M ~uch n soul"ce. 

lly menus of a licensing agr{'Cment with the Hadio Corporation 
of Americn, the Gencml Hndio Compnn," is "ble to supply such lin 
oscil]'d,or for 11Ihol"lltol',r usc. 

T hc T ype 377 Low·l;· rctjucncy Oscill /l tol' lHI$ !I frcquency rang.: of 
from (j:) r.)"cle~ to 75,000 cycles, extending th rough the audio nnd e/llTier 
£1"I!(I"enc." I'MI&'1:'S into the lo\\"e r n1(lio frcquencies. T he simplified circuit 
of the oscililltor is shown in l~ig . 1. T he frc<juenc), of the osdJlnting 
tuLe (left) i6 COllI rolled by tun ing t he pillte circuit. 'r hc output of t he 

\)$cillaling tuiJc is r~1 through a cuupling potcnliolllclCl' to the lImplifier 
tuiJc (right). T hc plate of the llllipliticl' tniJc is connectc<i dircct to the 
output tCI'IHiuliIs. T he p;ln"lcl·f~'(1 ~yslc!ll of pillte s\lppl,~' is used Oil 

both tuLes. 
T he front 1'1111('1 n~s('lllhl.,· uf the o~cillHtor is sho ... " !!OOvc. T he 

mclers arc W Cl"luip]l«1 wil h switching l"·)'ll.llg<'lllents t hat 1iI1Illlel1 t 
Or platc ,'ollng<! (111(1 oscillator or ampliticr pIntc cUI'I'cnt Ill!!.\" l)(! reMI. 
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T he two switches dircdly under thc mders nrc t he transfer switches. A 
grid-current meter is mounted aoo'·e the filament and plate meters to 
indicate onrload. 

The output of the oseillalor is adjustable Il nd may be hetd constllnt 
ol'<: r the fr~uem,:y i"IIUg<! by menus of the ]wtentiQmctCl" coupling to the 
nmplilier tube. T he resist'lll~<: marked FE I-:DB .. \CK is in the plat<: of the 
oscillntol· Lube, I1m\ conl1"ol$ oscillnlion. .For most s..tisfaclo ,·.l' w,,'·e
form tIle f(lCrlbn~k control should bc set 1. 1 Ihe point at ,,-hidl the tubc 
just bcgins t o OSCi1111te. 

~ 
t o_ 

r"> -
Y 1- * 

Ir T 
_ • 0 " '1~I~ 

FiG. I SCHC>1AnC GJI\'CVIT 

The fr('«(uene)" is continuously nn·inble by menns of the sc'·en con
trols on the lowe\· pi ... t of the panel. T here arc three coils, .~o tnpp<.'I:1 as 
to g;'·e six swikh positioH$, "uti n dC<:llde CI'Pllcity sysl<:m cxtendi!lg from 
0.001 ) [F. to 1.0 .\If'. Anai .. cOlulcnscr with mnximum of 0.0011 )If'. 
mllkes the cnpncity system continuously ,·nriable . 

.All upp,·o:.:inl1lte calibrntion, good II) within 5% . giving th<: scllings 
of the controls lit frequency intcn·" ls of aboul 10% fo,· the cntirc f,·c
queucy I"mlg<', is p,·o,·ided with e11ch instt·lUl1clIL T his ci,libration is 
>lecul"l<ie onl.,· when the inslrumrnt docs not b.ke excessi'·e grid cun en!. 
The o~cil1"tOl· ghould be ndjusted so as to kttp the rending of the grid
CU,·,"t'llt onete,· a~ low I,S possible, .. ud in no case should it c~c(lCd one-half 
llli1llUlllpere. 

T he 08c;II,,10 1" is intend('(\ to bc IIS(,(\ with either UX-201A, UX-112A 
OJ" UX-2 10 tubes. For ",·erage use thc UX-112A type will be found 
sa tist "ctor y. 

The w,,,·e-foml of the oscilla tor <>utput is '·1'1·.'" Ile"dy si'1l160id"l, 
pro,-ided the lube i$ not o,·erlond.:d , "$ indicnlcd by the grid-eurrcnt meter. 
The larg<'st single harmonic cOnlponent in the \"olti.ge w,,"c is <>f the 
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order of 2'/0 . Whcre particularly good wa'·e-form is required, it is 
fldyisablc t.o lI$e lulx·~ of Ihe UX-210 Iyp<.'. Lo"d doc~ not "ffcd wn'·C
form unless thc ,,"'plificr tulle i~ o,·cl"ioatie<1. T hc 10n(1 will not ailed the 
fre<lucncy, since it is not upplicd dir('ctly 10 thc oscillfllillg tuhe. Fre
qllcncy docs not val·Y IIIOI·C IIl .. n 170 with ordinllry \"JU·ili tions in lube 
cou(li tions. 

T he po,,"er output of the instrument will vary with the plutc voltage 
lind the type of tulle. With n UX-210 tube, thc output is about 0.2 wult 
with 120 volls on Ul(; plate find about 0.5 watt with 220 volh on the pilite. 

T hc cnlirc oscillator is mounted in n sllln:ly o<lk cnbiuct with sub
stantial Ul"flU c,nrying hnndles "nd CIMp. T he pallel s,,·ings outwn rd, 
gi,·iug easy llccess to the instruments, all of which arc monnted on the 
unck of the panel. 

n "Uery 1II1d output cOll rl cctions n,·c cunicd !!trougl, holes III t he 
cnhinct nnd mnde 10 Ihe hack of Ihc IMIll'!. T hc (:fIhind is strong 

ctlollgh so Ihut the oscillalor Iliay he hung from H "·1.11 hy Itre"ns of holts 
t hrough Ihe UHek of thc cuuineL 

Spacc sufficicnt fOJ· fi,·c blocks of pIRie hntteries of lhe 3 1/.( " 234," 
;.;. 5:::'5" si~e is prO\·it!cd in Ihc cauinel, thus pro,·i{[illg 112.5 volts. 

USES. T he lo\\·-freqllcllc.1" oscillalor will be found of great usc in nil 
meIlSlI'·ClllCllt work a t audio, (:nnil't" and 10"· r"dio fre<jucncics. Among its 
uscs arc hrid~,'·c ItrCIIsu,·clllenh of all kinds, studies of the rcsponsc curvcs 
of t rll nsfot"lll(' rs and lomisp""kers, Ihe study of filler citn\"llcteristics, nnd 
the study of cuhlc ami other dic1cd l·ic behavior. l'ricc dO<'s no t include 
tuUes or hnllcries. 
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l.k-cllSl'(l ""del" Pukllt ~o. 1.113.14f) (01' rlldio l"ool'"IOI'Y c)o;pen
IlICIl!>.] usc 0111." where 110 bu~iness fe,dllre~ <Ire ill,·o]'·ed. 

Typ.e 371 Low-Frc(ll1clI<:Y O~,·ill"tOl·........... . .... $a,'o.oo 
D imcnsions 1!11h" )0; 18" )0; 101h". Weight 57 los. 

Code \\·.,nl : 0 .\ 11::(; .-\ . 

TYPE ,1.]3 HEAT.FIU:Q UENCY OSCILLATOH 

In mCllsuring lo",l-spc"ko.'rs .,,,d lllulio·fre<[UClity SYSICIIIS, it i$ of tell 
desin,hle to mo,'C lh.-uugh Ihe ('lI li "c frequc"c.\· r"u)!e (Iuiddy. T he con· 
H'"lion,,1 I.,·pc of '·"cuum-tullc o~cil1"IOI·. IIlthough it IlIlI)' Uc so dc~igned 
11.'1 to W cOlitili ll onsl.'" ""ri"bl ... , rcqui l'Cs the IId.il1stlllcnt of a Ilumbcr 
of (·unl,..,18 ill ,""rying: lite fl-l-q\ICnc~' tln'ouglt the cutin) IIudio ,."uge. 
Sincc the ('hall~'\' in fl"l~ I',ell c.'" in'·ol\"(~.l is lurgc. about fi\'c Ioundrecl 10 onc, 
it c:ounot he ohlu;,,<!(1 b.,' the I"ob.tion of 'I single ins1 ... "nelll of prae-

tic"ble cons1ruction. If, howel'cr, the measuring f,· ... '(!U"Hey is ol)((tin<!(1 
b~' be"lin/{ two oseiIJ1, Lo rs togethn , " 5nla1l ll('rccnta~'C change in he
IIIlCIiCY of one of t.he oscillato l'~ will cnllse a rdntil·cly ],,"ge chnng<.' in 
thc benl fr('(p'cne .... 

Supplcmenting its meilln\ors of eOIll"Clitional type. the Gen~rnl ll udio 
Cnmpltny is Illlllluf"cturing a Ucal-frC<jucncy oscillll ior with" ,.Illige of 
nppro~inl"kl .,· :20 to 9 000 cyclcs. T he T ype 413 Benl-F "cqucncy Os
cill;.I"I" consi.its of two ostill"tor tui.oes, n detector, lind a" amplifi ... r tube. 
The r.-l"l"cncy of nne "f the uscillatur~ i.~ fbcd nt "00,,1 60 kilocycles, 
while that of thc othe,· is I·, ll·i"hle hom npP,·oxim"tcl .\' ;;0 kilm'.n·les In 
(;0 kilot,."ci .. s. Both o~eill"lors tll"(! coupl('(l to Ihc grid ..arcuit of thc 
{leiccioo' lulK'. T he oscill"tors "I"e so construc\c<1 nml shieltlo;'(l liS to 
IlllJinl,uin a constant f '·('(luelle ... 0,..'1' long pcriods \\'ithout adjustment. 
T he s ... stem of coupling the o.~cill"to . ·s to the r1elloctol', suppl.l·ing" it with 
" 101" "oH"ge from c!'ch oseilhdo,', is su<;h that Ic"dellel' of thc two oscil
Intors 10 1",11 ililu s.mclll·ouisn1 nS zcro lK'ut is nppl'oHched is climinat<!(1. 
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The detector output is fcd to (<11 amplifier UlI·ough R T ype 373 Doubl~-

111lpcuuuce Coupler, gi,·ing llCI,r!y eonstRnl amplificat.ion o,·er the wide 
runge of frequencies used. T he ou tput of the oscill;,lor is tuken olf across 
" , O,OOO-ohl1\ resis tor, used 1\ S R '·01 t age divider, permitting the auj us tmeut 
of the outrut ,·ollnge wi thout dwnges in the o~eiIlHt"r circuit proper Ihat 
might a/fect w!lye-form or frCl"lueney . 

T hr('C variable cap"cities wil] be seen in the f"Holling diugl"llm. One 
of these is n. smull eompensuting condenser mounted insi,lc Ihe inslnnnent. 
T he purpose of this c""denser is 1.0 correct any slight inaccllracy i~ 

the fixed ~ondenser in this circuit. Slight changes in f,·equelle), of either 
oscillalo,· due to ehnnges in circuit conditions may be compensated £0'· 
by means of this condenser, which is n<ijnste(\ so "s to bring the 'we> 

oscillatOr! to :tero beat. The freq uency is changed by means of two 
other \"i,,·jable condensers. the main tuning unit of 500 i\ IM F. maximum 
capacity, and a micro-condenser shun tCl"I aeross it for (inc ildjustment. 

The Type 413 lleat.-F requency Oseilktlor IS designed fOl' usc wilh 
eit.her ''':'\ -J2 01· t.:X -Hl9 tuhes, space being prn,·ided)" the cabinet for 
three 1.5-yolt dry cells and thr .... e 2:? 5-voit plate battcries. UX-201A tube; 
mlly be u,ed with "n exl.cn ",1 ha Ue,·.'" if ck sired. A 5-yolt Weston metcr 
on the pnncl and 1\ rheost"t inside the cahinc\ permit the adjustment of 
the filament \"oltage to t he n,ted nlllle. The Type 4-1H n enl-F,·cqUCllCY 
Oscillator l,as I,n output of "bout 1.5 ,·olt~. The waye-form is sntis' 
factory for most l'urpo~cs, the total of the voltage harmo"ics being at 
" muximurn but 4% of the w,,,·c. 

T he Type 413 Hca t-Fre(]ucncy Oscillator is useful in the Hle/l5urC
ment of ull devices intended for open,tion il\ the /ludio-frequency range. 
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Il is pn1"ticulnr1y helpful in the ~tud.r of loud-$penk(,r r('sponse cunc$, 
~ in cc t.hc <;olllpide f'-CqllCIIC.'· ,· ,,,,~rc i5 n"" il"ble Ly onc-h"lf rC"olut ion 
of the mnin dill i. Penks 01' holloll"s ju the 100ul-sp<'akc,' "csponsc II I'C illl
Ul«liulel.'· e,·idenl. "nd nlly Icmlcncy to hl ,, ~t "t pndicula,' fr«jucllcies 
is quickly )'c,·c,. I« 1. 

T he T ype 413 Beat-F"("IUcllcy O~il],dor nwy "Iso be used to mod
ulate the output of the Type 384 Hadio-Fr~'q"enc)- Oscill"tor. T he 
modulated radio-frequency out lJut tilllS oUt,. im!(1 nHly be uscd in testing 
rct"c;"illg sets for both rad io "ml "udio-frC<."I',cllcy response. T hc audio 
modul"ting f"('(lucnc)" can be cOl11p"rccl quickly with thlt t of the audio
frccluenc.r output of the recein:r hy using un osci llognq)h such as the 
T ype ;1;)8 String Oscillognlph. 

This ins tru,Mnt is licenscd under J'"tellt No. 1,11;1,149 by the Hadio 
Corporation of Americll Hlltl nssoci"tcci compauies for cxperimental Inb
orntory lise onl.\" where no COniUlCl"ci111 fca tures 'He i1l,·01-·M . Price docs 
not inclnde lmttcrlcs or tubes. 

Type -H 3 Uc"t- Frt'queI1CY Oscillator ................ ... .. . . . $210.00 
DiulensiollS 12-' x 8" ;>:2()". Weight, 2;)1/~ Ius. 

rOllc \\'onl: OHG :\:\' . 

A smnll r"dio. fI'C<."jtlcncy o$cill"tol" hus a wide r"l\~rc of uscfuiuess 
in the laboratory. 1' 01" mnxill1utl1 ut ili ty stich nn ins trument must hnl'C 
" widc rrC<."jllcnc.'· r"ng<: ul1fl be I-eadil)" portable_ The T ype 38'~ Hadio
l''''equcncy Oscillntor has bcc" de8igned 10 mcet thesc "C(luircments. 
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This o.!:cilinlOl" is of thc 11lug-in coil ty]X'. Thl! I'nng<! mny be ex
tended from 15 to ao,OOO meters Ly mell"$ of nine coils. A single UX -
199 tuhe is 11$00:1, which permits lUI elltirely scJf-c(\lItainoo instrument. A 

pl"te millia,lItllctcr is IlI"o"ided to indicate oscillntioll. 
T he T ype 384 Htldio-F requellcy Oscillator llIay he used 1<8 .. power 

source in high-fre.quency llIenSlII'CllIents of coils nml condensers. I liput 
te rminals al"1.' p ro"idC(1 so Ihnt a heat-frequency oseiilutol" may be usC« 
<IS a modula tor. 

T he T YIJe 38+ H"dio-F "equcncy Oscilbtor is IIlso rendi!y aUllptoo:[ 
for usc flS the auxiliary osci11l1tol" requirw in conjunction with the T ype 
275 l'iezo·Eleclric Oscillator when \l~ing harmonics of the plate frequcnc;y 
for the calibration of frC<lucne)" slali(lal"<h. P rice docs not include tuhcs 
or La tterics. 

T ype 384 H lldio·F reqlleney Oscillator, without coils ............ $90.00 

D imensions H!" x !) ~" x 9 ~". Weight l il Ihs. 

Code Word; ODI Uill. 

The followi ng coils lire avai lable for use with the T ype 384 Hndio
F requency Oscillu tor: 

T ype Ilangc Code Word Price 
j8 '~-A 15·30 -' [deI'S HAZEL $3.00 
:184-U 30-80 :'oldel"S [rEAllY 3.00 
38 ·~-C 70-200 !\lders H EI.Ol' il.OO 
3S·}·]) 190-575 Mctcl"S H.EHO,\' 3.00 
384· E 56.')· 1,700 ":\ [eICl's I IIT.LY 4.00 
384-1-' 1 ,700-4,<1- 00 i'lletc,'s lIINNY 4.00 
38'H ; '},400-1 2,OOO i'lletIC"s 1i0A HY 5.00 
;184-1-1 1 ~ ,OOO·;lO,OOO Meters HOLLY 8.00 
38'. -J) 8 200-600 i\ lctel'S H onBY 4.50 

The D 8 Coil ''" ftglll'c--8 coil, dcsigllC(1 to I",,·c minimum cxtern"l 
field. 
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TYPE 40;:1 STANOARD·SIGNAL GEN EIlATOIt 
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A genenlto]" of klloll"u n,dio-frCfI,,('II(:,I' "oltllge lUls " IIlUH]x,r of 
applieutions in Ih" tesling or rccei\"(~rs und in the nlMsurCnlC'lt of field 
strength by cOlllpm'ison mct!uxls, The gen('ralor should ]x, \"a r;tlble 
in ,"oltage o"er II. wide rangl', and so thoroughly ~hielrle<l tlwt lIO cxt('rnal 
field is set lip, The Type 403 Stnnd",'d-Signal Generator has I' rlltlgl' of 
1 to 200,000 mino"olts, which is su ffi cient foo- measuremenl of the most 
,~en s ili"e type of rccei\"er nOI\" u""i)"l>le. 

The T ype 'W3 St!,,,(\,ud-Sign,,) Gcnunlor consists of II radio-he
queue,\" oscillator with fixed frctjlle"cy nlOdulnlion b.,' m('ans of 11 self
<:o"i.lli'll~1 audio ns<:ill"tol'. "nd n calib)"l,ll'<i nltclIuHio,', 

In ndditiou to the it!sls of rceein-r-g"in mensm'el1leuts, the signal 
gl'ncrlllo]" 111",1' be USN) for ficld-strcllglh meusu]"('menl b.'" comparison 
",cthod$, for gili" mellsnrrn,ents ull 1'1H1io-frNI1l('nc.,· Ilillplilier5, or for 
l\le'Hu"~nlrHt of rletedol" d'ill"l,ctlTistic~ lI"d or Ihe cOIl1l>ined dmract('r
;slits of rk'l('dol' ""d audio amplifier, 

The Type -{.O:I ShUld"l"(I-Sig",,1 G encl,,,tor ;s designed for n,;c wilh 
eid('r",,1 unshiddNI l>alt(,l'ics, ami e:d(' ,'''nl "lOdutation where "al'iable £re
q\lCIl\~y lllodui,ltioll is dcsir('(l rOl' fidelity t(;$t~, To Ihi~ end til(:: l('"ds 1.0 Ihe 
["",t('l'.'" tcnni""ls lind to the external modulation tcrminals (He /!quippoo 
wilh filt(' I'S whkh coniine th/! rndio f"('(tllene.\' ('nlil'd.'" within the in~tru
men!. T he i(,(ltiS 10 the n,elers on the pltnd lire IIbo filt('rC/l, eliminating 

[ !)2 1 
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t he ll~C('ss i t)' for scrC<'ning the f"onts of meters. T he oscillator covers 11 
frC<IUCIICY rH llge of 500 to 1500 kilocycles_ '111<:: rlldio·£'-equency output is 
pussed through Ull ullenuutor to the output terminals at the uppe" right 
(sec photogrllph)_ T he attc!)lItIlo,- is eontroUc<1 by two knobs_ T he fir st 
of these, controlling the llIulti lJlicr , c1mngcs the output in dcc(.dc st~ps 
for It gi"clI radio-freq uency Cl1rr~nl. T he second knob, controlling the 
output scnle, pro,-id<-s II continuou~ ' -II I";alion of the output "oltage, 
p roportiolllll to the scale di'-;s;olls li t III1J \"l.lue of rMlio· frC<lucncy 
currcll t for un)" gi"cn poiut of the muilipiic!' $c.-.lc. T hc ,·adio· frC<juency 
currCll t input to the uttclluutor is indica ted by " thCrlllll1 instrument, 
the dired·current galvanometcr of which is llIuuutc<1 011 I.hc front panel 
lIud IlIlIrked HAD IO CUnHENT . A corrent cll lih,."t.ion is provided for 
this instrumcnt. T hc oscilla tor fwd IIttenulltar arc thoroughly shielded. 
T he mllximum cr.-or of voltage rlltio in the nttenullto\" is 41'0. 

~ 
~ 

-.~--- • 

(;IBOIIIT !2!!!GIi'AM 

W 3'!J:j0!~p S,GN.l G(N(BNP! 

The sigllal !,'<!lIcratol' is ]!ro,'ided wit.h ,111 i"lcrll id audio oscillutor 
which 1II00h'] a tes the n.dio-r l"l-qUCIiC y signid "t 4()O cycles. The mO(lul a li II;; 
voltng<! is illl[>resSt."(1 HcrOS$ a t ransformer winding ill se l"i<-s wi t h t he total 
plate butlery (l lid t he plate circuit of the ,·/idio·ht·quellcy oscillator. T he 
root·m<'!HI·"' III,u-e ""llIc of this "olt;'ge i$ indica tcd I,y" thermal vol tmeter , 
the dirl-ct,cuI"I'cnl gnh'nnometel" of which, calibrated ill ,-ool-mcull-squnrc 
"olb, i~ m"" "kd in the f,...",t p""d. T hia "coltmctc,' i"dienle~ the II"dio
frC<luency volt"f,'C impressed On t he oscitiator wi th either in tunal 0" 
cxt('rllul modulation, which mll.\· Lc ' ·"ric.:1 bJ menus of t he knob m" rkc.:i 
i\ IOD\j I.ATIOX. 

Thc T ype 403 Stamlard-Signll] GellCl"lI tor i~ upplic.:1 Lo the mCllsurc-
ment of 0"<'1"·<111 chul"adcrlstics or radio rc<:('i\"(~ r s ill IIccord"nce with th~ 
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co,wcntiOlH,1 assumption that th~ e/Teds of n WII W, field ul)on I'" exposed 
.. ",tettl"l 01' loop of known con~tllnt$ lIIay be $imli lated in 1111 I'c~pcctg by 
the in t rod uction ill to the ,.ecei'·cr of a known 10ca IlJ-gclI~ rnted radio 
,·oltn~, through a local ("dummy") antenna Or coil aCI·i,.I I1(l\"illg the salllC 
cOllslnllb: at the opcl·nti llg freqllenc.... T his sign:.! generntor is pa l~ 

ticll llll'ly lIdllptcd fOI" u~e with II ll t<:'lmn-op.erlded rccei'·el"$, ill which 
Ihe fnc to,· fo,· conversion of Ihe 10cII I siglH.! ill micro,·olts to nn eqnivnlent 
field strength is simply t. lellgtl l or "e/Tecth·c heigh!." H owever, 0)" usc 
of a uib,ole coil-con'·t'r$ion fndor, the gCIICrntOI" may he used to lliensure 
sets op.eratoo wi th n coil aerinl. For the con'·entiollal measurel11ents of 
sensili,·ity, selectivi ty and fidelit~·, t wo picees of <:qnipment lire 
,wI"i .. .,..] in Mldili"" 10 I h~ ~ign,,1 W',,,, ,·n t.or: (1 ) toe"t IIN·iut circuli ; 
( 2) receh·e l~oll t pllt meter, comprising n resistnnce lond of " maglli tude up
propl"iate to th~ output tube of th~ receiver under ted, togethel· with a 
t hel"llHlI meter for me!lsll ring t lte audio current ill the lond, Or " ' ·nell lll11-
lube I'oltmcter for measuring the voltage ncrou t h~ loud. Doth of these 
inst ruments en n be ensily nssemblcd from stund,u-d laboratory equipment 
H is recommended that the rcsults of rcceit·c,· 1l1cnsurcmen[s all be ex
pressed ill terms of micn)\'olb input to the local antenna cireuil to yield 
-'l\"ol"llml Signal" ou tput from the rccci'·cr lIt different I",dio /lnd rad io 
fr<:quencie8, on "nd off resonance. The conventional \'I, lu~ for "Nol·mal 
Signnl" i8 50 milliu·atb in a load of from 2000 to GOOO ollll1~. T I'e rc
,·i$C(1 " Bep'(lI"\ of SUOco,mnilicc on Hcech·ing ~ts" of the l nstitllte of 
Hadio E ngineers, a copy of which mny be obtained f ,·olH t.he Sccrela,·y 
of the In~Wu te, contnins details of n suitnhle technique for nll.king th~sc 
measurements h.'· mcnns of ~. sigllill gc llna tor. 

T he enti,·e instrument is Ihorougl,I.I' sl,id'kd, nnd externnllcllds arc 
fi tted with filters. T he shielding is SlIfficicll tly complete so that the T ype 
403 Sta ndnnl-Signlll Genel"(, to,· m"~· be used for tests of unshielded re· 
(:ci,·ers. 

,\ complete sct of ope,·ating insl.t·ucliolls Ilceompanies the !;(,Iler"lor. 
Licensed ulld~l· l'!oleut No. 1,11 3.U!) fOl" laborator.\" usc only where 

no busi ness fe"tures arc in,·olt·c(\. 

T ype 403 Sta ndnrd-Signf!.1 Generator .................. . ... $600.00 
D imensions 181h" x 12V:t x 8". Weighl 40 Ills. 

Cude Word : SCA LY. 



l\'[ ETER S 

A spceiuJ[;I;cd type of meier is re<juircd for usc in lh(' COOll11unicutiollS 
labora tory. Such I1lCtCl'S nillst 0l~,.atc without grent rl'rO l' O" CI' wide 
freq uency rnngcs. ~rtl\in requi rements d('mlmd Il \'oltnll' ter wilh nn 
in fi nite input rcsistl.ncc. 

TYI~F. 426-A T IIER.illIONIC VOLTiIIETlm 

T he ;" UCUllln tuk lcllds itself pllrticulu rly "'ell for use as n \'oltmctcr 
where n O cnrrent mll)' be taken hy the instrument. T his is hccuuse the 
grid-filament imp«lnncc of " lube is prncticnlly infini te until "cry high 
f,-cqucncic8 n rc !'cached . 118 long as t he grid is muinl/, ine<1 I"~gl\ti,·c. A 
number of "nltlllct c r~ I",,'c l>c<:n dc,-d oped IUllki "g I1~C of the "ucullm tube, 
but few nrC! cOlln ncrcinlly Il"nib ble. 

T he T ype 426-A T hermionic Voltmeter POS8CilS<.:il !SC" cnti featufes 1I0t 
usunl in such in$ll'um~nts. All eJ>terHul circuits h'l\'e heen elillli'lolted, 
T he single baUer)' requi red is con tained in a Cotl)p,U'tnu.'nt with the instm
ment Cllse. T he onl." l.e ro tl(ljustm('nt 1'('(luireti i~ III"de wilh n rhcoslut 
mounted in t he Cllse. Thi~ single rhcostut "djllslineJlI controls the filn nlent 
currcnt. g r id billS lind vlnte "oltnge simulta neousl,'" lInd i8 mude b~· setting 
the meter pointer 10 ~ero. The instrument is Hum direct reudi"g. Tile 
\'oll l1leter tcr,"in"b Ulu ~ t be dO!l<.'d through a direct-cu" rcnt pnlh, such as 
n measuring coil 01' II grid 1(,lIk, when this sdling is lUnde, 

I n the T ."pe "':W·,\ T hermionic Voltmeter, the plnlc-fllument l'('sist
II n ce of II th,'cc·elcment tuUc is used fl S olle n rm of the hridgc circuit shown 
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below. The v"lue of this resistance is greatly changed as a re$ult of 
changes in the grid potential caused by lhe measuroo ,·oltnge, which is im
pr<!sse<i between g ,·id lind Ii];"nent. T he current fl ow through the micro
Ilmmeter, "·hich results from the unbalance of the bridgc, is II measure or 
the voltage impressed. ,\ single buttery supplies all ,·()ltuge requirements 

R, 

BAmRY 
+ 

of the '·UC\lUlll lulJco, sui table rcsi$tor.~ dividing lhe lotlll ,·ollage drop be
tween grid, filament and Ilia Ie. It wi lt be obS('n ed tha t t he pillte ,·oHage 
is imp ,·euoo IICH>U the bridgc li nd corresponds to the excit ing ,·ohase of 
the .Munl \V hc"l&i<me In idgc. Alt the l·c~ i ~I"",,C~ e""C"J> t tl,,, .. heo,t"t III·e 

pernumentlJ adj nsted nt the time the metCl" is clI libraled. T he resi5tlln~s 
'He so related tha t the tnlJco is worked near the lower bend of the grid
'·01 I<'ge-plll t.:-eU'Tcn t clu'I"lIetcristi<.:. 

" ' hell ,,,I altel"1l~, ting \,oltllge is impressed IIeroS$ thc terminnls of the 
mete,·, lhc neSloth·e loops Il ,·e suppresscd, the meter g i"illg an illdieation 
propodio""l lo 1\ ,",duc between the ,,,·tr llge und d'fcctivc vulue~ of t.he 
WII'·C. T he en1iorntion is mllde ugains t l·oot-mclIll-$(tUUrc ,·nlllcs of (t 

sinusoidnl wave. 

T he T ."I>C ·.ltG-A Thermionic Yoltmttc,· uscs a tuOc of low Iilumtnt 
consulllplioll amI rCfjuirc$ only 22.5 '·011$. Spa~ is provided in tht iustrll
mcut eose to IIecommodute two 22.5-volt battcries cOlmected in pu rallel. 
P rovision is nls,.. mode {or conncct ing 11 11 e~tn",, 1 battery. 

Undtl" usu,,1 conditions the cllliL,·.1t.ion will he muintllincd to within 
0 .5% up to !)oout. 1000 Il{)'''·$, lit which tim~ the in~humcnl should IX! ,·c-

[0. J 
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turnoo to the facto!'Y fO!' a nell' tube find r~alil)["ation. The \l"fI,'~ · fol'm 

er ror is sligh t . A 2U'((. third hurlllnnic in tJle ,,"uyc prnduces un enol' of 
but 0.4% in the meter rending. The metCl' is extremely resistunt to o"er
voltage. 50 "olts mnJ Ix: momenta!'il)" imprcssed on the 3-volt meicr 
without damage. 

The voltage calibration is reJiflblc over the entire lludio-frequenc)' 
nmgc. The frequency error is less than 2% of full scale at 20 kilocycles 
and less than 3% at 300 kiloc)·eles. The c1.librntion is not reliable at 
Ill'oadcast and higher radio frequencies although the meter is useful 
fit such frequencies us a resonance indicator or for ,"ollage comparisons. 

The meter is conta ined in 10 walnut case with baltery compartment. 
T he tube is solderccl in place, and nltempt~ to remove it will brenk these 
connections. The price includes tube but not the battery. 

T ype 426-1\ T hermionic Voltmeter, Hange 0-3 volts. . ........ $160. 00 

Dimensions 9" x 7%" x 1011a". Weight 11 Ibs. 

Code Won\: SEH Ui\1. 

TYPE 189 POINT ER GAI .V ANQ;\IETEH 

!\lost luhol'atorics "',qui!'c u rug~",,'(\, scusiti,'c, po..tnble illstnnncnt 
for the measUI"emcnt of currcnts of the ordn of 10 to 1000 microamperes. 
The Type 189 Poin ter Gal\"allometC l" is IIdll l)(oo for just such S<'rI'ice. 

This instnnnent is of the D'Arson"lll type, using the strained suspen
sion, which permits of grelltcl' sensitivity than til<! pivot type /lnd 

[ 971 
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requires no le,·cling. T he coil is wound on a damping form und adjusted 
to bring the coil under critical damping. T he construction is such as to 
allow a safe c1earu"llec between the coil and the s h~s of the maguet poles, 
thus pre'·enling interference from chane<: lint 0 1· dust l}(lrticles. 

The ~uspension is of phosphor bronze rolled into II thin strip. T he 
Sl)l"ing support for the suspension is gl'ch as to tuke up 1111 ordinary 
shocks without dangcr of st raining Or snnpping the susIX!nsion. This 
type of construction, t ogether with the natural p,·o]X!J"ties of the phos
phor bl·on7.C ship, insure a TClISollahl)" stilloic 7.e ro. T he gl,I\"[UlolllPt .. r 
pointer is fitted with II zero ndjustment, nnd a clam]). 

Jls combilUl lion of portahi li ty and S('llsili"ity make th is illsinlment 
a,'ui]alolc for a wide \"Ilriety of uses, ranging from illdicnti1lg Il bridge 
balrUlcc to the measurement of radio signnl sircngt.h when used with I' 

suitnble redificr. The c1en dy d,.nwn three-inch scale makes the ,·cl,di1lg 
of the inst rulHcn t vcry eo.sy. 

The cnsc is of pol ished wnlnut a nd t.he met.a l parts nrc nickel plated. 
A eon'·cnient leathcr c"'\"r~·ing st rap is I' ro,·idCl.I. 

Apr,.o:dllHltc 
Al'p roxi ,natc 111 icroj. "'peres 

T ype Zero Hesist.ancc full sClll" 
18!)· E Ld ' 10 Ohms 150 
189-t' Cent re 10 Ohms 75 
189· 1-1 Left 100 Ohms 50 
18!)·J Ccll t~ 100 Ohms 25 
189-[. Left 2000 Ohms 10 

T .'·IX! 189 ]' oillter G:Il",., ,,omeler ...... . 

S· ." ~" 3" " IZeax1) x 7::!· Wcight 2Y-2 Ibs. 

Code Word 

G .. \J3 L E. 
GA ILY 
GALOr 
GA lI lI 1\' 
G A7,EL 

$;16.00 

TYI'E 127 ANI) TYPE 170 1I0T.WIHE M I-;nms 

An instrumcnt for t he mensurcmenl of curt"cnts nt high hCl.]ucncic$ 
must hll'·c its inductnllCC nnd Cllpllcitnllcc kept ns s11I,,11 :' s possible. 
lligh im~"nec would <,''usc the rendings to ,·n ry with frcq\l~nc .... F or 
111""." n ,dio· fn)(jIlCllc.'" mC"SlU·Cll1ent.s 11 sllitnhly rle~igncd hot·wire """ 
meter luIS tile neecss.u.'" chnrlld eristic$ which p art icularly adapt it to 
this work. It ShOllld, hOI;-c,.er, hc recognized tlt:.t II ho t-wire Ilmmetcr 
is inherently less nCCl1 rntc thnn nn ammeter of the mo,·ing-coil type, 
which, of COI"·~C, is unsuitable fOr mcnSllring CII \"rcnt nt high frCl.]lIcncics. 
I n the T ypcs 121n11d 110 Hot-'''i re :'lleters c>, reful dcsign nnd good ,,"ol·k
mnllship llil\·e pl"Orlucetl instTlll11cnts which nfC electricntly "nd mechnnic-
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ally good, rugged and rel iable. T hese mete,·s, JMrticula rly the g uh-anome
tel' typ e, which has a 270-millimnperc nmgc (uncalibrated ), arc used very 
extc!lsi"ely in wal'emctns and si",ilar oscillatory circuits for determining 
the resonance poiu l. T he T Jpe 127 1I 0t- \\" i,'" !\r"lers arc used extensively 

T n.e 170 HOI_Wir.: Meier 

for measuring the radiation, filument (lod pl"t~ currents in e:'<pcl' imentul 
continuous-w,,"e tn,nsmitli!lg ~1"lions. T he T ype 170 H ot- \Vire i\Jete"s 
ha"e found a wide use outside of Ihe r adio field. T hey nrc Ilsed us tmns
fer instrumen ts in g<'n<: ratm' testing and simi!i'" work. 

T he expanding strip ill these meters is of thin platinum, i'l onler to 
jwe,·enloxid"lion. H is so proportioned thul it worh Ilt (I 10'" I.cmper
ature amI is of low resistance. T hese nrc t wo highly dcsirublc featUres, 
since the former permi t s reasonl,ble o,erio"ding without burning out, 
mui the latter minimizes the losses. 

T he type of multiplying action is such that" more unifo,'m scale 
is ob tained thnn with Ul(lny hot-",i r e meters. T hese HletC I"S hal'e lx-cn 
corrccted for tempenl ture so t hu t t here is ,·e r.'" little shif t of zero. Any 
neces~ary correction may be made hy IIdjusting " knurled sere"". This 
type of instrument is equally accurate on direct Or alternating current 
of an.Y frequency . 

T hese instnnnenh lire made in t wo gcner(ll Sl7.CS. The T ype 127 
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Hot-Wire lIIder is the smllller, or three-inch siow, nnd i, mnde in thnle 

types, por tnble, r,·ont-of-hon.-d mounting nnd flush mounting. The T ype 

170 Hot-Wi.e " t eter i. the large .i~e lind i. made only in the portnble 

type. It i$ .,lOullled in " polilhed """III",t c:nsc nnd fitted with A CArry
ing .trap. 

'J11C T .'"IlC 170 ;\Ieters ,,~ 'HAde. in the Sill'S lill«1 lIclo ... 

II .. n s~ n""l.t.nu Code W .. "I I'riu 
100 Millinmperc. 31.0 Ohml EXULT $20.00 
250 Milliumpere5 G.8 Olll"~ EYO KE 20.00 
000 ~ l ill inmpere8 3.>1- Oh"u E XA C'l ' 20.00 

1 J\mpere 1.2 O],m. EXCEL 20.00 
2 _<\m,lC!TCS 0.55 Ohm5 EXEHT 20.00 
a Amperes 0.3 Ohm. EX ILE 20.00 

• Ampe TCS 0.10 Ohm. EXIST 20.00 
10 Ampel"('l 0.08 Ohm. EXPEl. 20.00 
20 J\mpoc rCII 0.0-1- Ohml EXTIl A 20.00 

Gal "ltrlOmetcr ' • . 4 Ohm. ETIIER 20.00 
Dimculiol1l 4o/t , , .. . , :)11.(. Weight 16 01.. 

a . 
• 

, t 
"f\' I't; 127. \ 1' \' 1'.: 121.C 

The c,ue of tlie T.'"p(~ 127-.'\ Metel" i~ Ilie-c"5t wilh '-'lllck .i"p"l1 finish. 
The <:n8O'" of the T nlCll 127-1J IIud 127-C :'o lete ... III"(' of moulded bakelite. 

Type 127_.\ Trf'c 127_11 Tn'l: Ir..c 
Flu'" )'''''1>1.1\11" l' ..... t -of- U<NIrd Pr;.,.e I'"r'.blc 

ft ~nge Codc:: \\·o...-l CO<~\\"oTd Eltll.rTy!'<' Co .. ~w"", 1'ri("C 
tOO )!iU;~I"I"'~ ~1t;nA" ~' AYOU 1!6.00 )IUG(;\, SOO 
2.'iO )' 1 ;U'~"'I"'T('lI ~tEnc~' )IA IM~I 6.00 )IOCIJ,\ UO 
500 ) l iI1ia"'I"'..... )1~IlIT )1 ,\ JOII 6.00 .II()(;U ' . t&O 

I ' \'''1'''''':: .\I~:HUY M,\)o."OIt ~.OO ) IOI. ,\U ~50 
1.5 ' \"'1"'''''' ~I I )O'"I1S .III<;r\- 5.00 
U A"'I"''''''' ) II )o."Olt )I ,\I'I.Y. 6.00 ~[o-rOft 6..50 
~ ' \"'1"'''''' )11)0."])1 ) .KI· , I' 600 ),11))1)1\' 6.&0 

10 A"'I"'~ )III'~\' ) 1,\)'; 1.11 6.00 M\j:fJ' ~' 6..50 
C .lr."",netc. }IITElt ) 'A(;IC ~.1~ ).01TO 6.Z-> 

1)1"" 1t1·'\ ..... 127_11 o;lI"~.:V' x:V' x 1',.1.". Wd"'t.'h .... 
T)"J>e tr.-e J)~ ,., x 1%" x 1'1," . \\"tlsht 8 .. 
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T \ " 'E 207 OIllEC'r _REAI}INf! O IOli'l ETEIt 

There lire Il1l1ny occllsions in ]',ho .. "lo1";c" 8I! r\' ice stllliOlns, " nd fae· 
lOlries where lUI approximate ll1e"~llrell,ellt of res[slunee is I"«\uired, The 
T ype 287 D irect-Heading Ohmmeter is de~ignC(1 for the quick determina
tion of resistnncc whe,'c nil IOI)proxiulII te ,'"Iue i¥ sufficient. 

T he T ype 287 D irect-Heading Ohmmeter e01l8ish of II huttery lind 
meter in scl'iet with 1\ "eti~tllnCC!. which proted. the mcler from d,unage 
tot short circuit, nnd {l rheostat shuntl'(1 flc roSi the meter to )lro\'ide " 
zero IIdjushnellt. T he d i,,1 i. Clllibrnted directly ill ohm.. Clip lends nre 
prOl\'id('(1 fOlr COln\'enienee ill connecting the instrument to the dc,-ice tOl 
be mCllsured, 

One Olf thc greatest usc. Olf this Olhmmeter i, (01' the checking of ap
p,' ratu. "lid tr"cillg Olf circuils. H s indicntiOlIL Olf the nclulll N!sist"nee of 
the circuit I1l11ke. the ohmllleter u$Cful "-hen the IJnttery find telephone 
mdhod of It-ncing cireuib is Olf little usc- This fcnture n)l,kes it possihle 
to delect not o,lly opell "nd shOlrt circuits, but 1L1~0 wrong coullcclions. 

Hero.·c u.ing the olunn'ctn, the zcrOl should be checked by connect
ing the terminnl. together_ The knoh should then be ndjusted until the 
meter needle regillers ~ro resistllnce (;;hOlr~ circuit), The short -ci !'cuiting 
connection is thcn N!mo,'ed lind the meter i$ j'end\, for use. If the meter is 
to be shiPI>ec:1 Olr stored for n consiJernlJle length Olf time the battery 
should be remo"ed to I'!'en 'nt possible spilling with r,",ult"nt injur~' to the 
cabine!. Price includes b ... ttery. 
Type 287-.'\ Oi~t-neflding Ohmmctcr. HI.ngc 0 to ] 0,000 Olhms. _ $30.00 

Code Word: ONION. 
Type 287· U DiN!ct-n eading Ohml1U!ter. Ilnngc 0 tOl 2000 OlllIlI$. _ . ,$30.00 

Code Word : OIUlIT. 
D imellBiollB 6%" x 5%," x 4%" Weight 2Vz Ibl. 

[ 101 ] 



GE.YE/{Af~ UI,DlO eO.Jf p ll .\"}' 

TY ..... : 330 FILl'Elt SECTIONS 

E lectricnl fil len n .. c u~d extcnsh·d y in 8tudying t he cll/lfllcteristic8 
of communic"lion equipmcnt AmI ill the IrAnsmilSion o( clectricul impuLses 
o( multiple (I"('(I\II":UCY, l uch '" 'pt'C<'h or mUlic. Such fil ters consis t of 
c"'Jlucitnnce lind i nduclnn~ net .. ·orkt to dctigllccl thllt they aUo,,· certRin 
frequencies to )Nt" throu~h t hem rclldily .. ·hile at the SUIl1(: time other 
frc<,uenc;e8 lire highl." nUenun tccl. II ~' the U$(! o{ /iller., for instance, 
II compmilc l ound lIlay be dh·ided in to 1C' ·ernl pnrtl or A (nult in Iele-
phone "ppIU·lltIlS limy be relll('(licd b.,' Iltt.:nllu t jng vr plAcing e'l1p]uuis 011 

ce>"l ll i .. runge. of the (]"('(,uellcy $1W'ct runl . 
Pil t~u mn)' loe di,·idcd into Cou r gcner,,1 clnlllcllis foli o,,·,: 
(1) Lo"·-p,,u filtel"5, which cut off nl! froqucncies n\xwe II defi nite 

predetermined ,·nlue. 
(2) lI i~h . Jl"u fillers, ,,·hieh eu t off till frcclllencie. belo .. · Il 1)Te

detcrm;ncci \·ttlue. 
(3) 1I~",d·elimin"tioll filler$, ,,·Iokh cu t out nil frCCJuuciel beb·eel! 

1\\"0 prOOct(' rmined \"I,lue8. 
( ,~ ) 11 ,,"(1 -1'1155 tilter5, which cut out " II f reqnenci~. J.Kolow the lower 

lind Io \)O'·C the upper of two prcc:lelcrmined "nlues. 
T h('1C four clns>ICs of ~llcn elln be formed in n "n l·iety of uctworks, 

fOllle i;lI1plc nnd oU~rI nlOre coll1pliclltcc:l ill t heir structure. 1"or II 

theoreticn] di ,cl1 uion of such filter neh.·orlos the nUliler i, referred 10 t,,·o 
te);Ii, nttone1~·, "T rnl1$miuiorl Cin:uil~ fM 'l'elephon(' ConlnHlni('n tioll" b~· 

K. S. ,John.on, nnd " Electric OiCilintio,u lind F.1('('tric WII'·('II" b~' G. 
W. P ier«. 
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A" e1ectric,,\ filter mlly consist of a single r.ctll'ork or section, or it 
m:.), be rendered more elTecti,·c by containing sc '·na l !"ccm·,·cnt ~ections 
j oincd ill scries. 

As "II aid to t he eXIX!rinwlltt"· who dcsi,·cs to stud.,· thc chn rncteristics 
of such filtcrs or to usc them ill eOlllllluuiclltion circuits, the Gcncl"(l i Hadio 
COlllpnll.l" h"s dc\"e1op~'(1 a Sl'rics of simple high.p"ss ami lo""-pnss filter 
~ect.iolls lliounted in individual cnses. T he high-rn~s filters tnkc the form 
known us a T -typc section, whilc the low-puss f.llcrs Ilrc constru<.:it'(i ill 
the fonu of a " section. 

I n ol"ller to de terminc the deetr i e~, 1 eonstanu of the ekments of such 
" fil ter it is nccessur.'" to know two things: fi rst, the desi ,·(·,J cut.-oll· fre
(jll~"cy 1,' : " nd second , whut is known liS the iterative illlpcdnnce Z of the 
circuit in wlli&h thc fil le ,· is to bc placed. The \,aloe$ of cupacit,.nce ltnd 
j",.1",:tllllec for thc high-puss filtc ,· scction may the" be computed from the 
e<1\la t ion~: 

C, = 
0.07958 

FZ Farads 

L. = 
0.07958:1. 

H cnrY$ 
F 

where F is t he f requ~ney in cycles per Sl'co"d, and:l. lh~ iter"ti \"c imped
II nce in ohms. 

1'"01" t he IO"'.p1'U fille r we have, In 11 simila r nmnncr : 

C. = 0.3183 

FZ Fll rnds 

L . = 
0 .3183Z 

l" 
H cnr\"! 

Below is gi\"(~ll Il Jist of high·p"ss Ul\( l low·plI~s $ectiolls h''''ing impe-
dllllces s t 'Uld:.\"{li~cd li t 600 or 0000 ohms fllld cut·otT frt-<luCtlcics spccified 
"s 500, 1000, or 2000 cycles. These iruli,·iliu,t! sections arc uuilt into 
shielding melallic cuns :Hld eitch comprises a sui~, bly designed laminated 
il"()n·ro.·c inductallce unit tog.;thcr with two cnlihrulcd ""ax 1)lIper con
denscr:>. "\ ny numUcr of similar 01· <Iilf"'rcnt sections mny, of CO\II·5e, he 
joined ill se,·ics to prod uce ,1 multi·section (jllco·. 

Th~ typ·es listed represent uhill·ll rily choS\'n ,·"Iues of impcdl"'CC 
und cut-otT fl"C<:juellcy which fiut! ndhcr exlellsi,·t lise in prnctice. T he 
Gcne>"111 Blldio ComplUly ~]leciali1.c~ in C<"juipmcnt of this sort, MId similll '· 
sections h1,,·ing lIny desired dectricul constants IIU'.'" be ohtninetl on 81X!ci:,J 
ordCI". 
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330-.\ 
33O-fl 
3:JO.-C 
3:lO.1) 
:J:.IO- E 
j3()·F 
j3()·G 
:laO- II 
3:1O-J 
3.'J(). K 
:~IO. 1. 
33<)..)1 
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Fe",n 
l--<.ow-I'ass 
High -P" .. 
Low-I'ass 
l-Ijgh -Pas< 
[-<,,.,._I'a s.< 
Iligh- I'~M 
).ow- !'"." 
[Jigh- !'''., 
[ ",w-I'~"S 
Iligh_Puss 
LOw-Pas. 
lligh-I'ass 

Il~rn[h-e 

InL[w<iance 
(;()() 0["". 
000 Oh,,,. 

6000 0["". 
6000 Oh",s 

000 Oh",s 
000 Oh",. 

6000 Olt"'~ 
IiOOO Ohttt .• 
000 Oh",. 
000 Ohttts 

6000 Oh",s 
6000 Ohttt. 

Cut_oW 
F rc"1ut"Cr 
MlO C)'cl~s 
MlO Cycles 
MlO C,·dc. 
!JOO C;'des 

1000 C;'de< 
1000 C)'cb 
1M C,·d~. 
1000 c\·d~. 
~>ooo C"dcs 
c'OOO c;.ck. 
c'OOO C,clcs 
2000 C;dcs 

'l \pc 330 Filler ................ . 

CoI[c Wm-.[ 
l" ILT ERGO,IT 
~·JLTEn.GlnL 
YILTERSI[OE 
I'lL"l'enSE.YI" 
[<" I J .TI~ IlTO, \ I) 
F 11 :I"l~ IDI US] I 
1'1 1:n~HSIG:-i 
I'II.TEH 1'1 PI': 
1'1 r.:n :u 11 E,I 1) 

FII :J"l:: H 1'00'1' 
t'ILTERUELL 
I'll-TEH\\',\ LK 

.. $1 2.00 

TYPE 355 M IPLlFl EH TEST SET 

The wiuesp"eIllJ in terest jn audlO-alllplifier chal'aderistics mnkes 
the dc,'e1opment of II stnndnrd nnd rdiable mclhod of tnkiu g them 
highly desirable, The test method should repro<-iI!Ce as nearly as ]lossible 
the working conditions or llw Ittllplifier. lt should neither omit (!IlY facto\" 
tending to affcd the characteristic, nor introduce l!lly effects not present 
in the amplifier. 

The coupling de"ice of the ""dio amplifier is "1,,.;\ys used in the 
plate circuit of !I vacnum tube whose impedance "frecls Ihe aelion of the 
amplifier "er,Y greatl.\' . It is, therefore, lIecessary that thc test instnllllcnt 
~liher be so "rn!uf,'cd that the contliing de"i,,,, i~ councdcd in Ihe plate 
circll it of a '-''''IlIl1)1 tube, Or tlwt thc effect of the plate impedance be 
l·ep,·odncc<1 in SOI11C lIw.utt(·r. I t i~ "lso impodant II!Ht 110 Cl1lTcnt be 
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allowed to !low in the t,.,,,,sfonllel' ~ccQlld('I"Y, sincc e'·cn a ,·cry slight sec
ondary <;I".,.("nt will entirdy aHer the ch"racter;stic. 

In the T ype :155 .\"'plilier Test Sct all tlw ncccssal·}' clements of a 
rdiahlc test set arc assembled in 11 compuct nnit. All cluLIIgt's in eOlmec
tioll.~ /<re made with quick throw switches. T he caui",:: t ulso contains the 
' ·"cuum-tuk ,"oltmeter nnd i ts plate lind grid u!lltcries. '1"he whole unit 
is assemLled in a ,nllnut case with bakelite punel. 

T he circuit uS<."<i in the T ype 355 Amplifier Tcst Set W/.S chosen after 
un examinu tion of the test methods used in 11 number of leading Iaum·a
tories. A I·esistnnce Up is used to simulatc the impedance til 

$C,·ies with the t,.,.nsfOl·mer prinHlry. T his resistance is ,"arillble in 5000-
ohm steps "lid co"ers the us""l l"I"'ge of tube impedances. A ,"!lcllum-lube 
"ollmcler is used as !l measu ring device. T he constants of the "ollllleter 
a rc so adjustoo tha t the grid of the ,'oltmeICl' tube cunnot tnke current 
while the gnh'ullomctcr is 011 scale. 

F ig. 1 

, 
., -
" 

The input ,·oILage to the tnmsfonner under test is lI.kell off IICI·O$' 

11 portion of the high resis tallce across which the oscillator output is 
impressed. T he remainder of this resistMlce is usoo fo r checking the 
secondary ,·oltage of the transformer. T he ,'oltmcler is u3ed only liS a 
transfer instrument. 

In order t1wt lhe effecl of winding cnpHcil1lllces ma}" he reproduced 
correctly, it is desirahle that the n plus und V minus terminals be couneded 
togcthCl". ~o 111;. \ both wiil he at ground AC. poieJlli1l1, as under working 
conditions. 

As the ' ·"cuum-tuhe ,·oltmctu is also used to check input ,·oltngt, a 
transfer s"'i teh is provided. 

The mcUlOO of test is ns follows: The input ,"oltngc is ndj11stcd to 
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t he dc.i r«! ,·"Ine by ""justing the o.cilla lor oulput. TI L<: "oltmcler 
is lru nsferroo to the trRnsformer second:. r)', nnd the deflection of lhe 
gl.h·IUlometcr ohscl'\·oo. If the trIUl~rOnlln-lIe<:oncinry \'oltnl.'C i5 high 
enough to &<!nd Ihl! gnh'lO ll oUl(! I(! r olT scull!, nn lIddiliolH'! ndjusb.ble 
hius is ~"'ilchcd ill and the tHe l.CI' needle hrought on SCI. Ie. T hl! "oltnl<!ter 
is ngl. in switched to the o~cillntor out put, nIH! tile potenliometl!l' udjus tc<l 
un lit the rending is repented . T he vollnj.,'C amplificalion of lhe t rans· 
former is then indicated 011 the lleulc aURched to tile l)Oteutio.uetel·. 

When imped~rH:es, or olher coupling de"lee' whose ru tios arc le51 lhun 
unity, IOrl! IM:ing dlCCkcd, n mllitilllicr rc.istnncc is connect('d in eircllit. 

Amplificntion (actors '" high as 1 :10 arc ol<!asurub!c "'ith lhi, 
i".I","",,"1. 

OPE1L\TI :\"G I:\'S'l'H UCTIOXS. WII(!II t lK: Ie.t I('t i. "ccch'ed, 
the pn ae! should be lifted out by remo"ing the ell-Ih! t lnullh l1utl lOud lifl· 
ing slrlligh t " I'. A UX-199 tube . hould be placed in the s<><:kel I.nd Ihl! 
t"·o :!2.5-'·0It d ry baUeries conncclt'<i. The (II'!' cells should 00 E" cre"dy 
No. 7(;3 or like 5i~e. 'fl u; red wires nrc connected to the pillS bulicry 
tel'lninllI8. T hc batterics a rc not connl!cled together. The bntteries nrc 
held in place by spring cli p~. 

In nmking nmplifiention men811remenh with this t~lt 1('1, the following 
prO(:rouTC ,hould be followed: 

The lransforlllf!r to be mell,ured is connected to the proper t(' rminait • 
.. nd .. ,onncctions mnde to t il(! bnttcry .u pplyi llg the \'lICUllm-tulM: \'olt
IIl<!t~r. T he o$eill!ltor i. eonnecled "lid plnced in operation. 

H,' i, .set al t. n . lue corre.ponding to the pillte impcdn ncc of the tube 
... hich wOllld normally he u~1 wi th the trnnSfOTDler. 

I n ndju5ting Ihe input "oll nge the [)Osition of the s,,·itehe. should 
be us follows; i\lijLT SCA LE- Xl; BIAS-OUT; I"lT.-ON; A~ Il'

AMP. nnd I NPUT VOLTAGE. 

The gnl"nnomclCl' is set to ;l;e ro deflection by adjusting I~ I L HI·IEO· 
STAT while lhe oscillator is disconnected or inoperati"e, nncl the input 
I'ol lnge 1.djusied II' follows; The A.\II' I.,IFICATIOX dill! i8 sc t to the 
rccillrocIII o( the de.ired "oltRg<' (0.5 for 2 "oils. 1 for 1 volt, 2 for .5 
\'olll, 10 for 0 .1 \'olts, de.). The oleill"tor OlltpUt iludjllsted until the 
"011 meier rcgis teTi 1 1' 011. The voltmeter i, uncnlibrnled, but the 1-"ol t 
l)Oi li t i, ma rked. 

T he "ollrnctC\' i~ ''''itched 10 Ihe trnnsformer by tllI'owing b, ... :k t.he 
fourth ~",iteh frOll lhe left. If the meter reads off scnle, the biu. should 
be thrown in a nd "djusl(ld to bring Ihe meter on $clIle. Ouser\'e the 
meier reuding nnd th ro,,· the lUeter t ransfer switeh forwllrd. Adju st the 
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AMl' Ll FJ(';.,\TION dinl un t il the md~ I' I'ending is the same"s with the 
b '"nsfonncr. T he figure appc,ll'ing under the indicntor 0 11 the A.\lPLIFI
CATI O;'" scale is the "mplification of the lo'n,,~ronncr. 

T he process outliul'(\ :t\x)\'e is rcp'eutcd fvr cllch point on the elli·,'e. 
T he inllUt ,"oHlIg<! shoulrl be check(~d Ht cn<Jh point. 

' Vhen measuring impedances 01' other units of \\"hich the amplifica
tion is less Iluln unity, lhe X .1 scale nlultipliN is used, The pro
cooure in menSlll'cmcnt is tht: SlIme us with II'"nsformcrs, e:-.:cept thut the 
rending of the A:'IlI'L Il"lCATIOX scalt: i,l nlt:"surinll' lunplification is 
llJultiplied 1>.1' 0.1. 

In selti"" Ihe input "oll"ge thc Ai\ll' Ll F lCA TI ON din I should read 
as follows: For 1 \"olt 1'c'I(1 10, for 2 ,·oH.s ,j, for 5 "ol~s 2, etc. 

Impcdunce conpli"g units lOre connected as shown in F ig. 2. 

6+ p F - G 

o 

Fig. 2 

If it is desi red to 1l1e~' S\ll'e the effect of direct-clll'l'ent satura tion 
in the It·"nsformer pri mllry, " battc,·y lind mcter lIIay be counected 
externally, in series with the b'llnsformel' . If this is done, the blltlcl'Y 
shonl,llJe disconnectcd when checking the input vollage. 
T .I'pe 355 Amplifie,' T est Set. .. . . .. .. .. .. . . .. . .. .. '. ' .... , . $180. 00 

Dimensions 9 y:!" x ;;%" x lG". Wcighl16V:! Ibs. 
Code \Vor,l: ABOVE. 

TYPE 338 STHI NG OSCILLOGRAPII 

In IH!UI.I' lines of work (lnd e~pe l'illlentation wilh altcnoa ling currents 
the need is frCllnenlly felt for n simple, sensiti\'e. portnblc, (Illd illcxpensi"e 
oscillograph, with which (IIIC may ,· iew with case cithel' s\lstai n~'tl \\"a,'e 
fOl'ms o r trll nsient curt'ents lind \"oltll b'"es c:-.:isling "t nlly point in lUI clee
!.I'iclli circuit 01' network. T o meet lhis requi rement the General Had io 
Company hU$ designed" comp"ct m,d lIIoderlilcly priced inst rumen t (the 
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T ype 338 String Oscillograph) which nmy be used foL' the foltowlllg 
two dist inct pu>"])oses : 

1. As n sil'ing oscillograph, wl,i"h opcrutes wi t h much less power 
than is usually '~juiL'ed 1>," such instrnments, but wh ich affords a satis
faclory meanS for the "i5111'] cxnminn lion of II'n"c-forms ol'cr a wide range 
of frC<juencies, T he wal'c of cithe,' cllncnt or ,'ollagc is traced by the 
shadow im"if.' of a I'n.\' fin e "ibruting wire I",ther th"n by a spot of light 
reflected frOIll a ",iITor attached to a mOl'illg system, T he "ibrntillg 
c1cment cnn, "ccording!.'", be ,uncle lllILCh liJ{hter, resulting in 1111 increased 

sensitivi ty of the instrunwnt, The uses for such ,111 instrument nn:! IIHllli
folrl, itS, fO I' exnmple, Ihe obsnva tion of lurb'<! or sUHlll nllel'll"ting cur
rents in the laboratory, pOWH housc, or c1nu room; t he "isuul examina tion 
of telephonic cUl'I'cnts in simple or complicl.tecl circuits; nnd, when com
bined with some f..,rlll of microphone or n"'gnetophotlc, the study of 
nK><:hall ic;.1 \'i1> I'a tion occurring in Ino"ing llmchine!'Y 01' i .. b"iJges or other 
structul'CS subjoct to intcrmittcnt stresses. 1'01' mnny such linc$ ..,f 
work the portnble nalure of the equipmcnt is of CSI>l:d,,1 '·nlue. If the 
oscillog..nph is connected in series with the loud-spellke], of " I'ndio r c
eei"iug sc t, ,,, , instructi,'C nnd entertnining r('sult will be ubtainc(\. 

2. As a relinblc vibration galwllloincter, the stri ng of which may be 
1un(.'(1 to gil'e II good degree of $ensiti"ity at any desired frequency o,'cr n 
considerable ""nge. In this rcspect the instnmlcnt is espccially useful as 
a null -poin t dc tecto .. in AC, bridge mel'SUl'cmcnts when using low fre
qllcm,:ies Itt which the telcphone roceivcr !IeCOnles inS!'nsit i" e nnd otherwise 
nuslltisfnetory. Sincc the gnll'anotllctc i' hns no coi l in the magnetic field, its 
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reactlln~ is Jlr!lctieall~' nil when the string is not "ibmting, a feature 
which is desirnble for eertnin npplications. 

An iden of the sensith'ity of the instrumcnt may be obtained from the 
follo,dn g dnt... Using n string of O.OOO-i-ilich tungsten wi,'c, undnmped, 
lind tuned to the fllnd :uncntal of the npplicd AC. frequency, the follow
illg 1)0lentillls lire required to producc n wave-form hln'ing un nnlplitudc of 
onc millimcter on the screen; 

At 60 Cycles .. .. ..... ... 0.2 :\ l illi\'Olt 
At 250 Cycle$ ... ........ . 1.0 :llill i,'oit 
At 500 Cycle~ .......... . . 2.4 Millivolts 
At 1000 Cycles ... ......... 8.5 i\ l illil'olh 

The DC. sensit;" il), of the a/lInc string when tuned to "nrious fre
quenciel is seen frOlll the following dntll, which gin·s the D C. potentinls 
required to gi"e II deflection of one mittimeter on the screen ; 

At 60 Cycles .... . ... . . .. 0,0047 Volt 
At 250 Cycles .... .... . .. . 0.065 Volt 
At 500 Cyclcs ............ 0.30 Volt 
At 1000 Cydes . .. , .. ...... u n Volts 

The resistulI~ of the ins t rument strung ",itlt the O.OOO·1-inch tung
sten wire is of the order of 4t5 ohms. 

T he complcte l'1uipment of the ~tring oscillogrnph comprises the 
followiug items; 

1. A gah'nl1Onlcter, TnX! 338-20. 
2. A rotllting mirror oox, T ype 338-21. 
3. An oscillograph ba~ cabinet, T ypc 338-22. 
4. A can.,·ing-ense, 'i'YIX! 338-12, fOI' storing or l rllnspol'iing the 

instrument relldily. 
5. A cOIl\'cnient picce of uuxili .... ry upparatus consish of nn adjust

able rheostat, T ype 340, ha"illg u lotn! resistuHce or 100,000 ohms. 
T his rhcostut, pluc('(i in se"ies with the oscillogrnph, enables the osciUo
g raph to be us('(i with \'olt"g<'s up to <'JOO. T hi, "hcost"t, which will be 
roulld descrilJ«l 011 P uge 2fl, "nd the ]lI'ice of which is $20.00, is not 
'llclud('(1 in the price of cilhcl' the complete osdl1ogl'lIph or gnll'u"omeler. 

6. Anotltn useful pic<:e of lI11xilial'y equipment consists of .... stcp
down tmusfol'me .. , T ype: 285-N, to (l(bpt the oscillograph so IlS to obbill 
efficient. opel·ation in high-impoonuce circuil3. This trlllufol'mer, described 
on P llge 125, is IIlso not included ill the eomplcte oscillograph or galnln
omeler price.. Its price is $8.00. 

T he appearance of thc instrument may be seen from the photo
graph. A walnut b,"Be cabinet SCl'\'CS to support I,nd to align the 
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1.e\'erAI elements, I n the left portion of this is a drR"'er for holding 
si>"re string mounting und othcr equipment, 

T he galwlnometcl' i~ mounted upon the right-hand end of the cuhinet. 
It is sel1siti~ed by two pcnnnnent mllg!!et$, 1I"'$ eliminating the nee<1 of n 
101,,'ce of di ,'ed current fo,' produci ng the IIttessnry magnetic fiel d. 'I'wo 
apeeiltlly shnped pole piece. "iraI'd 11 long, na rro\\', "erticl.I gllp in which 
the Itl'iug \'i brnles, nnd III the .nUte limc scr\'(~ to support the opticl'I l 
sJstem, which cotlsist.s of 1\ lurgc " lid n 8ml\11 cOlldcnser leu, togctlter with 
a micrmcol'e objedi\'e, The I,,,'gc Icnl lInd the st;. nc1arc1 "utomobile head
light bulb uilefl are located ill the h .. np chamber ICCn on the e);trclH right, 
"'hile the ""0 small Icnses lire locllted within II tube llj.ssing through the 
1»oIe llicc:cs, All three IcntcS lIre ndju.hoble "Iollg the oplieal A:O$, .... hii(, 
the IlImp is adjustable ;11 three dimension., T his make. it casy to focu, 
the Iyltelll to gin~ a ull ifo"m field of ilIuminnlion, A IhumhscfC"', loc ll led 
Qn the left end of t he lamp chnmber, II,de. the opticall)'lte1l\ nl I I whole 
with refcren~ to the strillg n1ld thereby focuses the shndow illlng(! of the 
~nll1e "pon the obsening scrllC n, 

Th~ string is lIIountoo upon II mctlll rocker "rill, which, in turn, is 
atil.chal to the reur of a \'crtienl hakel itc strip as shown in th~ phQto
graph. T wo r.djustmcnt ICreW$ to'ill be ICen protruding through the fron l 
of this .trip, One of theac "n rie. the tenlioll on t he string, \I'hile the ot her 
acr\'e. to lIIo\'e the string nerollS the light bellm in order to cc"l~r Ute 
image on the $creea, I' '''n'ision is mllde for dllmping the "ibrlliion of the 
string. if desired, by mell"l of II {h op of oil, The whole Siring 
,,~.><:. ,,"I., i ~ ... : .. dil~' .'c",Qwti. eI~clo-i~,,1 ~o" ... ct !xing ", .. dc 1III'0ugh t ... o 
'])fings Oil the ga"'lIl1ollleler b:13I", '1''''0 .tring mountings nrc I)ro"ided 
wilh the «juipmcnt, euch strung \I'itll " fin" tung5tell "'ire of ni)()ul 0,000"'
indl diatlleter, T hese sb-iugs, which II,'C 3 inche¥ in length, IIIlIy loc 
o"nlo(l{l('(l cOlIsi<icr"Lly without (1""'uA'e, As they ca n ." 110 lIIil'1'o1', thei r 
repl llcclllcnt is n cOlllp"rtll;"d.,' ~i " ']ll e 0pl:,.,ltioll, 

0" the left of the gllh'" nomcln (msc i~ mo"nt{'(1 111\ cncios('(1 potenti 
ometer for ndjusti"g the 1><>lclII,al !ll'plicd to the st ring, thel'(by con
trolling the , .. npliludc of \'ibration, 

On the ldt of the cnbinet i. mounl«i t he mirror bo);, wl,iclt i, like
wise ,w.de of wlll""t, I t l'Ontuins a rotnting octngon,,1 Illct"lIic mirror 
which nlfo ... b the nccc .... "ry lilll(': elemcnt of li,M"'" lIIotion 1X'1'])('Il(licul"r 
to the \'iUration. The mirror i$ mounted Oil the sh"ft of " ' ,,)nll ;',<lI1CI.'OIl 
",otOI' "lid is prodded "'itlt jewdloo loe,,,';nj.,'5, T his molo\' ;1 of limple 
{'oll~"'oclion. consi~ tillg of II drcul,"' di~c. the l)C r j phc,'~' of ,,'!iich pllISC' 
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thro~lgh a ga p in It reclangular , Inmin"t~d core. T he core is encrgi1.oo 
by n high-i lllp.edllucc coil cll .... ying (' 60-cycle CUl"l"eut, aud around one
hnlf of t h~ cross !lCetiou of eneh pol~ is " cappel" ring Acting ~,s ~, 

"sh~l lling coil." T he UusYllllnelric<tl distortion of the l'esulting fiel d 
IdTords the d r;'·ing tOl·(lue. T his molar i$ not inherently sYllclll'011QUS, itS 

ih speed mlly oc can I railed over n wide r llnge mud y uy "lIl"yi ug the voltnge 
imlll"Cssed on the energi1.ing coil. This is dOllc b.\" 111Cn 11$ of " potentiom
eter, thc knob of which is seen in the center of the c!lbinet. A I'C '"), con
st"nt speed of nlly dc¥i rC(1 ,·/tlue may he muintuined 'n this tllIluner, 
tomking it e<l sy to syuchroni1.e the motor to 'Ul)' ("«lucnc,l' il1lj>,"(!s>cd on 
the ~b'ing, praduciug thCl"~by II stationnr)" w~,,"c patte!"!l. For obscl"l'illg 
t ral1~;ent ]lhenol11el1l1 of some dUl"lltion, il is desirahle t.o h"" e t.he mirror 
run quile 510\\'1 .'", wherens the 11l1lxil11um spe<-<i of the motor is l1c<:essfl l'Y to 
$epa,.,.te the individunl ,,"a,·c·form s a t the higher fn:qnencies. T he (iO
cycle wU" e!cngth Ilt nm~i111um ~poo;l is from 2Yz to 3 inches, giriug n 
\\"n"dength af "oont 1/ 16 inch Ilt 3000 cycles. 

A screen bent on the nrc of II circle is seen by looking dO"'n in to the 
min CH' box, which is prO"id«1 with nn Mtj ustnl>le mell. ttic co" er that $Cl"'es 
as II hood for shielrling the scr{"(,ll when desired. T he obscn"er may stAnd a t 
S0111e dish"\("~ fron) the SCI'!'CII IIml still II"lItch the ,,"""e-fonn II" llile nlan;
pulntiug other "PP,u·alu9. T his i& " eOlll"enicn t fen lure. A cylil\(l"ic,,[ 
Jens is mounted ill the mi rror bQx for cOllcenlrnting the light ooum 
into 1\ na rrow line. This shaq>cns ;o"d intensifies the image cOl1sidcrnul )" . 
T he front vertienl Willi of the mirror box is ensily !"Clllo" "hle for inspeetion 
II lI d ndjustlllent of the end05c.:1 pnl·ls. 

T enninnl posts, to/,'Ctitel" with II cOI'd and ping, IHe provid«1 for 
nttllchillg the equipment to ~. source of (IO'cycle, 110"'0It current which 
IIln~' Uc turncd 011 or olr co ',,"eniently h." n ~1It"tt toggle ~\\"ilch ",u" " t~d 
on the eer,t er poo-tion of the c"bind. Thi s ; ~ the only source of power 
I"c.:luired, since the l'lmp is lighted t.hrough" st ep-do\\" 11 trllllsfor111t'l" mount
c.:1 ill the cnbinel. T he whole inst rument ".kes 1100\11 40 "·nUs. 

The cahinel contains n 3 i"IIF. 1'''IX! r condense.' which is frc.:luently 
uscful fo r clill1in"ting n DC. eOlllllOllCnt ( "om the st>- ing. 
'J')"JX! 338-1 .• Oscillogrnph, with Curryill!;" C"$e ........ . . . . . . . . $225.00 

lJ ill1('nsions 30" x ] I" x 17". Weight 61 Ib~ . 

Codc Word, (W FE II . 
When the instruillent is d(· .• ire,1 fo,. usc only ,,5 " "ihl'ation galt'n

nomde,·, it "'''Y be p rocu red withoul thc minor OOl<, but with" tuk h",·
ing 'I smnll tl'llt1slucenl screen for ob~cr\"illg thc ;'Mge of the vibl'uling 
strirg. I n fron t of this is Il snHdl cylilld "iellilens for coneenlrnti llg the 
Jighl OCll1n Il nd intensifying Ihe im:,W' . .\ ll1ch.lIie support is p ,"O\·idc.:1 
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for the outer end of this tuhe. 
T ype 33S-G Yib,.,-.tioll Gn.lvanometer, wilh Carrying CMe ...... $160.00 

Dimensions, 30" x 11" x 17". Wdghl~ 53 Ihs. 
Code \Yon!: OVTE \\'. 

TYI'E a:m·D nOURU·; STHIi\"G HOLDEn 

The T ype 3;JS-D Douhle SiriuS' lIolde" IHO" idcs two shiug", pennit
ting the eOlllparison of two \\·Il.\,e-(oI1n,. T hi, holdcr mll.y be substituted 
for the sttmdn rd holder, the tenninal. of one string mnking contact with 
the springs on the gnh'allOlnetcr bl,se. T he terminals of the other .tring 
liN bruuglll oul Lo biutl;ng , .... 1 •. 

T .I"])C 338·n Double Siring lIolder .. ....................... . $-15.00 
Code Word ; 0 1.1\"1::. 

TYI'E 4 11_A SYNCllltONOUS MOTOn 

In checking" sourcc of conslnnt-(TeI\llCncy current, grellt n.ccurac,\' 
mlly be 1I11ninoo by using the .ource to dri"e II. synchronous motor, and 
countillg the motor re"oluliolll o,'c r It long period. Synchronous motors 
mlly be buill wl,ieh wi!! operale propcrly nt I.udio frequcnciu. lIigher 
fr« lucncie! Illily be ('hcck~1 by .tepping down the frequency by 
mcans of a series of OIci1l1l.101'8, with hurmonic8 of the [o\\'er frequcncy 
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oscillators adjusted to synchronism wi th the fuudll.1l1elltnis of those of 
higher frequencies. 

T he T ypt -I,11 -A SYllchrollous :\10101' is dcsiglltd for USt in ""Iibl"at.ing 
frtqutncy ~tnndllrd$ by this met.hud. Tl".! lllolUl' l1r in'~ " duck mQ"emcnt 
ami whtn sUPlllitd with two-ten ths of n "olt-ampere "t 1000 cyclts will 
keep corred timt. T he motor will run from ~Uly SOU I'CC of 500 to 1800 
cycles providing two-tenths of u ,·olt-ampere. 

T he motor is 1I0t self-starting, but must oc brought up to coned 
",peed grndualty. T his is ensily done by spim,ing the knurled portion 
of the shaft ... ilh the fi nger. The motor will not synchrolli~e if it is run 
too fut und then is pcnnitled to slow down by its own frictioll, us t he 
pole pieces do no t 11I"'e 11 sllAiciently strong mugnetic effeel to overcome 
the drag thu~ prOOucco:l. A ncon tube, operated through " tnmSfOl"lIlCr 
(roln the somce, is pl"eoo beneath the periphery of the rotor. Looking 
through the ro to r teeth at the ncon tube, the teeth will a ppear to be 
stationary wJ~n the motor is in synchronism. T he two grooves in the 
rotor ~hould he ubout hu!f filled with mel'cury to prcvent ]'untillg, which 
is otherwise likely to oceu r wit h this typc of motor. 

Thc poles u,'c nol magneli1.oo and it ii, therefore, necessary to h""e 
ahout 10 or 15 milliamperes direct current also flowing through 
the wintling. A slltisfllctory 1l1'I'angemcnl is to moduJr,te II UX-171 t ube 
from the source it is deslrco:l to m..,,,surc, then to connect the tui.Je output 
d il'ectly to the motor, "'ithout the usc of " speaker filter or transformer. 
The norm,,1 plute cU""ent of !, lJout 12 milli"Ill]lCl"('s will thcnlllagneti~e the 
poles S!lI isfnctorily. 

I n cue the motor should ~,'(' t out of adjustmcnt, the loc"tion of the 
fOllr pole pieces should he ch(,ckco:l to sec that they urI' opposite their 
respect;"e roto r projections. The upper "lI(llo,,·e,. l~lIrillgs in which the 
3t ed pi"oi; .. UIl '\I'e of s"1'phil'C, lind "hould hc st" cn II drop of clock 
oil IObout once in six months. The won" gcurs and other berll"ings should 
,,]so Ix! oiled at the slime time. The rotor should run qui te f,.edy but 
without ilpprcciable pi,,), in the be'lrings. This adjustment may be 
cl",ng«1 readily hy loosening the lockillli lit the tl)P lind tUl"lling the 
screw ill 01' out. Elich j ewel i~ ""'\11\1<,<1 01\ ,., small plunl-,'Cl" backed b.l" " 
spring to ]l l'e~enl damng<'. 

T ype 411 -.\ S.'""ch,.onou~ .\!otor $130.00 
Dimcnsiolls 8" x 7" x 5". ' Veis;:-ht 7 Ib8. 

Codc Wo,.d, SEPOY . 
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TYPE ,32 1 AUTlFlCIAL-CAULE UOXES 

When studying the transmission clilll'(.ctcristics of various types of 
(:"ble5 it is not AI"'urs co""c"icnt to hA"e nn nctunl cnbie 11\>011 which 
to eJ<perimcnL T his dimculty m,~y IJe o"ercomc hy employing nrtificinl 
cubic built up of scrie$ I'('sislancc demcnh "nd shunt c"pneilAnce c1cmenh 
forming" symmetrieul " II- type" se<;lion "S indic"t('(l in the figul'('. 

The loop resistlwre ,~ It and the shunt capll eitltn~ C of the section 
arc made Ihe Mille rlltio as the 100Jl resislltncc "nd shunt e"pll.cit.mce of 
nn." given length, sn.I' " mile, of the type of cnble in ,\u<.:8Iion. 

'N c '"' 
R 

Such It single se<; tion may, of course, IJe flulde to rcpresent any 
dcsire<l length of cubic. :\ n artifieiul c"ble will, hOIl"(:\"(,r, reproduce n r(:a\ 
cable in its clcr.tricl.1 !Jeh",·ior mo,'O pcdccn~· u it is suhdh'ided in to 
a grcatcr llu",lJer of uniform scctiolls. T hi, (nct will IJe obvious if we 
consider th"t tht nctunl cn llie is composed, e1cctrie"!!)', of nil i"finite 
nlunller of s~ct iOIl S, ench """illg its minute loop resistan~ lind shunt 
Cl\IUlci tllllCC. That i, to .ny, the electrical condnnls IIrc (iistri but('(1 
""ifo""I~' "lonK il s leng!!.. In prndi.,.." howC"cr, " limit to this .,,1 .... 
(i i"iiion. liS illdicnt('(1 below, is I'('ache<l nt which thc Itrli/iei," cable re
!"'CSCllts, with n .ufficicut IIpprOl<imAtion, the scnuine enblc, 

T he nmoulit of indllctn"c.c p,'esc" t in " ("ble is 80 Sill"!! in compAri-
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!on with the eup~lc i tance thflt its effcct ut voice frequencies becomc$ entirely 
negligible in ordina ry methods of testing. 

The General Radio Company hils developed u series of arti fi cial 
e(lblc boxes, dcsignlltcd as T ype ;'21 .·\ rtificiul-Cable Boxes, each contuin
ing the electricnl cquivulent of thirty-two miles of standard puper cnblc 
of a gauge frequently used in prndice. 

This cable is di,·idcd ;u to se,·en units of 16-8-4-2-1-l/z-% mile lengths 
resp.ectively. By meuns of seven telephone-key switches nny eombirwtion 
of these unih 1Il1l)' be thrown in or out of the circuit ut will. Thus, any 
desired length of cnl>le up to thirty-two miles may be ol>tnined, in half
mile steps. 

In order to represent more Ilccurfltely un actunl cnble, the 16, 8 
and 4-mile units are built up of the proper number of 2-mile sections ; 
the 2-mile unit is buil t up of two I -mile sections und the I -mile unit of 
two %-mile sections. T he resistance elements of the cable a rc wound 
non-inductively and calibrat.ed to "ithin 0.25% , while the cupucitune<: ele
ments, which nre high-grade rol1ed wux pnper condensers, h""e a precision 
of within 1 %. T he cable will withstand D C. or peak potentinls IIp 
to 300 volts. 

The terminals of t.he cable tt re brought ou t to input and ou tput 
binding posts, find the "·hole assembly is mO\Lnt«! on "" aluminum panel 
lind cnclosed in a shield«! "·ulnut tul>inct. 

T hree different cable ooxes have ~n design«! representing side-cir
cuit typ"s of 16, HI and 22 g(J.ugc non-loaded IMper cable. T he cIec
tricul constunts lit 706 cycles fll·e /IS follows: 

Gungc Hesistnnce l'er Loop !\lile 
16 n & S 42.2 Ohms 
]9 n & S 83.2 Ohms 
22 II & S 171 Ohms 

Cup. l)er Mile 
0.0(,2 i\ IF. 
0.062 M)o'. 
0.073 MF. 

For t he conl'Cuience of those dcsiring to c.'l:peri rncnt with longer 
lengths of cable, the Type 321-]) Artificiul Cubic Box hns been designed. 
T his nnit contuin! thirty- two milts of any one of the standard gauges 
listed above, built Il$ u single unit, with a s"·i tch for throwing it in or ou t 
of circuit. This unit is a complete uSSI'rnbly of sixlem 2-mile sect ions. 
Type 321-C Arlificiul-Cuble Box ...... . ............. . . . . . . $180.00 

Dimensions 15" x 8" x 51h". 
Code Word : ACTOn. 

Type 321-0 Arlificial-Cnble n ox . ... . ................... $]50.00 
Code Word: ACUTE. 

E ither lype will be built to order. 
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TRANSFORMERS 
A wide variety of t ransformers of 10\\' power rating arc used in 

cOl1llllunicll. tioll laboratories, alld in experimental nmplil1N' construction. 
TheS\) include not onlr the cOln'cnt.;onal Lyp~ of (lUdi" frequency coupling 
transformer fo r tube coupling, but ulsQ line umplilicr lrnnsfonncrs, Ull

pedulIcc-atijllsting trandormcrs nud ll)w-power transformers. 

AUDIO-fIlEQUENCY TIlAl'"SFORMERS 

Annealed silicon steel cores arc used in llil these trflllsfOrlllcrs. T he 
uSC of ndcqlUlU! quantities of material results in high inllut impeda lll.~ lIt 
10,.. r ... :qm:ncics without the usc of nickd alloJs as core nwtcrinL l) recuu
lions against o\'cdond nrc, therefor ... , lIot nt<:cU(lI'Y, since no p<!rnHlncnt 

d amage will result from sutunllion of the core. I n muny of these trallS
fon ners the windings nrc split into "~c\"ernl sections, the coi l bcillg built 
up of (llter ll (ltc layers of prinl(ll"Y (lilt! ,",comlnr)"" T his type of cOMt!"nc
lion red ucu bolh coil cnpucit.r lind leakage ,"euctallee, preventing uadue 
!Iltciluation of the uppcr f,"cqucneies" 

The CIISCS of these transformcrs Il,"e of steel with black japan finish, 
lind with cores alld coils $euicd in wax" 

1'YI'£ ;;8:; A ~'PLlFIE': T1~ ,\NSH)NM Ens 

The Type 585 Amplifier Tnlllsform<:l"s II'"C high-quality intel"5iagl: 
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lrtt"sforn~rl for ut(! with lu'xs of plate impedlllu:e not c:)[ceI!(ling ap· 
pro;(inll.td~' 10,000 ohms. 

The T ype ;"j8s·D Amplifier 'l','ansformer lu.s tt Alit ehllrllcteristie 
from 80 to 7000 e~'cJe~, ,\l 30 e,,"eles, the amplitlenlion is 85 % of lhe 
maximum ,·alue. In Ihe Type 585·1-[ f\ mplifier 'J' rallsfOrmCI' the Imnd of 
uniform 1unplifientiorl is somewhal narrowcr, hut l ' higher 1unplificntiorl 
I"Iliio (I ;3.,~) i. obtained, 

SI)t!ci fi t ations 
TrJ~ 58;)·1) 

J>riuUlr~' I mluctnllcc 
I' ril111\l"," DC. Heii,tnlll"<l 
Secondary Imioetancc 
Seet>ndnry DC. Heliltnnce 
Amplifiention Ihtlio 
Permissible I' rimnry Ct.rn:-nt 
Code Worr!; 

80 "enr~'S 
2000 Ohms 
320 Hell ..... 

!Iaoo OhmlJ 
1 :2 
!I )IA, 

'1'1 :\111) 

T r pe 585-11 
70 Henrys 

2000 Ohms 
850 Hem',', 

11 ,000 Ohlll~ 
1 :3.5 
5 \\ IA, 

T II'SY 
T~'l}(! G85 Amplifier 'l'rnnsformer . .... ................ , ... , .. $7.00 

Dimension., both 'ype8, 01,%" x ;jJ}/' x 20/,& " . Weigh t 2~~ Ibl. 

TUnl$ Hatio 

TYI'E 285 AM l'LIFl fo; H Tlt Ai\ -S.'OID l EIlS 

T hese transformer.-, ,,'I.ile hal'ing ~t ,m,... 

ro,,'er uuifom. n1l1plilientioll build, require leu 

'pace in a ,.,.dio >J<!t nnd nrc 10"'er in price thttn 
the T nlC 585 ~\ mp1ificr Tra nsfornK'u. Thc$c 

b'nnsformcrs httl'c enjoyed n "cry wide popul",... 
it," ill ('xpcrilllentnl rttdio sets. 

Spccifi cations 
T}' I~ :Z85,'11 

1:6 
Tytle 285-D 

1 :2.7 
l)rirMr.'· IndudllUC-C 15 Ilem·.,' olO Il cnr,"s 
(' rillmr.,· DC, lleai.tnnc-c 1200 Ohl11$ 2200 Ohlll$ 
Sc.:ondnry InductunC(' 515 I1 ~III'" 300 Henrys 
Second"ry nco lIuistnnce 13.000 Ohms 9000 Ohms 
Cooe Word: 'l'OI\F.X TOTE~I 
Type 285 Amplifier T runsfor"'C I" , ......... "., .... . .. ,.". SoI,.OO 

Dilllension~, ],oth lyflC., :ll,h" x 3%" x 2y:!". Weight 1% Ibs. 
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TYP E 373 lJounLE- J ~H·EIJA.t",·CE cou J'l.Im 

While not a tr,,,,sformer, the U5e to which the Tn.e ,na Double
l mp,e<iltnce Coupler is put pl"ce~ it in thi$ cl"ssific"tion, Th i~ unit 
consists of two chokes "'ith 11 comlcnti"l', "tiseml,Jkd in 11 ullit, the chokes 
fOl'miliS' plate ""d grid rc"ct""CC$ (1u<1 Ihe condc"~cl' heing uset! fol' 
couilling, T he condenser i& d.:signed to gin ,'C$Olll",,::e III nWll l 60 cycles, 
lho~ rlli~ing the lower end of the fl'eqnenc~' cluI,·"cteristic. T he impcdnnee 
in the grid ci rcuit has the "d,,~. n'''ge of r«lucing the Icurlcllcy to"''''''cI 
grid bloo:kiog. 

T his coupier i, nliUlu fllcto roo nnder U_ S. I':tlellt 1.589.U9'.!, 

E ach choke has "" iuduct,,"c<: of 55 he'II',n 
aud II dir<'et-current rc i.lnm:e of 4-.~OO ohms. 

'r he c!' pacity of the couplin,IC cOIHleu&er is 

0.1 i\IF. 

'l'yp'e 31:1 Double- Impedance Couple,' .... $4.50 

Dimensions 4, \6" x 3Y:t x 2% .. . 
Weight 2\t~ Ib" 

Code Word: .n:I.I.\'. 

I'USII-PUI.!. TnAN"SFoni\1Ens 

When" greater oulput thl111 il n"a;labl~ frOll' a .ingle tube i$ 
rc<juired , lhe push-pull form of I1mplifier il rccomnl~uded, The )lush-pull 
connedion permih el.ch lube 10 be "·OI·koo o,·er a grentu portion of ih 
chal"Uctcr;lilic for a givcn d~g"~ of dilitOriioll liwn lloes the u~u!ll eoml~c· 
liol). Thc rcsultUl)t ]XlWCi" iA not li'llite.! to Iwice tlml for " ~inglc 
tube. A furt her nd"nntnge of the push-pull method. is thnt hum vOltll/,'eS 
teud to clI.llccl in inltnllntiolll ",hel'c lInrectified nltcrllnlillg "" .. rent ilu8cd 
on the liIanlCl)ls of Ihe amplifie r tll00. 

T he "ollage umplific"tiol) of the push-pull stuge it lubs tantinlly 
the 'I1me as for " tb~ of eonHntiollul transformer delign. '11~ I)",h. 
pull nmplifier i~ reeOllllUe'l(led ... her~ a sobstantinl .ignnl "011 age i, n,·ail · 
I1 ble and tnrg<: I)()"'er output without di,tortion i~ rc<juired. .\ push-pull 
amplifie r is not n high-gain I inge "m\ doc, not of ihcH create gre"l 
volume, 

T he General H;,dio push-pull nmplific"$ (Ire licensed hy the Hl1dia 
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Corporation of America and associated companies for rudio IImalellr, 
experimenlul lind b"Ol,dcll$t recqllion only. 

TYPE 441 ['USn-PULL Ai\U'Llf-U: n. 

T he T JI>e 441 I'ush-I'ull .4.mplifier is designcd for use with the Illl.Jcs 
of small e!" power outpu t, such as the T ypes 112, 226, 171 ,lnd 210. It 
is 1\ completely IIssemblC(1 and wired unit, including hl\sebonrJ , sockets and 
rheostnt, ready for instn llnlion. In order to oLtllin the full output of 
t he t ube, n ,ignnl "ollnge of 15 is rC<lui red for 171 tu~s, while fo r ll 2 
0" 226 tul~3 the input ~ign!ll "oltllb~ shoultl he about 6. 

T he induclunce of the input t ransfortue,· prinu,ry is 20 henrys. Its 
tm'ns r"lio is 1 :2.25 for eneh side. The nco resistance of the primary of 
this trunsforiner is 1600 ohms. 

T he inlpedllnce mtio for the ou tput. lrnnsformer is 10:1 (whole 
p rimnr.}" to ~c<:ond, ... y). T he DC. resistnnce of the prinwr}' of the output 
transformer is 850 ohms. 

T ype 441 P ush-I'ull Amplifier $HS.OO 

Ty jl<! 
Type 

D· . "" ~\I" ~" \\'·It ,me'Ulons" X" 1.1 X". e'g \ 
Code Wurd : ASIDE. 

5% Ihs. 

UX-2"2fj 
UX-I71 

ur CX-326 .. \mplificr TuOc ... ..... .. ...... . ... $2.25 
or CX-ail Amplifier T ul.Jc ... . ........... ..... 2.75 

T .\' I)(! UX-2l0 Or CX-ilIO Amplificr T uhe . ................... !.l.00 

PUSII·I'ULL AMI'LlFlEn TRANSFORMERS 

When pon-c.· tul.ocs IUII'illg' plntc CUlTcnts cOllsidcrllbly in excess of 
25 mil1iampcre~, such liS the Type CX-350 or Type UX-250, nrc I>e
iug use<l, th~ T ype 4'H 1'l1sh-1'lIli T rlludormen arc not suitablc. These 
tll\.M-S .·equire trausfol"lners uf specinl design, and the T ype 1541 l)ush-Pull 
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..•. ,. "" 
_ •• " ' v" ••• "" 

., '~~~$'Q." '. 
e, w,u,RA"' O <0 
~. , .... ':; ...... . 

Aml,li'icl' T rllnsfol'men "re SlIP

I' li~'(1 fur th is p \II·ll-O$e. It ~hould 

be nut('(l that the U:II! of the T.'·I"IC 
541 Pu~h- I'ull ,\ nlplifie r "1'1";111$

formers is lIot limited to the Z50 

h lllCs, lout that they ma.,· be u~1 

"I~o with oth.". power tubes Ilavillg 

pillte ;mpedal1~es of ;WOO 10 (lOOO 

ohm~. 

T he dcsi~"" of a pllsh-pull ill 
Jlut tralldon ncr uffeu collsider

nble di fficult,·, duc 10 the filet that 

cach !taU of the double 8CCond'H.I' 

must luwe ('(lu"J coupliug to the p,·illml".\". In the T ypc 541--\ Inpllt T r(l.II$

form"' I", Ihe wiudin~ ... h,,,'c beell split inlo *"cl"nl $CClion~ null II sandwich 
type of coil u5{"(l, which results ill nn unuS UIIII)' gO<l<'I ehnrneteristic. 

T he cUn"e ;$ tint from 100 to 10,000 cyelell, d ropping to Ilooul 75% of 

the nmxi",,,,,, 'It 30 cycles. 

T he incrNuing 1I~ of 

lo"· .i'''l'cd llnce ~llCnkeu of 

the $o-c"lIe<l dYllllmic type. 

]llldie"III..!)" with the largel' 

puwer , "lies. hn~ mnde I)ce

CSSIU'y the de"elop,,"e,, ' of " 

~ped,,1 out put t.-n"dol"llicr 

for these s llCllkcr.;;. T ile T .'·llC 

;; 41 P,,~h - l'u ll AlIIplifin T l"IlMfoI"lIlCI" IIl"r. thC;I'cfOl'C, oht"i'llIhl.;: ill two 

eomhi,,"tiolls. cM:h I );II'~ " ;"~ ("Ollt"in;".:.: "" inpllt "lid jill outllU l 1,",1Il~' 

ron"("I" . i. c .• " T ype 5ol l · .\ 1111111' -ry,lC 541 -U TI"",,~ff)\'III(' 1" fUI" tI~ ... hcl"t! 

the ~llC"k<-r iml"."da"ce is of thc 0 ... 1.-.. of :WOO 10 :1000 ohlll~. Or n 01')"1'<-

5 -1-1 -.\ und 1\ T .'" IIC ,HI -C T I"IlIlSfo l'mn f,w usc where the ' 1lCaker im. 
ped ancC;$ of the order <)f:, to 10 ohm~. 
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Speci fi c"lioll5 

P rimary I nductance 
P ermissible P rimll)"Y Cuncnt 
T urns HIIlio 

(pri",,,r)' to "'hole """o"tin r)") 

Type 5 'U·A 
U5 H(mrys 

6 !\IA. 
1 :3 

TYlle 5'U ·H 
as H enrys 
UO i\J .. \. eneh side 

1.2 :1 

P rinwry D C. Hcsistance 1750 Ohms 750 Ohms (whol(,) 
D imcnsions "VI." x 3Yz" So a" "' Y-I " x 3Y"," x 4 lh" 
W eight 2 1f l lbs. 3 lbs. 

The ('lectl"iclll specifications for the T.n)(' 541 -C Output Transformer 
arc the sumc us fOr the Type 5-' 1-U Outpu t Transformer, ('xccpt for the 
turns ratio, which is 3.'):1 (whole primary to secondary). T he elise dimen
sions arc the same as for the Type 541 -A Input T rallsformel". 
TJ"I)(' 541-A lInd Type 54-1 -B p ush-r oll Amplifier T ransformers 

(for Stundard Spcaker) ....................... .. . $25.00 
Corle Word: T A LJ,YTOH SO. 

Type 541-A nnd T y pe 5'U-C l'ush-Pull Amplifier Transformers 
(tor D ytmmic Speaker ) ........ . ...... ...... $25.00 

Code Word: T A IJ .Y'I'Al'ER. 
OUTI'UT DEVICES 

Output cOllpling dC"ices arc rC<:luired for two pu r poses, to udjust 
t he lond to the optimum uppnl"ent ill1!)('dunce, nnd to pre"ent damage to 
the load due to the flow of n large plate current. D evices of the first 
C],ISS llluSt be transformers, while devices of the second clllSS mlly be either 
transformers 01' condellser-choke filte!"s. Transformers for impedance 
adjusting should have an inpu t impedance which is high liS comp,)red Lo 
th,! rellectc<:1 IOllcl impedmlCe. T he following listings conta in output 
de"ices of both classes. 

T YPE 585·0 OUTPUT TI{ANSt' ORMEH 
T he T y pe 585-0 Outpu t Trnnsfonnr.r is intended for use between 

thc plnte circuits of power tubes of 2000 to 5000 ohms impooallce, <lIul 
"ynamic s!)('ukcrs hllv ing an illlpedanec of 5 to 10 ohms. This trnnsformer 
will ol)('mtc without impairment of nudio (!llll.llty with n di"eel Cllnent 
of 55 millimnpel"cs in t he primary and is , therefore, adapterl f or use with 
the T ype UX-250 tuhe. This trunsformcr is identical in size lind 
;tppeanmce with the T ype 541-A Push-Pull Amplifier TnlnsfOl'mel·. It has 
II prill1nry DC. I" .... sistnnce of 4U4 ohms lind a secondary DC. resistance of 
1.87 ohms. Its impedance rHtio is 625:1. 
'l\pe 585-0 Output TJ"ollSf(lJ"mcl' ..................... $7.00 

D imensions 4lj:t x 3%" x 2%,". W eight 2 VI Ius. 
Code Word: TITLE . 
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T ype 581-8 SPEAKER HLTElt 
' r ile 'l'ype ;,)8i-B Sp~l\k(!r FiltH is iutendcd fQI' usc in the output 

of such pOWCl' tubes us the C);>:150 or UX -250 whe"e the p[ate current 
is large. but the tuhe impctll'llcc is $0 low th"t no "djustment of impwn",:e 

T ype- 587-B Speuker Filter 

is needed. The Type 587-B 
S~nker Fi[ter is suit"blc for usc 
following impcd"n~s of 2000 to 
10,000 oh",~. WhHe a dyuHmic 
$p"ukel" is ILst'(l as n lo"d, " Type 
585-0 Output 'l'runsfonucr 1I"0u[d 
loc required. 

Thl!" T ype ii87-H Spellker Fil
te,· contains ,. choke coil of 30 
hrnrl"s indudlln~-c ""d 550 ohms 
nco rcsisblncc. The direct cUr
~"t through Ihe coil should not 
exceed 100 milliamperes. A 4-"1 F. 
condenser is cOllue<:\cd in e,' ch 
speaker [end. 

$9.00 
Dimensions 41,4 " x :1%" x 4Y/'. Weighl:4lbs. 

Code Word: }·'A'1'A1-. 

TYPE 387-A SI'EAK t-:R t'lLTIm 

I n install,ltions wlLerc tI,e plnte currents do not excccel 20 to :10 
milliHlllperes, " s when 1\ tYlle 112, 171 or :!l0 tu~ is usw, " 
.peilkcr filter of lower c.urrcnt cl~pucity may be used. Tloe Type :J8i-A 
Spcaker Filter fills t.he rc<[ui!"1!tl1en[s of such inst"llfltions. It contains 
n choke coil of 30 hcnrys iu(!uctauce and 350 ohms DC. resislilllce. T he 
direct current through the coi l should nol exceed 30 milliampere$. A 
2-Mf<'. COn<1cnser insidc the CilSe is connected in one speaker I""d. 

'l'ype 387-A Spcl!ktr l<'ittcr , , . , .... , .... , .... . .. ........... $".50 
D imensions 4Vt x 3Jh" x (1". Weight 21h llos. 

Code W O!x1. : T OWEL. 

TYPE 367 O UTPUT TRA~SFORi\lEn 

'Where " slight cJIII"ge ill the "pp"rent !o~d impedance is dcsirnhk, 
!II addition 10 keeping dire<:t cuncn t out of the ~ p,,"kcr windings, Ihe 
'l'Jlle 367 Output T r"nsformcr is satisft,c\or.\". It is intended for usc in 
thc pillte ci!'c\lit of 6000 to 1O,000-01nn tuOes, " "d its impcdnnce nltio 
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of 1.5:1 is suitable for f~ding 4000 tu 5000-ohm spetlkcrs from such u 
tube. This trnnsformer has Il pl'imary imludallee of 12 henrys amI a 
pl'imary DC. resistance of 325 ohllls. It has" second"ry inductance of 
10 hcnrys ulld Il. second, ... y DC. resistance of ;17 .'5 ohms. T he direct 
cnrrcn t through the primary shollhl not exc"",1 ] 0 milliamperes. 

Type 367 Output T ransfonnn .. ,., ....................... $3.50 
Dinlcosion~ 312" x 31,ft " x 2% ". Weight 1% Ibs. 

Cod~ Word: T EST Y. 

MICROPHONE AND L1NE-AMPLIFIEH 
TRANSFORMERS 

i\l icrophol1c lind linc-nllll'lifier trllllSfol"nlers, for lIIicrophone coupling 
and for usc in telephonc lilies respectively, arc also ""Hilable. T hese 
t ransformcrs ur e si,nilnr in general dc~ign and nppcarunce to the um
plilier transformers previously descl'ilJro. 

TYPE 585-i\1 
SINGLE-BUTTON 1Il Ic nOI 'HONE-TO-GKID TJ{ANSFORMEJ{ 

A high-qnality t ransfo rmer of the proper impedance ratio is 
requi l'ed to adjust the low illliledallce of 1 OO-ohlll single-button microphones 
to the grid impedance of the first- st"ge "mplifier tul>e. T he T ype 58.'i-M: 
Single-Dutton "lierophone-to-Grirl T ransformer is designed to fill theS<;! 
rc<jniremcnls. This tr"nsformer has" primary inductance of 0.95 henrys 
nnd " primary D C. resistance of 20 01ll118. The turns ratio is 1 :27. A 
resistance_ of 100,000 ohlll~ is ~ h\lllkd across the secondary within the ca se-. 

Type 585-M Single-Bulton Microphone-to-Grid Transformer .... $1 2.00 
Dimensions 4%" x 3%" x 2% ". " 'eight 218 lbs. 

Code Wl>rrl: T ,\HDY. 

TYPE 585-i\l2 
VOUHLE-BDTION i'lllCn Ol'HONE.TO_CI{IJ) TRANSFOUi\lElt 

'''hene'''-: r a double-button microphone i~ used, a split winding IS 

rcquire<l on the primllry of the tranSfOl'nlH. T he T ype 585-"12 Double
Dutton i\[icroJl hone-to-Grid Tmnsforlllcr is simillll' in ih gelleral ch"r
nderistic!; to the T ype 585-i\1 TrnllSforl1lcr, except thai lll'0ller provision 
has been made for lhe U8e of a double-hutton lIIicrophone. E ach ,dnd
ing of this trnnsforlller has II primary indudflllce of 0.95 hem')'S find t, 

prim" ry D C, resistance of 32 ohms. 

T ype 585-i\I2 D ouble-Hutton Microphone-to-Grid T rnnsfonncl' .. $12.00 
DimenRions 4Y:t x 31/::" x 2%". Weight 218 lbs. 

Code Word : T ARRY. 
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TYPE 2M LlNE.Ai'llI'Ut'IEIt TRANSFORMER S 

T he Type Z8 ·~ l. inc-..... mplilleL' T randormers UI'(! designed (VI' usc with 
line 1t1l)pli ficr~. n/; the coupling unit helll'CCll lhc pillte of an amplifie r 
tube nnd the line, nnd between the line IIl1d the g rid of nn ampli ller tube. 
Thc~' II I'C desiglled for II 500 to HOO·ohm linc impednm;e. 
Type 284·1) Plnte·to-Line Coupling TnIllSfoL'lller.. .. . ...... $1 2.00 

Turns ,·;.tio 3.6:1 

Code W ord : PETT \'. 

Type 284· E T dcphvne Li nc· to-Grid Cvtlpling T rnnsfo.·mer ...... $12.00 
'rums rntio 1 :7.3 

Codc W ord: P IG.'.l \' . 

Dimensions 4Y::t x ny::" x 2%". W eight 2 \4 Ills. 

IMI'EDAi\CE.ADJ IJSTli\G TltANSFOHMEH S FOR MEASunli'iG AND 
IJItlDGE CIR CUITS 

T he scllsitj,·ity of hrid~,"e mell S l1L'''Ulellt~ can be ine.-c;,sed g"cIllly by 
11lCIH)~ of "n implOIbnce-udjusting t"''''S(Ol'lllcr, if the lll'itlgc ci ... ;nit di f· 
fers gl'c;oIly in imp«iancc (rom the I11ellsuring illstrlllliCUt.. III eO\l])ling 
OthN' circuits, nn udjushnenl in impednnc<! is nl$o required ill orde" to get 
lll'o:illlum power froUi a source 10 II IOlld. A lluml.Jcl· of variable-ratio 
impcdnncc-acljusting t rall ~ forl1len hn,·c been dC"eloped , 11$ wcll as II few 
Ilxed-ratio tranSfOt"lllerS for spcI:ifie "'~C1Is. 

TYPE 359 VATUAULE·RATTO TRAi'iSFORi\lEHS 

These Ira"s(ol'mel'S lire supplied in two g "OUP$, lo \\'ork out of rcl 
nti"ely high inll}C(lances. iiOOO to 20,000 Olll11S, or to work out of 500 to 
(jOO-ohm circuits. Eflicien c~' is IlInilltnillClI dowII to (;0 cycles in each elise. 
n ot.h auto t nwsfO!'lHcrs '111d l"'o-wincling l ransfor1l1cf$ nre availnble. All 
types lire lln:l\'idcd with jndr.- top binding posts to tit the T ype 274 Plugs, 
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a con\'~nient fenture which f.ac i lital~s circuit Ch1UlgeS. T he ratio is c1mnged 
by lll~nn s of l' lap switch 0 11 which is engn ,,'oo th~ sccondlu 'y-to-prima I'Y 
tunIs r"lio. Th~ trnnsfol'mel'S nrc furnished in the follo wing rntios: 

To Wurk Oul or 5000 10 20,000 Ohms Im llcdnnce 

T )'pe 350-.'\ 'l'nt llSfol111cr 
Tu rns j'utio 0.25, 0.35, 0.5, 0.7, 1.0, ].4. 

Code Word: P ILOT. 

T ype a5!)-U Transformcr 

T urns mtio 0.06, 0.09, 0.13, 0.18, 0.25, 0.35. 
Code Word: PIOUS. 

T ype 350-C Aulo Tl'nn s fOl'l n~r 

T Urlu ratio 0.25, 0.35, 0.5, 0.7, 1.0, l A. 
Code W ord: PIVOT. 

T ype 35!)-D Auto T ransformcr 

Turns mt.io 0.06, 0.00, 0.13, 0.18, 0.25, 0.35. 
Code W ord: P LAZA. 

To Work Oul of 500 10 600 Ohms Impedancc 

'f Jpe 35!)-E T ransformcr 
T urns milo 0.25, 0.35, 0.5, 0.7, ] .0, 1.4. 

Codc Word: POKlm . 
T ype ;15!)-F T ransfOL'mcl' 

T l11'llS ra tio O.0(i, 0.00, 0.13, 0.18, 0.25, 0.35. 
Code W ord: l'OL .. \ H. 

T ypc 350·G Auto Transformer 
T ILrll$ ralio 0.25, 0.35, 0..''> , 0.7, 1.4. 

Code Word : POLK!\. 

T ype 350-11 Auto Trllnsfol'll1cI' 
T ILL'ns I'nlio 0.06, 0.09. 0.13, 0.18. 0.25. 0.35 . 

C()(lc \\'o rd : POPPY. 

T ype 350 Variable-n IL t io T ransfol'rllCL's .... ......... . . . ... $20.00 
D illlCllsions :3%;" ~ 41f./' x 4~t". Weight 3Yz IlLs. 
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TYPE 166 TEI,EI'JlONE THANSFQRi\lERS 

Y01" mn"y plll'I'0~f in (' 1,,1.001',,101'.1' " ~Ill,dl i"oll con:~ lo'n"sfomltr 
of high >lull "'ljusl" hlt impelb""t is ~:drt"'tl." \'$~ fl1l. II m"y loc used 
10 IIdnmlugt in impt.,<iuute vl'idgcs '~mploJ)ug H tclcphont ffct)VCr to 
delcd th" VIlIsll!<:c point. With tl,;s Irnnsfo.·",c .· it i$ possible to 1.djusl 
the imprdnllce of the tell·phon\': <:irc",t to the most snti~fnel ol' y "nlue 
ror th\': bridge e;I'cuit, independent of the teltephone reech·c r impell,,,,cc. 

The winding i~ "II on one leg of the corc, but is in two sepnr" le 
pllrb so liS to loc IOwl liS " p1'imn1".'· ""tI secondar)". These windiugs, 
how",·c'·, III<'Y loc conneeled in series should it he delli re<1 to usc (Ill nuto 
lrllnsfo"mcl' connection. T ('p8 (lO'e brought out on both t.he primMY 
" ",I s«:ondllrJ windings $0 tlwt it i. pouihlc to ,·(. ry thc impednnce 
"nd the !'Id,io of tranMorllllltion. A smllll air g"p is left in the iro" core 
10 pl'~\'ent "ny possible disto..!ion of wlI,·c· fon" d,.c to 8ntU1"lI tion of thc 
iron. T hc p""el i$ of b"kelile with engn""xl ICUerillg. Nickd-plnl~d 
bind ing posts IIfC nS('(1 lIS lerminlLl. for the Illps. T he following tllble 
sholt', the ""mlocr of turns loc tWC!<!11 cndl $ct of Iliuding posh: 

l'IlDI,\II)" SECO)\I)Al\\· 
1·2 ............ 1.;.0 ·turn. ~·6 ... .••.. .. , .1200 Tum. 
2·3 ...... 300 Turn. 6·7 ..... . .... .. 2100 T,,'n~ 
3_1. , •• , •.••••• roo T,,'n.< '-S . ......... . .4800 T,,,n. 

T ype 166 Telephone 'J· '·nlLilfomleo- .. .... , ................ .. ... $7.00 

Dimensions 2%" x 2Y2" x 21,4". Weigl,! 2 Ibs. 
Code Word : TOP IC. 
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Tl' I'E 285·N T){A~SFOltM.E){ 

T his lrllnsforlllCl" is d~signcd to ,~ djust the imped'lnee of the T ype 
3:38 Oscillograph ~tring ci rcuit, whid, is "pproxinmtcly 45 ohms, to 
,I high·impt:dllllcc lll,-,asurillg circuit. The iltl]ledam:o: "'Itio is 325:1, lind 
the II'fUlSformcl' i$ dcsign('(1 to "'ork into <l loud of :10 to 60 ohms. 
T yp'e 28;i·;\' T rllllSfo "llln ... ..... .. ............. " . . . . ... $8.00 

D imensions 3V:t x alj.j" x 2Y/'. " 'eight 1% 11,,8. 
Code Woni: OBE S E. 

I~OWEIt TI{A~SFOItMEI{S 

Smun power lnllIsforltl('l"S ure "('(lui red for \'neuum-tube excita tion, 
hoth for pill Ie supply, tl"'ough n rectifier fllU! filter, and fer filament 
supply. A \'Iniety of Iransfor",CI"~ of both types is 1l\'l\il~\ble. j\1! these 
t,.nnsfot·tners Ul'C $cakd .... ith " ' I\X to elimi''''\e hum fnmllaminntion \,ibn\ 
lin", ,,"d ",.., ('olll"i)loo i" hilleL: j"l"ulIK,<1 p,..,s,,,,d -5Ioo1 c,ues. 

T YPE 565 Tf( t\~SFOlt~lEH S 

The T yi'C 56;') 'J'n'nsfonncI'S arc us.;, HI high·"olblge 
power equipment fo,. supplyi 'lg such ("ll(:s AS the T~'pc UX -210 (CX 
al 0) Ilnd UX -250 (CX-350), ""d for usc in Ilmateur trnnsmittel'$. These 
tno"s(ormers IUl1'e II 200-wutt n lting, T hey "rc designed for operation 
fro'll 10.5 to 125-"oIL, 110 10 60·cydo: lines, and a rc 1l'·II.i1l1.ble with the 
following sccondn ry I'Oltnges h,,"('(1 on 115 volts primal',\' il1J>ut. 
T ypc 56;')- .-\ H II.If-WR"c Transformer ... , ........... ,., ... . $13.50 

ScoorntuTY "Qllftg~$ 000 \' "Us 7.6 V"Us •. 5 \ '"Us 2.2S V"ltJ 
)Iuxl"""" CU T,..::nt :!OO .\ IA. 2.S 1\ "'1"''''' ' 2.5 A"'I!CT<"S " '\'~I"'t<:S 

Code '''ord: T >\Il00. 
T ype .565-U Full - WII.'·~ TrRnsformer ... ,." ..... . ...... , .... $13.50 

"""","lnT)' \'011"1!~ 1200 \'oIIS ( .... ith """ItT la l') ' .S Yott. ..$ V"II. 
Mux;"",,,, (11,,..,,,1 200 ~[A 2.5 I\"'p. 2.5 A,,,I" 

Code Word: TA CIT . 
D imensions, both L~l"'s, 5%" x 5v.." x 51ji", Weight 14~4 Ibs. 
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TYPt: 36~ I'I.,\ TE·SUI'PLY T ltANSFOItM EH 

For low·'·ollilge plulo:: Sllp plics, inten<kd 
for !lel"\· ice with Ilntplitiers using U X -171 (eX 
:J71) 0.· silllilul" power tobes, " pow<,r hilliS
(onu<,,· of lower voltng<:! "LId power .. "ting Ihlln 
the Typc 5G.') 'l' .. llnsf .. H·lller ;s '·e<"I,,;rcd. The 
T YI>C 365 J'It.lc·Supply Tr/ll\sforntcr is 
designed for usc as Il power-supply lnlllsfol"llicr 
in such C<luiplll ..... t. It is iulcudl'(l for lISC on 
105 to 125-n )l l .. '50 to GO-<:)"c1c lil1cs. T he 
I)()w<'r n.ting is 70 ,,·;.II~. 5c<:ond:lry ,·olt,,/,'cs 

II]"t: ,j1;0 (100 ll,illiall1p<:rcs, m'l.~illllLll\) with Il ccutcr tup, /llid 7 . .') (2.5 
""'lloe '·C$, mllxi",,"n) . 

T ypc 3(;5 I' I/ltc-S"ppl.r Trllnsfol"lll('r $6.00 

J)imcll~ions .J. Jh" x 3-};t x .J. Jh". Weight .J. Jh Ih$. 

Code Word: 'l'EXOH. 

TYPE ,14 0 ·,\ LOW-VOLTAGE TIU1\"SFOIt .\l EIl 

The Type HO-A Low-Volt " b,\, 'J' nll1~ronl\cr is prill!!lr;l.\" intcnd~d 
for filllllleut SUPI)I.'" o( IlH<,rn"ling-cu.·renl lulJes. Likc the olhcr power 
t r llnsfon n<'l"$, it is desiglloo for lise on 105 to 125-\"oH. 50 to 60-cyclc line,. 
T hc power ratillg is ,0 "",,lt~. The follo\\"iug volt.lgt'o lIre " ,·"ill1blc : 
2- 3.5- 5- 7.5. All win<lings nrc sCIlIIr"te. 

T Ylloe .J.~O-_·\ Low- \ ·olt ngt' 'l 'rnnsfonnCl" ...................... $7.00 

Dimensions 41A" x a·1ft x .~ V::". Weight ~ Jh Ihs. 

Code Word: TIGI::H. 

1'\' 1'£ ,.45 PLATE· SU I'PLY Al'iD GR ID·IU,\S Ui'IO IT 

The increll~illg u~c of high pl"te \·011"1,"<'5 on mCllllm lulloei U111ke~ the 
U8e 01 II pl:ttt:-~ll]!pl.,· ullit ll(l\·i,,,hlc ill the J!lhol"uto .. .'". The CCOI1Olll'y uf 
such Il ""il is 1»<I·ti"ulnl"ly llIIlrk",1 .. ·h<'I·c the tI<Kl of Ihe pl"te supply 
is infre<"ll1('nt. ill,·o!>·ing ,Ict<'rioratiun of batteries when not in "8<'. 

The '1'.'·1'"" .J..J.5 I'I"t<'"-Supply ""d G rid-Bills Unit hilS hccll desiglled to 
JlICt:l thc ,1~",,,,,d rot·" thm-ou.l{hl.'" (Icp<cndllble light socket '- Jr ' powel· unit 
th"t is I"<'",lily !nl"plnhfe 10 the rC(I";,·c,,,cnh of sl;o"(]"nl lulJes. All.'· 
combination of ,·oltng<:s (,·um 0 1o 180 lIl1ly be Inken (,·omlhe (Oll,· POii;t;,·" 
" Il" tel·mi.u.ls. . \1\ u,ljU$tllbl .. grid-hill$ ,·olln),.'{" f .. ",,, 0 to ;')0 is 'Ilso 
ll,·"it.,hlc fOl· usc on Iht: power lube of all "1II]>li lkr. 
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GEXEIt.4. L JUDIO COMl'l !.\')' 

Voltllgt'8 "re "lIri{'(t by mO"ing "dju~tlll.Jll! d"mp~ with thummcl'l!w, 
"tong" wire-wouud resistnllcc. " 'hcn thc clulHp~ nrl! $<:1 for thl! p"oper 
opentting "01l,,!,'!!8 of the tuOes, the thumb8cl'c"" urI' tightcned. but nu\.)' 
c, .. ily Lo.:: l'end just()(1 to meet ne'" 1·l'tlui l'('lnCllh. 

To 1lIl11.l! t he unit AUsolu t ely Slife e,'en in thc hands of p(~ rsons not 
("milinr ,,-iih elN:iriclIJ de" iC'l'$, an uutom,. tic cul-oul ''''itch is pro"ided 
",hid, 1.J''('II1.8 the 110-\'0It AC. ci rcuit ",lIell the co\'cr is rcmo\'()(1 for 
u.ljllsting ,·oH,,!,'C. 01' "oullecling wires to l.Jinding PORts. The Type ... ... 5 
l'lutc-Supply lInd Gdd- Bills Llldt is de~ignt'{l for u~e un 105 to ]2,')-"0I t , 
50 to tiO-cydc lines, 1111(1 uses 1\ TnX' ( ' X-2S0 (CX-:lSO) Heelifi (>r TuUc. 
The ci"cuits of the unit IIrC eOllllcclL"tl to t he ell$<: tlu'ough u <:on<lell O<: I', 
ruther tl1l<n dircct ly, in 01', 11'1' to ol.J,·i"lc the poui"ili!y of shol'l-circuiting 
Ihe filnmcnt hnttcr.,'. T he Cllse is or IU'e&5Ctl 11('('1, lillish{'(i in I.JI'O"'" 
crllc1.lc lA<"'1uel', 

'1')'1)(' 445 l'IAIe-Supply lIud Gl'id~ni"8 Uni t ........ , ....... $35.00 

Dimcn~ion$ 15104" x 7" x 7". \\"cight Hi Ibs. 

Code Word: .\PPLE. 

T ypc ( ' X -:l80 or CX· 'J80 Hcetifb Tube ...................... $4.25 

ThiS ""i\ is 1i~..,nwl II)' the lI,ul' .. CO'I""a t ion o( 1\"""" '0 ~"d ".%OCIntcd 1'O"'I,aniCi 
(or r~'tio w,,,,tc,,,. ~~ I ... ri"'~III "I. Dna bro,,,lcnst '''''''1'1;"" olllr. 
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GENERAL Il ADlO CO.IIPA ,' - )' 

TYI'E 527. '\ UECfl FIER FILTER 

The T.\"I"Je 327-A Hceti fi ci' 
Filtel" ;5 a complete fille r £01' 
hcrll'J-duty plate-supply un;ts, in
corpoI'Ming t,,·o chokes lind u con
den~cl" "sst-mbly of 4-2-4 ]\1 F. 
E Ach choke I",s un inductunce of 
upproximlltely 15 henrys, IIlId " 
current-cll rrying cllpllcity of 100 
millinmperes. T he DC. r esistll11ce 
i8 175 ohms for eaell choke. T he 
condell!K'rI arc raled ,,11000 \"olb 
continuollS scn·;ce. The fil ter is 
,imilnl" ;n IIppcn nlnce to the T ype 
,';6,5 T'·IIusiornl('rs. Connections (Ire III the form of WII"C leMl8. It IS 
mounloo in n p ress<..,:J-sicei c"se wilh hille l. jnpnn finish. 

T ype 527-A Recti fi el" Fi lter .............. .. . .. . . ... ...... $1 7.50 

D imellSion& 53,4" x 5%" x 1)1/.,". Weight 0% Ibs. 

Code \Vol"1l : l" A'l''TY. 

-- 00 -

In 118scmbling equipment f OI" the Inho rutory, 5111,, 11 pll rh, fuch 1\8 sock
cit, binding posts, knobs, dill!s, clc., ure n.-qu;rcd. For the con\"en;en« 
of Inoornlories assembling ;lIsirumenu for thei r 0"'1\ usc ,,'c nrc listing 
the \"I\rious .slllnd" rd pllrh used in ollr 0"'11 equipmcnt. 

T YPES 260 ANI) 21.10 I~OHCEL"'N fNSUL,\ T o n S 

1;'0 1' II n lennll iIl8U]IItioll, cO l"l"eclly designed 
po,.ed"; ,, st r"i" i"suiators u,.c 10 Ix:: pt'eferred 
to other commerci,,[ tJpe8. T he T ype 280 
Strnin Insulator, illustrated, "·ill Ix:: found 
pll,.tie"l"rly i ;. tisf;lctory. It is mllde of cure
fully glll7.ccl bro .... n porcel"ill MId .... ill .... ith.stnnd 
scvere "'ell lher condition8. 

T~' I)e 260 TYlte 280 

T.,·pe 280 Sln.in Insui lltor . ........... . . .................. $ .12 

Dimensions 4Y:!" x 1 ~'S" x 1". Weight 4 n. 
Code Word: CBULLEH. 
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GENEHAL RADIO COMPA N l' 

Another cotll'enient ;llsulaior is the T ype ::WO 'Vall I nsul"tor. It 
may I~ used in8id~ to suppo..t wi,.ing or instruillents, Ot· Illay I~ used out
sidc for ~UppOl"tillg le ... 0.I-i1l8 or groulld wires. T wo of these in8ulntor$ 
wit.h a thre;,dtd rod cOllllcct.ing them make an e;.:cellellt lead-in combina
tion. Since thcy arc also constt'ucted of glazcd brown porcelain, they 
may be used either indoors 01" out. 

E ach insulator is cqlliPIK'(! with IIUt~ Hlld wllshers ll$:;embkd, as 
illustrated. 

T ype 260 Wnll I llsuinim' $ .'.W 
Dimcnsions 2Ys" :< 2lh" :< 2". Weight ·~ oz. 

C(I(le Word: CONIC. 

DIALS 

Thc Gel1cnt! llrtdio diftls ,ne of 1""'88, lil\isl,,:~d 10 "csemble frosted 
sih'er, with grlH\uatcd sCd\e in black. T he Typc a02 and aoa Dial s 
lIrC provided with a speci.t lly designed I'nnin attach",e"t. consistillg of 
It liber pillion mount.ed bl'iow til<; dilll, flnd (!IIg"gi"g with fl gCIl" behind 
the dial. The pinion is mounted 
on " floating arm, and is held ill 
close contact with the geat· by 
mcans of I' spring. T he I)illion is 
moulli.(>(\ On the front of tl,c ]la"el, 
Itud but one mounting hole is 
required fOl' the entire "ernier 
attnchinellt. 

Thc Type 310 and 31 i Dials 
are similur to the Type 302 and 
:103 Dials, but do no t hlll'c the 
vernier aUachment. 

E ach diul is pncked with cellu
loid indicator, Hnd fl template is 
I"'o"id~"{l for lIIounting. All dials ure desigllt'(l fUr" lJJ. inch .~huft . 

Type 302-2+4" Geared Diu] ... . ............. . .. . . . . . .. $1.25 

D imensions 311:/' x 3,4". " 'eight () oz. 

Code W ord: D AISY. 

Type aoa-i" Gcure<\ D ial ......................... . , . ' ... $2.00 

Dimcl\~ions ,~%( :< 3/'i". " feight 10 Ot. 

Cod~ W onl: DAJ .LY. 
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G£NEII .. n RAVIO COJII'AN }' 

T~'I)e 310·2%" Di,,1 ...................................... $ .50 
Dimenlions 2%" x %". Weight 3y'! oz. 

Code Word : DANDY. 
'J'.I'l>C 311· ;j," Dilll ...... ......... .............. .......... $1.00 

Dimensions oJ" x 3/.1" . " ' eight 6 1f'2 o~. 
Code Word: DEBUT . 

S()CKETS 

T ype 3 '19 T~' I'" I ri6 T ype '138 

In the dCllign of 1011 Gennni IIndio 8ockeh, care hns il«n tnken III 

('nch CRoIe to nutke th(' lOCkets 1II('(' t lpecifically the req\li r('Jnenil of the 

tU~1 ... ·ith .... hich they nrf! to be used. i\ loulded parh Ill'(': of ollkdite nlld 
1IIet,,1 parts a re nickd plated, ... ·i th Ih", <"Xcept;on of wldering tcrm;"al •. 
.. ·hiell al'(': nickel .ih·cr, for ('!I';(,I' tolderi llg. 

TI' I'f: 156 SOCKs-;'(' 

Thi~ socket i~ deligned for tnbe. Iliwing the large UV or UX·Oaole. 
The phosphor-oronze contnct .pringl nrc so ar rnnb..oo IU to nll,kc posit ivc 
contnct on t he sides of the tuoo prongs. 
T ype 156 Socht ........ .......... .................... . . $ .15 

D imenlion. 2 !/:.:" x 2 \112" x 1% ". Weight 4 oz. 
Code Word: SOBER. 

TYPE 21)9 SOCK E..T 

T he T ype 299 Socktt i. designed for the UV-I99 toLoe. A 1lI1,ltiple 
.pring milk.:. contact to the bottom of the tube prongs. 

T.I'llC m Socket ........................................ $ .3;, 

l)illl('115iol1' 2%" x l ~~" x 1". Weight 2 oz. 
Code Word : STOIIY. 
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GENERAL NA DIO COM PAX}, 

TYPE 349 SOCKET. 

T his sod:('l is dcsignoo fOJ" lh(' UX-lJP(' of l ub<:s, Positiv(' contach 
arc mad(' with doubl~ gripping springs to th(' sides of th(' tuhe pl'ougs. 
T yp(' 349 Sock(' t .... , ......... , ...... , ...... , .......... . $ .:15 

Dilll~llIiuns :! \4" x :! 1.4 " x :)1,1", W('ight 2 oz. 
Cod(' WOI·d: SE DAN. 

TYPE 438 SOCKET 
'I'll(' T yp(' 438 Sock('t is designw for usc with a tul)(' hn"ing " /1,,(,

prong l)!lsc. I n cOIl. tnH.: tion it i~ .~imil"l" to the T ype ;HO Sock('t. 

T y pe 4- ,18 Socket for UY-hllse luoc$ .. , _,.,.. . .... $ .:35 

D iulensions 2\.//' x 21/:/' x %". \\'eighl 2 oz. 

Code Word: STuny. 

Type 309 Type 3'16 
TYPE 3M, ADAl'TER 

T he Type 3'16 AdapteJ" enables the UX-I00 lind UX-120 tubes to 
be used in !II"'y sttl nda .. d tuhe sockets (Type IMj), The adapter is of 
moulded bakelite. A scher..,w is 1"'o"i<le(l for ~ecUl'illg the tube firmly ill 
the adapter. 

T ype 346 Adl\]ltel' , . , ........... , ...... $ .20 

Dimensions 1 V:!" x 1 V:!" x Y!!". Weight 1 oz. 
Code Word: AUASS. 

TYPE 309 SOCKET CUSHI ON 
~ I any of the undesirable noi~s h('lU"d in It l'lIdio scl arc due to the 

microphonic 'Idion of the lubes. T his condition may be some"h"t reduced 
by the use of the T ype 300 Socket Cushion under the T .'"p';s 156, 209, 
:l40 and ,W8 Sockets. T his cushion is of sponge rublJcr. 

Type 300 Socket Cushion ... , .... , ......... , . $ .2,'} 

n illlCllsiolls 2 J.,~" x 2y:!" x ;~". " 'eight 1 "". 
Code Word; SABE H. 
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Gr~NE/{ .·ll, 

~37-K 
17 1-F 

eDJf/'ANY 1l,IVIO 

138-A 

~~l ~ 13 8-Y 

~I 
' U 138-Z 

-:<1 
138-C 

....o.;p 
138-Q 

~ 
138-8 

- == 138-0 

'ous PA ltTS I I I p~lrh ~ lISCELLI\l\E d other mOll (eo: 
I 1 led Knobs lUI s 'uc nickd p 11 • All mdil l pU 1'1 • 

a l"e 0 f hnkelite. [ 134 ] 



T)'pe 
1:18·'1' 
1~8·U 

Tn'" 
1:I9_A 
171-1" 
2O"!_A 
2O"!.]J 

'1')'1'" 
I~,-D 
1~7-D 
137_1·[ 
1:l7-J 
I~,_J 

13'·K 
-itO 

Type 
1'18_'\ 
laIl-W 
laIl-Y 
138·:/' 

GENEUAL Hi/DIO COMPANY 

UlNDING POSTS 
Description Diametcr Height Screw Si,.c 
llnkclitc 3/~" 51"'" 10·3'1 
N. P llr~ss ' / 16" l i Z" 6·3'! 
~. 

" 
Brass I / Z/I -V'I" 10-3'2 

~. ". BFas~ a/fY' 5/ (Y' 6_:t2 

BINnI NG-J'OST TOPS 

Pri~e 

s ." 
"' .H 
.07 

Oescription 
J""k-'f0l' mmling 1'...,;1 , fur use wilh Type Z74- 1'),,1( .............•. 
J ack_Tol' Binding 1'08t, for Uf'e with T ype :2H 1'1"15 ......... . 

T )'I,e. 
laIl_B 
1j8·C 
13S_1) 
lj8- (~ 

SWITCH CONTACTS AND STOPS 
[)c~dpti(>n I'rice 

I j -V' c..,nlad for T n>e 1.1- 1' Swikh ,., ......... S .01 
5/ 16" Conlnel for TYI'" 139·A or 20"2 Swilch. 0-1 
3/ 16" Conlart for Typc 171_F Switch ............. ro 
Switch 510)', wilh nut........... . ...... ,. .01 

SWITCHES 

Prke 
$ .[6 

." 

DC$Cr ipliV!l Price 
~Iu[tiple_Lenf Switch 1"-l. " H~<li" s .............. , .............. , ..... 8 .,50 
Single-Leaf Swi tch %" lI",h1l$.. . ... ....... .. . ... .30 
!.1IW Cmlad Hc.i.u,nce Switch 1% " IIml;,,". f", I,ands up to 'I, ", .75 
Low Conlact Hcsistnncc SWitch 1%" H,,,li \l ' , for pnnch "I' 10 ')\. " ... .,~ 

KNOBS 
Description I'rice 

Mo\!h1ed Knob, with I>oinler....... ., ............. , . , ... , .... S .30 
.\Ioulded K"ob, without PQintcr, (sn",e as "scd on Typ-e 139·.'\ Swil~h) ... 25 

. MO\Jhk.1 Kn,,~, (same ns "",<1 On T~'I'" 31, ])i~l) ............ ..50 
)1""1<1,,,1 Knob, with r>oinleT, (san,e us "sed "n T),],c j()1 I(hcnstal).. . . .2(1 
)[""I(bl K"o~, ,dlb""t l>ointer .... . .......... ,.............. ....... . .15 
)l o"ld~(1 Kn"b, (,",me Mused "" Tn'" 21, Vemitc, 1;11' 10-:t2 h"I,,) ... ,1~ 
.\1"«ld~'(1 ],;(]ol>. with poinler. (s"me ns used "n Tn'" U O Hheoslat).... .2(1 

TYPE 337 SWITCHES 

The experimenter \l'iil find the 
T."l)e 337 Switchcs convenient for ex
perimentlli work. '1'he construction 
is slleh Ihnt Il (jlliek change-o" cr may 
l>c effected. 

Type 33,_A 
Tl'!)~ 3.17-B 
Type .1:17_C 

I)PDT Switch 
_IPDT Switch 
6l'DT ,Swjkh 
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l 

2 7 4 ·A 

2.74·0 

Z. 74 'M Z 74' F' 
74·S 

Z74 ' G 
2 74-C 

2.74 ·B 

The I'xpo:rillll'uto:r will lind till' "a";O<l5 items JistI'd under the TJI)oC 
2j.j. group ('onn~ lIicnt for exp<.·rilucn ta] work. Thi~ grOll]) COIISIS\$ of 
mnlli'eomll'clor pJ"/.::$, j.u·ks, plugs, In,,,s(ormer mOllntiu!;" I.m~('s and coil 
mOlluliug hl\~I'$. T he ,',",·ious PI"'is of Ihis group will be fonnt! J"wdy in 
con'pllring dill"crl'''l melhods of coupling eilher !It rtulio or lIudio fre· 
'l lI('ucies, "mJ fo,' illlcn :cmned ill/.:: "pp"rnlns. 

'1")"1)(; 

2a·,\ 
2a· 1I 
1;~ 

17 1·1) 
1a · ],: 
2;\· 1' 
2; 1· (; 
1' I·J 
27)..\1 
2: 1- ]' 
1 : I_II 
2: I_S 
~H·T 

lk.,:rip!i"" l'rh'e 
;I.Jork llase ... . ..... ....... . ......... ~ .60 
''· I n.·), lin.., ••....... ............... .6.l 
1·JMk lIaS4) •••. .... ••• .•....• ..... .il/l 
Si""lc 1"."In! ~1 I'h,<, ... ...... ... ...... .~~ 
Sin"lt l'lu)!: ............... .............. . .. .~'O 
..... I'h,' )loun!in.or II""" ...................... : ., 
°1101 OOllble l'h'~ ......... . ................ ./1" 
.lnrk ......................... .... ...... ... .. .00 
]" .. ,]n t." ] )0"],],, 1'10,,, ..••. . ••....•..•....•• . ·W 
1'10'11 ............ . ............ ....... ... .06 
.,.C;""", I'h'''' .................. ... ........... .W 
Shurl -Ci,,,,,it .I"rk ......... ......... ........ .$0 
Ooublc ,\clj"sl~~]c J nrk ..................... .~ 
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INDt-:X 

TYI' I,: 
IS"ST IIUMENT NUMllER 1',IGI,; 

:\,unh,ur- Uami C"'''","IS"r ........ . ..... .... . ...... . 
Am"teu r-Band ]'r(:<I,,,,,,e)" )Id~r .. . ...... . 
.. I ",ateur I\'an'md"r ......... . ...... ... ...... . 
i\"'l'li!icr Tc~t Set .... .. ....................... . ...... . 
' \"'l'lificr Tr""s(orll,p.rs ..... . ............. ............... .... ..... . 
A'''l'lif,er ... "" .. fo.",,,," ............... . ........................ . 
Arti r,,,i,,I_Ca hle U"x<-5 ... . . •......•.. ...... 
Al1c"""li,," Ndwurk$ ................................. . 
Al1""""tioll Networks .... ... .............. ....... . . ...... . 
AudiLilit,· )Icler . . . ....................... . 
,llUlio OscHlutM ........ .. . ................... . 
n enl_I'"""I'''''''")" ~ilht"r .. ..................................... . 
Bi"dill ~ I'o.>iib ........... .•. ........ •........•.......•. 
Bri,ll'""" ......•.................. . ............... . 

C"l~~ci lr Bridge ...... . ............................. . 
Cnpacil)" Brid~'e ... . ......... ............ .... . 
Cal",,· il ... )l"kr ................ .. . ...... ....... . 
n"",,,k Hridl,'" ............................ . ....... . . 
)1"t""I ,COll,I"('lan"~ )!t'kr .. . ............. ..... . ...... . 
1'"emm,_Tub" Bridge ............. ... . 

lIroo,I""51 \\"""c,,,der ll"d Filler ........ . 
C''1,acil)" lIri,I15" .. . .................................... . 
C"I,ncit ... Bri'lg.: ........ .. . .. ....•.. ... ........................ 
C"l".cit)" )lctcr .................................................. . 
O:ntcr '["ai' II cslst" .. "" Cnil ....................... . 
c.:ntcr TnI' ltc.ISI"nee Unit (:I<ijust" t,lc) ....•........... . ..... 
Coils.. . . ........... ............... . . ..... ..... . 
C<>ndcn",.. .............. . . ....... . 

."l mntwr-ll,,,,,1 Omdcn~er ..... ..... . . ....... ..... ..... .. . 
De<:ade. Co",lcnser. ............................ .... . . ..... . . 
L .. Wr~t<>r)" Conde"sers .................. . .................. .. . 
)1icro·Co..,lense rs ...................... . .....• ... . 
]'rl\("ision Con<iense r ... ............ . .. . ....... . 
T""inl' Cl)mk"..,rs .......... .. .............. ... ......... . 
']""';"g C"",1clI.e... ......................... ........ . ...... . 
Tuning Cl)",]e"",rs ................................... . 
Y"ri"hlc Air Conoiensers ........ .. ..................... . 

C""pling ""<] ,[",,,,ing Coih ................ . .......... . 
Coupling imE",,"'nce ............. .... ..... .......... . ........ . 
])ce"de Uri,lge ........ . ......................................... . 
1J«"d~ Conde"scrs ......... ....... ... .... ...... .................. . 
I)"",,<]c licsisl "",·t" ... ...... ... ................ .............. ..... . 
11i" ls ............ ..... ...... .... . .......... . 
])o"hle· I'"p<,<!a""" Coupler.............. . ....... . ...... ... . 
D"uble Stri"~ Hohlcr ...... ........... . .. . .... ... ..... . 
Filt e r CI'okc . . ........... . . .......... . 
Filkr S. ... <:ti<>n$ ..................... ..... . . .... ............ . 
Fj,'c- )leter \\·,,,·~,,,et~r ................................... . 
F""luCn,·y Stnncl .. "ls .. . . ....... .. . .... .. ....... . 

,I' ''''\eur_ lI" nd F rcquenc)' ~lctcr .... .. .................. . 
A"'~tc" r \\"n,",:~"'~l<'r .................... . .......... . 
Br",,,lo,st 1I'""c""'I"r ",ul l'ill" r ...... . ....... . 
Direct-Hemlinlo1 \\'m'",nctcr ........... .. ..... . 
Fi\'c-~lclcr \\'n\'c",dcr . .................. ... ... . 

~, 

iWl 
:~;S 
:~u 

285 

'" :ttI 
~ 1 9 

~29 

'" ~ ]:1 
·Il:! 

2tG 

." ~ IO 
19:1 
·1 I:! 
;J(i 1_11 
217_\\' 
216 
:IS;! 

'"' '" ·1;)7 
2,; 

$5, 
219 
ZJ9 .. 
Z"2"2 
217 
3;n 
;)7·t 
ZIG 
27; 
~>lI 
19;) 
219 
IO"~ 

;)j;) 

:I:JS. ]) 
:MlG 
;J3ll 

'" ." 
;1.;8 
117_\\' 
In ," 

" ,9 

" '" B, U, 
I H 
21 
21 
26 
M 
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·II ·W 

" '" " ·11 ., 
." 
" " '" ·~3 

" " " ~-!6 

" , 
" '" , ,., 
" " " :J9 
·w 

" , 
" 1;11 

'" 112 
W 

10"2 .. 
(;3·81 

" " " 7:1 ., 



INDEX 

'1' \,1'1·: 
"U)lln: n I'M)!,: 

f m[llc"e)" :';1"" .lar<l_ .'o •• tinu.·.1 
)Ialloetnslricti(m O",iJintor (Sin)l:lc) _.'" , •......... 
~l all"d .... l.kl; ...... Oscill nto r p'win) ..........•......••.. 
l'i ..... ·Eloehic Os<i llnlor ........... ... . . ......... . 
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