
 



 

GENERAL RA DIO COMPANY 

Main Office ana Factory 

275 MASSAC H USET T S AVE N UE, C AMBRIDGE 39 , MA S SACHU S ETTS 

r.l.phon& (Bo llon) TRowbridge 6 -4400 

Branch Factory 

22 Bcoker Avenue, Well Concord , Mou o chu aetts 

Te/, phon<! Concord 1770 

BRAN C H ENGINEERING OFFICES 

General Radio engineer ing off ices are maintained in New York, 

Chicago, and los Angeles. Customers in or near these cities con 

quickly and conveniently obta in information about our products 

from these offices. Each office is staffed by competent, factory

trained engineers who hove available complete technical and 

commercial information. 

Bronch Engineering Office Telephone Stoff 

New York 6 WOrth 2· 5837 W. R. Thurston, Manager 
90 West Street G. G . Ross 

Chicago 5 WAbash 2·3820 K. Adams, Manager 
920 South Michigan Avenue W. M. Ihde 

Los Angeles 38 HOllywood 9-620 I F. Ireland, Manager 
1000 North Seward Street J. G. Hussey 

REPAIR SERVICES 

West Coost 
Western Instrument Co. 

826 North Victory Baulevo rd 
Burbank, Colifornia 

Tel. - ROckwell 9-3013 

Canada 
Bayl y Engi neering, ltd. 

5 First Street 
Ajax, Ontario 

Tel. - Toronto WA·6866 

EX PORT DISTRIBUTORS 

For a list of distributors in other countries 

see inside bock cover 
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We Sell Direct • • • 

T o dc\"e!op the I :vpe of prod \ld 111ft nur nel Ilrcd b,Y the Cen('nd Hadio Cornp:\!l .\" 
requires a large stafT of cn.u:incer", each a spcr·iali ,.: \ in Olle or IllOl'(' l ipIds of en~in
cering and science, One of the fu nction,; of thi ,; .~l :dl is to a,.;,;i,,;l the CU,;\OI1lCI' in 
the select ion of in",,! rumen \s in order I ha.l th e corrcct, eq uipmcn L may be J}U rch:1,;cd 
with a minimum expenditu re. 

There has Ilhnl.~rs been close contnct beh\-een our engineering starr and our 
Cll,;!orncr.;;, The I('('hni('[d nature and the m:mifold \l"('.~ of our product make the 
!ll:"l in\enancc of thi" contilcl c.o;scnlinL For thi.~ I'CII>,on. til(' Cent'l"al nadio Com
pany maintain,; no sa\csllgcncics in the ' ·n itcU States, hut di"tl'ibu\cs its produt'ls 
directl.v to the eonSUnlcr on f\ net. no di:-:('Ol!llt, 1>;1si.-;. The Cornplm.,' Ilwillt: lins 
ffl("tory bnHl(:h offi(·('~ in f'('\'eral major cities of the U.S. \\"h ieh arc sutTed b.\" 
~killed. fador~·-tt":lined ('nginccrs. 

In order t h:lt cu~tOIlWl"S outside the r nited Si:ltes ma~' r(:cei,'c eqlli\'al('Ilt. 
t('(·hlli("al >'('l"\"i("{', ('xd usi\"(' distribntors ha\"e been npPolnt('d in mnll~' foreign 
('ollni rics, cadl e:lpuhle of gi\'ing tedmical find comnwreial information r('g:;lrding 
CelH'ral Badio prOdll('L~ . For it li~t of foreign di .~trihlltors, >'<'c the insic11' back 
('on'r of this (:ataiog . In all mattNs rc~al'(lin!!: (:eneral Hndio appat"atlls the ClL~
tOllwr should commu ni('atc \\-ilh the flppmprialc distrihlltor. l'1'l<'(:s li:-:tcd in the 
("atalog arc for domc:-:tit 1l.~C only . Co,,,ts in foreign cOll l1ll"i es, \\"h('re import 
d ut.\, and freight mllst he added, ean be ouiained fl'Om ~be distri l;utol'S ill tllUSC 
countries. 
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SUGGESTIONS FOR ORDERING 

ORDER BY TYPE NUMBER 
Always order by catalog type number, 

and whcnc\'cr possible mention lIame of 
item, mllgcs, or other significftllL specifica
tions as protection against misunder
standing. 

Be sure to include orders for an" acces
sories desired or for ealihration~ which 
must be made before shipment. \\'hen minor 
modifications arc desired 10 adapt the 
equi pment to the customer's purposes. Ollt' 

Sales Engineering iJcpanmcllL will be glad 
to discliss the details. 

TELEGRAPH AND CABLE ORDERS 
We have direct telegraph printer con

nections with Western L" nion for the 
prompt handli ng of ll1el;silg;cs. 

Usc Rent.lcy's code and the code words 
accompanying cf\ch catalog dCi;criplion. 
Our cable address is GE"Il.\ J)CO IIOSTO:-'- . 

PACKING 
There is no charge for Olll' regldar domes

tic or export packing and no charge for 
shipping 1'0ll\aincrs or (;a>:iC>:i. Casc;; arc not 
returnahle. 

SHIPPING INSTRUCTIONS 
Unle;:;s speci fic in struet ions accompany 

the order, lI'e shall use our hest judgment 
as to the method of !<h iprHent. Hepair 
part" or other it.ems needed qui('k1.v cnll he 
shipped by air if reque"ted. Tho following 
tah1c s hows approximate cost of four 
difrpl'cnt. methods of shipnlPnt to major' 
citie" in t.he l; nited St:1Ie,;;, door-io-door. 

, 1'0U:"\I)S I , l'ou,,' lJS " POl'X))S I '" 1'0[":,1)5 -- " 

el1T 
.~ i, . t i. A i • lI~ij ,Ii, Ai, ..! i, Itail Ai, M, Ai, Itail Ai. .t i, Air It"i/ 

r"'~~1 
fro I'oted Er· f"rti,ioI Er· 1'0"'/ I:,· 

r"'UItI 
E,· l'."t/ f:,· f'"igM 

}.',. l 'o"t/ f:t· 
»If" " ~ pm, ",t>. /'<>.1 .'" p'U' PM P"" »I'" 1'.,./ """ -------- - - -- - - -- - - - - ---- - - -- - -

BUFFAI.O .... I MO 12.W 11.15 $1.50 IG.GO I" ." 12.~ IUO IG.GO HIl.5 112.65 f 2.'.?9 56.&0 16.5G 12().15 12.1t •. ~I 

lJETItOlT ... ..... ... •. 70 2";0 1.26 I.S0 •.• 0 1$9 t.~ l.53 •. ,0 6.t5 1-1.1-1 2.71 •.• 0 9.12 22..';1 3.tiO 
(;111(; .... (;0 .... .," ' " I.tG '" S.I;.) 3.37 2.9~ 1.5S •. " S.s.'i 14.H 2 .~5 ." 1?!16 n~1 3.99 ..... "N 
fiT. !.OUI:> . . . 9.?5 2.61 1.~9 '" 9.2.'; 3.:.J 303] 1.63 9.25 9.~ 16.11 3 .19 9.25 ] 1.21 n.'l 4.Ji 
ATU:"\TA .. 11.35 2.:.5 1.26 1.50 11.35 3.17 2.94 , .... 11..1.'; S.8; 14.1·1 3 .07 Il.J5 ]~.96 2~ .. '; I t.1S 
1l0USTO" . ]5.35 3.00 1. 47 ,." 1" .. ).; 4049 3 .53 1.80 15.:10 ]U5 18.03 4N ];.35 21.!12 28.83 S.7~ 
lJ.Ul.M; .. . . ..... 12.25 ' .00 1.-17 1.50 12.~5 4.-11 3.ti3 ].79 1~'~1 1 1 'U5 18.03 3.(/9 1~.~5 21.92 2S.83 IU; I 
I.OS .~"m:u;~:: ..... 18.M 3.51 '"' l.5;- IS.~ S.i7 '" '" IS.tiS 20.8.', 2000 5 36 ]S. 6.~ 3~. l ti 31.00 7.SI 
SEATr1.E ... .. , ..... 21.35 3 .. ';1 ' W U; ~I.J5 !i.n 4. 00 2.01; 21.35 ZO.S5 20.00 .Ut 21.n 32.1ti 32.00 7.;6 
CI.EVELA:"\I). i.lD 2.00 l.l5 l.SO 7.tO 2.~9 2.65 1.50 7.10 6.45 12.~ 2.53 7.10 9.12 20.]5 3.;10 

I a l'()\; :"\ I)S '00 POu"J)S I '00 ]'Ou"I)S '00 I'OI':"\I)S 
, 

CIT!" Ai. . 1 If .1 If Rail Ai, 
,,, .4 i. lIail I 4 ' .l i, .4 i • Hail , I'" I'" Hail 

e,· /'.",/ fr. t:,· 1'.,,,/ It . " 1:,· I'art" fl' ,.; :'~j /I, . /'''ml f,· 1'""'uM »I'" "~ I"'" 
F,,;igM 

»I'" 1'",/ »I::' ," tlg/JI pit .. l'lJi;1 ,..". ,~ lU.i. /'oM pm. ---- ------
I\U~'FAt.O .. $<.8; 510.~~ $U9 Sf.8; 51HO $S.-!S $13.14 $2~.SO S10.iII) 16.07.1 UHOI - IS.HI 
llETIiOIT .. 9.1,; 15.:1.'; - 5.67 9.].> 19.80 - 7.14 1.';.60 39.60 - ] 1.2S I .I~' 19 .. ~O" - 7.U; 
CllICAGO. IO.:I.S 2'" . - 6.39 10.35 2MO - 8.Jl 18.05 SUO - 16.22 S.;O", 29. IOt - S.U ; .... -~ 
ST. LOUIS .. 1" " .. _.I~ 2t!15 - 1.]2 I:U.~ .12.&0 - '"' 21 .6.5 M.20 - 1~.1 6 IZ.ooJ 3~.tiOf - 9.0S' 
.H!..\:"\T,\. 13.;;0 22.;;; - 6.5; 14.18 2HO - 8.35 2~.]1 SUO - 16.;0 2~$.1f 2HOJ - 8.3~j 
1l0USTO:"\. n." 39..15 - •. " o. "" $1.SO - ]2.17 43. 19 103.60 - 21.9 1 21.~2 · 51.80J - 1~.4;~ ........ .... , 
DA!.US. I; 25 ~9.J5 - 9041 19.29 .';1.80 - 1222 36,"13 ]03.GO - 2.IAi I I;:~I ' ~1.SOf " IH2· 
].OS A~m;n~<; .... ~:"50 .SS¥. - 13.60 2·;.50 .HO - ],.,2 I t~.J5 ]5-1.80 - 3,;41 ZJ~)' ,;040' - ];.;~ . 

SEATII.E. . .. ... 1 2!"(j(I 5S.55 - 13047 "00 1 ;;AO - li.55 ~ 9.!15 1.'i 1.S<l - 2:'.10 21.:.0. 7;040 ' - 1;.55' 
(;LE\"El..~:"\]). ~1.J.'i ]5.1~ - 5.]2 9.M !9.S0 - 6.42 16.&0 I 39.60 - 12.84 7.11'; 11 tn.SO; - 6.~tJ 

IRate P<' CII T. All utes luL,,,,! 1<> 3~o Cowrn m",,! ...... 

ADDRESS REMITTANCES 
All communications, except when olher

wise advised, should be sent io 275 
) [assachusetts Avenue, Camhridge 3\), 
)i:"tssachu:;ctts, or to one of our branch 
offices (sec inside front cover). 

TERMS 
Kct 30 days. All priccs are F.O.R Cam

bridge, Or \res\' Concord, ) [a:;:;:lchusCLis. 
t : nle&> credit has :lln'ady been established, 
shipments are made C.O.D. 

Whcn full p:"tyment accompanies an order 
for equipment, except for rep:)irs, II"C pay 
tr:l.llsportat.ion ch:lrgcs to any point in the 
continental L'niied Statcs, e~cept Alaska, 
on c:Hrier of our choice. 

Should be made p:lyahle at par in Bo:;lon 
or Xe\\" York funds. 

PRICE CHANGES 
All priccs are subjC'd \0 chn nge without 

notice. Formal pril;c <tHO!a1 iuns rClllalll 
Open for 30 days. 

Pri (;('s ~how ll will be ill("t"Cllsed b\' the 
amounl of any applie:tble sak . ..:, lise, exci"c, 
or similar taxps that :lrc no\\' ill dl"C'!'l, or 
thaI may hereafler he imposed by F ederal, 
State, or loca l go\·ernnwnts. 

NO TRADE OR EDUCATIONAL DISCOUNTS 
Our priecs are made on a direct-to

COlllSUrlH'r basis which pcrmits of no special 

Copyrithl, 19:.3. by Gener .. 1 H:«lio Company. C .. mbciJ~~, lIIMO., U.S.A. 
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SUGGESTIONS FOR ORDERING 

discounts. Bv the elimi nation of distribu
t ion discounis, the USCI' pays the lowest 
po.-;siblc prices. 

QUANTITY DISCOUNTS 
When 10 or more ident ieftl part::; (not. 

i llslHlIllcnb) are ordered al t he same 
time for single shipment to a single de.'>li
nalion in the Cnilcd States and its pos:;es
sion.,>, the follo\\'i nl-\: quau\ ily di.sl:ounts are 
al10\\'ol\ cxet,!)j <1.'$ IIO\N\ otherwise : 

10- 10 . b per ('(:n\ 
20- 9U . . ... , ... 10 pCI' ('('nt 

100 or more ....... \.) per ('<:111. 

Question,,) regarding the appli(:aoiiiLy of 
quant it.y discoIHlts to any iLolll in thi li 
cata log \rill be answer(,d promptly by Ollr 

Saks Engineering 01' ComlHe l'cial Depart 
ments. 

SPECIFICATION CHANGES 
\\" c rcscn'c the right to d is('ontinue in 

strument.s without 110ti(;0, :lIld 10 change 
specifica lions a t any time without incurring 
any ohligation to incorponltc new featurcs 
in inslnlmcnt" prcviously .sold. 

WARRANTY 
\Ve warrant each !leI\" in.-;trumcnt manu· 

fndured and/ or sold by us t.o be free from 
dcfccls in material and workmanship, our 
ohligat ion under !"his wan-ant.y being 
limited to rcpairing or replacing any instru· 
mellt or pari thereof, except. I.tlbes :md 
b:lilerie1:>, which Shll ll , within one year 
after 1:> hipment to the ori.e;in al purchaser, 
pro\·e after OUt· examination to be ihus 
defecti\·e. 

REPAIR PARTS 
When ordering repair parts, be sure 1.0 

describe completely the parts required, abo 
rcfclTing to the symbol numbers and (k· 
sc ripti on from the parts list, und gi\·c thc 
type number and serial number from thc 
panel of t he in!:;fTulllent. 

SHIPMENTS TO GENERAL RADiO 
\\"hen ret.ul"lling illstnlments for repair, 

recalibrat.ion, or for any other reason , 
please ask our Sen·ice Department fo r 
Bel-um :--'iaterial Ta.e; and shipping ill· 
s truetions. Please state type number ami 
sCt"inl nmnber of inst l"llment and dat.c of 
purchase. 

DOMESTIC SALES AGENCIES 
Bccause of the Compflny 's direct sales 

policy no general salcs flgcllcics arc ap· 
pointed. Complete stocks are carried only 
at the fact.orv warehouse. l'anial stoeks 
nrc maiulai,;cd al. Los Angeles and 
XewYork hrnnch offices. 

OTHER GENERAL RADIO PUBLICATIONS 
In addition to Ihio; cntnlog \\·e puhli~h 

a· number of bulletin;; of interest to tceh
nicaland profe~>:'ional \\"ork('1"s in specialized 
fields, IIml a monthly magazine, the COl end 
Nadia EX1)erimcllicr, for free dii:itribution 
alllong interestcd peri:ions. The Ex peri
menter contains technical find semi·tech· 
nieu l engineering articles which are eOIl\t"ib· 
ut ed, for Lhe most. pnl"t, by our engineering 
Sbln'. To be placed on the m:l iling list, 
mcrcly fill in , clip, find mail the coupon 
below; Ot· supply ALL of the informat ion 
requested . 

·1'0: Gencnll nndio EX PEl ~ [:'1 1-:::\"1"1-:1 {, 27;) :\ I;\~!"'adl\lset t s A\"('. , Camhridge 30, .:\ lass. 

Ellter my fn.'{) slthscription to the G·J{ EXPEn n l i":::\TEH. 

::\ame (print) ....................... . . . .. , . . ... . 

Company :\ame ... .............. . .. ....... ..... . ..... . 

Compnny .. \ddress ...... . .. . ......... . . . 
Stl"oct SlHtc 

Ty pe of Business . ........ . .. . . ............. ... Your Tilie . ....... .... ...... . . . . 

IMPORTANT! 
PLEASE FI LL IX COJ1PLE1'EL Y. 
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VI SIT OUR LABORATORIES AND FACTOR Y 

We cordially im" ilC yOIl to yisit, Ollt" cngi
ncCt'ing 1:tbonuorics [l. nd main fado]",\' the 
next iirnc that. you l\I"e in iha \'icini ty of 
C:tmbridgc. 

Om main plant. is \ocatl'd in Cambrid!!;c 
(aeross the Cha rks Hin'l" from Boston) at 
27,) ::\[assar hns('its AW'll\lc. T his is half way 
b(, jm'cl1 tho ~I:H;;;achu;:;c tt ;; {!H;t i lute of 

'l'ceh llo\ogy and Ccntl'lll Square, Cambridge. 

CAMBRIOGE 

The aec'o!ll ]J:lll.\' ing map giw's detaiL" for 
reaching the plant by public l ran",portati oll 
or automob ile. 

H OUHS FOil VI S ITQHS : 10:00 .. \.~ 1. to -1:00 
P . M. ever." d:ty except Saturdays, Sunday.>;, 
a nd holidays. 

S"hay ,,_ ".,.

S.w,.,C_"i~. f~ SWM $,.""., """" • 

. ~ 
"~ c;:::::. 

---....... '?-~ .. 

BOSTON 

PATENTS 

Many of Ollr products :HC m:l1luradurcd and sold 
under United States Letters Paten t owncd bv the 
Geller:l1 Had io C;ollll,-'any or u nder license grants frol1\ 
Olher (.'(ll npallic~ _ 1 0 ~i ll\ ]Jliry Ihe !iF-tillg of thc~e 
Jl:lIt'nt~ they :"lre !!:il' rl1 here in a 8il1!!:le li~1 a nd referred 
to al cach instrulIlf!llt only by appropriate reference 
IIllmbcr. 

I. "Ccrl:lill 1':IC1HIIll-iube :llIlpli ncr dcvicc~, elec
Ir i,' ,,",'ve fi \l C'r~, V:l\:UUIll-lul,e ()""i\1:110r~, :Hld ~()und
leeel meler.~ ar('- licen.<-er\ hv \Ye."tprn Ekctl'ic Com
pall.'·, Inc., undcr all Cn itL,,1 ::;tatc~ Leltcrs Patent 
OWII (.,,\ 01" conl rolled b.\- .-\JllCl"i<':tn T elephonc a nd T ele4 
grapll COIllP:1IIY, or \Y{, ~\(-,rll Eleelric Comp:lny, Inc., 
alld :lIly or :I ll other L:nitrd :-;I:ltr8 p:ltent~ wit h r~ 
'lICe! 10 which \\' c~lcrn Ucdrir COlI\p:\ll~· , Inc., has 
t 'C righ t to gnu,t a \ i cen~c, ~olel.r for u ti lization ill 
re.-p:l re}" in l'{'~ligali'JIl, II\Ca:;UI"Clnent, Ic~l i ng, i,l-
81l"(Wlion, a nd dC'w'lopment work ill pure 'lTld aplJ\icd 
science, mclltdin~ ('-lll!:inrering and inr!uSlri:l1 tirds." 

2. "Thi~ apparalus u ses irwent ions of Cnih.,,1 
Slatcs PalclIl~ li ccn~cd by H:u iio Corpor:ltioll of 
Anwric~L. P"tcn t numbers ~upp1ied UpOIl rcquc~ l. 
!.;"('1);;,.,d olll,I' for u~e in IIIC:l.<urill!!: or \c~till~ dc(. ... 
I ron ic de\'i<,cs, elect "OIl l ube circ uil~, p:lrI ~ of ~!wh 

de\'iees nnd circuits, and clelllents for usc in sue\, 
devices and circuits." 

3. Pa len~ 2 , 12,j,8!G . 
4. P:l leIl1 2,548,457. 
fl. Lkellscd under all P:IICII I,: :lIld p:ltelll , a ppli<,a

tion ~ of Dr. G. W. Picn'c pcriai"ill~ to piczo-elt'<'tric 
Cf\·~I:lb :HId their a~soci:tt<,d ,·i n ·uils. 

'13. Licensed und er de~igns, palcllt~ :lnd ]I:t"'n! 
npplirations of EdgCI·ton, Gcrlllcshau~ell :II,d Grier 

7. i';l1ent 2 ,2\J.I ,\)-I I. 
8. P atent Applied For. 
9. Patcnt 2,1 73,127. 

10. 1':11"'1112,3137,1381. 
1 1. ['atcnt 2,O(l0,!J3·L 
12. Palcnt 2 ,3713,39--1. 
13 . p"lcnt s D 142 ,777 and D 1-13,807. 
14. l" llent 2,1 73,42G. 
15. Patent 2,29S,1 77. 
16. i'atent 2,362,503. 
17. Palent 2 , :~5--1, 7 1S. 
IS. I'al en t. 2,374,248. 
I!J. Palent 2, J()O,5S8. 
20. P:llrllt 2,10 1,336. 
21. Patent D 161,030 . 
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INDUSTRIAL INSTRUMENTS AND CONTROLS 
(;E-"'I':Il .\1. B \DIO indu;;trial im;tnltllents nrc 
eJc(·trj(-:d :) nd (,jpctroni t dcdec.-; d('.-;igncd to 
Illl'('\ Ih(> 1('.~liJlg requir(,!llellt.-; of plan\.-; Hlld 
laIHH"alori(',; in II wic[(' \-:lriel\" of indu,.;trics. 
TIle,\' (·oll sis1.. of ( I) :;ll'Oho:<c·iI1)(·,,,, (2) Sound 
and \" ibrll iion '\i clI:,uring InstrunH'nts, (3 ) :l 

" olari::;copC', lInd (-I) \':-\I~JAC® Autot ra ns
fortners, .\]o\Or Speed Controls, and VOltllgC 
1 ~(,;!lllalor . .;. 

STROBOSCOPES 
The ST HOBO::;COPI': permits rotating or 

t'('('ipl'o<:llting ohj{'c·t s \0 he \' iewed intermit
\('nll.\' ;md pt"Odllc'("'> the opt i(';ll elre!'1 of "low
ing elm\"ll 01' ,.:t opping motion. For in.-;t:ulCC, an 
clcttric fall 1'('\"olvill)!; at 1800 rpm will app:I!"
('!Illy be ;;taml i n,!.!; . ..,t ill if \"ic \\"('d under a li/!ILL 
thaI fla slH''': uniform ly 1800 tinw:-; pel' minute. 
At li~m fl a:-;he" P('l" miI1Ul('. the f:111 will appear 
to re\'ol\'c at I t"])lll. ane l Hi 180 1 fla"hp.-;. it \rill 
rotate hackward aL I rpm. Beca u,.;e the eye 
r(' tai lls ima).!:('s for an appreciahlC' frac t ion of a 
~e(" olld. no fl i("ker i . ..; :-;('('11 except ai \'cry low 
sl)('('(b. TIl(' apparC'llt ,.;Iow mot ion is :1n exael 
replica of thc ori!!:inal hil!hcr·,.;pe('d motion , so 
thaI.. t he Illotion of II hi)..!;h·;<pced mlu·hin c c:tn 
be :\llalyzcd with the ."Iroho:·;("opc unde r 
nonnal oper:lting cOllll ition .~. 

The st ational'.\' irna).!:e that i:-; ::;een when the 
flll ."h and rolat ional speed:-; arc equal makes 
pos.~ihle \'cry pr('(·i,.;e specd :-;cning::;. alltl when 
ihe fla::;h ra te eonlrol i::; ('alibrated in rpm , a::; 
ill t he :::iTBOBOT.\C@. Ihc ,.;troho,.;copc (':lll 
be \l . ..:C'd :1:; a ta(·homctt'r. Since there is no 
mc(·hall ieal contact. no powcr i:-; ah:sorbed 
from t he m:u'hillc hv tIl(' Sll'o1>ol:«". 

The STHO BOl.l'X @ is ;1Il amiliary light. 
:SOIlI"( 'C Ihat ("all he flashed from Ihe Strohota(', 
for appli('ations \\"hl'rc mon' lig:hi is n('('(led. 
'I'll(' STH()BOI.l':'fE is a high.i n lC' Il"i ty light 
SOUI·\·C. 11;1",11(,11 from n 81 rohotac or from a con· 
tal"1 ur. for 10Il'·fla"li ing·rate applic'ltions. :S\lch 
a!"; looms and printing prc"!";{'!";. Thc CO.\"· 
TACTOI~ i::; a t!p\'ic.;e f~)r attachment to a 
enlllbhaft or otlter mat"i lill(, ::;hnfj 10 flash a 
";ll"Obo,.;eope ()Il(' or morC' t im('::; for (';wl! I·e\'olu· 
t ion of t h(' "ha 1"1. I t ("all hI' 1I.~ed wit h ei I her the 
Slro!>ot.H' or the Strohohlllle. The ".\IICBO· 
FI,.'SII~ i:-; all ultnl-hil!:h·sl)(,l'd lighi :So\lrcc 
for ::;in J.!:le-ftash photo)1;r;lphy of I·ftpidl.\· ll1o\'ing 
ohjPd . ..; ;';I]('h a::; hullel:'; and projeclik",. 

T he :l])pli("at iOIl."; of C('ueral Ibdio St robo-
.~cope."$ arc more comp)Ptc1 .\' di~c\l~.~ed in t he 
bookle\.. " Eye::; for Indu::; try," a copy of which 
will gladly be sent on request. 

SOUND AND VIBRATION 
Instrullwnt::; in th i::; j!1'OUp pl'o\'ide l11e:1I1.-; 

fot" nwasuring objccti\'cly th e noise generated 

in machines, appliances, and similar equip
ment. a ::; wcll a ::; gcneraliloise Ic\'c1s in offices, 
building!";, st reet s. et c. The SOU~D·LI·;VEL 
:\1 ETl.;H and the SOC.\" D Slilt , . EY".\ I ETE R 
meas ure lhc level of the noi:-;e in term::; of ilC

cepled stancbrd::;; the ::;OUXIJ A:\"AI,YZJ.:H. 
measurcs cach pilch component in lhc noise, 
the VIBB,\TIO;'; l\ 1I':TEH and vmnA
'1'10;'; A::\.\I.yzr·:I{ me:t:S\lt"e ::;olid·ho1"11c vi· 
brat ions in the ;.:ame way that t he :sound
mea>;ul"Illg instnltnents mell!";UI'e air·bOI"llC 
\·ihralioll::;. The OCTA VI·:·B:\:\]) A~:\· 
LYZEH permit ::; the sound ene!"!!.\' in 1o\lC· 
ce.~"i\·e oct a \'e::; in lhe s ped ru)}) to I)e mea:su 1"{.'d 

indiddually. :\ random noise J..!;e ncrator. u::;cful 
ill many typ<,::; of acoustic work, is 11\::;0 avail 
able, sec. pllge 171. Thi~ equipment and it:,; 
uses arc morc ("ompleteiy d escrilwd in the 
"Handbook of :\oise :\lea:su rcnH'ni. " Copies 
arc anlilablc III. S t .00 each, posi paid in U.S.A. 
and Ca n,ld,1. 

POLARISCOPE 

The POL.\H1:-;('O P I·; represents a lWW 
approach to I he problem of slrcss anal)'si>; in 
photoda."tie modeI.-;. \\'ith Ihc STH.OnO
LL"".\fE l iJ.!:ht. ::;Oll rc<'. pholoj!raphic <'xpOS1II"C 
limc is \'( '~ It\(" ed to It ft'w millionth:s of a ::;econd. 
which !41·('all.\' rC'du<:e.-.; th(' ::;i ze ,111<1 wei~ht. of 
Ihe n!-is~'mhl.\", ~i\'e::; a large. 8·inch fie ld Hnd 
al"o pNmit s the phologmphy of dynamic 
pll \ t ('1"11", 

MOTOR SPEED CONTROLS 
(:encral Hadio VAH1.\C~ SP EED CO:.r

THOI.S pro\'ide smooth and cOlltiIllIOU.-.; con
trol of spced ill d·c mot.ors. ol)(,l"at.ing from 
Ihe a · c line. The\' comhinc a \'ari ac li nd a 
rt 'elilicr to pt"o\'illc an armature \'oltav;c that. 
("an he a dju . ..;ted o\'er a \\·ide range without 
de\erior:ltion of nonnal ::; Ill ln t -rnotor regula· 
tion. Haling::; arc }1 5 hI', Yv hp, Va hp, and 
% hp, 1 hp, alld 11 ~ hI'. 

VARIAC ® 
Th e \"AHI.\C au totra n.~fornl('r gn'CS 

smooth, continuous ma nua l control of it·C 
vol lage from 7.(.'1'0 t.O li% abo\'C inpu t line 
\'oltagc. ~hailable in ::;ingle unii::; ilnd com
binations in ratings from liO nt to 25 k\'a, 
these unit::; !Ire used in all type::; of indu::;ny 
fO I" controlling \'oltage, Iwat , light , motor 
speed, and ot her \'o!i:1ge-scnsit i\'e quantitie ... . 
Geneml Hadio'.s 11('\\' f) lI ra!m k pro('css lIssures 
long life ,md reliahle performance undN 
::;e\"(,rc operating COJl(litiolls. 
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STROBOSCOPES 

TYPE 631-BL STROBOTAC ® 
(S TROBOSCOPIC TACHOMETER ) 

d il·('(·II.\' in rc\'ollltions pCI' minute. The light 
SOUl'(,(' i~ a l1('on strollo/ron lamp mounted in a 
paraholil' ]'C'lk('!or. The f1'('Q\l(,II(,," of i~ sclf
contained clP(·tronic pUb-I' generator (1('ler
min('::; the fia"hing sJX'l'd, which I'all be 
m lju,.;lcd by rneml,.; of :l din'('I-rC'ading dial. 

Xormnl range i . ..; from (;00 rpm to H,-IOU 
rpm .. \11 additional range of 1 10th dW"e:llo 
vahw'), i.e., (;0 rpm to 1-1-10 rpm, ca n he 
!;('ie('\C'd by thro\\-ing a switc h at the rcar of 
llH' in.~t !'Innen1. 

Sp('('ds heiow noo or :\\)on' I L 100 rpm, 
up to ahout 100.000 rpm. e:lll 1)(, Ilw:I>il1red by 
llsin),!: flashing; 1':11('::; thaI a]'(: :-imp\(' ll11tliiples 
ot' suhmultipks of the sp('('d to he nWaslI\'('d . 
flelo\\' GOO rpm, the STBOHOT.\ C Clln he 
lIsed for Ob:seITatioll:< and control purposes, 
bui , as the spced t/L'L'rr:L:<C',", flil,kN bC'colllcs 
prolLouncc(\, owing to the low :\\'Pnll!;(' le\'el 
of illuminaTion and to Thc in;lhilil" of the 
human eye to ret:\in :<LW{,(';;"j\,C irn:igp,.; 10n,2; 
c!lOIlgb to p;i\'c the illu:<inn of ('onlinllo\l.';; 
!I1otion, For these 101\" "'])1'1'(\:<, IhC' STBO BO-

USES : The STHOBOTAC i.':l Il.'wr\ for mcasur- TAC (':\tl be u:';Cd t o rla:<h t\)(' '['HI·; l:):12-B 
ing; the speed of l'ot<'l.lin)!:. I'eeiproeal ing, or S\I'oholu!I1e (page ,I), l\"iJil'h pl'oduces a 
vi h rllting llleeha nislllS :l nd for Oh"(~I'\'illV; their high-ilHcll.~ity Hash , 
opcJ'aliou in slo\\" motion, Tn the design ami T he light flash from the Stl'obotron is ex-
testing of madti zU's and higlHll>ced Illech:~- tremel,\' :<hort1Hld can t'tT(,('li\ 'cl,\' ":<I Op" mo-
nisms, the Slroholac is ill\·lduable. The tiolt at. subject speeds lip 10 sc\'cml linH'S the 
ol>crat ion of mOlol's, fans, !llllleys, gC:lrs, senlc yalllcs. 
C:1l11S, and othel' maehine clements can be FEATURES: ~ Bequil"Cs no ('onl:t(·t, with 1lU'('h-
examined in slow motion, Speed measure- unistn being mea:;ured, aud iH'IH'(' ahsorhs 110 
ments for o\'erload and ul1(krioad tests can power, Thereforc. it C:Ul he lI>i('d to measure 
be made, It is ideally suited for rapidly tite' '''W'cd.>; of \'cr,\' ]OI\"-PO\\'c)' dt'I'ices, 
adjusting the specds of:\ numhcr of machines ~ :::iho!'!, flash }.!;i\'('s ~hnl'p irna),!;c:<, 
intended t.o operate at, thc SUlnc speed, as, for ~ ll igh accurac,\' ~ ± J("1o when tilHndnrdi zed 
instancp, text ile spindlcs, 1n ]ll'Odu('tion by comparison with the POI\'('I'-lill{' frequency , 
!('sting, it ]wo\'ides a mC:lns of t>apidly align- ~ Call be used in places ina cces,~iblc to COil-
ing Itl('('ltanisms that:. opcnHc unde r close vcntionall:wholll{'tcrs, 
tolcl'anccs, II is :\pprO\"N\ for use in checking ~ l':a,.,\" to sel ~ ea:;\· i() I'(,:ld, 
the calibr:"ttion of aircraft, laehometers , ~ \\' \)crc mOl'e light ;,., rcqu ired. nll'\ilial',\' light 
DESCRIPTION: Thc STH0130TAC is a. small, SOUl'l'CS arc .lI'ailahlc :«'(' :;TI~OBOU;X 
portable stroboscope c:llibr:ttcd to rcad speed (P:'tgc 3) :lIld :;T H0 130LU;\ LE (1):lge1). 

SPEC IFICA TIONS 
Range : GOO 101-1,400 rpm on di"l; \'aU he II_NI to !twa_ure 
b\K'<.>US up 10 100,000 rpm. Additionr,1 low ra"Il:C, 60 to 
tHO r)1"" 
Acc uracy: ±l% of di,,1 rcadinJ.( nbo\'e !IO() q)lll on 
l>OTt"Il! (,;00 10 14.'100 rpm) runge, 
Flash Du rat ion : ;', 10 10 millionLlia of " ~cco"d , 
Power S u pply: to.} to 12;', \"olt~, 00 ~y(clc~, I'ri,--~ quoted 
0" r('(III<'_1 for othcr \"oh:u:es find frcquentic<s. 
Pow er In put: 3;', wMt$. maximum" 

Vacuum Tu bes ; One Tn',: (;..11.1'1 ;o;lroh"lro", OlJC 
t>X5-GT/ G lind one (lX, -CT!G "re n ... "tired . A ('o,,,plctc 
IICt of tuheK i ~ furlli~lwd wi th lhe instnunent, 
Accessories Su p pl ied: Se,"(·,,"fOOI 1'011',·, I'on!. plll~ to 

fit corHactor jack, and "pllre (".,,;. 
Mou nting : :-'10:1 ,,1 c"binet with "arr,I'mg I>:",d l<, _ 
O i mension s: i % " 9 ,~ 10 i"chc~, o,'cr·:dl; Icn~ diametf'r, 
[, i,,('he'" 
Net W eight: !)~~ pound!', 

Pr-ic~ 

631-BL 
631-Pl I Strobotac® (60 to 14,400 rpm ) " 

Replacement Strobotron ","", 
BIH.; I :\" 

SE:\"""A 

$150.00 
7.50 
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STROBOSCOPES 

TYPE 648-A STROBOLUX ® 
( AUXILIARY LIGHT SOURCE FOR USE WITH STROBOTAC ) 

USE S: The St who!llx is nil fluxililll',\' \\"hitc
light. source fur u>'c \\"ith the S\l'ohoiac in 
appli('alion:'i when' Ihe ar('as I() 1)(' illl1minated 
:11"0 laq.!('1" \ h:lI\ t 11(' .";lrohOlll(' Cfln ('OW'I". or 

\\"\1('1'0 j.!;t"('alf'1' li!!ht inl(,ll,:il.V is required. 
Althol!,!.d! it:o; fla"h is not as ,,!lor! W'i thaL or 
the \li("l'ofla . ..:h (pa~c Ii) . it call hl' u,,<,d ,li:i a 
light. i;Olln-c for single-flash photography. 

DESCRIPTION: TYI'~: 018-:\ Slrobol11x con:-:isls 
of:l pO\\"('1" ,.;upply :lnt! lamp. cllpahlc of pro
dllcin~ brillian t li)!;hl fla"hcs al, ,;pceds IIp to 
(jOUO 1li'1' millU\(', The; riggcl'ing soun'c is a 
THE n:31-BL StrohOl:l1' which can he COIl
lrolkd h,\' (I) the sclf·('ontaincd ])ul,.:c gcn('l'
:1101" in the Slrobulae, (2) the ~,-c line, (3 ) an 
f'xtpnlal conl:1e101' (THt: l.-):~,j ), or (-I) un 
f'xlf'rnal o.~(·il1al()r. prf'ff'l'Hhl." one ",bid, 
can slIppl.\' .~qllarc Wll\'C plllsc.~ . 

The lamp. fill('d with n ral'C ~:1S, furnishes 
a whilt, li;,:;ht ahollt on(' hundl'ed tin"lCS ;'\s 
powf'l'ful:1:-> that of the ::)ll'obotac. 

:\0 :1pprcciable duplication of f:1cililies is 
FEATURES: Thc combillation of the T\'I'I'; ill\'oked, so that. t he pUl'chalSc of the TYJ>~; 
G:31-BI. Sll'Ohotac and TYPI': G-1S-.\ Sll'oholux 0-18-.\ Stl'obolux is:\I1 c<:onorniC:ll solution to 
has :\11 llle a(l\'alll:tJ..!:cs of the Strohotac problems requiring J.(\'(!al el' ilIutninat.ion than 
ibeif plll$ th e feature of high illumination. is provided by the :::)t.J'obotac. 

SPECIFICATIONS 
Range: Up to 100 !b~he~ per ooeond (GOO() per millute). 
:->;11)1:1(' /l:l~ h('.~ f"r plootol':ra1>1>.,· can "I~o be oiltaill('''(1. 
Duration of Flash: Bl· tween 15 :tnd 50 ,ni rro,.c, ·onds. 
dep-clldillJ.: lllwn nashillg ~Jlel"(l "lid Ul,on lhe SCI till/.: of 
lho ~I'!-:I ';]):; r"" I':(' ~ wilt!h . 'Clot! ~hortcr 11:'>lh i .. oblnilll>U 
al Ihi' hil:lo(']" ,pr,~k 
Gu ide Num ber: The /.:uidc lHlII,bcr (disl"nce in k'Ct 
:< :o p·er tur<,) for ~in/o:l e Ib._h ;>1 :d.>Out 20 with f,\~t filu\. 
Accuracy: T I,e arcun,cy i~ Ih:.t of the ~ource cOnl rollil1/o: 
the n:l~hing "1iCt'd. (See ~pCdr;cal ioll~ for T n'E G;lI-I3! .• 
~ \r()I~>I'''·. p:OJ.:e ~. ) 

Power Supply: \OJ to 125 (or 210 to 250) ,·011S. 50 to 
I~) ' ·.I"<·I,·~ . 

Po wer Input: 1:?5 walt~. "'a~i,nu'n. 
Vacuum Tu bes: One 5Z3 l{velif1l" ",,(I 011(' T v,'o: j;~ ~ .1'1 

T.'Ipr 

648-A 
648-Pl I 

Strobo lu x® . ......... . 
Replocement Lamp . . 

I'xn:,,'j' "OTI CE. Sl'~ " " t ~ r .. !>:l~e ,·i . 

1.:""1). hoth of whieh arc Imnishcd with the instrument. 
Mounting: ~hcct "'01:\] Ca~" with bbek wriukle finish. 
L"",p ;",,1 ils !.I_in('\. retl""I()r :Ire ,,,(Jullt,~ 1 in one "idc of 
ea~e . the powl'r suppl.,- in tht! other. Th(' re"""'ahle lawp 
II';';", ,, l,ly i ~ provided witl, ,I U :< :.w taPl)cd I,ole for tripod 
IIIOU'llinl:. 
Accessories Reqoired; A Strobolne is necc$S:,ry to 
oper,,«: the :jlroholu.~. 

Accessories Su pplied: Seven-foot l'OWCr curd. cl.bl(l for 
\'o"''''cl ivn 10 :;U'vbOl:oC, "nen,ion c"ble for I"",p. ~ I)nr" 
h,.e •. 
Dimensions: 1:1 % x 11 % x 13M inchell. o,'er-all; len ~ 
di,,,nNer. ~h ;n('\,('S. 

Net We ight: 31% l)Ounds. 

. . . . . . . . . . I 

.......... 

COIlt lI'rml 

seA I. Y 

SUHI. Y 

$225.00 
17.50 

(I.t'!I) . \ <.iju·{illJ.: ('k"ClI'i,' ~h''''e'' ~uner~ wilh the ::;lroIM ,I:u:: - photo courtesy HemillJ.:ton Hnnd. (ni'.)/<!) T\'I'~; O:H-B L 
:5troootne with "I'1'! 'f; GISoA Strobolux . 

r-----------~~~ 
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STROBOSCOPES 

TYPE 1532-8 STROBOLUME 
( HIGH-INTENSITY LIGHT SOURCE 

USES: T he Strobolume p roduccs a orilliilllt, 
white, light flas h that is wcll su itcd fo r study
ing motions of machines operating aL rcla
t i\'cly low speed,;;, T wo impol'iantappl ications 
arc the analp;is a nd adjustment of shuttle 
motion in texti le looms find of colol" register 
in print ing, 

The Slt"oboitlll1e is dc"i~ncd to be Ha ~ bed 
from ail (>x\prnal ('OIlI:l('\Ol' stich af; t he 
T ni': 1.~;1t)- B (page 5), and hence is particu
larly usefu l wherc the !llotion to be cxam incd 
is rela ted to angular position of 11 shaft, such 
as 1\ cran b;bafl, eanushaft, 01' coull t er"haft., 
on one cnd of which a conlaetor is held 01' 

clampcd , 1t. (;an :11100 he flilshed f rom a ~ tro
botac , It is; adaptahle as a light sourcC for 
s ingle- a mi llluliipJe-nash photograph,\' 111 

rcscareh p rojcl'1 », ll-lil' re t he mol ion of I he 
i;\l bject is often too fast t.o be st.opped hy 
COIl\·cn t iona l "speed light 10." 

DESCRIPTION: The elPIlH'lIts of the S\robo
hune are a high-\'olt:lJ,!;e tran"fOI'tHCI' find 
rect ifier; a capacitor, which I:; eharl!;ed to 
about 20UO \"olts fl'UIll the rcetificr: aIHI II 

lamp th roug;h whidl the cnpncitor I,; <li;.;
('hargpd to produce the fla.~ll. The di"('h;lrgc 
i~ initialed by fI. ,,;pe('i~)l s\robo\ron tripped 
by an cXlcmai impllbc. Either of two nducs 
of enpaeibllH'c call i,e \lsed. as seJc.eted by a 
switch . 'I' ll(' l:ngl'l" i" fol' fl:lshin):!; rate.-; up to 
[200 per minu te wilh ill\el1>;C lig;ht for :-;hort 
pCl"iods, \ he :;[llallcr fOl' ri\te,,; up \0 3000 wit It 
about 1 20th as IlHleh light. Tlw '::)ll'Ohoilltll(' 

operates fl'Ol1l a 115-\'oll a-(; Jille .. )0 to tin 
c.y(' \c'" The em ire H:;>'cmhh' I:; IllOllnicd in H 
small metal (;:1";<; \\"ith handle, 

FEATURES:. Brilliant, high-intensit.y, wh it.e 
Hash , 

• Sho l'\ fla,,;h - about ·10 microsecond" al 
high-inlen,.;ity po,.;itiun; 20 micl"Osecond:; at 
l o\\"-illlen,~i! .,' pu."i! iun . 

• Flashing rates up to 3000 pCl' minnte, 
+ O,'erluau breaker open . .,; Oll high-illl ('ll.-;ity 
rangc, Wh('ll nl!l:-;illlllnl t-iafC opcrating timc is 
reachcd for any speed . 

• Compact, li J.!; ht, pOl'lable assembly. 
• Lamp and its hou,.;ing are rClllo\·able fro!ll 
powcr :;uppl.\' and are pro\'ided \\"ith a 10-fool 
cxtens ion cable. 
.,.. L:l.mp housing is provided with t r ipod 
sockct. 
.,.. ScaJcd-be:l.ffi lamp is casily removcd for 
replacement, 

SPECIFICATIONS 

Flash ing Spe ed Range : High illtnn~il_\' rOillin"o,,~ . 

1i0 tla~loe8 !,(:r ,,,inute. "'a~i,nu"': i"'eronitteTl'. or for 
~hort period~. "P 10 1200 per minute. l.ow int('n~ity 
co",iTluous up to appro.~i'n"tc1.,' :JO(K) lJer minute. 
Duration of F la s h: .\ppwxi",,,teh· ·W ,,,i('ro,.c(>('o,,d< with 
i"'e,,.<il.\" 'wit~h at II Ie: I [: appro.,i'''alcl,· :W ,,,icro
""<'OI1(]H witlo sw;teh ;II LO\\·_ 

Guide Number: The g"idc 'Il""l-'Cr (distallce ill feet .~ 
aperlure) for 1[1(:11 i"I ... ,,~it.,· is "houl. \ 00 with r,,~t rol"" 
Flashing Contro l: T ,-p" l:i:\.""B (·0"'''~10r OJ" "]",.p,; 
(;:\I_ BL StJ"OhOI"" with ']"YI'1: 153:!· P:! Tnlll"(or,,,er (,,,Lle . 
Tubes : 

I Hectifier - T n,; SIC 
I Slroholron - TY PE 0.·\5 
I Fla;;h l,,,,,,p - '['I·".: 15:t!- P\ «(i E T.'·JJC 1''1"_220) 

Accessories Supplied: Power coni wit.h g,·oulld tcr' 

Strobolume . 

'"i""I. fl",11 cO" l rol ('Ot"d with push bulton . a nd !I plufl: 
to \\"l\i,'10 " rou",,·Wr ('"n hI! ro,me("l(ld. 
Ot h e r Accesso r ies Requ ired : None. if lamp i~ ,0 h(l 
flas hed tna11tmll.\· hy plt.,h hutl<>n . For ~Iroho:>eopic work , 
a TYPE ].5:\&,B Cu"t;"·tf)r. or ;1 T,· rE (j:31,HL Slrobolac 
with 'l"yt'f: ],:;:\2-1'2 Tralhfo,.,,,cr (':'hle i~ nCl'(I('d. 
Mou nti ng ; ~I(>(:'[ (."'1' with '-011,1(1(,<1 top: la",p i~ rll-
1I,0":lhl('; ~I<>r:u:<, 8J):we for lam]) c"hl(' i" pro,·id,·d in 
('WiC. T:l])ped hole (), X 20) for tripoci mounting is 
pfo\'id~d in hu"p hOll,iug. 
P ow e r Su ppl y : 10,; to I:!.; volt ... ;}O to GO <:."" le" . 
Powe r I n p u t : At 111(; I I iIllN"il.", to:, \\":\lh at 1\0 tla~hc~ 
prr minute: 500 \\"~t1S at \ :!()() Ib~he~ per minute, At 
LO\I" ;IIlen_;I.'-, 1:!0 "-nt{' "t :lt MK) fln,hc, pcr ",illmc. 
Di mensions: I:, X 7' t x 11 ,~ inches. over-all; la"'p unit, 
G i,wh('$ diamN(,f x S:l~ im'hes. 
Net We ight : IS), poundJ. 1.'''''1' unit 01,1.",2 poumb. 

("odc Word Price 

1532-8 
1532-P1 
1532-P2 

Replacement lamp . ... , 
Transformer-Cable (length: 7 feet l " 

TITLE 

'I'OWEL 

'fUl. I P 

$265.00 
30.00 
12,00 

l'_-\TEl"T NOTICE. Set: Note 6, page ,oj. 
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STROBOSCOPE S 

TYPE 1535-8 CONTACTOR 

USES : The TnF. \.)~.~)-B CHlllador is :1 
('on I 1'0 1 ;111 <1 ("oupling dl'\'le(' for "'.\' Iwh ronizi ng 
:\ I)I I'O\)O.-;(,opc :l nd a rotating; 1'ihaft , so thal. 
motion Clill he ohscl'\"cc:1 sl l'ohos('npil':d ly as :l 

rUnC'\ ion of shaft. angular p().-;il inn. Jj IS 
P:l1' t ieuial'iy w;cfu l in t he ('xaminalion of 
J'piat i\'l'ly low-speed m:whilH'I"Y wit h I he 
Tn'I'; 1.):~2-B ST l toIlOI.Dn;, in :mdl :l ppli l':l
lions as the t imi ng of loom shu1i1cs ::trIO the 
ad jul'i lll11'Jlt of register in print iIII-\". It e:m be 
\l.'wd (·qllally well \\"it h the :;T ltO lI lJT AC 01' with 
lIlt' (;OIllI'ln:l lion of STHOIlOTAC :l lld S TBOIlO

LUX, at :speeds belol\' 5000 rpm. 

DESCRIPTION: Th e hasi l: elements of the 
Contaetol' arc the cl('(;l l'i e:d cOnl acli), the 
ph:ls('-adjws! ing system, and the mcchllnieal 
couplinJ.,!; "',nitI'm . 

The ('k('1 deal contact. system compri1<C's IIIl 

~H'{'\II';lt('l," ]'ol:i i ing ('am :)])(1 it I(J\\'-iu(,],ti:\ 
hn'ak(']' arm. Onc contact. is mltde for each 
l'c\'uhnion of ti le dri,'C ~ha ft. 

The pha,.;e-adju1;ling 1;."1;lell) pcrmils t he 
insl :Hlt all('OUS allgu!at' I·"btt 10n,.;ili p hetween 
the con lacts and rotating ...,haft. to be con
tinuousl." ndju:-ited lhrollgh 3GO degrees. The 
rclat i\'e posi t iOIl of I he contacts is sho\\,l1 011 
a sta le graduated in fi\'(!-degree inl(']Tals, 
The scale is so arrall!4ed th:lt it. ma.,' be S('L 
to Zf'ro wil houl changing the cont:u'l setti ng. 
Thi:-i is pa!'\ieularly useful for making timing 
studil's. Two phase adjustllwnts are pro\'ided , 
one is located on the cont:H:t or body li nd the 
ot l](,I' is aL the end of :I dd :lchable ten-foot.. 
l1(>xihlc !<haft. 

The methanical couplin!.!: sY1;lelll consil;ts 
of atl 18-inch fle.'\iblc shaft whose free end 
\ermin,des in a powerful , lIlultipole, ,\Inico 
tllagnl't. that, nssu n.:s POSil i,'c dri\'e fl"Om a 
:sleC'l 01' il'OI1 shaft without. need for drillillg 
and ta pping the shaft . 

The en tire w;s('m hly is mounled on a. 
1ilunly four-fool rod, secured in a lw:\\'Y, Cl1~t 
iron ha~t', 18 inches in di;lI11('t ('1", The COII
tador may be loc:11ed a t a ny point on this rod 
:tlll i is locked in posit ion by :t thumh.-;crew, 

FEATURES: + .\iagnctic clutch usc~ a IIO\\'C I'

ful, Illuit ipol<" .\ln i('o magnet. pro\'idcs posi
tin' duli'h a(' l ion 011 iron and sl('l'l wi thout. 
thc 1H'('cssil." of d rill ing llnd t:lJ>ping the ~h1lft. 

+ Clutch has spri ng-loaded cent('J"ing dm·ice. 
+ Can be (~a,.;ily attached a nd remon .. 'tl from 
m:whinc while in motion. 

+ Bemole control sha ft. is remo\'ahle, 
+ Hall be:"l.rinh'"1S arc used on rotating p;\l'ls. 
+ Flexible drin~ shaft call be hent, through 
9Uo angle for \\'ork in crowded IOC:llions, 
+ Au xi liary coupling dedccs :He furnished 
fot' II :)C in application:) where pCrtna llCll1, 
coupling to shaft. is preferable, or where shaft 
is non-magnet ie, 
+ Con tadot' (;an be removed from sln nd and 
mounted pl'rtll:lncntly on machine. 
+ DeJl;rec dial c:u\ be set to zero for cOIl\'oni
ence in rcadi ng, 

SPECIFICATIONS 
Speed Range : 0 1O.j()()(J rll"', 
Contacts per Revolution: One, 
Range of Phase Ad justment : :.IGCJ", 
Range of Heig ht Adjustment: G inch~ to" fcct.. 
Diameter of Base: ]S i""h~",. 
Accessor ies Supplied: .\uxili"ry oolll)liul!; dc,·i..c:l for 
CtIllU«-tiU1l to ~h"fL in ... hich hu]e ha.5 ]:>ee" dri]k·d. 
Other Accessories Required: Wlwn the ('Onl;trlor jo< 

u<C(1 with" :-;trohot"". " Tn'>: 1.');-15,1'1 Adaptor (;"hl" ill 
1ICfl(1<><.1 for ( ..... mlC<"tion lO the StruUut:o". 
Net We ight: ·17 1101(1)(1-, 

Cndr 11'0"/ 

1535-8 
1535- P1 

I Contactor . . I 
Adaptor Cable . " ',.:" .' : : : : : : : : : : : : : : 

("1I00K 

(; BOO 1\ (".\ III. E 

$135.00 
6 ,00 
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STROBOSCOPES 

TYPE lS30-A MICROFLASH ® 
USES: The )fiCl"ofia:"h if; :1 li~ht.. source for 
!<i ngl c~fI:l:"h, ullra-ltigIH,pC<'d p llolography . 
IL prQ\'idc:s a high-illtcn::;it,\' lighl f[a,,;h \\"ho,.:c 
dlll":ltiflll i ~ nppl'llxim:11C'1.,· 2 millionths of !I 
sel'ond, ('apahl!' of atTC':; t ill;.l: ('x t l'emdy rapid 
molioll and rcc'ording it wilh cOIl\'cn tional 
camera CCll1ipmcnt . 

PhOIOJ,!:1';lphs of objedii mO\'ing a t ('xl rcme].\' 
high spC'cds arc po,.::"ihle with til(' '\iiel'ofla"h. 
and it find:-; man,\' :l pplit':ltioll:< in t'lIgin('cl'ing 
a nd the phy,.:jc·al ,.:(>iC'IU'C";. parti('lIbrly in lmch 

fie lds :lli ball i :..;t ie.~, hydr:lltli(!,;, ki ucmalics, :lud 
indUst!'i:!ll'hcrni .. ;llT. 

A mOllg t 11(''':<':1 J'C' 'SI IldiC's of WC':l r or abr:li'ion, 
of turhulclltC in liquid,.:, of fradurc.i in solids, 
of mcchanital lIi"lol'l;un a t hi!!h rota tional 
specd.'<, :\Ild of the atomir.:ltion of liquid fuels, 
DESCRIPTION: '['he clcnU'llt ... of t I lc :\ I ict'Ofiash 
:U'C:\ pOWI'1" 1<llppl,'" :1 g;1,,· fillcd lamp, :lIld a 
trigg('I' ('in'lIit. .\ higlH'ollagc lI':lIll'fUl'IllCI' 
:l nd red iiil'r, opcra t inv; from I he :\-(' pOWPI' I inc, 
ch:w,!!;c :l tapa('itor :ltro,.;,..; th e lamp terminals. 
:\ n elPd I'ie:l I implilse, whit,lt lila .... Iw deri \'('d in 
an .... o ne of .'<('\·cI':1I wa .... s fro m the phellomcllon 
to be photographcd, ionizes the ~:\S in the 
lamp, :lml the en!'r).!; .... stored in tll(' capacitor is 
dissip:lif'd in a d i.'<ehal'ge 1I11'o\1:.:;h the lamp, 
pl'Odu t"ing a short brilliant H:ll'lI .. \ minim\1m 
of 10 second s i.'i requircd h!'t wecn fbshes fo l' 
the ca p:1ci tor to hrcorne full.\' ('harg<,d. 

Thc triJ!.g(' r c ircuit includes:111 amplificr, so 
tha t the fb"h c:t n he nipped with a conven· 
tiOnal cr.,·stal micmphone, if de"il'cd. Thc 
flash ca ll also be tri l!;)!;cl'ed by a make 01' brea k 
contact. .' 

FEATURES: The outstanding fC:ltmc of the 
\Iicrofbsh is its h i~h- inlCII"iity, \'Cl'y .~horL 
nasll. During the H:I"ih, ;111 obj('eL m()dn~ at. 
1000 f('cl lX't' -,,<'('out! \\'Ulild he d ispiac<,d unl\' 
;.i)Out t\\'o hundred lhs of aTl itH'h, Con . .,;c
qU(,lltly, :;h:ll'p I'ecord . .,; 1':111 be obt ai ned of 
bullet s and olltCl' pl'ojectiles in lIi~1tt" 

SPECIFICATIONS 
Durat ion 01 Flash: "\ llJ>ro~ill1"I('I.,' :! "Li,·ro<e,· .. md~. 
Gu ide Number : TI,e -o-e:,III'<ll!:lIi,le "lIn,I",. ( Di_ I:LTLCC 
ill f~'f'L x "1)('Tl u r(') for lite ;\ li ...... fl:l ,1t i~ ",hunt 20 with 
f,, ~t film . ",,<1 ";11t l ite o"bjN'L ""\'~'T"t f('(' t from the ]"u'I). 
T emperature and Hum idity Effects: T C'''l)('T:<Lure 
n",\ h",,,idi(y " ,,,-i:oI;"I1, (:I:! 10 I!lO' F, U I') (l,jf''o n.II.) 
],:" '" 110 "t'lJr.·,.;,,!.tc etT,,1,'t "POll t he op"r"liiJII of tho 
i"_lrll"ll'II\. 
Power Supply : II).; \0 I:.!,'j (or :HO to :!:;Q) \·"It. ... :)(} to 
I~l ,·.,-.-1,.., 
Power Input: 7U w:tll$. 
Tubes : 

I -.;L' I-G 1- FG-I' (G I~) 
1 - 2\':1-{; \- r..\(" (I>;,j2) 

I - Tn',: 15:10-1'1 (Gener,,1 \bolio) 
Accessor ies Supplied: :.oli,·rOt)h""c wilh cahle, tri])od, 
"II l!ll!(, •. 2 ,'!,:ore ""ilo tam" .• '1',',-,: 1.;:111·1'1, t.tnl: for 
"o""""lion \0 c,-,,,tactor'lril) jack. pow('r e"hlt,. ,,,,<I ._pn.e 
(" -<'<. 
Mounting: The vower ~u!'llly nnd tril1:l:('r ,-irenits :IT'(! 

"_ ...... ,,,I~~ ... t in oue 1111'1,,1 {':t.;(>. the "''''!) ill :U1<JtI ... r. The 
\"" ,',.-.,:s tOo:"k 1"I:"tlo". (n. Irall'porl"l;nn, eOUlpICllct,· 
1""II'<'Iil11: Ihe latnV ali<I 1'''l1l r,)I~. . 
Oimension s: 21 1, x I:l~l' II II%, incloc~, o\,('r-al1: lCl"" 
Iti" ""'I(>r. ~), ilH'Iors. 
Net WClight: ~:! 1,,-,\)IU\.i. 

1530-A 
1530·P 1 

Microflash~ . . . . . . . . , . . . • .. 1 

Replacement Flash la·~~·.·"" ~ ..... . . 
T .\ FF\· 

TO:\:IC 

$640.00 
22 .00 
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POLARISCOPE 

TYPE 1534-A POLARISCOPE 

USES: Th{' Cencral [{adio l'()lari~{'()Jlc i~ in
tended for- the ~t\l(k of sIaLic and t\vl1:lmic 
;;t l"(~""'e." in ll'an,.:parent. phOlo(,ta,:tic "modch 
of s\t'uc!urnl llH'mbcl's by mean'" of the frin~c 
p:I\\('rns tl l:l1 lil('.\' e-.: llillit Ilnder polHrizcu 
light when slJ'('''l'cd. Il is h(' ,;\ adapted to the 
,;Iud ," ,If \\\"o-dirn('ll.'<iol\'ll ;;11"(''';.';(':; ,mdt :l:-; arc 
set tip by ten .. "!!)!1. comprc,:"ioll. ,lilt! jWllding 
in memher;; of uniform thi('knc:-;:;, \"jewed nOr
mal to the ,,;l l'C,",-~('d axi.-;. lkcHU.,,;C lhc photo
gra p hi(' ('XpU"Ul'C time is cxtl'('n1('I~' ,,!lorl. it 
{':11l he ll,:ed fOr d\"llamic ,IS well as sIalic 
oh."('lTations. [\ is '''lIilahlc for Ih{' '''!lId\' of 
hoth j,.:oelinic alHI i,"ochromatic pallt·rn.'i." 

Th(' I~olnri"e()p(' ha,,; m:w,\' appli(,:tl ion . ..; in 
pll~':<i (" ~ nn~j tn{'('ll;tniefll en!-);ill('('rin:.z;, il lU!mg
th('m til(' :<l1ul.\' 01' the ('1]"('('1,,; of filleh and 
oth('1" :<tr(' . ..;:<-rclic\· ing cOntOlll".";. 

DESCRIPTION: The dew ()f h!-;"Ul"c 1 ~hvw>:i 
lhe demcnts of the TY[>~: l,jJ 1-.\ I'olari,,;cope. 
The inCand('''C('1l1 lamp unit "hOII'll i~ u . .,;cd for 
:ldjl1s1 men! anti fllcu .~si ng and is ,.;upplicd wit h 
thc pohl ri . ..;wp('. For pholo:.z;raphing the .~tr('s~ 
J)altert1~, this lamp i" \"('pl:ll"(,{j 1).\' 11 ::)tn)lw
hunc ("Cl' Wi('(' li":l page 8 ) , which cmil.-; a 
hrilliant fla,,;h of approximald.\· cla.dighl qual
ity, ia"jjng noi more than lU microsecond.:; 
(.10 million\h .~ of a ,,;('('ol1d ) , ~o Ihat d.nlamic 
p:ltlcru~ ca n 1)1' arre~\ed for pllolographin!!. 
TIll' Polflri":l"opP with tl)(' St roholunw lamp i,,; 
shown in Fi)!:l1l'(' 2. 

The blllc-rie!uH':<,,; of the Stroholumc spcc
trulll pcrmits the It.-;C of a filtl'r, peakt'd in the 
blllc-g;recn :I t .j,~()() .\nj!S\I"Ol\hi , to gi\"c c,,;,,;('n
tially ml)t lot"hl"OlIWI ic light. 

Thc polarizer a nd ilnill.n~er a~~emblies are 
idclHi<::d. ('1\(;h Illounting a plane polarizcr 
\,'ilh :t degrcc ~ealc <:alihraled from Z('ro to 
both pill>; and min\!,.: QOo fOI" i,.:o{,linic· (loci of 
Clllli-(lin,\·tional ~t r(':<s('~) dCIl'rmill:1ti()1l. A 
I]llarl ('r~,,'a \·e I"el n 1"11:1 1 iOll pl:1 teo rClUo\,:thl e 
wilhout IOols, rotatahk. flnd rc/.!:i ,,;\ ('ring fOI" 

ri)!hl- 01' leri -hand ("in'ula!" polarization. pcr
mit,; i.~ochl·OIll:lIil· (loc i of cqu:d nl'l in1en.'; ily 
strc.~ . ..;l''';) p:l\t e l'lI~ 10 he oh,.;cn·cd. O plical field 
i ~ S ilwhc>; in diallwt('l". 

.\ 11 ('kl11elll.~ arc horizont:l l].," :Hlju,.:tahle 
along the :3\i-ineh .-;lial"l . ..; Hnd ,'('!"li(":t1h" ;IIljl1.~I
able O\'er ahout 12 ill("hes. \'(.t' and fla1 wa\' ,,; 

illsure optical ali!!lIlllcnl. Thumlis('1"(,ws h(;I ,1 
d('sil'cd s('ttill)!";. Ib . ..;(·s of :tIl l'tllltPUlll'!II:< :11"{' 
prm'idcd with 1II01l111in;,:; holc."; for u~c when 
the Shflft~ an' nol requin·d. 

The :;naining I~rid~e fl1l"11i~hcd wit.h the 
in.-;lI"tI111enl will ~('("\'c for 1>im plc .~et-llp,.; , blli 
i ~ nOL illll' tHiNllo he an :t('('ur:tlek c:tlihrated 
:'in:linill!!; framc. ::iuch ('ljuipmc nt call be 
dc"i.~(:tl hy the usel" to lit hi~ p:lrtindar re
quirements. Sirnibrl.v, for d.\'n:uni{· ,;t re~s 
analysis, both the . .,training mcan . .,; and the 
fla~h~tripping cit"('uii~ should bc tailored fo r 
the job h.\- thl' u,,;er. 

FI\;UHI'; !. \'jc w \,f cmllpJclc l'otarh~ol'c with iuc,,,,dc~cc"l light ,,,un·c :lull ~a'''()ra , 

ANALYZER 
STRAI NING 

BRIDGE 

GENERAL RADIO COMPANY 7 



 

POLARISCOPE 

FEATURES: +- Light \\"('ighl :md low ('0.4, re
sulti ng from the U~C of a high-.-:pced fb"iL and 
its consequent. elimination of long photo
grapllic c~po.~urc rCIl'lirCIlH'lltS . 
.. I I igh pholo<'las! ie :;('Il"il i\"it~·, rCi'ult lug from 
lI ::;C of light of \'cry short w:I\·clcngth. 
+ Pholtl',1:l":tphic records c:m be madc without, 
darkening Ihe room. 
+- C'an he u,;(.'tl in drafting room as [';Jsily:\.,; in 
laboratory. 

.. COIl\'cni('nt and i'implc 10 usc. 

+- L:lrgc, 8-im'lI opli{:ai liL'hl. 

• l ' S<':'j COI1\"('I\I iOllal C:Ullt'l'a equipment; / ,'-L,) 
aperture wilh slow film is adequate. 

+- Dynamic s tresses can be studied. 

• Brings photoclaMic measurements wilhl11 
rC:lch of the bh()[,:llory with :l. modest.. budge!.. 
lind limitcJ :space. 

SPECIFICATIONS 

Components Supplied: 
1 T\"p.,; 1::;:\., .]'1 1',,1""i1.('r 

Dimen llions: .1G.~ I ·I I~ ~ \~ illrh"., o,·"r_"I1. 
Net W eigh t: 32 \10'111<1,. 

I '1'''''0: L;:I·I-1'1 r\lIalyz('r 
1 '1' .... ,: 1:;:ll _l':! DiIl"",r 
1 '1' 11'1: 1:;:11-1':\ ~\mill IJr i<l.:1' 

Lh"h\ _ ,md Il:\rk .ofie1<1l'holl)~r.~ph. of "pe<:i nll'n. ilhl.'Jl r:\ 1 iu!!; 
fri"!lc IH\U<lrn~ ~hvw" under circ,,1:or \lol"ri~fl l iotl. 

1 '1'1" .: \;;:II-\'1 (:;IIIII'I'U IlI"idJ:1l 
\ '1', 1'1: \.;:1 1_1',-, Fi\t~'r 

1 ,\, ,'1'1: \ 5:1 1- 1"; 1,,,,,,"df"~t'''1 Li.:ht SOU""' 
2 Tv ,": 15:0-1'. Shafts (:Iv ;nrl,,'~ lOll':) 

Optieal Fie ld : .... _i,,~h tli;""N('r. 
Vertic::al Ad j u st ment: I:! ;IIrhl". 
Aceessor ies Requ ired : '1'1 ".: 1;~1:!.1\ :-:lrohl')lutnl'. ~;"'H'r:\ 
with 1:"'"lId 1:1:. ... ~ "'''\ 1t'1I ~ of J ~,:; or I;hler. ("'"II<'nl 
Bri.\.:<, iI:,. e"IJ,ke ~ 4 -~'O tl"!!"h_,,,rew to fil tripod >'O<'kl'\ 
0" ,'!I""'",. 
Other Accessories Recommended: "-TaUI'll ;\0. ,:, 

f'OIlI-<)I '\I'II .' lilt,·r. T hi, I><'rt ll it. r"",<'1":\ ~hlll1l'r 10 1><, 
0\)('11 ..... 1 for .hort l>eriod3 in ""ilid,,\ li.:ht without tI: .. ,.!!"r 
of 101(1::;111(, 

F i 1 m: I'r()<'('''. film i~ rffornrnt't)(II'<\ for Opl i mum ~'uh-.o 
MOd el Material : "",,It'r,whit ... (',ulliin i.< r("("oll'II'I·,,(I<,<1. 
'\lodd. Mllto"r"'"t ,."''' .ht"<.·I~ r:\·\ oo\we('n phl..,-g],.."", 
1I11r1"~il' rl'<luire no further fi"i~hinJ:. 

T/lf'C'-, __ ,::-.,---,.-____________ _ 

--c:,"SC!!34_A I Polarisc.ope . . . . . . . . . . . . . . . . . . I 

STROBOLUME 

t"Ot:liS 

T he Tn' ~; ].j;~2- B Stroholllmc i ~ de,;t:rihcd Oil pa~c I. 

("",If W",t/ TIII)I"'-:,-_~-:---,,-;-
1532-8 Strobolume _ ... TlTLI'; 

wilh StroboltUllC n,,",h ;o.ou r l'c. 
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SOUND AND VIBRATION 

TYPE 1551-A SOUND-LEVEL METER 

USES : The Tnt,! 1551-.-\ Souud·Lt·\'(,1 ;\Ictcr 
is a com pad , :I('(>U1":11 e insl rUrl\('ll\ dc."iKIlt'(1 
for t!Jp 1!\'lwral 1ll(';I1'UI'('nl('nt of ~Olllltl fields. 
It i$ ideally sniH,xl 10 the sOllnd-llwa:<ming 
pt'ol)l(,In.~ of {'omtllf'r('<' find in(lll:<lry. \Iallll 
f:H:tur('r.s of mac-hin£';<; nnd ;lppli:lJH'P:O; \1."'(' ii for 
IIIpasuring prodl!!" noj,.:c hoth in till' d(,\'piop
!lIcnt.1ahor:uol",\' :tlld ill produ('liI1l1. For .~ll('h 
plants, iL p1'o\'i([I' . .., a llle:III.'" of c,.;tahli"hing 
noi:o<c ,.;tan(iard,.:, of :1('('P]Jtillg or t"('jCl.:lin:,!; 
prodll('ls OIL the ba:-<i;; of noi:;{' 1(',.;1,.;, anti ()f 
:lnalyi\in~ and COlT(>(·ting ll'Oublc in the rc
jCl"tcd units. 

,\cou"li('al cngilU'(,l'ii :11;';0 1I,.;(' the :<ound· 
lewl tn('tcr for dl'lNmininl!; noi:,c lc\"(:'1:>1 from 
engine,.;, m:lt'hinl'1'.'·, ami 01 hpr eq1lipmcnt. and 
for in\·c'"'li;:,:aling ill(' ;l(·on...:til·:tl prO]lCniCii of 
buildill~"':. ,.,11'11('IUrc..;, and !llalf't'i:lk 

Indn"':lri:11 by;:,:icni...:\>s and p",:.\'(·hl)II'J,!;i,,'" u,o;e 
it. in "\lIT!',\'>S of the p".\'l·holoi-.dl'al alld ph.\·"io
IOJ..!;it:d dh'l·t...: oj' Iwi:,,(·. for the t' .... I:Li,1i"hrm'lIt 
of :l{'{'cplahlc tloi:,,(' ]PH'I. .. , and Ih(' d('IN
minalioll of !<:.li .... f:l(·ton· nOl .... e ('1H'il'()nments 
in f;jdoric.s and ofTiecs. ' 

.\('('('''''''ory cquiprn('n1. s\I(·h as h('{III('Il(·.\· 

:1":lly1.('1· .... , gr:lphi<:-Ic\'l'\ ["('(·(lnkr .... . :Ll1I1 m:lg-
11("1('.1:11)(' re{·order .... t'a!l I}(' 0\>('1':11('(\ from tile 
OUI]lut of the ~Ollnd-Lc\'c1 .\ 1('1('1'. 

It is also suitabl(' for u.<;e a..; a pOl'lahlc alll
pliftt'r for l:tI){)ratory siamlal'd llli('ropiioncs, 
and, \\'ilh a high-fidelil,\' microphollt·. for 
111(':l."11 \'{'llH'nt" on hit;:I.-fidclity suund sy""\ elllS, 

,\ilhough the 10w-co"l cr.\'sla\ microphonc 
>supplied with thc TYI'~: 1.:;.:;1-.\ Sou nd-Le\'c! 
\Ieter is !<:lti1ifat-\or,\' fol' the m:.joril.\· of appli
cation...:, ;O;1)('('i:ll rni('l'OphOJH',o; ('an 1)(, 11:,,(,(1 10 
1'1111 :l<l\':IIII:I;:':('. ,\mon;:,: tllI'''':(' a["(' tilt' Tn'I': 
1.).-,I-Pl Conti('ll'''l'r .\ lit:l'ophotlP S.\·1<h'lIl fot' 
hig:h-fiddily work, the \\'est('\'ll Electric 
GIO-.\,\ \\'h('l'(,:l r('prodm·ihle sl:lIldanl is tlc
,.:irt:'d. and th(' Tn'~: 7.)1I-P2.) Ihl1ami{' \litro
phone ,\"':.'<(,lI1hly for usc \\'iih a'iong ('ahle or 
\\'hel'(' (,:>.:11'('111(' I ('lI1pcrat lIn' \'ariati01IS are met. 

DESCRIPTION: Th c Tn'E 1.'):)1-,\ SOlllltl- l.e\·c1 
:'1('\('1' i1i :Ill :I('(,\1I':l\(', p,)I,\:.hl(', lo\\'-pl'i('('d 
mPh'l" for reading, ill 1 ('I'm...: of a ":landal'd 
l'f'ft'l't'Il('P ]('\'(,1. I he !<ol llld IC\'cl al. ib miero
phollf'. 

It ('ol\...:isl...: of a nOIl-din'dional microphone, 
:In amplifier. a c;dibr,lled attenuatOl', and a n 
indil';\lin~ tlH't('l" 

'I'he cOIll!lkt(' in";lnlment, ineillding: batter
i('...:. is m()\lllt(~1 in :Ul aluminum case with an 
I'a;-.il.,· t·('IllO\·(,d (.O\.t'r 0\'('1' Ihe panel. The 
microphullt, j", lIlo1U\h,d on:i brack('t and folds 
do\\'n into a patH'l recess when nOI, in usc. In 
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(his storage position of the microphone, bat
teries are automali(;all~' turned oiL An a,-c 
I)O\\'C I' slIppl ,\' unii is ~n·ailablc. 

FEATURES:".. Smnll, compllCl, and ca . .,;il}' port
able - weighs only 11 pounds with batlerics. 
~ Simple to operate. 
~ ;\ ICC1,,; all s\alldat'tb; of the American Stand
ards Association, the America n Inslitute of 
Electrical I<nginccrs, and the Acoustical 
SocieLy of AHlcric:l . 
~ Separate OULpUt. systems for panel meter 
and output terminalI'. \r hcn a SOUlLeI annlY7.cr 

is used, meter cnn be used for monitoring. 
~ Two-speed meter mo\'cmcn1., permits meas
Ul'cmcn t of ei t hCl' ,,1 Clld\' or fiut't un I i n~ sO\ltld>3. 
~ Wide range - from 21 to 1 10 dll. 
• Sub-rnini,Hul'c tithes in llc).!;;\ti\'c f('('dhack 
amplifier circuib pro\-i(le l'x(,('llellt stabi lit.y. 
~ Batterics arc rC;ldil.,' :\\·:tilabl(,. 
~ Amplificr;:; :Ind pa nd tIlt'tCI· ha'·c ,ride fre
quency re:-;pOII;:;(" 20 (·yde.i t.o 20 kilocrcles, 
~ Lo\\' in\cmal noi;:;c lm·e\. 
~ Internal calibration :sy;:;Lcrn for standard
IZIng amplifiPr galli . 

SPECIFICATIONS 
Sound - Level Range : !'rOIll ;? [ dh to 110 dh "h<.>\"(l th(l 
~t'''ld"rd sound l)r<.'.s.~lU·(l rdc'·c'wOJ le\'ct of ILOIlO;? 'ni<.:ro
har (:\ pr(~.",~\'re of 0.0002 d~ .. ,,, .. p ... r .<{I,wr(l OJ(lntilllOJtcr j at 
1000 e.n·lcs. 
Frequency C ha racter istics: ,\11.'· On" of ·1 r('~]Jon,(l 

<;ha!"f!.l"t ... ri~tit.~ (:an be ,;cle<·ted lJY '"e"ll~ of" ])'til('1 ~\\"iteh. 
Thl) fir.'t and ,('('olld of lhi:.'~ ari:, ,. ~,p~cti\"(,I .,·. thc ·Ill :Ind 
70 dh ('(lll:\l-luudn~,~ (·onw"r~ in "teord''''ce \\"ith tl", 
current ~t"ndartl ,~c i fied by the Alllerka tl St,.,lld"rd" 
As.'Ociatioll. The tl,ird ft"~q"c"cy rc~pun~e Ch"r:t,"leri".tic 
I(ives " .'Uh,;t""li"lly equal '·e'po",e 10 ,,11 freqllen<"ie". 
within the r""J!:c of the in~lrnlllcnt and its lllicrophone_ 
This charactcri~tie is u:«.'<:1 wh(ln IllC"Hll"in~ extr.."ncl.,' 
high ~oUl"l le,·cl.". whcn It,,:a~uring .,oll"d ) JI·f'~'\'re~. or 
when ll>jtll: tIl<.' inSlnllt)f'tll \\"ilh Ihl) ,[",' PI-: 76ti-B Sound 
Analyzer. the Tn'.: 7:lIi- .\ Wave .-\naly7. ... r. or Ih.., TI"I'f: 
15.50-,\ OctaY(l-lhud :\""oi".... .\n:d.l·u,r. The fOllrth fre-
qllency rC~j'Ou,;<.' t"!\;lr;lc!C,·i."i ... pro\"ide., :Ill a!tlplifier 
whidl h:ls c".'e"U"ll.l· fl;n rc._po",,, frolt! 20 ('Yf'h~ 10 20 
kiIOf'yrif'_' . . ,0 (h(tt full \I.'C ,·"'1 b" '!lade of cxtrclI\~ly \\"id~ 
fUnJ.(C '"ieroploo"e~ such a~ thc 'V.E. 1l40-A_\ Or till) Tn'.; 
15.51_1'1 Condell,cr )'lieruplool!c Sy,te,u, 
Microphone : The ,,,i .... oploollc i.-< uf tl", 1l<,..-h.,]lc-,alt, 
'·r~·stal_dj")lhral;m I.q>t "ilh all c><ocllli:dl.,- lto,,-.Ii,,;,e
tion,,1 r"'~)lon~e Cha,","- leri~IIc. ('onden""r and d.I·"a"';c 
",;crOJ)houcs aro a,·ailable il~ acc\!>s:;oric~, 
Sound - Le vel In d icat io n: ThOJ _,<nmd l"\"el is indical"d 
by tIle su'" of Ih\! r<.'"ditlg~ or thc ,ncter '\1ld "11 :t.t1erlll
ator. The rnCll)r ha~" r,,",,;<.' of lCo dl). and tlL(l attelHlator 
hfl~ n r:t.tl!-(e of I()O (Ih in II) dh .'1(·J!'. 
Ou t pu t T e r mi nal s: ,\ j:wk i~ l)ro\"ided. wl,i(·h ~1!)J)!li(' .. 
:.11 OUlput ,Jf 1 ,·"It ,,,·r(J~S ;?IJ.UO() oh"" wloe" thc pan.,] 
","I('r ,·c"d~ full .-. ·al(,. '["hi ., OUI put ;., ~"it"hlc fHr u,;e with 
tl,~ Tn'!; 7(;()-13 Sound .\ m.kz()]". Ih(' TYf"f: 7:j(;-.\ \\",,,.(> 
A",d.'-7-cr. t hc T \ ... ; 155U-.\ Oda'·L~B"tld .'\oj,,, ,\""l.\"z,',·, 
a graphic Ie,","] t" l".:onlcr. or a "",:.o:"<"l i" t"I'C reeord"r. 

:\ SLO\\' _FAST 'Wil.·h 'It"kb ",·:tibhle two "'clcr 
spC<'ds . With 1. h" ~onlrol ~wj,~h in 111(' F.\,-;'j' IIO.,ition th~ 
b"ll;~li, · ~1>:lractcr;~li~ . ..; or th.., 1l1cI"r ~imlllal" tho~e of 
the hunHln <.'ar and 1'J!:r~'e with Ihe ~Ilrr""t Slandards of 
the A",ericall Sl:ltllbrd~ ,,\""O,: i:H ioll. III tl,e SI.O\\' po_,i_ 
tion. Ihl) ,ncter i ~ hell,·il.,· da"lj, ... d for oh~cT\'itlg thl) 
a,'cr1\lW 1 .. ,·('] of rapidl.\" n,,,·(\,,.,(inl( '''''und.,. 
Ciil ib ra t io rt; .\ l1,caM i., IIf(-,,'id .. d for "t"tl<i:trdizilll: Ihc 
,,<·n~ili"it., · of Ih" in'tnltt'Cnl In lel"l"~ of all.'· a-c puwer 
linn of "PI,r<lxi,tlat('I.,· I ],:; ,'oll .,. 

The :lh,.(,lul(' le\"('1 of ,,11 1l1i(·rophoHe., i, f'h('ekC!<i at 
.~c"cr,,1 frcqlle" .. ies "I(aiu,t" ~ t ""dard lnicrupl"",c. whu,e 
.. "lihr:otion i~ ] ..... riodi"ally ch<:-.... kl-d b.,' the .'\a1ional 
Bur(' ,,,, of S1,,,,,lard~. 

_---:-o-'r_!l!>C 
1 S51 -A Sound-Level Mete r. 

Set of Replacement Batteries . 
1262-A Power Supply . .... . ... . 

PATF:~T NOTICE. &e Not,; 1, page "i. 

'1'1"1"': loo2-A Sound- I.cvel Calihrator (1':1I:C 15) is 
av,dlahlc for making I)("riodi,· ("\l(l"k~ Oil the o'·"r-all 
calihralion . inc1udinl( ttli,·!"'>pl""l<: . 
Accuracy; The fr<.'ljuen"y rc"po,",e ,.",,'..., .\. B. '\lld C 
of thl) Tl"l"f; [:;.;1-.\ Sound-Lc"el .\IN"'· fall with;" the 
toler'l1lr('~ ~I)(!('ifi .. d h.l· thc ellrr"IIt ,\:-' \ .. l,,,, (hrd~ . \\' hrn 
thOJ amplifier ~cII,i til·ity i~ ~t"nd"rd;Md. thc ,,),'OhLlC 

atcurau\, of ~ou"d-Iel'l)l !IlC"~l"·'l " L"'"1~ i, wit l,i" ± l 
decibel for "1'Cl·"I(C 'tlachiuH.I· noi,c' i" ,,,·,·o,·danN\ witl, 
thOl _-\SA ~tandards. 
Temperature and Humid ity Effe cts: l{<e"dillll' arc in
dcpendent (withi" I db) of t.en'Jlpmturc anti Im,,,idit.,· 
o\"('r Ihl) mngc"' of rfHJtll ~ondi';otl, 1l0rtl ", I I _' · <""~''''ltt<'l"(,(! 
Batteries; Two l~-\"olt .• i~e,J) fh.'hlight .. ells (I·:vcre"d.l' 
goO or ~I\li"alcnt): Oil" Evcrc:ldy ·W7 B hal1"I".' 01" ,~qui,',,
Icnt . Bat1crie~ al"" ~Ilppl i{'d. Thl' "\'\"1": 1;?!i1_.\ .\-C 
Powcr Supply is anilllbll) if .1 - (' operation is de,ired. (Stl) 
wice table below.) 
Tubes: FUUT" CK-512-_·\X aLld thrcc CI\-.j:l:J-\X are '·Ol, 
'Ju;red . :\ co"'pli:l() ~<Jt is Hllpplied willt lh" i,,~tn"nC!lt. 
Accessori es Sup plied: Pow" .. eNd (fo]" (·,ll iiJratiotl 
(·hn.·k ) . tel<1pllone plug. 
O ther Accessories Ava i la ble: 8M l)llge~ I:! to I,'; . 
Cabinet; Shielded .~ l l1tt1i,,"'n ,\tid pla-<tic ""hinet Ihat 
abo !ren'b as a earr.\·;n:.o: case. 
Di mens ions : The ov..,r-all dimcn<ions arC '1]>J>rox;'tlatch· 
(hd.,;h~) (l5'j{ X (lcn:::th) 10 13 (6 ' (,,"irlth ) S;~ i",·hC'. 
Ne t W e igh t: I I pound~, with h;l\I('ri .. ,. 

TYPE 1262 , A POWER SUP PLY 

The sound-Ie"cl ,netcr is ~upptiOld with h'ltteric~. For ,,-c· 
operation thOJ Tn't: 121l2_A Powcr Supply attaehcs to th" 
~O\1nd-I('I'clln()\N e,lbillct. as SI,U"·" "I >on'. I"pllt is tOj I" 
125 volt". 50 to GO <·,·cll)s. 2 wMl'. F"r eottll,letc ~ pceifi-

,·"lions St'c I'''I-':e 1::1. 

.\IL\IIC 
!II 1.\1 I (;A 1) BA.'I' 

.\1 .... SLy 

I'ric" 

$360_00 
2.75 

75,00 
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SOUND AND VIBRATION 

TYPE 1555-A SOUND-SURVEY METER 

USES: This pocket-sir.c, inexpensive, sound
,;U1TCy meter, of g:ood accuracy. is dc:;iglled 
for the muny applicalion,,; where the nature 
of I he mca~Il l'('I1l('nt:; doe,; not require the 
accmacv of the TYPE [,).:;1-.\ Sound-Level 
\ [ell'!'. ;rhe '1\"1'1'; l,j.J.J-.\ SOlllHl-Sun'cy \Ictel' 
is well _-<u ited 10 it \\-idc nlrict.,· of general 
:<un'Cy tnca:;U l"CllHmts, many of wh ich arc 
economically pradical only with a low-cost 
meter. 

Thi s handy, vcr,,;atile device can be used 
for dle('king the le\'c! of reproduecd sound 
fnlln theat rc system,,;, pllhlic-:l(I(ln~.'i::; SystCIIlS, 
ami other :;ound ".,,:;tems; and. on high
fidcliL.v sound ".\' ,,;t ems, for determining the 
l'c.~pon"e cllHraC'icri:;tic:; thr0lLgh the cro:;;;
O\"er point and for mea:,;uring the dynamie 
rangc. It i::; also useful for checking IcvcL::; at, 
rchear:.,;ab and in speech and Sill!4illg das.:;c::;; 
for determining an acoustic refcrenee level 
when recording; for preliminary field SUlTe,VS 
by sales engi neers for acoustical maleriaL;; 
for Ilcoustic cxpcrimcnt::; in phy::;ics classes; for 
measnrin,!..!; the ::;ine-wu\'c rc::;ponsc chnracter
i...;tic::; of loudspeakers and l'Oorn,;; f(lt' preJimi
llarv sUlye\' ::; to determine noise Ic\'cls in 
hUll'IC:;, olTi~e,;, faetorie,;, and olher building,;, 
in 1;1 reeU:; and sub\\,a,\',;, and in yehiclc,;; for 
delclTnining Ic\'cl" from appliancc,.,;, mach in
l'ry, 11 nd ollite equ ipllIent; and for preliminary 
('heek::; of Iloi.-;c le\'e[,; for e.-;tirna t ing the possi
hie long-time cll'ect on hearing of operating 
pcr,;onncl . 

Wh en compliancc I\·ith Iloi::;c I.e::;\' codes is 
required or \\"1l('11 analy::;i::; of the noise is de
:-:ired, 01' bOlli. the THE 1531-.'\ Sound-Le\'el 
.\let cr Hud it :-; a\;<;e::;::;ory inst rumen ts are 
rccommended, 

DESCRIPTION: Thc TYPE 155;)-1\ Sound
SlIl'\'C\' \Jelel' indicMes the lc\"{~1 of noise and 
olilCr '~ollnd;-; in Icrms of a :-;tandHl'd referellce 
11'\·cl. It con"i...,t ::; or a non-directional micro
phone, a ca liumted at(enuator, an amplificr, 

il nd an indica-Ling Ilwtl!1'. The amplifier u"es 
suuminiaLllre tuues in a negativc feedback 
circu it, 

The entire as.-;embly, including mieroplionc 
and batteries, is mounted in a s imple, \\\"0-

picce, aluminum ca.'<c. The controls for th(' 
attenuator and the I\"ei:.t;hl ing net work scleclor 
arc finger-t ip-eolllwl {lise:,;. 

FEATURES: +- Smll11 enough 1.0 fit in (ruu::;er::; 
pocket . 6 x 3 \ 8 x 27~ ineh e::;, 0\'('1"-1111. 

+- Wcighs on ly 1 pound, I·' ounees with ba.t
teric::;. 
+- Indicating meter j::; eOll\'cnicntlr located 
and easily read. 
+- Only \'\\"0 controls, bolh on f~I('c of in.-;tl'\ \
mellt. 
+- Can be used when set on a hench or tahle, 
when mount.ed on tripod or when held in hanel. 
+- .\ l inia l llrc in size. \'el it IIS('S standard and 
well- te.-;Led cOlnponeli ls, 
+- ). [eter call be read fo r either horizontal 
or vertica l orimlllltion of mil'rophonc, 

SPECIFICATIONS 

Ra nge: Fro", 4U db to 1:\6 dh "b-un~ tho ,;\""d" .. d ,;u"nd~ 
pre"',,re rl'iere,l("c l"n,1 of O.Ooo:! I-'\.>.:,f . 
Frequency Cha racteristic: Th ree different frNluenc)' 
("h:omcteri~tic~ C"" bo ~cto<·ted hy tho ,nain c,ontrot switch. 
In Iho (' and C +:;0 dh weil:hlinl-!: pO~ilioTl ~ ""h~t:tnli"lly 
equal re"por!>'e to " II Ireque,,~ie~ l>ct"'~'Cn 40 and .'<000 
~IM i~ ontained. Thi .~ chara<'"ler i.,tic is ordinari ly u;;ed for 
all le\"Cls :LlXl\"l' S5 db. 

The II weil::h(iTlI-!: po,ition is u~ed for le"els bctw~'CTI 55 
and S,,) db, 1t ~ re.'pOlbe follow~ the 7(klh contour e.;tab
lished a8 the st llTldard of wei~h(inl-!: for iIOund-Ie\"<J1 millers, 
T he ,-t weighting position is Ibua ll.,· used for levcl~ he
t wccII,]fl 'tnd 55 db. ] IS rc~ponsc follows <l1}[Jro.~i'"atety thc 
40-db COJJWllf !;~t;ll)lhhed lor sound-level metcr weight--

in).(. ]n addili"n to prodding ,ne'UlS 10. ,,," ki tlll Ihe H._ual 
wei).(hted le,'et mea~lIre:nent. the'(l ,'h"m<"1f'r i .'li<"~ per,,,it 
"TIC lu e~ti",ate. b," eomparali,'e ",ea_ur",,,e,,1...; wilh dif
fe rent weighting ci, ,,racteri .,' iI'S. the "ci,,1 i,-e i'''porta 'U'e of 
10w-IrC<lUf'ncy cOlupollenls ill Ihf' ~o"nd )w.inl: ' ''eao"n-.:1. 
M icrophon e : T hc <:c.,·'tal di:tphr:lle"m-')'po microphone 
Cllnri"l:e i~ ",oIllH ... d :It the 1(1) of Ihe j""lrl1rnent. 
I'rox i,nil.'· of mif'rophnnl' to I"he le" ri(l r('<i,,,'I', I lw I('m
perature coefficient to the order 01 0.03 db per degroo F. 
Meter a nd Attenua tor: For Illve1" helow 1(1) dh the 
Jloi~e le\'cl is l:i\"C)\ by the 811>11 of {he readil1l:s of Ihc ,",eter 
aTld attenu<uor. 

For levcl.~ Ilbovc 100 db thc main control switch is S<lt 
to "C +;10 db." Theil the noise level is given by the Slim 
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of the r(>:ldillg~ of thl' "tlcnU!ltor Imd 11>(' InNl'r pili" 30 db. 
The h"lli~\ic ch"r"Npri.\i(·~ of Ihe fl'{'tilit'r-ly»C meter 

:Ire ~i,nil:lr 10 tho~ for ~t:",dl'rd ~olLnd-lc"d meIer$. 

Stabi lity: T he a",plifier aud Io~"cl inr!i ... ,uor !lTe ~\ " bi1i 1.cd 

b.I' r~lh:l('k. The ch"".&.:c in 1::"" ,-ith haltery voltages is 
11.I'I"('h,\' l'{'dn,'{'d \0 nHxknltc va l \l(,~. 

Tile hch:,vior of the in~lrUll\l'nl i~ HOL nOliecably 
ntT<,c\cd h,,' telll\x:r" tu rc nnd hu",idi \ ~' o,'('r the rttll.L:C~ 
of rOOIll f'on<lilions 11orl1",I1.,· (>Iwt)m,\('rcd, T he m,,~i"'um 
~:,f ... opl'Trlling tcmpN:H UT.., is 11;;° r. T(' '''I)('rature.~ ahov!! 
I:m" F will\>errll:lIlcutly d:u"ngCl\he Ho<:hcHc-~:llt cr~'st,, 1 
in the ",itrol)hone <,aTtridge. 

Acc uracy: Th" .L:"in of the :>lII\.lificr is I!et inil;:llly so 
t hnt the ~Il ~ili\'il~' of the hHr'u"~"l i" oorre<"1 :It 1000 
CIM "ithin ± I .II,. T hc Il :lnd C rrMllLl'UI')' ch:. r:o.:ll'ri,lics 
arc 1'_"*"li:lIl,\' wilhi" Ihc 101\>nll1<'''", :ollow..u h." Ihc 
A"lI'ri<-:'1l St:1l1d"nl" .-\~,,,,·i:llion l'po:.·";li(":uio" 0" Soond-

1555-A Sound-Survey Me ter . , 

IA',·t'1 ;\Ietcr~. T he A Irf"lllll'''''.,· .. h:.r:'rt .... ri,ti .. I~ ,Imih,,
to th:n requir('(1 h." the .\S.\ ~1'(·dfil·:Hio". hut il pro"idt-" 
olll~' Ih", low·frc.wcu('y roil-ofT helo,," 1000 "Il~. 

\\'h"" Ihe II :'Ind C wciJ,:hli"l:: ,.rt' 11-«1. Ihe rC:'ldi ng of 
thi~ !tIl>leT. for :'Ilmmt "llln)('~ nl """l1(I ~. "l:rC('" wilh Ihal 
of rt meIer rll('{'tilll: t he A~.\ "pe("ifif':tlioll on ~oll "'I·l e"cI 
IllN('r~ 10 " 'ithin Ih" lol cr:l,,("e~ allowed I,y d,c ~t:l"dard 
hll ' inrrl':I'ed by I <II>, 
Batte r ies: One \1"2-\'olt ~i ~c-C fI :.,hlis:hl 1);.llcry 
(I::"cr"",b' !):\.:; Or i!<llIi ""ll'n t) and one :m·\ 011 he:, rill)(':'I id 
hallery ( " :\(~rt':1dy 41:jE or <'<1";,,,lell' ) "re ,..1I1 ."lied. 
Tu bes: 1'\\'0 (;1\~12·.-\X :lnt! two <': K ·~;j:I·.\X lubes are 
"UI)"lio:.'(I, 
Cabinet: ,\ Iuminmn. r,uhht'd in or.,:",,;e blark wilh 
~I:Olld:lN\ ',.2'() thr{';,d{'d "''''1111 for tr;l.od. I.l':.ther .... lTry_ 
;UI: r:l-e i ,. ~\',,il:01JII' , >!I'C I'r,,-c li.t hdo .... 
D imensions: lj x :t', oX 2 ' ~ illch,,". Q",·r·,,11. 
Net W eight: 1 "'OUllll, 140\111('1'''. "ilh halter;e.s. 

l>riCfl 

.1 
Set of Replacement Botteries .. . 

:1 

.\ I ISEn 
~11:,;f,;I{ADBA'r 

eASEH 

$135.00 
1.53 

10.00 1555 -Pl Case , . . . ...... . 

STANDARD ACCESSORIES FOR THE TYPE 1551-A 

SOUND -LEVEL METER 
T IL(' f()llow ing {l (' (-'('l''':OI"ic''; (Ire :1\':lil:th!e for 

\1:-;(' wilh lIo\-, Tn'I'; I.j.jl-.\ Hotilld-I.('\·d :'111'1('1' 
to illcl'!.)a"'c it." field of (,pplil':l lioll ami to adapt 

it f l)1' "'l)('ci:di7.l'd type!;. of 1ll1':l"'\lI'('nwnt. :'I rany 
01' 111(' '''c :u'('I',~:-;urics C:lII :tl.~o he \l ,~ ('d with thc 
oldcl' TrJ'~; 7jt)- B SOlilld-Lc\'c! :\detcr. 

VIBRATION PICKUP AND CONTROL BO X 

T he \,ih.,.1 io" I';,·kup "ud ('011 t 1"<>1 1'."...: 1>1 \I ~ iut Q I he ",-,,,,,,1-
le"el ,,,<'Il'r '" 1,1"("e of , hl' 11I1<'r"I""'''('' :'1< ~hown ill thc 

photo;:raph "lK,,'e. 

The Tn',,: 7.'",!)- 1'3:, l'kkup :tIl,1 ']'\'I' t: 7ii\I- 1';.l(j Con-
11'..,1 1I1>.~ ha\"e u..-.cll Ik"i~lII·d for U>le wilh <';l'neral 
B:tdio :O:olllld-l.en·J :\I" lpl"~. 

'I'l l<' Tn'~: '5~Pa,j \ 'ibnuioll Pid,up is all im-rlh
OPI'I";tH',J t'ry~I:11 {!.·\"i(1· ",I,i('h J,:I"wl'al('~ :l \'{)1t:.~e 

II1'OIJ<.lrliullallO til{' :h'I't,I"r:o l i"lI of II,,' \"ihn l t i ll~ hotly. 
~.\' n\":\I1~ o f LlI1I'gr:llilll,l: lI\·I\\"rl.~ ill 11,\· ,'Olltrol 1,0 .... 

\,.,II:tJ.:l·g p r<>porl iollal 10 \·(·hM·it .\· :",,1 (lil'pl:Wt'II\('lIt 
"nll :11,:0 lit' IIt'li\'('n:~llo 110 .. ~"lIlid - II'\d IIIl'U'r, '1'1,(' ,Ie
~in~ 1 n'~J>0!>!'(' i~ .-.kl'II~1 by I1Il'al>$ of :t tl.rt. .... ~l'oiJlt 
~\\" i ld, UII 11", (.'Olltrol l.>ox. 

The lo\\"-frNIII .. n('~· n'~I){)n",-, Qf the l'OlIlI, I-It·\·(·1 
I1wll 'r i~ ;til md,-'"I Iv good 1 0 1"'1'111 ;1 I'iI ,ml iOIl IlIt~l~\Ire-
1I1(.'1I1i' al fn·qm-'lIl·re'!' dowll 10 20 (·., ... h·~. :-O:u l'h lIl\'a~l\rt.~ 
\l1t'1I1 l' i1l(' \ud(' the fund:lt1l1'nlal :tllli 11:01"11101li(' f re
qtu'IIQ' \·il".:llinIl8 o f 1n,!,.I,;u,-!, rulalill~ :II 1200 rpm 
or Ioiglll'r , ,IS \\' ,,11 as m:my 1<11"11('\ 1\1":11 r .. ~nnan(·"l!. 

SPEC IF ICATIONS 
Calibra tion : The dh rl'adin~~ Hf Ihe l!Ou1ld·h-vci "'clt'r 
ca ll he ('oll"l'rll'd jnlO "h".llIte ,·:tlll"~ of di~I'I"~I"l>e1ll. 
"c!o<';t.\·, f)r :1tO"t· I~,·",i .m h.'· "".,,,.~ of "ali!.rali"" d,na. 
Ra oge: T he r'IIl'::" of IlWit_'"rl""1'1I1 of tl,l' l.i..lmp "nd 
i-o"lrol lJC}x ,,111'11 11""\ w;lh Ihe'J' \" 'f: 1'=":'1_. \ Or Ihe '1' 1'" .: 
75~'-H iiou"'\·!.rv ... l ~l el('r is npl)tQ~ill"'II'I." :t~ follow,,: 

II_Il'." J)i ,,)I:"-ClUl'lIt - 30 1U;l'ro-jllrh('~ (",ill;"'"' II ). 
1I_1U~ \ ·d""'tly - 1000 ",i"ro-inrhl''' lJI'r "" ... ·onO (",in,_ 

O"I'T-"II frMIIII'Ilr,'· r"~JJon"e ("h:1mf"lt'ri,,;~ of the ,·ihr:.,.;on 
I.i,·kup. romrol ho);. :'Ind ~ol1ud·lr,·l'\ rll('I('r for '1>11-

""". ~ IIPllJied :Iceder"!;f)n. "eiot'il,\' alld di,vl:u!emellt . 
resp·ecti ,·cly . 

12 GENERAL RADIO COMPANY 



 

mum), T hc \I!Jpt'r limit of velocily and di"pla('conent 
me,,~ur(""f'nt~ i~ d<"I)('"dc"l On Ihe [rl'<l"enr," :'Ind is 
d('l(:rmine<i h," Iho.: ,",,~i"IU"\ :w"cler:lIiun I)('rmis.;ible 
hdore nOll.lilll'nrity ()(:eu~ (10 g ) . 
n·'n-s -'''' ... ·I..,r:olioll - 0,:1 10 :l~)()() jn.lsC(' " ('e (10 ~), 

Frequency Characteristic: SC<! plot, For fr('lI Uc"cie,~ 
below 20 (',"c!(:6 th() T n'.: 7(H-,\ \ 'il>ralion -' ld(:1' should 
be uocd . 
Mounting: Bot h COllt rol box nncl l)i('k")l :lrc huu,;cdi n 
mcta l c("'tai,,,:r~ , {i"i.h"d in black bequer, 

SOUND AND VIBRATION 

Net Weight: TI''''; 7,;!l-P~5 \'ihrntioll Pickup, S ouuces 
(])it:kup only ) : pi,'kup phl~ i_foot (,,,101(, ""d lip", 1 pound ; 
'1'\, .• : i,j!)-I'~G Conlrol Box, 1 w.und, 1:\ ounce,<, 

T!lpe T-:-:c-_--:-_--:,--,-__ iCodc H'",d l'ric~ 

759-P35 1 Vibration Pickup 1 SO:-;EY 1$40.00 
759-P36 Control Box . XAXNY 50.00 

DYNAMIC MICROPHONE ASSEMBLY 
For ~omc ml"t~Un'I!H"'I~, pani,'lllad,\' whcrl' ~l I()llg 

eabk mll~t IX' lI~,'{IIl<'IW",'n lIIi"l'l'pholle and llwkl', or 
whe!'e I:!r)o:c t'ang('~ or t.'mpf'!'alw·c and hUllliolil\' 
arc (·IH'Ollllt<'f(~1. a (!,nl:Ullic mi<;n)plton(' is pn'f('rahle, 
T he T n·t: i59- 1''25 I)n':l!ui<: :lJiCIHphnne ,\"-~"mhh' 
in(']u(k", ill :Iddilion 'to Ill(' mi<:roph<Jt,<;, a 25-r,,,;t 
c" l.lI-. an inpUl t":ln~r<)rlllcl', and ,\ tril'0d. TI,c \,':1[1,,
fO l' lnn p lll !!:~ into the ;-io ll lld- l.l,\,d :l lt-II ' I' in pbrp of 
11](' ~talld: ll'd lll ieroplcolH', :I nc! ti le micropllU TlC ca ble 
plug.:; illto the ImllSfOl'lllCt-. 

SPECIFICATIONS 
F requency Rcsponse, \\'hen the ~o"",!,lc\'(~1 mCIl'r ,,,,d 
d,\'II"",ie '''i''r()pl,one ~r<' n'lju~led 10 Ih(' ('orr(~'\ I<"d, 
Ih(' """,l,i""I;oll w;11 m<'<'L the .\:,, \ ~1>e<'ifi""I;o",~ "hun~ 
,10 ",,' ,,1<,., The proo.·cdure fur Iilal.i,,:.: Ihi~ :'IdjuHIilc"l is 
.1f" 'nil)('(1 ill Ihe i,,~(rW:lioll hook. Typical rC~]Jo"~c 
,'un'e" arc ~hu\\''' I)('lo\\' . 
Sensitivity: Ol)('n-('ir""il Oll'I)IlL of typic,,1 ",inOI,hone 
b DO till Iwlow 'me \'olL p('r ",icrol,,,r. ,,,,t! of mi,'ropholl(l 
phl~ tr:lu,(o,.mcr i~ 00 dh Ix,low one ,'olt per microh"r, 
Thi~ ~e",.iti"il." i" ~a'i<r"Clory for """ with hOlh the T yp,; 
1':;51 •. \ ""d th" T n '" 7.'H- 1l :-i<ltllul-Lcvcl :Io IL'ler .• , 
Direct Use with Analy2:ers: This ,,, icropho,,e """~mhl.l' 
is ~" i l~ hh~ for "1Ipph; " 1-: " ~i>:",,1 dil'ertl,\' 10 lhe 'I'll": 
1;;50., \ On:"'e- II",,t! '.,'oi,c .'\ nal,,'zer "",1 t he T , 1'., 7GO-B 
:-;u""t! """I."7.(:r l'roddi!d th" 1""cI of d,c "'l'''$\lI'(,d NUll
j)(Hl('''I ,< i" n],o\,e 7() dh (re O,()(Hj:! ",hm), (A '1' , ",: 1':;52-'\ 
:'uund- L('\'el C:.lihralor is Ih"" n" ... c,,-...:,r," to obtain 
ab.<ohlle Ic,'d,) 
Calibration: OutpuL le\'el is clwck"d in our lahOr:'llories 
"I, ,'e"crnl fn::'lu ... ",;ics Hl:ain~~:, st:,,,dnrd rni ... ru)hulle thaL 
i~ c:olibrat(.~1 pcriodic:llly hy the ):"lio",,1 Bureau of 
;,;\",,,l,,,d~. '1'10" levct nt 100 c)'dc,. i,. ""I'I>I;e<l . 

Maximum Safe Sound Pressure level: So"ud ]Jr ... .'!
~"re Jc\' ... I~ "ho"'" 1 10 dl, ("III d:"""I:i! Iloe m;"ropho"e. 
Cable Correction: ):0 eorreeciun is UC~·C''""ry for th" 
~5-foot c,1hle ~1I1']llied or the T n'.: 75!l· 1':!2 II)(J·foot 
(':oble, 
Net Weight: -Hi po""ds. 

( It) ,\ tirro]lhouc ""d tr:u,sfor,n('r pin.!: into the ~o""d
[cn'l "'l't('r as ~ho\\'n :Iho,'c, 

T " pk,,1 rc~pon,e Clll'\'C~ of 
TYPE I:.:.I -A ,":""",I-Le"ct 
111 <, .... \\'i1l1 Tn',: ;,;~J.l' :!,~ 

D,"",,,,,ic .\. l i,'ro)loo"c ,\s-
".;,,,101," , 

Dynamic Microphone Assembly , . , , , ' 1 
Extra 1 DO-foot cable . , ............ , 

('"d~ lI 'Ilf,d'--__ , __ -c-i'-'rice''--__ _ 
X,\HO l( $150.00 
X.\S.\ L 30.00 

TRIPOD AND EXTENSION CABLE 

For tne:t~urcrncn\~ where the mirropllonc m1lst be 
10<':, I ell a, a dj~t:lll('e r rom t he IllClel', t hc 'J'n>~: i,;!)· 1'25 
D,\'nami" .\Ii,·rophone ; ~ rC('(fllllll(mtlcd (~ec al,on::) . 
J 101l'e\'el', a 1J-roHt e"len.· ion ('al)le ,md tripod for 

mount;,,!!: the H o('hc1le-~alt ("'\'~'nJ mi1'rOII)'Olle "aU be 
supplied, \ \'ill! tl,;~ (':,l,le a cone"tion ('II I'\'C i~ fur
ni~hed, gi\'inlo: the "ahle eUl'I'e"I;OIl :.s ,\ function of 
tempel':ltu!'c or thc miCl'ophonc. 

_ __ --'T,,,",,C' ___ ~--------------------~--- ('odc il'Qr</ 

[ Tripod and Exte nsion Cable . . [ 
J'ricc 

759-P21 1'1.\1110 $'8.50 
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SOUND AND VIBRATION 

TYPE 1551-Pl CONDENSER MICROPHONE SYSTEM 

Yie'" o f the ('onde'hC'r l1liCrOllholle ~,I'~H'II\ and ~ound
len'! Ulctc>r, ... howi"lI: ho\\" po,\"(.'r""llply " ..... «',nhly 
nu adw;'\ to I<OI.md-lc"d meter rllhiul't, I" ..... ' ~ho\\"s 

microllhollc, pre,,", pHller lind base, dba.$SC'" ull...t. 

T IlE 'J'YPE 1,~;)1- 1 )1 Condenser ;\[icrophol)(' 
SY!5tcm is dl·tiigncd for lise with the Tnt: 
\,:).jl-.\ Sound-Len:!1 :'Ilelel', \\"hell t he sollnd 
to be measured CO\'CI1; II widf' frcql\ ('lw y 1':1Ilgc 

01' lias much cnCI'gy nhon:.5 ke, lhe Condenser 
:'Iiicl'ophone Systclll is a better pickup for the 
Sound-Level .\ 1('/('1' Lllan either crnitai or 
dynamic mitrvphollcs. For hi).!h 1;01l1id 1e\'(,I;,; 
the COlHlt'IlS(' r '\ I](','ophone S,\, . .., t CIll ca ll be 
('OIlIledl'd din,(,th- 10 an flll:lh·zcr. 

The ('olHicnsc]" microph;)Jl(' (. \ It I'e 21-
Tn'},;) moullts on a >;lllall eyli ndl'i('al h;1'<:(', 
wllil'h IlOll:<CS n ~\ I bmi nia tllrc pre-am plifier 
tll be .. \ bal Icry npl'l'a t l'd power .'< u ppl.\', \\"h ieh 
Clln be fnsl l'll( '(] to tllc end f rame ur 111(' SI)11 11d
l.en'l ::'I leit'l", pro\' idcs filallWlll and plate 
pow(, r for the prC-:1mplifipJ' and pol:\ri)(ing 
vult age for t he minophollP, ,\ IO-foot extell
sioll clI ble, a tripod , :L calibration adapt or, 
and :~ leather calTyillg case arc su ppl ied , 

SPECIFICATIONS 
Frequency Respon se: t,",;cful r,"'gc of thl! T, ,'1: 1551-,\ 
f-:011lId-Le\"cI ~I ctcr with TI"I'I: 1,;51_ 1'1 C()lIdc",;cr ,\ I ir·ro. 
pho",e Systcm ioi :.!O. {'."des !u 15 k il1)C,"<:lc~, T~ pical frc
\IUCII~y n,._pon;,,(l {'un·c..s arc ~how" Ix-Io"'. 
Ca l ibrat ion ; T he out l'U~ le"el of the ,,,j.,rollholle sysle'" 
il!! I1lCa~ltr(....t ,, ~ $C\'era l frC(luencic~ "j("in .• ~ a ~undllrd 
",i(-rophonc IhM i'HlItillI"alcd jlcri()(li"lIl1,I"W thc X,uioll:ll 
Hllrra" of Stnndards. T he rnea~ured le\'('1 111 ·100 e.l"('l('>< is 
~nJl Jllied, :\ Calibration .·\{\alllOr i ~ wOI'id<:<] for usc with 
thc Tn t: 1552·.\ Sound, l.c" ct (,,,libr:l1or. 
D; rec t Use w ith Ana lyze r s : This ,,,;"rophnnc m ..... cmhl ... 
i ~ ~"itahlc for ~ul,plyi nl! " sil.:",,1 (ii"rrlk to the T,j',; 
155(~ ,\ Oel,Ln )-Barrd Xui,;<l Anal.,zN lIud thc Tn·t: '/lo .. n 
SOllnd Allahz(,T JlTo\"irll'<l Ihe len~1 of the "'('''~1Lrp.(1 rmn_ 
l)(In{'nl~ is 1L!)(we 70 dh (re O.()()(f! J'b,u), {A T , I·t; 155:!_.\ 
:-ol1nd .. l.cwl ('lIlibmtor is then neressnr)' lo oul"'n 
1L1>:IOI"Ie 1(',· .. 1.) 
Ma,imu m Soun d - Press u re Level: A~ le"ebs aoo\"e 
14U d1. the out l)u t of t he microphone hel'omcs !tu,,-I'"ear . 
For le \'eh UJl to ISO dlo the ,-\llef" T n't; 2 1_BH _200 1':", 
h .. "",d in placc uf t he one suppl ied. (The Tn',: :!I-BH-:!OO 
i ~ not ("rnisho;>o.l "S Im,'t of the '1'1'1' .: 1(;,;\-1'1.) 
Cable Cor rect ion: No correction is IHl-eC.'L",.., ry for tILe 
IO-foot ("a hie ~U])p1it'<l. 
Internal Noise Level: l'udcr nor"'111 condi t ions t he 
noi"" level of thc T n',: L .. "I -PI COndetl!!('r :\licrollholle 
Sy~n!tl is low ('1I01lgh to per,,,i l ~ftli~farlory I11c"~Urt ... 
"'cnls of soUnd-l)re .... ure Ic\''-'' ~ n~ low "S 50 db (re 0.0002 
"bnr) , 

Type 

Ou tput T er mina ls: ,\ shl)rl nexihl~ 011' 1'111 (,,,I,le on tho 
power unit plu!!s into the u,;croj)hollo ~<)"kc ~ of th(' Tn'l: 
1651.,\ i'-oun<l-Lf'vcl ~I('ler in p1:we of Ih(' ~Inll d:Lrd 
~r.nt"! ",i(·rollholl~'. I" nddiliol1. " j'H'k IU(,,,tl~ 1 Oil the 
,;ide of Ihe power .,tll1I,I,'· pro"ides a dir('/"1 ,'o""(>~lion 10 
'['I' T H' I: 7f;/l-B l'luLtl1d An"lyU,!f or Ihe T\ ,.,: 15.50-.\ 
Orla" .... BlInd Xoi,;c :\nnl.,·zcr. 
Ba tte ries: One 1,1 {i""olt ~he-D H,"shliJ:hl rf'1I (Eq'!"('"d.,· 
950 Or l'<luil·al .. nt) nnd oue ;JOO-\'ol~ B 1:>.1Ilcr)· ( E"crc"dy 
4!I:l or B"rJ:e~s \ '-.WU) Me '''))]11; ,-.<1 . 
Tu bes: Onc lta,\' (llf'on "1" ,','" ("1~ .. 51~, :\X i~ supplied in 
the Tn>: ];';,;I-I'I-:!:; ,\( icropho"e B~ ,,-.. 
Moun ting: )'l i"rUI)hone On minophollC I,,"e plll1r:g into 
onc f'nd of 1000foo~ 1'11hle. which h"s littin.: 10 "'''Ullt on 
the I.i,xxl. Oll,er f'ud of IO--foot c"hle ("ollnf"'I~ I<> I,ower 
sUJll,I~' unit wl,;ch f1blcns to Ihe end f.ame of Ihe Sm1J1d .. 
I.e,·c\ :\ \eter. 
Dimension s: .\\;crophone - (diamcter) ~, " (Icnl:t h) 
t J(l L ;''''I,e" :\1 ;"rophOllC Bmro - (d.,,,,, .. ,,,.) ~, " (lenl:th) 
3 i",·h",,; Pu\\"c r SUIl!>I)" - (heiJ.:h!) 7" (lcn>:lh) ;J~i x 
(widlh) '.!1 i"d ,('s. 

Lc,,(he. carr~ ing ellso with c011 ']Jar(II ' l'IIt for ,,,;cro
phone lind l11i"ruphol1c ba.;e. ]lower ~uPI,ly, ]ll-foot '·1,hlc. 
snd cnlibntlio" a,b/)l(tr h1'~ ovcr-all oul,idc <Jill'l',,~i<Jns 
of lIPI,roxiu""d), (he'l:llI ) i x (lcn~I") .j'~" (width) 
~I~ i,whes, 
Net W eight ; ,,\ 11('0' ;\lirn)]lhone.leM tl"l11 J::; o~. 

:\1;"ropho11e amI B11 ~C. 1.2 oz. 
Power SUI>P1y. 3Ih~. II oz. 
(;0,,,,,10(1' Systcm in ("an.1 inJ: C:OliC. 7 11).0<. (j o~. 

1 Condenser Mi crophon e Sys tem . .. . 
, , __ "'c":""C II"Qrd J'd"C"C' ___ _ 

.1 :'\'0'\.\1. $225.00 
(Noll': The Tn' ,: 1551.1'1 "11" 1 .... 11-t with the older T v",: 75') ~ou"d 1,("'1'1 :\ \e\('U wilhin the fr{'(llwney li,,,ill!l of the 
T n': ;",). ) 
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SOUND AND VIBRATION 

TYPE 1552-A SOUND-LEVEL CALIBRATOR 

USES: Tlte SOl\nd-Level Calibrntor proYides f1 

means of making an o\"cr-all acow;tic cll('ek of 
the SOlllld-Lc\'cl .'Ilctl'l' ('aliiJraiioll, ineillding 
the miel'Oplionc. it ~'an be used to rnlibrntc 
the TYI'K 1.);)].;\, TYPE , ;,)!)- H, ll.nd ' [\"p1': 

739-.\ Sound-J,('\"C'1 \[eteno;: the TYPE I t):)l-P l 
Condenser \licrophone System; as well as 

other in,:\nuncnLs that usc the 98!)S~typc, the 
13H2S-lypc or the Tnl'; 759-P25 (633A) 
microph ones. 

In conjunction with the internal cnlibration 
check on electrical circuits Iha! is provided 
ill Ihe :;ound-LC\'cl .\ lctcr the Sonntl-Lc\"el 
Calihrator make>; it. pOtisihlc to detect and to 
cntlualC an.\' long-period chanv;c ill 0\'01"-:111 
sf'll"ili\"ily and to locale it eiihcr ill the micro~ 
phone or the electrical ci rcuit",. Such a check 
is in\":duable where a "eric:> of mcasurcment,,; 
arc to be taken o\·el" a long: period , 01" \\·here 
scveral mete!"."; are to be inlcrcomparcd. 

Thi.." ealibralOr ean also he used to make 
acollsLic ehc("k:-; all I he Tyl'!': Uj,);)-:\ Sound
Survey ::'lIdo!". II"hjeh has a built-in micro
phone, and to ealihra1.e the TYPE 1;:';")0-:\ 
Octan:-Bflnd }\oi:,;c Anal.\'lwr or the THE 

7GO-B Sound ,\naln:e l" \\"hen it. i" used di
r('!"tlr \\"ith dynalllic microphone inpm Ol· 

dirrd iv \I·jlh ihc TYPE 15.)1-1'1 CondCll:'wr 
:'I[ierojlhonc Sy,.,lelll. 11 can abo be llsrd 10 
supply ;111 :u:ousiil" rdt,t"I'lw(' k\·el for mal . .plrti(· 
tape re(;orci(']" . ...;. !!,:raphi(" k\T) H'(·ordrrO'-, and 
o::icillographs provid<'d lIw si)!:lIal for these 
instruments is supplied by one of the micro
phones mentioned above. 

DESCRIPTION; The calihrator comists of a 
srn:dl. stabil ized. and rugged loudspeaker, 
mount.ed in an endosu re \I·hieh fits o\,er t.he 
microphone of Ihe Sound-Lcvel .\lcter. The 
enelo:;Ill"C is so designed that. the speakel· i1> 
ah\"l1\·s loc/ltcd HI the correct di::;tan!"e from 
Ill(' I~'i("l"()ph()ne diaphragm. :\ standard -100-
eyde \"oltaf!:t is required to operate the cali
urator (1)(;(; 1> ]>ccifications belo\\") . 

SPECIFICATIONS 

Input: 2.0 volts. 400 cycle~: tot:ll l,nr1llolli~s "",,,t not 
c~ce.:.-d 5%. 

Output; \\'h~" ill po,i, iv" 0" the !)"!).'l·t.'·pl' ",kropll0ne 
H._cd on ' I'Yl'f:,; 1,,:;1 ... \ lind ';)!) . B Sou"d-I.l·,·" l ;'INcr~ . 
Ihe rnlihr:J.lo,· I)f(}d"'·f·~ :l ~0!nld WC","U'·C 01 S5 ±I db 
("hovc a refcI"clI<"e lev(Ol of HJ)()()2 ",;(·rohar) at (I.c ,nino· 
]Jhollc Jial)h,.,,).(," for rawd i"put as ~l)cf'ifled aho,·e. 

Terminals; Input te,.,,,i,,,ds (lre Tn"'; !);:lS-\\' Bindin\.: 
l'o~l>. 

Accessories Requi red: 'IOO-c;o· cl::: .:::'''·(·C, \\"ith outp"t 
~o"lrol llnd \"0Iuneto,·. TI,e Tn>t: I:';C7·A ·i·ra".j~tor 

T ype 

O~(";ll:olOr. (" l",ttcr.'··opcr"I< .. d dev;,·c that i"cllld('~ ,!II 
thc<n i:'le,nnllts ) is '·N · ()II'''jclldl~1 (SI·C l>"j.(C \.,:.11. '1'1 .. , 
'('1·Pt; I:.!I 'I_ .\ t ·"il O._,·ill"\0r (a-(" op,..r:tti·d. ~ p:tgc IflO 
i~ "l~o ~a(i~fal"10'·'·. F0r """ with thi ~ o~(·i ll"to,. . whi,·!. 
i,wludcs an output eVlltrol. thc ,·olt",ct<>r "''') 1)(' :l 

\\' ,..,\on . .\I odel :~I1l. ()- ;, vo1(. r c~lirier tn,e. [t-e '·0itll lf'ter , 
:'!I)oo ohm~ 1)("· volt. ,\ ,·at·\m,n-tubc v(ll(ml"ter. su("h ,,~ 

thlo T I"I"': ISO:)_.\ (P:ll!e 1.<:4 ) (·:tll ,,1'0 he lisen. 

Dimensions: (Length) 4Yz X (dia",ctl"r) :.!Yz inches. 
OH'r -nll. 

Ne t Weight: 12 OIU)('cS. 

Cru/e Word {'firr 

1552-A 
1301-A 

~ :> und-le vel calibrator ... .. • . .. ,., .1 
Transistor Oscillator . , . .. .. . .... . . . . 

:';ATfY 

O)IE:GA 
$45.00 

Price on reques t 
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SOUND AND VIBRATION 

TYPE lSS0-A OCTAVE-BAND NOISE ANALYZER 

USES: Till' Onaw- B:l1ld :\oi;.:(' .\n:d\"Z('l" 
makes po,.;:-;ihlc the ,,;jmpk and rapid allai.\' . .,;i,,; 
of lloi;.:('''; ha\'ill}!; (·omph·.\: "'pCl'lr;\. Operating 
from ihc outp111 of a :"ound-lcn:l meIer 
(pa )!;c 0), it i:-; mol'(' ("olln:oniCIlI (\t;m \he 
:;olllld .\n,d.\"Zcl' fur those :Q)pliCal ions where 
a kllOldrdp' of the indi\"id\l:,l fl't'qucllcy 
component:" j" not required, nnd. in addition, 
j:; jlanil"ubrl.\' ,";]Iil(>d fur lloi,.;c mca:<un'llH'nt;) 
Oil nirlT:tfl, \"('hi(·lc.~, ami nlathinery, fol' 
til(' 'lIlal..,si ,,; of uflite noi,,('. where speech in 1 cr
fcren('(' kn'] is th{' :-:i)..!;nifi(":ln t fnc\Ol ' and for 
d(,1 ('rm illa ( ion of t hI' po,.:,,;il )Ie da m:lgin.i; ('Ired,,; 
of noi .~(' on hc:\rin~ .. \nol l\(']' impOrl,lllt :\P~ 
plication is in dCICl"lninill!-\: the :H:01I,.;li(':l1 
(·haraetcrisli('s of room,,,;, It i:-; pn!'ti('u1:trly 
\'aillahi c in proliuC'lion [C':-;tillJ.( !llId rill' lIoi,.:c-
1c\'(~1 :wcept;IIlI'C tc,~ t",. 

DESCRIPTION: Th" :1n;\I\')';(,1' ('on;oi,.:t ;s of a sf't 
of h;tnd-pn!<s fihpr,.: wi1 Ii ',.:election by mCan,~ of 
;, r(ll:I!'Y ,..;will·h, fullu\\'ed by :111 atlellliatorand 

[tn amplificr, \\'hie!t dri\-es both :111 indicating 
mct!'l' and fi monilot"ing output. 

T ht' lilter i", isolnlcd by :l I'c:;i"lall('C pad. 
whi('h makes the filtcr cha!':l{'lcrislil's ill(k
pendcllt of thc SOllrce, pro\"id('d th(' :"Olll"('C 
impcdall('c e ither i." small compared to the 
2{).OOO-ohm an:llyz(,l' irnpcdall("c or is cOIl:;i:tnt 
O\'el' Ihe :llldio-frc(lllPllCY rallJ.(C. 

FE ATURES: • Small. eompa1'1, lighl weight. 
• l·:x(;t·lknt :lticlllwiion char:I('I (' ri,.:li( ..... 
• :\rolli l oring Olltput IS pro\·ided. 
• :\leC'ts .\ .'-': .. \ . sl andal'ds. 
• Opcrate." fmm Olllput of the TYPE [.).)1-.\ 
()\" Ih(' ' I' YI'I-: / .)O-I{ ::;OlllHl-l.c\·('1 :'.lel('1" as \\'(·11 
as oiher .";Olllld-I('\"(~1 nW\N . .,; with oUlput. .. 
:](iPqu:ltel.\· fn'(' from lIoi:-;(' llnd distortion . 
• Ca n be ll:<cd dircctly II-jIll microphone fur 
hij.(h sound ICI·d . .,;. 
• .\mplifier input j:lck permit,,; amplifier 10 
he \I,.:('d alone. 
• .\-C power :;upply C:l11 1)(' ,,; lIh,,;titult:d for 
batleries fo r laboratory ll:<C. 

SPEC IFICAT IONS 

20 I; to j;') (. «((m p,,-~) 

,;:; I; IOI':'O c 
15Ue10:JOO" 
300 e (0 VOO ,. 

r,OO ~. to 1200 e 
I:!()() e to :! .. uo C 
:!lOOcto ·1:-;00" 
4SOU,.. 1010.000 (hi:::.h pa".,) 

III ~ddilio",,, h,,,,<1 wi ll, ~ flat ('I"If":"'Wr;,Ii<- fro'" :!Oc 
1" HI kI: ;, ""aila!'l" "t Iwo ~Wildl J){o"iliolt ~ for co,,-

'·clticlt,..c in ,..<11ihral;0" :ll:"in"t the ,,-,nn,l· l,-,·cl ",.'I.'r . 
Input Level : JklwN'" i and HI ,"olts fur norm~l (":"'11". 
1.(',·(·l.i lll'tow onc \'olt !"('(hlcc Ih,.. r""J:(' of rc'adinJo(: 1),"_<,-, 
hiJo(i L('r Ih"n 10 "011, ()\""rlo:,d lhc fill,·,. ." 
In p ut Impedance: :!O.OOO ohn'~. \"1"" i" i,olall'd h."" 
r('~i>1:1l11 ·t pad, .'iO 11o:n p('l"fOrinall('c i. indrp('IIIll'lI t of 
~OIl"" C if 'Ollrt·C ilnpcd,,,,cc is con.<I:U'\ '''"1'1" ""dio ,'''''I:e 
ur i ~ ~ I,,:,[l co'''p:on . .J to :W.OOO oh",~. 
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Source : Souud-leyel 1"c\cr sUII))I,\'i,,/!: :\nal,,'z('f in put 
" ,)!, t h:,,'c lUI\" hWI!, low i1l(c"",,1 Ilui,~, "lid luw distur
(iun, '1'1.(> Tl"I'f: ].;,;1-,\ or t h" '1''''',": i,~n-H ~ou"d-J.~"cl 
,\[ctc" i~ ,''''' .. 111111"",]NI. 
Direct Use w ith Mic rophon e: Tht) ']"" I'f: 1':;51-1'1 
('<)I'(\'·",<'r ~[i('rul>hollc :',' ~I'"'' or Ihl) Tn't: i,;!l-['Z':; 
D,"":I",i~ ,\l i""OIlI"",c ,\ __ .",,111," can be u,t'd if 110(' halld 
It'wl.< ('x(,('{'{1 it) db (,." l).1tIK):! J.'b"r ), ..\ Tn'.: 1':;;,)0-1'1 
'\ [;"""1'1",,,<' ,\d"p\ .. ,. l'[u~ i, 1"(,<t"i]"('(1 with the "['Y" E 
;,;~'-I':!'-, I ),"""",i<' ,\1 in<>phu'H..' .\~'o:'nIA ,'" 
Leve[ Indication : ,\ [(>1 " ,. (,,,1,1,, ·,,1("(1 in dceibt"ls from 

Ii H> + HJ dh: :l1I<;"Illlatm- ",,,'Cr, :)t> db in HI ,il, ~leps. 
].",,(>1 i.< ,'''''' of "'Ncr alLd "UC"U:H<>r rC:ldi"I:', 
Attenu<1tion: KW('pt for t he Imn',<l :",d hil:hc,t 1)!\"d~, 
!Ll Io:"~l :W-<lh "11O'I1I1:1!i,),, i~ "ht:!i,,,~[ :I( ,,,,,:-Im[f t['l' 
[",,,,'r "uIl,,"al ,,\It-off frc'l"(>'''''- :md Iwi,'c the U]'P<"C 
1I,,,,,i,,,,[ .'ul-uff fn'quc''''".''::I! I~:l_t .;(J-dh "UNluali"" i~ 
"hl:li'h~[ :It uIIl'- fuurth the lu\\"{<r !lumina[ "'iI-,,]T f ... ,_ 
qW""'," ~IId at iow' li",e~ the Ulll,cr IIumi,,:ti " 'H_off 
frrqu('tI ('.'-' T h(' ;,;-c',I'l-k lo \\"'p',-",s lilto:,. 1m" al h'a,t :l{)--c[h 
au"nu"tion :It :lOll" ,,,,r! ,:;0 db al IOU ~,\"('Ic,~, The ('>00-
c" ,·, ' I~' h;l!h -pn '~ lill<'" h'h "l [f',vt :lO-<ih :1(.l{<I\""li,," :It 
21tX) {'.\'('[{<~ 'lIld ,~O dh:u !:!IWI r,""[f'_" 
T ubes: T hr<'" !l'l nnd 011(' 1'1'4,:111 furni"h,~d , 
Power S u pply : Batl"ry. IIw'l:e", HT,\OO, Ihtt('r," i5 
illl"lud,'d in prirf', For a-,' "1H"r:<li"u, '1'1'1'0; 1:1(;1-,\ l'uII"er 

SOUND AND VIBRATION 

~"PI11,,' (P:l:':(' 121) fit~ hatt"'"\" (-()"ll"lrtuwIlt, 

Accessories Supplied: :;1,i"I<I,,( \ ""hI" :!IU\ !JIm: " ,'~l'''' -
01_,' for "<) " "~c,tin:.! :1""I,"~~r to ,<.OUIld"le,'"j l,wH'r , 

D imensions : (Width) J 1% ,x (h"ight) [:1"16 " (depth) \l 
ill<"I,~" , on'r-all, 
Net Weight: 27 puuud" iuc1udiul: ]':o\I('r.,-, 

I'ric" 

1550-A 

1550 - P1 
1261 -A 

Octave-Band Noise Analyzer 
Replacement Battery for above , 
Microphone Adaptor Plug "" . 
Power Supply . 

.\ 111-:,\.\[ 

,\IlI';\.\1 \])Il ,\ ' I' 

.\!.I"I"O\( 
"t'rr\" 

$535.00 
5.79 
4.00 

128.00 

TYPE 760-B SOUND ANALYZER 

USES: Thi~ in:;(rUllIcn \.. has been dt':<igncd 
p;ll"lil'ulurly for anai,\")';ing the n()i ,~('s prOlhll'ed 
Ily ('lel"l rit'al ;\Ild mech:111 ieal ('IIU i pmClll ) sllch 

a~ airplanc :llld automohile cngines, indus
hial m:whiner,I·. nnd hOll:<eltold appli:lIH;es. It. 
opcralCs from th e OUlput of lohe Sound-l.c\'ci 
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SOUND AND VIBRATION 

.?I!ctcr and mC:l:5\1I'CS the amplitude of each 
indiddulli frequenc .... component. or pitch, III 

the Iloi~('. This infonn:lliull is \"aillable in 
tnH'ing; :lnd l()('alin~ the ";OIUTCS of noise. 

In the eleenical laboralon", lhe Sound 
Analyzer (;:111 be w;pd as 1\ lwnlll)nic analYi:er 
:\lld as a selective hr idge ba\am'C indicator. 

DESCRIPTION: The cin:lliL is that o f a thrcc~ 
.~tagc dC:,;"<' llcral h"c scler\ i \'C amplifier h:\\" ing 
a l>andwidth Ihat is 1\ ('011."1,111\ I)('recllttlgc of 
the operating frequency, followed by a \"olt
meter. T he frequl'lIc .... to which the tllnplifier 

is tuned is indie<ltcd b .... a :<iltglc di:d and pll:<h. 
button multiplier. The amplilud(' of the 
selccted component i.s indicated din·(·tI .... on 
the meter scale. 
FEATURES: ~ Externnl magllt,tic fields do not 
:dYect readings, 
~ COI\:-; tant-pet'Cent:lgc handwidth is an ad
\'~mt :\gc for mcnst!l'emctlts on m:u.:hiuclO \\'h{),~(' 
speedlO nllcttlate, 
~ Dinl can he t'ot ated ('oltt intlou;;h- in cilh(>r 
dircciion, SO that the an:dyz(>1' tan h(' :HlaptNI 
for automatic rccordinp:, 

S PECIFICATION S 

F requency Range: I'rom:n to ;:.00 c,\'cle~ p,er ~~ond, 
direct rel.din!:, Thi~ tOlul "'''1:'' i, "'''\,(~rl'\l in Ii"" complele 
tur"~ of lloe 11I,,;nl: kn"h, the n",!:"., on Iho ,'"riuu~ di,,1 
r\JI"l ion~ ]''''''!: :.!:, 10 ':" ,.j I,) :.!.ill, :.!.iO 10 ,,;0. ,tiO to 
2.;OIJ, ,,,,d :.!:.oo to ,,:;00 ~.u'I", .. \ 1>lL~lo_hUllon switch 
"l1ow.~ i,,,,nediale ch"nlle of the muin ronlrol to anyone 
or Iloc.-e r:mJ:cs. 
Frequency Ca librat io n Accuracy : ± 1.5('~ of the Ire
(IUency to "hi,·h Ihe d;,,1 i, ".'1 or "1.- 1.5 cyde~ per l!eeOnd, 
,,'hichen" ,,, the I"r):cr. 
In put Voltage Range: I mi11,.'ol, to IU "ohs for u&"\ble 
i"dkalion~. '1'1 ,,, "'Ner >'{'"Ie i. ralihr'lled for reading 
dirC<'tly componNlt lo"'."~ do" n to 1'·0 of lhe SQuml I'reJ
~"re (or ,"ott:.ge) of 11,(.' funrhment:tl or loU(lc~t compO
ncnt. I lc",·" I I,e i"I',,1 \"olt:u:C:lt the I(>u<l(,, \ <:o"'Il'.lne,\~ 
or f""tl"'''("Htal ,Io.-.ulll he 0.1 ,·"It or hi):hcr. 
Input Impedance: H~I\\"e~n 20.\~)l) ""d :IO,OClO ohms, 
dCI)l'ndillJ.': up»n II", H'lti,,!: of Ihc ~~",iti\'il.'· con trol. A 
hl()Ckinl': t"l",d,or is ill >j{'ri("~ with tt", 'nllU!. 
F req uency Response: Fbt "i1l,in +t db o,·cr the 
('nlire ra ub"'!. At ]loim" WhNe 1\\0 r:tr,I':':S o,·erlal>. the 
H'"o;I;"il,· is the "".me on eilher r,,"I':(', "ithin ±I db. 
Band W idth: 1l('1:lli,·c "tl(''''I(I, i"n i~ 3 db at I % off Ihe 
l,,·:tk 10 ,,-loi('10 t l,e ~n:oI_,-z"r i~ ItIlW<l, 

Direct Use w ith Microphone: The T,'rf: 1551-PI 
('01"1("11",,," )'1;('ror>llone Sysl('m or tho 1'\'1'1: n!)_J>25 

Tn) i(·~1 uor ... "li7.(!<1 re:,jIOtl"c eu"·,, for the TI'I't: i60- H. 

Tu~ 

Dynnmir ).IiCrolll,one ,\"-"",,,,1,1,'· ('"n he lI'l..:1 if th(" 
r.on, po"..,,,t Ic\"d~ l'x.-ee<:1 70 dh (re 0.0002 ~h"r ) .. \ T,·Pf: 
15J\.I-I'1 )'1iC'rophOl'o .. \d"I)IOr PluJ( i.1 r("'I",rl,<1 with Ihl' 
d.,'n :t tnie ",icrOl/hone. 
T emperature and H umidity Effects: l'"dr'r ,·"r.,
!>C,·cre eondition~ of le"'JIC"'t"r" ,,,,t! Io",,,i<l;t,' hli):!.t 
~hift~ in <""libnl1ion. ".;.-n,;li"ity. uml )),mdwidlh m"., 

Meter: T he indic,uing me"."r i~ t,,\ihrntMI in IWO "'<1lll:e", 
For eon\"enience in 1I~ the "'Ncr ,..."Ie i~ .. "11h,,,I...:1 with 
Ihe 0 locllioo 2 <II, h..low full ,(,,\It 011 tlo(, ,,, .. t("r, >-Q th,.n 
actm.1 meter i'C'ales :I." +2 H> -:W dh a"d -I t to -40 
dh. Auxilillr.,· I,,-,,"ccnta!':c flInJ(e.i rlf 0 10 I:.!U% '''Id 0 10 
:!I% a rc IlfO,·idcd_ 
Output: .\ jack iiJ pro\'ide<:1 0" the .. "twl for l>hll':~inl': i" 
II JIi.ir of hc .. d tclcphoues, in orrl("r to Ii",·" to tilt' a",,,,,1 
COtnPO"('Ilt of the >!Ound 10 which tI,<, i",lrun"'''t i.o tun""l. 
Thi~ i3 111 ,00 u""ful when Ihe "n"l~ ?;r'r i~ "'l'{l a~ a hrid~e
h"I:",<'<! indiCUlor. 
Tubes: T hH'C I L I-In») , .. ,d 0"<" I" I- In)(" ar<' u,...:I, tn
J(cther wilh a neon p;lot lil(lol (~E~I"' ) .. \11 "re ~UI>pli<.:1. 
Batter ies: The ballerie.< r",-,\lirl..:l :ore f"ur Hur!':c.,,; 
:;';0,21-"111' 1.5-'·01{ h:l.llerie~, or lloc "':lu;,-"I",,1. ,md Ihr~ 
lIu rgCAA :;';0, Z30:;';X ~.')-'·olt l",ti('ric', or lloe ("(111,.·"1<,,,1. 
.-\ 11.1tter.'· co"'V,,,u,,('nt i~ I!'"(wided ill ,I'e <",,~ of .,,~, 
,1I.ah·zer. 1I"lt(',riM are ~ul)])1i('d with in'tr",,,~nl. 
Accessories Suppl ied: A "hicid('(i (,,,hl<,,-:u,,I-I,hl l': " .... ~m
hI~· for {"()nnC<:ting thc "u~b·zcr to the >!Ou",I-]",",·1 tnCler. 
Case: Shielded earryiuJ( e""" of lIirpb"c-luR.R.:t!.(c <:On
~tructiou. 
Dimensions: (I.cn!':th) Iii x (widthl 10 x (hci!':hl) II.Y:; 
i"chC8, over-all. 
Net Weight : :10% J>o""d .i, with l)lltlerieg, 

A heterodyne t~·pe of anal,n;er, THE 

736-A, wiih con»l:mt h:wdwidth in 
cycles, is de.scl'ibcd on p:l~(> liG. 

" r"·'u'--__ - -- ----.--:----:-~ -- -
760-B I Sound Anolyzer ·,"", ·· ····,,··,· 1 

Set of Replacement Batteries for above , . 
1550-P 1 I Micropn one Ad apto r PIUg·· ,··:::::: 1 

Coilr il"ord 

.. \.'I~I"A n 
A'Jvl"A itA D1I .\ T 

~IATOH 

$520,00 
12,02 
4,00 

HANDBOOK OF NOISE MEASUREMENT 

The Il:lndbook of Xoisc ). [Cflsurcment is a 
manual rcc(>nlly puhli"lwd hy GcnNal Badio 
Comp:U1." con'ring lho1'Ougitly lhe measure
menl of noise and ol lwr airborne sounds, 
.\UlhorlO arc Dr. ,\ , P. C, 1'('\(>1';;011 of lhe Gen
eml Badio Engin<.'Cring Staff :1Tl(1 Dr. Leo L. 

BN:UlCk. Di rcctor of thc Acoustie LahOl"aton' 
at ). iassaehusctt s Institu le 01" T('chnoh)~\:. 

CopiCl:! of this handbook :11'(" a\'aibhlt" froill 
lhe t:cncral Badio Company al :t priee of 
81.00 c:lch, POS1P:lid, in the Lniltd Staics 
:md Ca nada, 
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SOUND AND VIBRATION 

TYPE 761-A VIBRATION METER 

USES: Yibrnlions in Illlwhill('''; and structures 
call be IHC':l>'ur('d qnick!y and Cihily with ihis 
in:<tnlllH'nl. hll' the manufacturer of Ill:l{'hin
cry :tlLd equipmcllt, the TYl'~: i (j[-A \ 'i1)ra t ioll 
:'1 1('\('1" is extremely llsefu l in rc,.;carch, de,,;igll, 
and production testing. :\ ln in \{'Il:l IH'e cllgi
Iwprs will find it u>;cful for dl('('king lhe Opel'
:ltin~ ('(o)l(iitioll of 1waring,.;, gear tr:'li ns, and 
01 hl'r m('l:b!lni"m.-;.E:\T( 's,,;iq~ \'ibralions d ue 
to improper adjustll1('nt, or to stnu:t1lral 
rC.~()nall('(',; C:lII be 10(':11('(1 and lll(':\slll'ed. 

li s c.'\ccllcll\ ]o\\"-frcqucnc.\' rcspon:;c per
mits Ihe ,;tudy of lhe o)lenHioll of oell dri\'cs 
and of the cl1"cel in:ll('ss of moun t ings designed 
to rt·duI'(' \"ihration_s ill adjacen t structures. 

.\ fn'qUl'lh:Y 'll1aly";i,, of t he mea;;\l rcd 
\· ibl':' ! iun nU l be made wit h the TY !'~: 7U2-B 
\ 'ilJr:llion .-\nalyzcr (page 21). 

DESCRIPTION: The Tnl': 7UI -A Yi brnlioll 
:\ [e(el" consists csscntialh' of a \' ibmtion 
pid,up, adju.,,;table altCIlU;1tOI", an amplifier, 
and a dirccl-re;.ding indicating mete r. The 
pickup i~ of the inertia-operated crYl:il ai type, 

\\"hith dcli"crs a \"oltag:e proporiion;ll to the 
a("(:pINation of the , ·ibral on" motion .. \ n 
intcgra li ng net \'"ork ('oll\'en ~ i h i~ Ol1t put, 
whe n dCiii rpd, to a ,'oltage proportional to 
\'e!ocity Or to displacement. Thc type of 
rCSpon . ..,c is "elected by pu"h-blil IOIl 1-i\\'ilt]w.s. 

T he baiiic lInill:i in whi(·h I l l(' in"trl1lllen[ i.'S 
ca li brated are inches !lnd s('('ond,,;, alld cali
brations are in l"oot-mCatl-,,;quare \":1I\1Cii. 

FEATURES: .. l)ot"labic and self-eontaill('lL 
.. :;implc 10 opcrnlc. 
.. Di rect reading. 
.. Heads three re:-;pon;;(' ch;waclcl'i";li(·,;, ;t("te!
cration, \'c[o("ity, alld di.~placcmc l lt . 
.. Low-frcqll('Jl('Y n!";jJol\.~c dow n to 2 cycles 
pcr sccond (J 20 per minute). 
.. Jndepemklll. OUlput~y,;tcm for P;\IIc! meter 
and out put t('J"m i nal.~ . 
.. Scmi-l()~;wilillnie met ('I" !-walo permits wide 
l"anp:e of mca,,;lll'elllent with ;1. single mu ltipli\'J" 
sell ing . 
.. Particll!arl~' wcll adapt('d to tlte 1I1(';l":U]"('

mCn! of m;u-hincry YibraliollS. 
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SPECIFICATIONS 
RANG ES: The ,-)I ,r;'lI;011 meter j, dire'-i-rcm]i".\( in 11,e units ~hown in the rall.l(C \abl ... 11<'low. 

Viliralill1l 
Q ,ullltil II 

10 ",it,·o·in~he~ to JO in('h('~. r'''.~ . Displacement 
Velocity 
Acce leration 

100 mi('ro·j"chc~ I)('r S('('oml to 300 in('he~ per sceond. rIll". 
0.160 iurh Jler "c,-oll(1 lK'"r ~('o,,(1 10 :190\) i"eh"~ I){'r !\(!("md per ~(>('o",1. nn~. 

RESPO NSE C HARAC T ERISTICS: TI .(! ,"e,'po""" iollo,,"~ theoretical cun'e~ of the <IUami, .,- ,,,,,;,,"\u"cd. 
" " , f.('quellcy within t he foll ow;,,:.': tolcra",·c~. 

Qur.w'il.ll 

Acceleration 
Velocity 
Velocity 
Displacement 
Displacement 

O. lGO in. ~e sec to :1000 il\./ >rec/~ce 
1000 "in. ~c(' lo :jOO ill.he<: 
Below [GOO 1-';11. ' S{lC 
100 "in. to :;0 in, 
Below Ina /o'in . 

ToJ('ru"ce 

::!: IOr'o 
::\:\0% 
:1:: 1;;% 
::1:10% 
± , :>('~ 

" to ~(jn ('1'.' 
.) to 500 cp_~ 

20 to ;')00 "II~ 
10 to .')00 ~p< 
:!() to 500 "P' 

D owu :!.;("~ at :! "P' 

Down H)r:~ at :! ~p8 

Dow" "2:,"0 :\t 10 "1" 
Dowl! ,;0(""0 :It 2 ~p~ 
Down 2,~('~ at ]I) 1'1" 

Ab",'c bOO cps t he "rroc incct:,. ... ". ~nll may reach ±:"IO'.4 lit 1000 <:1'., 'I'll •• is 0,"""",1 by the ,jill",,,nc'" in rWI>O"'" of ;"<li"i,j,,,,1 pi~k"I" 
ncar ,..".""""eo. 

P ickup Unit: Irwrlin-vpc,at('<l. Bophelk_,:11t_rr.,·st,,1 
ty)r. :\'on_linr.qrit.'· onU1"s 'It 10 ).! or :,!IOO inchc, Ix'r 
~(,{,o'HI p('r ~""Ollli. l'oint "lid h"ll lip" "",I "" S,inch 
O'''\(',,,iol\ rud arc slIPI,lied . 
Meter: So·"l!) rc"d~ <liretolly in the '1<1.'lIlit.,- b.:i,,)( mc:l~-

111'",1 - rQOt-llW:lll-"'lllarto ,nil'ro-inehe" for di.-l'l,,,·,,,,,,mt, 
rnm -,n"al'-,ql'arc ,"i .. ,.<)-in"h('~ per ~cl'()Il( 1 for vclodl.'·, 
n",1 rool-'nc:",-sqll:"'(l i lldle_~ Ill'r '5(:("0,,11 per s('co"d for 
:rcccl,-,l':tliun. 

Att(lnu;'ltors: .\ 10-__ 1"1> "ttO'nu:rtor ("h:Ul!!;(,S Ihe m('ler 
s<:"l(l r::t1ibnllion OW":I r:lnlo(e of :((),noo 10 I. ,\ ddilion:11 
JllII\liplicr~ imlil'al(l the c,.. ,-rc,' t Hnits o{ "',':I<\lrI'II"'"l "nd 
multipl.\'illL: f:l<'t o r~ for (',,..h r6IWII"" d,,"-nf'tl'rist;c, 

Calibration: ('o""('("lioll 10 :III.\" :o-~ powrr lill~ '""k('~ i~ 
I>o,,-,ihle to ..,he,·k the ov<:r.,,11 l'alihraliOll (lx('lmlin)( 
pkkul>, 
Te~minals~ A j ........ k i< pr(n-;']l'd on the t""",1 for plUI'()(;ns 

"I(l:l~ure"'c"t of :llltomol,ile-cnsine vibrfltion with the 
Trl't; i<il.A \ 'ibr:llion :\[ eler, 

in n 1>"ir of hend tclejJholll'_< in oroll'r 10 li~tc" 10 the "ihl':I_ 
Ijo,,~ \)('i" l: " '''''''',"'00. (or ~'HlII('el i ll)( t1o.., T n',; iti~,H 
Yihmtion A"al.\"zer, or {or t'U"ne~linJ.( :\ calhOlI('-r".\, 
o;<dUOJ.(f:oph. 
Tu bes : Olle (, I\,}3:1. \);: , IWO I :\'.;·(;T t\lll('~ :l,ul ouo 
11)8-GT tub.: are rC<juired . .-\ (·omp]..,le .~.)~ of tuh..,~ i.~ 

~uPJllied , 

Battery: A ~inl:le >iClf_,'ont:1int'{l bal!N.v "'lit . 11 ..\'I!.; . 
Burl:~'''; ()T.\(;tI, which ~"I}f)lic~ the ne{'c"-",,,r~' phte "lid 
filament ,·ohaJ.(e-<, 1.< in("lud!'<.t. ' 
Accessories S u ppl ied : l'o\\"('r O'"hle for tonlibratioll 
..,hcrk . ~p"re pilot hUll I>. "",I plu).! for OUt.jlut j:r~k. 
Case: :::;1o ield{~d c"rry ing C:l~C of :lirplall(:_lu)(g"gc COll_ 

~lrllction . 
Oimensions: (! leight) 121~ inches x (lcll,:th) 131~ 
ini'"hcs x (width) !jl~ illchc~. 
Net Weig ht: ~:!~:\ pou!ld~ with h:lUer~': 17y'( poulld.~ 
withoul h"l1I'rY. 

Oyer-all {rC<jllellcy cJ>,U:l<.:te,·i~lic~ of the '1'1"1' >; 7(l1-.\ 
\" ihratiml :\I eler. 

Price 

761-A 
761-Pl 

Replac.ement 
I 

Vibration Meter . . . . . .. . , • . - . • ' , . , 
Replac.ement Pickup .. . 

Crxi~ Word 

\' lin;:; 

X OS EY 

VI H1.;";.\DIL\"]' 

$490.00 
40.00 

5.79 Battery for above . , .... , , . 
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SOUND AND VIBRATION 

TYPE 762-8 VIBRATION ANALYZER 

USES: The THE 7G2-B \ 'ihralioll .\n:l]YZCi' 
milke's po>,:-:ihlc the :lllal.":;i:; of Yl\)I':llio l1 i)he
nOIll{'lla ha\'inl!; fundamental h('l[u(, l1('ic1; as 

low as 2 .. j cyc!t' . .,; pCI' "('cond. It i::; intcnded 
primal'il .\· fot' u:<c \\"jlll the TYPE 701-.\ \ 'ihra
l ion :\ le \('1' hilt Can :t1,.;o he UI'cd for gcn(']",1\ 
ilnl'tnoni(' :tn :t1.\" . ..; i.'i 0[' \'{'I-y-[ow-frcqIlPIlCY \"olt
ages in the lahoratory . 

Its range ill('1II<I(':o,; prattic:llly all frcquclleics 
normally (' IWouJllt'red in \"ibmtil)!l sludi('.,,> 
fl'Om the fundamental \"il>l";l(iol1.'" of ships :llld 
oil IN lu rge stnH'Ull'(':-; 10 the ll llhn lnncc 
\"ibralion:; of higit-..;pccd ccnt rifuJ..\cs. 

DESCRIPTION: The 1I1l:\l~'zcr is similar in all 
c>'l'cll lial Chal':1cICl'b;tics of pcrfOnn:lllCC, COII
slnlction. op('r:ltion, and appC:lr;tlH'C to the 
TYl'E j GO-B f)Olmd .\ II:lI."7.cr (pa!!;!' 17) except 
thai the frcqIH'IH'.\- ha~ hecn lower('d by lL 
faclor of JO, til(' output meter h: ['i a si ngle 
logarithmic rallp:<' . ;lnd pro\·i~ion lw-" been 
made for opera! ion \\"iill hroad ';{'it'ct idty if 
dc."in'ti. The latiN ,\rranp:Cnlcnt i . ., panint
Indy U~Cflll in itklltif.\'ing {"omponcni:-; in the 
\\\"O 10\\'('81.. frcqll('I1(·.\- rllng:l'S (2.,:> io 2;') t .n:k . ., 
per ';('('011(1) ;llld in making :I11;d.\"~c,; ill\'o]\"illg; 
compOJl('ll t ;:; th;\!. \·ary s lightly :lbo\lL a m ean 
frequency . 

SPECIFICATIONS 
Freq .... e ncy Ra nge : 2.r. 10 i50 r..,'('h~~. co,,('red in five 
r"I>~"S"S follows: 2.5 to i.a. i.& to 25. 2,; 1075. 7510 250. 
t:,1) to /':='0, 
Ba nd W id t h: For the Sh'lrp ~('l('("\i,·;t., · ]>o,;lio". the rela
live nttf'nu;,don ;< "l'proxi,n:lId,' · :lO'70 ( :~ dh) "~:I ire
II "ell('.\' dilll'dlll.: h." 1)'0 frOIn th:tt 10 \\"j,i("h the nt1:lly~.('r 
i~ IUI,(-(l . For Il,e h,.""d _('I(>,.·I;,,;t.,· po,itiol>. tl,(' :111t'IlU:l
linn i~ at l('~ .,t :I')'1~ for" frNlU('t1 ("Y ditTc,.eur(! of 5%. ,\~ 
olll' ort ,, '·e frolll tl,(' 1J",lk, thn re!ati,'c attenuations ,H·e 
at le'IH !lS% (:15 db) "ud O:H)% (2iJ dh) . re~pl'C1i'·c1.\". 
Freq .... ency Ca libra t ion : :;h:lrp ~l'lecli\"it.\" lIetwork, 
± 11/10 or ± It;! IT,·ll'~. whi!'l".=n'r is thl' br!;cr, o\"er the 
three hi!;hest r"n~es (2':' 10 7;:'U cycles) : on the two lower 

r~"J.:cs (Z.5 to 25 ('.,·cles) . the aCl"unt!'.\· i~ ±5clc or ±O.:t 
eyrie. whirhc"cr i .~ Ihe l"rl.:l'r. The frt'ftll!'l1c.,· :IS deter
,,,illl'd with the bro"d ~el~,("ti'·il .' · '''"twork de\"i"te~ Oil 

the :l'·t'r:lge h.'· Ie." thn!1 ±:!'/o fWlIt th"t dctcn"i,,~-(! with 
the sharp .de('!;\";t.,· "C\wnrk, 
Frequency Respo nse : The re.'l'0n~e of Ihe shlHp selec
I;\"it.,· ne twork ;~ flat within ± 2 dh o\"cr th(! entirc r",,~e. 
At points wherc two r:lT!J.:e~ On·rlal). Ihe ~C,,~ ;t;\"il.'· is 
the .":I'lle Oil either """I.:e within ± I dh. The ""-,,,~it;\";t,· 
of the 1>)"o"d ~cl('(·ti\"it.,· !1<'twork ;~ the ~""Hl l\$ that ~f 
the "harp ~('l('('\i,·i t.\" network within ± Z dl,. 
Net We igh t: :l-I%" !loumb, "ith batteries : 27J..~ pounds, 
without b:lt\eries. 

For other "J>ecific:n;olls ~cc '1'1'1·1: /(jO-B. page IS. 

Co<.lc W<>rd Priee 

762-8 I Vibration Analyzer , ,·,····,····· ·1 ,\\\",\1(1) $565.00 
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VAR IAC® AUTOTR ANSFORMERS 

The VAHJA(;® fluiotmllsfonn(' !" ~l\'CS 
smooth. continuous mallllal control of :L-C 

\'oltap;p' from z(,ro to 17clo ahO\'C input line 
voitaJ,.(l'. A\"ailab1e in sin)!;\e unit s and com
binaiions in rftliuJ,.(s from 170 \"iL \0 2.) knL, 
thes(' uuils arc Il::;(:d for controlling \"(1\lagc, 
IW:11. light. motor speed, and other yo! lage
sen"ili\'c quantities. 

USES: 'I'he VAH IAG'@ adjll.';labk aulo1mns
fontlt'!' find", applic:l1ion,: in Ill(' shop and lah
oral ot'," \\"hl'I'I'\'OI' a-c \'olt :\)l:C mll"t he adj u:<, cd 
smoothly allli continuously. :\ few of ilS 1l.,)CS 

arc: 
~ A-C \'oltagc control in IPstjng and dm'clop
menl work. 
~ Control of ('kl'll'ic IwalN:; and O\'()I\S in the 
laborator.\' and pilot plan1. 
~ O\,()l'voltagc and IIndplToitage tests. 
+- Output voltage ('onil'ol in 11',1ll~fo\'mc\'
n,(· tifier pOII'('r i-:llppli('s. 
+ \'oltage control on a~ing ra('ks for lamps, 
\·acuum-tuhes. ami dt'\'-disc n'clifiers. 
~ Ilhnnination cOlli t'Oi ill audiloriums, thea
tres. photogl'aphie stlldios and darkl'ooms. 
~ :'.1 ot or speed con \ 1'01. 

~ \'o\t age conll'ol in thc ('alihratioll of \'olt 
lI1e\('I'" and allllllcters. 
+ Phase-angle eOIl\l'ob in the c:d ibmlion of 
walt-mete!':; and PO\\'('r-facto\' llH'ien;. 

Although VAHIACS arc buill for 11 :)- and 
2:m-\'0It ('in'uit s, th(,y can be l\.';ed 011 circuits 
of high('\' 01' 10wcl' \'ol! age in conjunction wilh 
fix('d-mt io auxiliary i \'Hnsformers. Gangt'd 
units arc availahle for parallel, s(,ries, tlnd 
polypha:;e c01l1H:Gt ions (scc pages 30 :I.nd :31 ). 

DESCRIPTION: The VA B I,\ C is a conti nuously 
varia hie nutolransfOl'nwr sl \ppl,\'i ng an ou tput 

TE RMI N Al PLATE 
Te"ltli",,1 I'IIIW of hi~h-im
)I,\('t-.,(cl'lll:th ",ol,IO!<i phen
oli,· hn .• I",rril"'" Il<)twecm 
terminal.. (0 prcn:mt :wt;i
dent:,1 short cin;uili! . 

CIRCUIT 
('ir"IIit (\i:'l:rtlm prilllc(\ 011 

wr",j",,1 IllIIte ",si,t ~ in Illak
ill!: pro),cr ~O""('" ,; ,,,,~. 

TERM1NALS 
Terrll;":!I,, nre o:omhi""tion 
s<;rllW und solder ( .'·VC. 

BRUSH 
( ;cncr,,1 H:"lio unit bru.~h. dc
~ig"cd for (·.,,, ,(,"'t rOllt,wt 
pre"~\lrc. flrll~h holder ''''''no~ 
100wh \\"imlilll: if oru~h is 
d"r,,~ged - pre""'''I~ hlll"ll_ 
OUh. Bru~h i~ (,!l~i1y and 
qui("kiy rcp!;,coo if lI<'t:c,"""r.,· 

voltage from zero to 17% abol'c line Yoltage, 
11 ('()n,~ists of a singlc-Iayer winding 011 a 
tomidal iron core .. \ s the di:1I is 1'Ot,u('d a. 
carbon brw;h cont act tra\'CI'SCs the winding, 
"t,lpp ing 011'" a portion of lh e iOla l \' oltagc 
uno:;;; the winding. The bru~h is al\\,:I.\·s in 
eonUtct \\·i, II the \\'inding:, ;lml the \'oltngc 
bel \\'cen I \I rns is al wa \ 'S l('s,-; than t volt. (,\'1'1\ 

in the larg(':;t m()(kl.~, \\-hile in the .. mlal ll's!, 
model it is onl\- ahout. O.~ \'011. The \'ollage 
intTl'1H('!lls obt;lined :IS lhe di,ll i" (U1'l\('([ arC' 
al\\"i~Ys less than the yoltagc be!'II"C('ll turn", : 
si l1(,(' t he brush :;P:\rlS more thall on(' 1111"11. 1111' 
ehan!-!;c ill yoltage is praciically C(1Ilt.inIlOIl'; . 
The brl1::;h eh:H"aclerislics me so ehosen that. 
ex('('s"i\'o hea t ing docs not OCClIr in the tum:; 
bridged by the bmsh. 

FE ATURES: In addition io ihe elc>l'trical and 
1l1I'('hallical fcatlln's show n in the photograph 
b(,l()\\" , 
+ TIH~ YAIU.-\C has the adv:\ntap;es of hi.c;h 
etrkie1l(',L smooth control, good \'ollagc regu
lation. :lIld small Si7,c, 
~ Ou tput. voltage i" I' ... w ,llt iall .... incil'penci("nt. 
ot' load and the V..\]{L\C rs ('quilll .v cll'ecti \'c 
on ally load \l"ithin ils raled eapacity. 
~ \ 'ollage \'aries lin!':!rl ." \\'illt di al rotation. 
~ \ 'AH IA CS also fu rni",h OU1Plii voltages 
aho\'C line \'oitagr, mllkillg it pos!Sible to com
pensatc fOI' undcl"\'oll:lg(' lines. 
~ Bearings arc adequate for lllany motor
drh'c appli cations, 
~ ExIra terminals for mid-winding t:1PS on 
Y-models facilitate the usc of llllXilia\T trans
fornw rs. On 2:30-\'01(, models, tap for j \,:)-\'olt 
input is pr·o\'i(kd . 
+ Durable bhH;k fini.-;h - \\"():l l' and abra.-;ioll 
resi::;iant. 

KNOB 
l,a r::OJ, nuted. positi"OJ-grip 
knob. 

DIAl 
l1ial indi('atOJ~ OlltJ)ll~ "olt~I:C 
ill hr):;c "\Ulwmi~. o:,,~ih rcad 
f."m " di,UlIICOJ. 

DURATR AK 
DUl"Utrtlk coatinl: J)rO'-OJ1\I~ 
Lru~h'lr"ck <ielni.,,.,,!io,, all 

o"()do"d~, lonl:thc,,~ life. 

COR E 
:';lri)I-"""",,,1 core of hil;h
):;mdOJ ~il i('oTl "tOJ('\. 

WINDING 
Smooth. lll,iforlll wi"di"l:. 
b~"kOJd n" i,,~idc of t.,roid. 
~inl;lOJ layer 0" ollt~idc. 

WEIGHT 

",inilllizc wcil:ht. 
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DURATRAK 
.\ 11 \ '-]]'10<1(,1 \ "al"l:H':-; han' hl'!l.';h 11'lwks 

Il"!'a\('d hy llii' ]) rlt .... TH.\f\ )l1·O(·('~.~, I\'ili("h p ill" 

:t co.uilll!; of :-liln'l' alloy 011 Ill<' hru.~h-lrad.: 
slIrfa("(', Thi,~ i.~ Ihe m().~l important CIt/mlll'(, in 
(wlQlrwlI4vrmrr monllf(u'{lIrc sillc(' Ihe origillol 
!'(/riuu!l' (lillo/rolls/urnl/.;' '!Cw! dadope/l U!I 
Gt'llual Hwlio in 19.3.3. 

W il h Ill(' {'nl'iJoll -I o-C'OPP<'1' con ! :1<'1 fo rnw l'l,\ ' 
used. oxidat ivn of t he c'opp(']' e. tIl oecul" llIu!('!' 
the IJru::.!t ll!i:t rC'"u i L of tltl' hi!!;h lcrnpcratul"(' 
at that point. T he high rcsista n('c of the oxidt' 

VARIACS 

fi lm leads (0 a ('urllu\a lin' c,nle of 1ll00'C' I)('nl , 
add it ional oxid:l tioll . :Lllel highet' n'.~i"i : l n c('. 
ullti i. pal'licubdy IIlIdt,!, on~rlo;lds, ('olllpk lC' 
dC\('rioral ion of ilw hru"h tmck C:Ul Ot'C'U L 

D L"/{.\T HAI\ compil'lt·ty (']iminat('s t h is d<,
tc riol'alion, , ':triani Il'ilh D" ltATHAK an' 11:-; 
d urable a:; fixed-ratio :Lut{)iran:;ronner."j that 
ifS, t he ir ra t inA" :lrC dcterrni lH'd :;olrl.,· b.I' lhl' 
in>.ill latioll. r a r iac" with D UIU'J'H.lli: b:l\'c 
lon:.::cr life, ill('1'ca~C(1 o,-cdoad t:apa l.;ily, [l nd 
dccrcol"'ed maitllclt;lnec. 

GENERAL SPECIFICATIONS 

Frequency : ~]H"'in~nlif)n~ ar.., r .... r 5V-' .... ·(i()-(·_H·II' ,,,n'icc, 
For :!.,),,·.\"(,I(' ,,.,.\"in' >t." I)alo((' :!.~. 

Rated Curre tl t: ( '"" h.., dr,,,,,,, r",,,,l II, ... \' I II I If' al an.l· 
di,,1 !lv,ili,,,,. \\ '1"·,, IIOf' o",·n·"I,,,).!.., (.,,,,,,,,,.,;,,,, ;, 11 .... ·<1. 
110.., Iv,,,1 >'huuld n,,1 I"ke Inore Ih"" ,,,/,01 ,"rre,,] Hl ,,,,,_~i. 

",urn (10,,11"'1 ,,01'''1(<'. 
Maxi mum C urren t r"" I .... dr:'''"10 :>I 11,(' input line 
"uhage ""10(',, 'he h",~\-uh"I('; "v""'~'Ii,,,, ;, ",<,<I. The 
\ ,\ 1: 1.\(' "'ill ,-"'" 1',,1 a' any /t-,w, r .,,'11 i,,).! :t I,,,,') <I,.,." i"l( 
no ","',-(' ,10"" "'a~i,,,u'" (·"rrl'nl lIt liu(' ,-nit"I("" 
Output Voltage i, 1111' ranl(' uf "ohal(c :l1·ail:.hl<, a' Ihe 
uull'ul I"rtnin"l~ ,,;110 nl1<,d input ,·(,llalo('. 
Terminal s (,(,<, "I,() Mounting Iwloll" ): '1" "): :!ou_ n i~ 

f",.n;,I,,-(1 lIilh llon'm!,·'! I('nuitl:ll .'Ilt(!~ and ""Id<''-[".!: 
hll:~. '1'1 ,.,,~ \ .:t. 1'-5. Y_Ill. an,! \._~'t) han; '·\I",l.i" .. ~! 
,vlder;".!: flu,1 "'H·II-l.,"!'e u·l"llIitl"I~; T'I·I. ';0 1"",ld,. 
loll\"(' ~'li-I""ki"l: 1"n"irr:,I~, ""d prO\'[,iol\ fvr anad,iltJl: 
nrUlor('(1 .. "hie or l·olldu;1. 
"Line-Voltage " a nd ··Overvo ltage·· Output Co n
nections; U:\'I-:-\OLT AGE ('''''''('''I;(ln rd"rs 10 Ihe 
("nlllt(""1 i,," rvr vulpm ,",,11 111':(' """1:<' vf '."n>ln li,w I"V!tI'I:C; 
0'· 1:[(-\ 0 1.'1'.\(: I·: ""''''l,,--·tioll i~ Ihe """"l"'I;OIl fo. mn_ 
]ml "011,,1':(' r:",!!.' fl'/"" ~("'O 101 ; % "hll\"(,li,,(' ,·"Itnl:.ft. 
.-Ill ~1,,,,d,,r<l" ;l IT" ",0<1.·1~ I.re ,.l.il'I",<I w,/It ou'
mltaf}<' r",,,,,·dio,,. 
D ial; .\ n'''('r~ihle <li,,1.' r .. ,,,Eul: in Olllllllt 1"011",.,. for 
the ol"l"n·oIl"l:.(' ('onlt('<·tiotl. is ]1r<ll"idMI ()II ;,11 "\ ... 
1110<1,,1,. <'J""(,]I\ Ih(' TlI'l: Y-:!. O"e ,id<, i~ \1-,'(1 for \ahle 
1\)0ll"I;"1:. \\"ilh \·ul,,!inl:. dia!. th(' Other f'Jf p",,('1 UIOUtl'
inl:.. 1I;lh fi .~~ ... l di,,1 "ud rOl"lin.!: poinler. ni" l ~ PaU h .. , 
~uppli('(1 ()" ~V("'i,,1 orller I"arlo'll fo,' I":t~;'"u''' I"olt,,].:c 
equ," \0 line ,·"h,,!,::,,. if the o,·cr.""II"I(· """"('l'li'itl i~ 
not 10 he u~..,d. The lo\al ,"'gl" vI (ot;,lio" i~ ;~:!(jO. 

Fvr :om"ient '('ltlp(:ralur('~ "I)()\'e;)() dc~. (;, Ihe \'.\ I( L\e 
bhoilid he d('r;'I, ... 1 :o"~'Ording to thi~ cun·e. 

T h(' T \"I'):s \'.:!. 50-.\ . 50-B. and 2QO..B :ore ~IlII]}lied 
with r('l'('r._il>l .... ,li,,1 pbt\·~. 0"" ~ide or ",\ri"], i~ I""r\;(''' 
for (I,e o'·"rl""llnl(lI ('OUII""I ion a"d 0"" ~id" for JU:t~i" l \II" 
I'nlt"gc ",,11,,1 l<) ]jne '·oh"I:<'. 
KVA Ra ti ng i.~ th<, "Hulm"", t:urrnll ,,,uit;]>I;,,,1 b~

,,, .. "'''/ '""ul/illt: ",>il,,'/<. ,\ \".\1I1.\l" ~:ln h'l1ldll'. "I ""Y 
/""'" >'Clli".!:. :t co",lanl-iltl])('(b,,,'l: 1'>lld 111;,1 dr",,-, lIt 
input "oh",c :I ('u,-rent "0 Jl:re:tter t],lIn 11." ,,,,ui,,,,,,,, 
(11"..,11. 
T cm pcrato re Rise : 'I'll(' r:l1 itl~i of \'" H J \(''''; :lr(' ha~<"<I 
011 0lwr:l1ion ,,' ordirrllr.I" r/l/litl \('I,,]wr"IUI"\'~ willt lin 
","('rage letn))!"rat ur" ri~\' of nul Inl)r(' Ih:lt, ", I~ (·' ·nl;l(r"dc. 
\,"hen nll,hi~nl \(""])('1'", urI' (':'<n~"(I ~ 5U~ ('('''1;1(,-,,<1('. k,-:\ 
r " li,,~s .<hvlll<1 be \I."·,.(',, . ...-~I 'h ~\ro"'n ],duw. 
No- Lo ad Loss i~ ro'c;"lIro'<1 "I till r.,'d('~ "'illt r"ll~1 i"put 
1'011:11:('. Lo.'''''' IIr(' g\';Ir:'''\l ... ~t nOL to ('s,-«'<l 11t<' ":Lluc-i 
1I"'l'U in Ih(' ~1)('('ifirAlion. 
Dr iving Torqoe j" Ihe torq"e r~(uir('d 10 tur" Ihe 
1'.\ H 1.\(' ~I",f\. 

Panel T hickness i~ Ihe 'na~i",",,, ,hi\'k"c'~ of p,,"1'1 on 
wl,;~1t Ihe \·AH I.\ l: til" be mo"nl.-.,-I. "itl, the sh"ft 
nor",,,l1~- ~1I1'I,li(<(1. 
Mounting: "I'£' IlhoIOl(r:'I)h~ On I"'RC';; :! .! tv :!:-;. Tn'): 
2()(I-B and Tn'): Y-:! ,It·c Mljl]!liNI ",ilhoul ,·,"c. fvr 1''''1('1 
1II0llnlinl(. T n'~: ~ \'-0. \'-10. and \·.:!O ":l1l hc o,.d(·r~ ... 1 
~'ilher wilh or "hl,()1,H ,.,,-c ( 'he ;\1_,,,,,d£'l~ h",'£' l·lI .... ·"). 
,\ I('rmin;,\ ho~ ('o,'<,r, <'<Ird. ,,,,d "lUI( ;'Te !>To"idNI On 
II,e ;l IT-m<)<kls. 0" ~1>I'<'ial order. Ih'" <'a" ,,1-.0 he ,up
Illi<,d wilhum (":I~C. lout will, Icr",i,>:,1 ho.x ",,,I Ii",· "vnL 
Dimensions; Ol'('r."ll ,li"",,,."i,-,tI~ arc' ).!il·.·" 'Ill II", 
lir·"willl!:>'. I"WI.:' 2 1 \0 :!$. (''''''1,11'1(' ,tilm'n,i""a! ~k"lch('s 
,,,,d drillill].: I(,I"plnl<,' I'"'' 1,,-, fur"i~Jl('d VII 1"<'fIU("t-, 
Ne t Weight : f'f'C 1,,1.11·, m, I"'gc 29. 

For U,;c ",hell hiJt:h inili,,1 ~"n;e curreut ''':1)' be ('~I""'l~,<1 
(UlOlor ~I"rli,,).!, i"c"".I~' ... e"t \:tmp looel. eh',) ;",.1 for 
_!.Qrt-lime o\'<,r1o"d~. the \ '. \111.\(; ralNI ~lIrrf"nl "'''Y 
he e~eC<. ... k'<1 on " litne-rurrcllt b,,~is "s ~Ioown ill Ihis 
figure . Th;~ cUrI'e np],li('s 10 Dumtml ",u'i:lt:s O K L Y, 
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VARIACS 

TYPE V-2 VARIAC" 

WITH DURATRAK 

'1' 1'1": V-:!-S12.50 

'/"YN: \'-2 Y;lfiac :;;\11'('1":<('(1\.:; llU' Tn·t: 
2OO-B. ha:; IlI"ie(' the pO\w'r ratin~ for ,Ii" 
:"anH' pri("(', fit,.: I he :<:\111(" mOUlt! inJ.{ hoiC'.'.;. will 
wilb . .;tant/ :;hock and dhratioll le:'iIS (:\ II L
T-O·lj-.\ ). 

1'111)(: 

v., 
1111"" I 'f)/I~ 

I ].', 

A tomp\!'!!'1," IWI\' unit, :.tn:lll , 
l'ugJ.,!:<,d, :tnd w(·Il-d(':-;iJ.!;lll"d, ill
II'udcd for b:1Ck-of-p:H1l'J JnQllllt
ing. Td<"lIi fOl' lahoratory h('al('l'~. 
~ I}('('d con irol 'i on .. "m:d l .,,><,rics 
motOl"S, \'Olt:lgc' control in <'lee
tronic cquipnwllt :l lld ill X-nt.\', 
diagnostic and tlu-rapcutic in
:)lrumClll :;. 

TYPE 200-8 VARIAC" 
T!Jf' f:unili:u Tn·.-: 200-B r:trial: i.') :<Iill 

:\\'ailablc for tho::;c :lpplic:ltioIlS 1I"III:I'c depth 

T I//le 

200 -8 

__ ~-,I"I'''1 l'nll~ 

I \r, 

behind p:uw\ is t il(> gon-l"nin).\: flu-tor. Rhnrtf'r 
than the 'rUt: \'-2 b.r about Ys illo.:h. it is 
rated at 0.1 7 hX.\. 

I .. ia 
la 

.O",·T\·ohnl((· N>nn('('!;on for GO-ey rie u<e 0'11.,' •. \~ aU 
e)'d('_~. utll~ Ihl' 1;",,-\'011"1((' MUnCClion e:u. 00 II"-'tl. 

'. T 
.c 
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TYPE V-S VARIAC® 

WITH DURATRAK 

Popllhtr J-:unpcrc model (230-\'oll model , 2 
:unp('l'('s) widely uscd in labor:.\lorics :\nd as 
a built-i n c1emcnt in elect rical and ci('Cll'onic 
rquiplIll'nt - now a bene!" \";llue than ever 
bdo1"(', \\"ith the ('xdu:;i\'c D L.: R>,.TBAK-fl'c:\jctl 

('olllat:' surface. :\ "ail:lhlc in sc\'cml lllQ(kl.s 
:I;') li1ilcd belo\\'. All mod!']s :l1'C ctls ily COIl

\'('1'1('(1 from table 10 p:lIlci mounting. 

\'.,.:\1 tor 11;;"'n. lt 
illl'1I\ $:!C).;.o 

\'~',EI:\[ for 2:m-\,olt 
iuput - S:?:J.OO 

v.5H ) V -SHM 
V _S HMT 

V - SH ) 
V · SHM 
V.S HMT 

:::m 

\'..5.\1'1' for 
i'II )ILt - S:ti>.OO 

V.{i t 1.\ I T for 2:30' \',,1 t 
iUJHll - $2i.5() 

\ ' •. -' ror Il'>-"olt 
j"I.1It SI"J.o 

\'·all ror :!:IO-\'01~ 
input $11.00 

0 .. // ... , \'oit. 

(
0-1 15 
u 1:1.; 

0- 2:\0 
\ U :!7U 

VARIACS 

;". ; ...-'" O.Nj ),":l 

"':I. '-,ft 

:tn :.!Ji:l 
:!a ::" 

1:1 I:l 

TYPE V-S VARIACS WITH SPECIAL-PURPOSE TERMINAL BOXES 

Tn'E \ '.,j \ ',\HUeS call be supplied with 
,~p('t'ial-plll'po";(! termi nal boxes, The box di
/l 1I'1I:,ioll"; an' 2; I< x J:i S im.'ht,s x 2 inches dt'<'p, 

Tnt: ' ·-,:l_\ITC with st andard ;}.,,-int:h holes 
fur US or t~t)llduit. The remo\'able co\·er 
allows Ct)llllCl'tiollS to be m:lde without dis
as-'i<'mhly of t I.e ' -"\ HIAC or the box. 

TrI'~: "-5:\ 1'1'1-' \\·hieh is su pplied with a. 
Il(,W type 3-prong OIllptll )'cccplae!c, line
t'ord with h{',\\'y-d uty 3-prong plug, :lIld a 
2-pule sw it ('h. Fuscs :nc prO\'ided for both 
line a lld uUtput. 

1'1111(; 

V·SMTC 
V·SMTF 

CO,H.IT 

CAXAL, 

Price 

$24.00 
36.00 
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VARIACS 

TYPE V-10 VARIAC® 

WITH DURATRAK 

The ratill~ of the TYl'~: '"-10 :-<('ri('1; of 
\ ',wi:\('1i ( 10 :unp('l'c~ 1'111<:'11 ("IIITt'lIt and 1:3 
nmpcl'CS, maximulll, for ll:)-\"olt :«'I'\'i('(' ) 
appt'olwhcs the ('apaeily of eom llllJlll .... 
used olltlet s, cords, plllJ.;:S, and ;"\0. ]·1 
wire ('jrcuits .. Axailabl c in S(' \'('r:t l 1ll00kh;, 
the T \'I'E V-IO has all the ft':lllll'e:; of tho 
Tn' .: '"-5, including t he new D li il."'I'BAK 
conSI t'U(" ion. 

The TnE "-10:\1 ' "ari:\(' is Jisl<,d under 
Ih(' Hc-c:mmin:ltion SC'I'\-icc of Ill{' l"ndcr
writers i .abora.torips for gen(!I':l I-pu t'posc 
industrial control and for dimnU'1' 6('tTicc. 

V·lO~IT for 1 Hi-volt 
j"lml - 5 10.00 

V -HI!!:\1 'l'for:nO-\'olt 
inplll -S I1.(J() 

V·l0 for 11 5-\'olt 
iTlpUI - $33.00 

V.IOll for :!:tij-\,olt 
inpul - S31.00 

Ou/pot/ CUfrtnt 

V·IO~I for llt.-n,]t 
jnl)ILI - S:I.~.:,() 

V_ IOl I .\] fQr2:10-l"olt 
input - S:~G . .50 

TYII(! /,,/>,,/ \ "(1/1. Ou/P"t \ '(1/1. ,-,-",,--~ __ "H",,',"(d .Ifaz. 

26 

V-l0 

I 0- I I:', V_ 10M J1;") \. 13;; V_ IOMT 

Hla laa 
IOn lIJ.'l 

l.a kl"n 

V - IOH } o-nO V-IOHM :!:II) 
\ 0 :!iO V - l 0 HMT 

<In ().2:. 
·In .1:1 

1.2 kl"a 

V _10 H 

V - l 0 HM ~ ] L"; ll-:!7U 
V- I OHMT 

:!a 2a 

TYPE V-TO VARIACS WITH SPECIAL-PURPOSE TERMINAL BOXES 

Tl'r'c V-10~ITI" 

Tnt: \'-IO~[TC 

TYI'~; \ '.10 \",\Hl.-\CS ,'an be Sli pplil'd with 
speci:ll-pllrpose termina l boxC's;, The box di
mensions arc 27~ x 3% ini:lll's x 2 ineiu's deep. 

'!' \"l ' E V·IO,\ IT C wiih s i:Uldnrc! H -inch 
holcs for BX or conduit. Tht) )"cmo\'ahlc CO\'cr 
aUo\\,.') connee! iolH; to he m:u!e without dis
a.s.,>,'m!)l\' of the , ·AIH.-\C Or the hox. 

Tn\·;· \--IO\lT F which is slipplied with :t 
111'\\' \ype 3-pron~ oulpuL r('('ppt:le\ c, lillc
cord wjth hc;wy-dllty 3-pt'on~ pillg. :uld a 
2-pol<' sll·itch. Fuse:> arc pro\'ick'tl f()r both 
line :1Ilt! output. 

_--c--,-T.ytJ(.-:-_~-,C~"'/' Jl"t>rn "ri(~ 
V - \OM TC In:II.U'; - '---:, c"c.oo 
\I - l 0MU C,\Xln ' 5 1.00 
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T ill#" 

V . 20 } 
V·20M 

V . 20H } 
V·20HM 

V . 20H } 
V·20HM 

Tnt: '"20. :'1 1 for II';'-\'olt 
input - g;}5,OO 

Tnt: \ ·-20·11:'11 'or 2;iO-\"ol~ 
i"Vllt - $55.00 

VARIACS 

TYPE V-20 VARIAC® 

WITH DURATRAK 
Largest of t he V-models, the 

1'1"1'1': V-20, with it s load rating 
of:3 \\:VA , is capable of handli ng 
procc.s.s heatcrs, llloiol'S lip to 3 
horsepo\\"cr, and si milar lo:\ds, I t 
is used as a mast.er com rol in 
dimming circuits ror sUl.ge lighL
iug ll nd as fl, \'oltage control on 
inclucl ioll- a nd dielectric-heating 
equipment,. 

T\ f't: \ ·-:lO ',)r 115-\"olt 
input - S4~.OO 

Tnt: \·-20 11 for 2:j{)- ,·olt 
i"pllt - S·I!I.OO 

0,,11"'/ Cun,·,,1 
I" /JIII I' .... ~"'-----,--'o~'~"~I),"I-"~' ",~,~._-;-_-,/~I"~"~d' __ --,-_ _ c'J~J,~uc' ___ _ 1_,"_,,,_1 1(,,_,,_',,_,,_ 

\
~ I I ' .kn :!On :!I.i;l 

II.~ 

I I.~ 

0-135 

(
n-no 
O- :!7() 

0- 270 

:!Oa 

~:1. 

~a 

'" 

:W" 

lOA,. 2.5 kya 

'" 
4 :1. 

TYPE 71-A VARIAC ® TRANSFORMER 
simple, rug;gcd, attr:lcth·c, and e[ts ily mounted 
for cit her laboratory or built-in usc. A SC'·CIl

foot powcr cord is permanently att;.eil('d. :md 
the low-\·o!t age outpuL iti ;L\·aibblc aL bi nd ing 
posts on s tami:ll'd % -ineh spacing. 

The oul.pu t has lIO direct cUllnCC'tion with 
the input powcr linc, and i.-; adju:;la ble from 
zcro 1.0 13 ,'Olls at. ;) ilmpcrcs. 
Inpu t: 115 \·oll ~ . GO c~·clU:I . 
Output Current: ,; aml)S maxinmm. 
Ou tput Voltage: 0·10 \"oh~ opcn circuit . 

Q..J:~ ,·o!u:n'; nmp~. 
No Load Loss: JA:!M than ,. \\":1\1" . 
Dimensions: ( l.e llgll,) by:!.~ ( \\"id\h)::I% .~ (hcij;ht ) ;~y. 
i"eh('."' . oyer·nll. 
Net Weight: .1 1)Uunds. 

The T YPE 7J-A Variac Tr:m:;former is a 
step-dowll tr:ll),Jonller \,·ith SCCOlld:lI"Y '·olt
age adj tl .sl :lble by a. s liding bl"tlsh. Cuse is 

71-A I Variac 
Tran sform er r POppy ! 

I'ric~ 

$22,00 
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VARIACS 

TYPE 50 VARIAC'" 

Tn'v. 5t)..\ for Il: .... volt 
iU I)lU $110.00 

Tn'~; ,;O-H for t:m-nolt 
illl'U1 5110.00 

/ "1"'/ I' Q/./,f 

SO-A 

50 .8 

50.8 1 \.; 

Oil/pili 1'0118 

H 115 
U- I ;~j 

(I-:!:~O 

\ 0-2;() 

O--:!:lO 

The '!'YI'E 50, wit h a. lo:ld 
rating of 5 hit fol' II ,)...\'olt 
serv ice and 7 In'a for 2aO
volt SC1Ticc is the I:IrgcsL of 
the V:u'jac!), Singl,\' and in 
gn.ngs (&.'C J>:lgc 30). it 
handl es hC1WY lightinl!. 
healing, :1nd power circuit. ... 
with ample (·apacit.y for 
tem porary overloads. Both 
mo<kh, arc supplied wilh 
protective cnscs. Dial pillte' .... 
arc rc\'crsiblc and are 
marked Oil ono sid!' for 
OV EHI'O r: J'AC:!': con"",'
I ion j on 1 he 01 hoI' side fur 
Lr:-;r-:-VOJ"TACr ,: con nec
t.i Oll. 

4 HOUS17/.JrDRILl 

0"/1'''/ C,,'I'(',,/-. I "'Jl(rr~ 
/{(lI~d Jl"x. 

J\ .. , \ 
'''H."I f{01 ;"11 

·m 
40 

:!O 
to 

.\:, 
"0 

:ll 
:!O 

.'>.2 

,.I) 

VARIACS FOR 2S-CYCLE SERVICE 
II -T .... ])!' \ '. \B 1.\(.'::;, dcsip;ncd fot' GO-cycle sCI'\'icc, ca n be 111;Cd on 2j-cycle 1;upply at one-half 

Ihei r UO-cyele \'oltaMc and IO:Himting1;. 

Line \· oltag.., ("onncctio: ,:" :---:c:-
Type 

](al('tl Input 1I"ll'd O U1I)UI 1,\' ..\ a~ \ I :I~. 0 \ . I In!tI('(IOul)1U1 \· ... It~ .\ III"ere~ OUIIIUl \·oI la).((· \I:o)(.Om"UI o 111))111 01"1:(> C . 
lbngc .\IIII/erc~ 

1111"" II urr{>llt III 
\ 'o!t:ij.(f' "",,:c .\ mp(·rf'_ 

Y_5H 
Y_5HM II':> , 0-1 I'=' 2.1; ,3 O-I :t;j , 
V_5HMT 

V_IOH 
V_l0HM 110 • 0-1 I'=' ':'.2 ,r. O-I:~;j 4 
V_l0HMT 

V_20HM II:, , 0-11;j 10. 1 L " ()_I:]:, , 
50-6 II;) :m 0-1 I'=' :11 :1 .. ; 11· 1:1.; :tlI 

~"r I'''\'':~ . .,.,.1" w.,,,,I<. nnd QII'er .,~,fiell"<)"'""c P~ II:C 29. 
When onler;".:. 1,le:l"c ~l,eciry lhal \'A H [At: j.s for :!.=.-eyde service, in order thal l)rOper din! m:I.\' 1)(> furni .<h~'<:1. 
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Type 

200-8 

V_, 115 2 

SPECIFICATIONS 

OUTPUT 

I.i llc- '·olt,,~c 

('o""eo'liutl ( \"OIC D ) 

0- 11.; 1.5 0 .17 

0 - 115 3 0.3-1,') 0-] 35 2 

10-20 

3.5 15-30 

VARIACS 

Code 
\\"onl 

l 'I";CC 
(XotcE) 

2Ys n.".;;.. $ 12.50 
--1--

II t: .\U1" 12.50 Uncascd . Wilh 
terminal str ip 
lillcawd, wilh 
ICf"' ;""\ $1 rip 
\\"i th C:lHl and 
termin,,1 ~tri]> 

--,-1--1----1--
1]5 0- 11,j 7.5 (;~.I CUI< I< ,\ 18.50 

- -1--
\I _5M 0 - 11.') ().~ i O- I:!.; 5 " 16-:30 :20,50 

V_5MT :-;cc XVIC C o-PJ.:' 25 .00 

V _5H 2,(; 0.(;0 21.00 

- - '---
V. SHM 2.(; O.!in 

, 
23.00 

\\"i lh case, Icr
lUinalbo:,<,cord, l];j 
I)I"~ , ,~ ,,-itch 

Unca-*<l. with ;?:iO 
Icru,iTl:lI ~tril) II" 
Wilh ca~e :\UtI ;?;!O 
lermi"al ~Irip II;; 

With '·a.w. tcr· 
'ninal box,eord. 2:\0 

o 1711 
O-:!iU 
0 - 1711 
o-t7U -------1--

V.SHMT 

'.1 _10 

____ I plu~, ~w ; teh 

I]neaSC{l . wilh 
tcroll;n al >suiI' 

-V-_-'-' -M--1 Wi lh "a~C and 

\ L') '0 

V- IOMT 

terminal >slr ip 

Wi th "''",c. Icr-

I L; ,u 

mjn:, \ box,cord, II'; 10 
plug, SWiTCh 

V_IO H Une,,~cd. with ;!;>O '\ 
_____ l lcrminalslo"il. II;; ;? 

V_I OHM 
\\"I th ca~c:l1ld :!;>O ·1 
lerminal ~ Iril) IIi) :! 

\\"I lh ca~c, Icr-
V_IOHMT m;n"lbo.~,cor,I, ;!3U .\ 

____ I,'c"c"c'c·c'""i'i,T..I, ____ _ 
Ul\ca~cd, with 
tcr",j"nl >sl dp 

V_20 113 

O-i [.; ;; I 0-1:,;, '0 

0 - ]1;, 'u 
1--

::icc :-':OTC C 1= 10 

1 

I 
I G-;! ;O ·l ",,'0 '2 _' 2 . o :!;O I~ 

II ',·'u . . ) I '~ O- :!;O ,I 
-- ' ... . - .• O-:!,O ;! 

::icc :-':,'Ie (' I~ " 
o 115 t(j ;:l ,Q 

----,---
I~;;;' I. ~() 

() til) ~ 

11.; :;1; \\Tt1, ca-"<l ""d I _V_-_'_' _M __ 1-i''':'''''''i'-'''C;:-I-,',li_' 10 _" lertni",,1 hox 
Ullta,;cd , wilh :!:\II ~ 

V_20H 
term;",,] ~1 T"il) ! I:, " 

·V-_-' -' -H-M--1 With c,,~c "U([ 
leroniual box 

Wit!, ca~e ami 
IC"m;n,,1 hox 

:!:10 ~ o- :!:w 
I J:, ., 

SQ-A 

.50_8 

----,-
II.. -10 0- 11.; 

-lc,7,.c,C"C,",""C""'"C,,C,i, '. C,i>:i"';:-' -'-'0- --
h'''''",;n,,1 box II:, 10 0 - ;!:1O 

10..1 

10,·\ 

2 ,,\ 
O-~ill I 
0- t711 
o 1il) 

I 
O-;!,O 
IJ-:.!:l~' 

i'\OTl:S 

, 
·10 

:!t) 

'U 

1.>-:-\0 ;~~ ,"("I'll) :27.50 

\7 :1U-(i() 

I; :W- (j(J 

I, :iG-W 111-;1-<>'1" 40.00 

J, :l(}- (it) 34,00 

I; :lO-GO II 36.50 

17 :>0- (;1) !1o"",' 41 .00 

:!, .j:; 110 :!:! Jl:X·'''' 49.00 

;?, ....:·~I :!:!:I I 55.00 

:!, .j:, 110 :!I _uLLY 49.00 

.,--, ,j:,-I JO J I\D! Y 55.0 0 

!;H I ;!:,() :,00 140.00 

,., 140.00 

A. :'>1aximUln current can 00 dr:lwn :It lllaX. \'o!tage for the li"c·\·oIH,ge connection only, !'I1"x. output \'oh:lge = litlc 
illl)ut \·olt:Lgc. I';\".\:l~ Ii_a,,] ::: nor"'''\ inl lut li"e I'"lt ,,~e X m,,~imu'" currc"~. 

B , H"ted currCUT, ShOllltl nUL he C~l.~'(ldcd for the O\'e'''-Olla~C co""c<.:t;O". OUII)ut k\'a for o"c,·,·,,!t:(~c o;o""ccli,,,, 
::: outpUt \·oha:.:c X I"(llq/ Clurcnt. 

C. . .\ IT ",odels arc ._hipped will, o\·cn'ol l.'l:':C connections, but can be suppl icd wi th linc-\'ohagc 1."V""CC~ ions On orde,-. 
D. ,\ 11 ,"odcb :Lre shipped wilh o\'cn'oltagc dial~ moless line-\·oll:t::c dials arc ~p(wirjC{1 in order. 
E . \'ari:l('S e,m 00 supplied on ~1)CCial order less kllob. di"I, ca;;c. CIC., at lower "c~ ]>rices. 
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VARIACS 

GANGED VARIAC ® ASSEMBLIES 
(F 0 R PARALLEL, SERIES, AND THREE-PHASE OPERATION) 

Two- ,HId tiII"CC-)!:lI1)! '".\HI.\C a~~cmb1ic~ :H'C 
:!v;dlalol(' for ('oulrollin)! >evcI":ll dr('lIil~ from a ~initlc 
,Ii:-tl. ot" for (.:<1I1I1"OIIil1,1:" ;J-pha>c j'ircuits ill the ~:l1nc 
mantlcr lloat olle Y.\IlL\C coulrub a sin)!le-plla,.;c 

I n pol~'pl1""c ,·ir('uit~ :I brgc variety of input !Iml 
Qulpll( \'u\laitC ('omhinati"tI>; is pl.~,.il,lc. Thl' """ 
(lm\ 0»cn-,I('I1:1 connections li,.-tcd arc most frc'lu'-'Iltly 
u~cd . 

PARALLEL COMBINATIONS 

The 1ar)!cr-~i~c \".\H T. \(':-; <\' -20 and Tn'~; 50) 
rail be operated in parallel if" T\"l't~ ,'}O-1'1 ('l,t,!..(> i" 
\l~c(l (0 limit (·ireuialin::: currcllt. ,,~ ~h"wn in ('in"lIlt 
(a) :11 l('fl . Load ruling .)f tll"O idclJ l;",,] \".\HI .\(':-; 
inj larallcl i~ \ \\, j,·c tim! of a ~illJ.":\c \',\HI. \ <'. I'al'a\lel 
operation i~ not \l~u : dly re"ollllllcndcd for ~m,dkr 
' ·,\1 11.\(· . ..;. I'C{·'IlI~e tIle lI~e of tl,<: IIC);t lat")~cr .<i1.o 
\'.\ H1.\C i~ mol',· o,·ollol1li\·al. Where a I,,:,,] ralinl! in 
C);,·('~~ of \ wo Tn'': :)0 IInit~ i~ needed, a third IIIIit 
("HI he :I , ldcd h.\· \I~illg; a Tl"l't; 50-1'2 Choke, a;; 
~howil in cil"<'uil (h) . 

THREE-PHASE COMBINATIONS 

\\'yc-eU""l'ctCt! eirl·,,;t. 

T I,ret;-!::,HlI! \ .\ H I. \ CS ran ho opcr:\tc(\ ill a ,,·.,·e 
on lhrcc-pkl~e (;ir(;lIi \s, and two-)!anJ; IInits in 
an open (\ch,l. 

\rith the WI'C cOllll('dioli . 115-1"011 \'.\ HI.\C . ....: 
C,lII he liMJd orl 230-\"o!t lint·~. !tlld 230-nllt IIll i l~ 
on HiO-I'oh, lillc~. Load rat inl!: fol' ,\ t h "l'c-I!:all!!: 11'.1"0 
i~ ahuut 3J) 1;lnes til{, ra l il1 lo(" vf a single \'.\HI.\(" . 

Th(; Ol,(;n delta ('OIIII(',·ti . 1II I>l:tkc~ it IIC'·C.''''''·.\" 10 
do-r:\10 Ihc \ ·.\H I. \(" . .., ~Ii\.:h tl.l". Th(' I"ad ratill;.!: of 
a two-!("all!!: opcn della i~ 1 .• 32 lilllc~ II'at (,f " 
~illl!lc y.\ H I. \ C. 

SERIES OPERATION 

T hc ~er i es connertion is u~cful in ol'erat in!:: 115-
volt Ull i l~ . )Ii 230-1"01t lines alU i 2 :m - H11L II nit~ 011 
·IUO-\"olt lille~. Tl,i~ ,·ire·uit "annuL he lI~ed. hOll'el'er. 
II'hen :I (:ommon (:0111)('<'1 iOI\ i~ rcquired hetwt'cn 
line a"d load, a~, for ills"'n~e. whcn the load i~ 
gruullded. 

'1"11'>: ,;1)-1'1 {')" ,kc 

VARIAC ASSEMBLIES 

T !/"'"'--_T--,-:Dccscril'l i("on 
V_5G2 :!-(;:lI)~ \ "·:i 
V-5G3 :;-G,,,,\,: \--.; 
V_5HG2 :! -1O",,~ \· -.if1 
V_5HG3 :~ _(;:"'~ \· -.jll 
V_1OG2 :!-(:"H).: \" - 10 
V_IOG3 :l_C'-"I);: \ '- ]() 
V_l0HG2 :! -C,.,,;:: \'-I()11 
V_IOHG3 ;,_C",, ).: \ ._I()f1 
V_20G2 :!-(:",, \': \' - :!II 
V_20G3 :l_C,-.n).: \' _:!"O 
V_20HG2 :!-(:,,,,).: \ ' -:!1I1l 
V_20HGl :; - G",,~ \'_:!O!! 
50- AG2 :!- ( ;""~ :,11 -.\ 
50_AG3 ;;-(:,-.".:,'AI- .\ 
50-BG2 :!-(;,-.,,;:: ;;I)-I! 
50-BG3 :;-(;'''':': GU-B 
50_PI Chuke 
50-P2 Choke 

Sd 1\", iy},t 
oj" /'" ,,,,,/,. 

I,; l ~ 
:!"1 
I(i 

:!":!" .-. 
:r;-I ~ 

:\(;'1 I 

1,,1 ., 
IO~II ~ 
U;I i 
(i:< 

1 ... 0 
:!!., 
I~ .:' 

:!.;(; 
I i i 

1!;1" 

nil'" \ .. \X1W 

("<J"H ''; .','''''\" 
<" I.: 1.)' 1".\ X Ll t; 

n']'I"",XTY 

" .\ n : L,: \ Xlll· 

11 .1 ~.I:l.'; .' XT Y 

'" ., S \"< ,.'" "" 

III:<,\",,\S"I"I' 

J",,"': '.t:.\XU U 

H:'II:l.(l .,,"TY 

J 1~' .\I ,',H"!)" 
Jl'1'1YlH"TY 

T'Jln;",.,s" U 
'r" ,a :s,:, XTY 

.,-, JI ·.I ~.('-' X n" 
TU'·.\ ZO' .' "TY 

1'.\" I 1.1.('"lIuK 
TI<ll'I.':CIIOK 

S 49.00 
68.50 
5 4 .00 
76.00 
79.00 

113 .00 
81.00 

116.00 
126.00 
182.00 
126.00 
182.00 
3 10.00 
460.00 
310.00 
460.00 

12.00 
12.00 

' l'cic~ (>f C,,"g~d A,.;;cmb1ic~ .I ... " ... ~ ;"c\ud~ Ct",kcs. 
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VAR I A C S 

SPECIF I CATIONS FOR GANGED U NITS 

ASS E M B L I E S FOR 23 0 - V OL T t T H R E E - P HA S E S E R V I CE 

'''1'''/ 
'l'I,r","- I'II(I~e 

I i"c F,"I~ 

no 
:!:~O 

:!;~O 

2:10 
:2:10 
Z:lO 
2:10 
2:10 

U(,lai 
Output 

f inC 1m" .. 
2 ., 
5 
8 

LO 
20 
20 
.'0 

1.1·I!r- I'()/I(lrJ~ CQ"",'C/iO'1 

OU/lml M(l.J . OII/,wl 
VallllllC I.i ll e Oa/put 
HallllC ~llfIllCrC8 KVA 

0- :2:10 ~ . G , 
0-:230 - ., ".- 2 
0-2:.10 7.5 " u-z;m 10.4. , 
O- Z:lO " 

5 ., 
o-:no 26 lOA 
o-:no 3L 12.;'; 
0- :2:30 4i. 

" 

O.N('()II(I!J~ 
C()I! " rc/iM, 

O ulpl./ 
VQ{(ayc 
IrUWJ6 

0-:270 
0-270 I 

Oulpul 
KV 'i 

.().I 

1.~ 

~ot rc.;:o"""cnd(.'tlt 
0- 270 I :.l.S 

","ot r<M;OIU,"c"dedt 
"Ot TC(:otl1mcndcflt 
0- 270 I !).:l 

),tot rc";<:>"''''c,,,,k 'tlt 

Circuit 

Ope" Ddl:\ 
Open Della 

W~·c 

Opell DeiHl 
\\'~· c 

\\'~'c 

Open Dclul 
\\"yc 

TY]HJ "I 
'h~c "'/'!!I 

V-,j I-l G2 
V-LUll(;2 
V-t.o:{ 
V-ZO IIGZ 
V-JOG3 
V-2OG3 
50. r~G2 

,.o-AC3 

$ 54.00 
8 1.00 
68.50 

126.00 
113.00 
112.00 
310.00 
460.00 

:u" ~()8..,· ,,1t " ;,,,";I~. cncceut r.,(iu~~ re"',,;n ""ch~n~ed. but "olt~I:C c3"l:e ~n<l k,'" r"I;"I(~ ure rcd"".,.1 in I'l'(Il>orlion 10 tbo \'Qltlll:~' 
ton zos.'·ut( e;...,,,;I.', ,)\·cr\'(>1t.~I..~ ",,,,,,,,,,1;0" "''')' !)(! ,,~. 

A S SEMBLIE S FOR 460-VO L T T HREE - PHASE SER V I CE 

'''' 2 0-100 2,(; 2 NOI ,e,:oolnmc",lcd \\'yCl V · 5 11 C;::I I 76.00 

''''' 4 O-HiO - , 
'J,_ 4 :;\01 rco'ollli"CI"lcd \\'ye \'.1011(;3 116.00 

If>l) 8 O- lliO 10.4 8 "01. rc"o,u,"cn<lcd \\'ye V·::!HlIO:j 182.00 
II~) 20 O-·l(iO :u 25 "Ot rco."<>,,,n'Clldl.'<:l Wye &0·1303 460.00 

'>:'<.il p.i"" li . t Qn I>c~~: .. ~Ii,,~ J"'I(" foc "ode "'0,,1$ ,,,,,I ,,(:t ",t:i~hl". 

J "l'''' 
1. ; IIt 
I'(l/I~ 

! \.; 

11 ;; 

115 

115 

2:1O 
2:jQ 
2:.JO 
2:l0 
2:){) 

2:l() 

·1(,0 
·It;() 
.Wl) 
.lr,Q 

AS S EMB L IES FOR SING L E - PHA S E 1 1 S - VOLT S ER V I CE 

O IlCT&O//(I{JC 

J.i",·. \ ·llit"ur COIII!'~'i"'1 Co""r(l i,," To/«l 
U,,/rd 011'1'''' J/"x, KI'A a/ 01111',,1 U,,/ed T!I)Je / 'rice.-

01"1"" l'oll(l{jc 0,,11"'/ J /"x. l' oltWlc Oulp,,/ 'I CO/llH'C' Choke, i,le/ luli ,l!} 

I"'W're$ Utlllue II "'1'f:fC$ 1'011$ U(I/!{jt 'Iml'ae$ A~~f"'/'/!I lio" /(C'Iuirw. C}'"ku 

'10 0 - 11 ;; 52 6 0 - 135 " V·20(;2 I'"rallel One 'l'nJC 50-1'1 $138.00 

.0 0-11,; 7S 9 0- 1 :~5 60 \'-2003 Parallel (One '['~' pe 5O-1' 1} 206.0 0 
\ One Type ,.0-1'2 

80 0-115 90 10 0- 1 :~5 80 50-A(;2 l'ar:Lllci One T .'·l,e 50-PI 322.00 

120 o- l l,j 135 " 0 - 135 120 50-A<":3 !'"rallel [One T~' !>e 50-PI } 
l One T~'pe ;.0-1'2 

484.00 

ASSEMBLIES FOR SINGLE-PH A SE 2 3 0-VOlT SERVICE 

, 0 - 2:10 7.5 L.7 o-:no 5 \ ·· 5G2 seriest :\'one $49.00 
LO 0 - 2:111 '" " 0 - 270 LO Y- I(K;2 Scri~t :\'one 79.00 
LG o- ::!:m 2O.S 4.S 0 - ::!70 '" \ '-:!O1l(;2 Pamllel One T y]JC ijO-1'1 138.00 
20 O- ::!:III 26 0 0 - ::!70 :lO \ '-:!OG 2 S<lric-~t :\'OliC 126.00 
'10 0- 2:l0 62 L4 0 - 270 40 ;;0-1102 l';" '"llcl One TYIle .')(}-PI 322.00 

00 0-230 '" 2L 0- 270 00 50-BC3 I'"n,lle! {One T,\'j)c 50-PI } 
One Type ijO-1'2 

484.00 

ASSEMBLIE S FOR S INGLE-PHA S E 460-VOlT S ER V ICE 

2 O-·l(iO 2.0 1.2·l ., 04(iQ 5.2 2.01 
S 0 ·1(;0 lOA 4.$ 

20 1I-,lfiO 3L ,., 
0 -;;.10 2 
o .;-10 4 
0-5-10 8 
O- SIO 20 

V-SHG2 
\'-IOH02 
\'·:!Oll(;:? 
.O-BG2 , 

::icriest "one $54.00 
:;cricst :;\OIlC 8 1.00 
.~ric~t :'\0114) 126.00 
.'$cricst :\'onc 3 10.00 

·Sw pc;cc 1i.1 "n p rcc~«I;" 1!; 11,,!::e for nct wc;lth!$ ,,,,,I coo.\" "·ord~. 
tcn""o\ bo n~oo whe re a cQmm"n connection .,xi" l<IlIe~w""" inlillt and ontput, "" for in ' lance. when IQad ;. ItI'OHn<led, 
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VARIACS 

VARIACS FOR 400-CYClE TO 1200-CYClE SERVICE 

TYPE M-2 VARIAC® AND TYPE M-5 VARIAC® 

Thc::;c VAHL-\CS arc the hig:h·frc(jll('I1(;Y 
cquil'aicnis of the TyPl:; V-2 und the TYPE 
Y<i. The\" arc Hn\ilnblc: 

l. .\s ; ingle Hili!.,. 
2 As 2-g:ang as!'cm!)!ics for 115-yolt, t hree

pha;,;(', open delta connection (or for COIl

irolling: 1\\"0 ('in'lli! ;,; OIl a single shaft.). 
3. As a-gang a::;scllIiJlic.'j for 208-\"011, three

phase, \\'yc-conncct ion (or fot' COllI rolling 
thl'(,(' cin'uil S from :1 sin,!!;lc shaft). 

'l'1.T~ 1'1-2 and TY1'1': :\'1-5 VARIACS are 
mechanically rugged, buil t. to withstand "ibm
lion ~lIld shoc;k tC'.st;,;: 

\"ihl':ll iull - 10 to 55 cycles, 1/ 32-iuch 
amplitude. 

Shock - 1200 ft.-lb. test of :'fJ L-T-D·j.').\, 
~ Coil bear." ,'iolidly through : l th in in,"ubtor 
;lgainst it cast aluminum ba:;c, wit ieh. ill turn, 
hn:; an annu lnr mounting Sll rfac('. (: 00(1 ;h('\"
mal (;ondudivity bct,wecn coil and ba:-<c, and 
bClll"( ~e ll hasc :tnd pall('l, is Ihll.;; nchic\'cd . 
~ \\"inll)..!; diagram on tcrlllinal hoard. 
~ Usabk from ·100 c. to 120U c, 
~ VI' nAn!.\!>; ('olllad .,,;urt"ace provide:; cxtra 
faelor of rcliahdil ,. under m·I'I·load. J ll
stnntll llcOUS pe:lk3 o'f (CIl timcs r:l1.('([ Cllrn'!lt 
eHl bc handled. 
~ lhu>ih track "how.,,; no l;i)..!;ll of weal" after 
olle mill ioll <'::\"('] I'S of brush opcrat ion (0 to 
lllaximlllll and ret 1l1"1I ). 
~ ']"WO-illlljJCrC model (TYPE ),[-2) has ,I OU 
Imlll;, gi"ing aclequ'ale resolution for many 
computing and control opcl":llions. 
.. Gan6red flsl;cmhlies arc designed for mini
mum \'o]uI11c, Coil ;; arC' Ilwlll1t('d baek-to-back 
Oil a s ingle bal;e for two-gang a,:semhly, 

SPECIFICATIONS 

Line Frequency: 

Input Voltage: 
Output Voltage: 

Type .1/ _"1 
400 \0 

'I'Yl'c J/-5 
400 \0 

UOlJ e p ;, . \:WO ('p.' . 
115 "on,j",d II'; "u,,,ill,,1 
o to \;>5 II tu I:l.i 

No-Load L oss at 400 
Cycl es. watts : 

Number o f Tur ns on 

TIII)C .1/_:; 

"' ".' Winding: ·W:! :!!J:\ 
U w 115 

Rated Output Current: "l ""'jJ(:rc~ 

(J to 11.:; 

;, a'tljJl""<"s 
D - C Resistance of Windi ng: Ii ,'; nh",., 
Drivin g Torque: 1020 

I. I 01" " ., 
15- :W 

oll'w(>-i,H' l .... , 
:1 ' , 

Ma x imum Output Cur
rent. (f" .. J i"<"-\"uha~" 
,"""I\(>("(i,,,, . 0,,1., ,) ' 

N et Weight, pounds: 

32 

M-2 
M-2G2 
M-2G3 
M-5 
M-SG2 
M-5G3 

I ,:', '''''jJl'''C,' Dimensions: 

DCia ipliol! 

Yariac . 
2 -Gang Type M -2 Yariac Assembly . 
3 -Gang Type M -2 Yariac Assembly . 
Yariac . 
2-Gang Type M~5 
3-Gang Type M-5 

Yariac 
Yariac 

r 
/ .... ~ ~ 

IN' 120" I 
@~I,r J »"60 5H'" ~ 

• • , , 

TYPE M,2 

I 

Assembly . :1 
Assembly. , 

-, , 

1 

lI:\(;(;\ 

JlAG(;YG.\XDl j 

IIAGGY(;,\:>:TY 

CA .'\ .'\Y 

c.\.'\ :-IY(; .\ ,'\ DU 

C- \ ,,\.'\ rG,,\ .'\'1'\' 

GENERAL RADIO COMPANY 

0""" "_;",.),0-
I -;~ 

'l"(' " kL"I,·h ."',. ,h·I,·h 

o 

$15.50 
Price 

on request 
22_50 
Price 

an request 

• ' 0 """ " , • @,,;,-

""', "'" 

TYPE M,~ 



 

VARIACS 

TYPE lS70-A AUTOMATIC VOLTAGE REGULATOR 

USES : Th(' Tn'E 1.)70-.\ Automatic \ 'O] t:lgC 
~('~ulatOI' is (k . .:ig-Ilt'd for bOlh !ahOr;lIOr\" and 

illdusnial :lpplit'ations where COIlstall'L :l-C 
lint' \'01t:l)1;C is n·qllircd. It comhine" high 
a(','m:le:,-" for 1:thoralory II ."C with IaI'~C ca
pat'it.\" for indusl!'i:.1 :lpplications. T ypictll 
lpplieatioll .'i for Ihis in~ll'llrn(' 1I 1 arc: lah
<,ralol',\' pO\\"t'r. critical tl':ln~miiiN :<upply 
\'ol1:q.::('I". Illel!']" \(',"1 benches, carefully COIl
In,ll('t] intlllsl]"ial pro~('s"cs. 

DESCRIPTION: The T YPE [.')70-.\ .\utomatic 
rOlla)!(' H!'1!,ldatol' eon .... i:-: \ :.; of :1 \"ariae 'l1 
:\fljlls' :11)1" :lllt III ]":\Il."r 01'111('1', all nll;.;i] ill 1',\' sl ('p
dOlrn Il'aTlsfonn('l'. :lIld :t St'lYoll1('chani:<m, 
\\"lli,'1I COllln,!.-; :llll01111lIiC:llly Ill(' :<1'llin;.:: or 
llil' \ ":lri:I C:-;o lli:li" thf' Olltput \'() l lag(' i.'i held 
l'Ollsl:lIll . The :;en·ollll'ch:lII islll cOJllpri";f':; ;t 

l"ollap;I'-:wtl:-;itlJ..!: de\·il·e, a r\'fI 'l"{'IICe \·ull :tJ..!:l', 
all 1'lTor-\·olhq.\T nmplifier, ami a thyralron
('outroll C'd S('[To-moiOr. The molor op('I"atc~ 
I iiI' \"aria(" 10 k('('p the ollt p ui \'olta,!!;c eOH
,I :1111 \\"itllllil l :l(llIilll-{ any h:lnllollic disl orl iOIl. 
rill' :11\xili:II".\· SII']H [OWIl Iran.<fol"ll1l'r is I\SC<l 

10 illt'H'a":!.' Ihe tUlTcnt rating uf lite regulator. 

T he VOIi:I).!:I' SC'nsin,!!; ('1(,llwnl i!i :L r('ttifi('r 
with :\ I"l.'sistin' IO:ld. :-;0 ih:tl ilte d-e oulpul 
yoll:l;"::c i.s proportional 10 Ihe an'ra).!;I' \'aluc 
of the reclifiC'd r('gul:ltor out Pili \·olta)!;(', 'I'll(' 
rtTtif il'd Oillptll voltag!' is fil\er('d. alld the 
d-e ('ompOlleIiL compared to a :;tnhie \'olta;.::1' 
rf'f('H'[)('I' lI [he to ohtain a <i-f' {'ITor yolta)!;C'. 
Thi :; ('["wr \'ullage is :lmp]ifieuIJY:L (\"O-.sla)!t' 
balanted amplilit'1" \\"ith iC':ld and la)!; nN\\"urk!i 
for shapi ng tit(' phase and ampliludc I"C.-;pOIl ,<C 

for oplinll ll ll pnfunnanec. 
. rhc I h nat 1"011-1'0111 rolled Se[TO-1ll0\ or is :\ 

Inw pro])orliotlal ('olltl"Ol <lc\"i('(' r:lthf'\, (hall 
all on-on d\'\'i("(~ :Illd p["(l\"ide:; a ."IlIl)()th eUIl 
twl with no '\kad zOlle.·· The , 'aria(' <[rin'!) 
by (hi,.; S(, lyo-nlo(or is ('f[uipPf',1 witll I):dl
benring.., III ["('d uce friction to:L minimullI. 

FEATURES:.,. lI i/.\"h :I(Tllt"acy 

.,. II i)!;h ]"(':-;])OllSC ":pI'I'd 
• . \djll,.:(ab[c I)t[tpl[l \'011:l;.\"(, 
.,. Zt·rtI wa\·I·ffll·m di,<I 'H·tiun 
.,. [ndl'pI'lIdl'llt of load power faefor 
.,. I [ il!:h POWI'\' 

.,. II igh dlll·it' lwy 

1'1 ... ""·illnltr,,n., ')('Iow ~I,o,," lraN.'~ of r,Il ..... yl·I{· v"It,,).!,· ,ill ..... " "v ... J ... ·:ok~ ilIlI,' nI' inl!: the r""pon,-,:, "I>I!(>f\ of t1o" 'fl·",; [.",70 
1.11 '" \,,11,,),(,· 1('1.1"l;.lnr. ('" IA·fI.".!', ,·1"".),(· ( ~,!,p ft" ... lion ) ill """"It!' ;"[.\11 H' n'),(ubtnr; (b l ",,·"h·r. ,'"lI:u:!' ""'lu,l 
'J' r.·ltui:Lt(jr :t'" ... ·,Illt "f".!'; inl'''' ,·,,11:<1:<' ,·1"'''1:(' ~h",,"n in (" I : Cd '·;I:Il!. ""I':lIt.· nutlml <If r<'l':"I:t'"r ", II,{' j"I'''( 

,·"h").!,, j, ,·h"ul;''<' I ' ,. 
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VARIACS 

ElementlLry schemutic dilLgralll of thOJ T n"; 1570 Line VoltlLge Regulator. 

SPECIFICATIONS 
Output Voltage: AdjuslahlQ over I' r,,,,Io;'-' of ± 1Q%, 
from" ",,~c ,"n111cof 1 L~ ,'olts (for Ty]>.; \ ;;70-AL) or 230 
\'olt ~ (for TYN: 1570-.\(1) by '''cans or (1 sercw-driyer 
1l{lj,,~unen ~ Oil pallel. 
Inpu t Vo ltage Range : The do~irod output. \'olt~ge will 
be m"intained if thc iupllt "OlL,!!;C dO('~ Il<lt Y~"." hy more 
than ± IO'( frOIll thi~ nduc of OlHput yolta..-:c, A ±20"7o 
rang ... ",o'lllf'rtioll i~ al"o :w·,ibblc (~ce footnote hdo") 

115 ,"omimli 2;j() S"minat 
OIlIPIiI Vol/cye Adjll~/(,blc ±Jif~ Atljll~I"M(' ±lif'o 

J Ilput ,'olta:.:c as OOr-( ~Oco ooto SOC(, 
.a l'cr .. cnt.~:.:c of '" '0 '" w 
output ,'oltag:c* 110% 120'{, 110% 120% 

OUI put rurrcnt 
50 25 20 10 

"'"pcrc~ 

, 
K' A , 3 5 2,5 

A("{;uracy ill c~ 
0,25% I 0.5% 0.:15% 0.5% uf ou,PUt "oilagc 

Sp<,'Cd of 
Hc~po,,~c "olts HI :W 20 10 
per ~e<:olldt 

'. • I ,-,'''$ l"iO-A L ,,,,,1 1,,,0-.\ II ~.~n he CO""~(M 1M ~l\her ,1010% 
or ± 20% input ,·oh,,::e '''''l(e. ln~tr',,"e"t. are .ioilll> ... d con
,,,,,,l~~l f<>T ± 10% mll):C "nl~1;$ W% ""'I<C .. Wc<:ifi~.,j 0" order. 
tf<li"htly I""" for ,-er}" ~"'al1 Yoltal(" ~orr""tiOIl8. 

Waveform 0 istortion : Ko distortioll. Oulp"t wa,'erorm 
8.1mo a~ input, 

Waveform Error: The \"olbgc ~Il.<ing dC"kc rc"pond'< 
to the a\"(~ragc \":llue of Iht) rm:lifilltl ouq)Ut \·oh"g(>. 
Thereforc. thc a"cragc \"aluc of the OU']J\Lt \"oha!!;c is 
hcM con~u,nl. ,'nd a lo,,(k·d d-<' power .,ujJpl.,· OJ)(>rated 
fro,", til{! OUlJlut. of the regtlltl!.or will!!;i\'C! ('0!L~(:1ll1 out])ul 
\"o1ta~e rc~ardl(',,~ of the t.r.rJUon;(· di~\Ortio" Ilre.>!'11\ ;11 
the pow(:r line. The fins Out)J\Ll "olt:lg(l will abo n""',)" 
eOn~lflll1. reg:lrd l c:;.~ of the h,I(I"ollie di~tortio)n ])1'<:'<"'1. 
:IS lOll/!: as the phfl~e find :lmplitude of thc~e hfl"""Hoics 
are COIl,CUlt. If the harmonic I:ontent eh,,"~cs. the flllS 
vn l,,(> " 'ill eh,lIlge h;- "n "'nount Ic~~ lk,n :;IU". wl",r"..,U 
is the <"illln)!:e i11 the hnrmonic Ilnlplitude :lnd /I i~ the 
harn'OIl;c lIu",bcr. 

Ambient T emperat ure: Full r;l1ing$ "I'pl.'· up to 40"(' . 

Freque ncy : St:(lI(bnl '",odcl.'. (;() ('.,"dc>'. The ill~trHm(>1\t 
cau he modilicd fll the f"Clor.,· for ope'""tioll at .:;0 cycle.'. 
Thcre is a nominal phar!!;e for thi$ Itlodifiea,iou. wl,ich 
"lust bc made before ~hiplnent. 

Power Consumption : ~o L":ld 
Full Load 

Efficiency: !)~% 

:\.') W:lllS 
1 1)()w"tl~ 

Moun t ing : Heln.,' rack (-II model) or table top (-~J 
,,,O<.lcl ), 

Dimen s ion s : (width) 19 x (I" .. h!;hl) 7 x (d('pth) 
incllc6. o\"er-;tll: dcpth bchi"d p""cill% i"chc~. 

Net We igh t : 

'-C:C--'OI'~"LI<~---C-C'--'C--C-----=----:------o:co---:C--'--C'-'--------C-c-----,"C",~lc 11'ord 
lS70 -ALM line Voltage Regu lator, 115 volts, table top model 

Price 

lS70-ALR Line Voltag e Regulator, 115 volts, relay rack model 
1570-A HM Lin e Vo ltage Regulator, 230 vo lts , tab le top model 
lS70-AHR Lin e Vo ltage Regu lator, 230 volts, rela y rack mod el 
P.\TEXT ;';OTlCE. &...., ;';u'e S. t,a~e "j . 

CEOAj{ 

CIL\HY 

C IJ Al,K 

CUnLY 

Price on 
req uest 

EI,," ,clltary ~cl\e'"atic of the eOlltl'ol unit circuit (.,<,c hlock di,lgr(tnl "oo"e) used ill the Line \'ohflgc Hcguhtor to control 
thc scn'o-motor d,·ivc. 
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VARIAC ® MOTOR SPEED CONTROLS 
r.\B IAC Speed Control:,; an' compacl, 

lllo<iC'l'alc1y prie('d motor spC'cd ('olltroh;, de
signed to operate d-c shunt, compound, or 
serif's motor,,; from an a-c Jillt' . T Il(' motor:; arc 
opcralt'd wilh con.-;tnnt field ('x(' italion nnd 
adjll.~lahk armature \'oltag(', oht:lincd from a 
V:trial' ;ltllotmn"rOntH'J" lind reclificl', so tha.t 
"hunL motor rt'glilalion c.:11:l1':1('I(,l'i ... 11(:.'; an' 
ohlain('d. 

Xo l'1('cfronic lubes arc IISI'(/ in thN.;e (:OI/[roll3. 
Hettifleri; are dr.\·-di,,;k types, so there is no 
linle deb,\' in starling. 

\";11"),\(: " .\ Iotol' Speed Controls arc anlil
ahle in 1'1., ])0\\"('1" ratings: )];;, Yo, }5, :r,'L 1, 
lind II :! hor>'i('polw'r. The,\' al'C' ,.:linpl(' alld 
rugged. han.' J,?;ood I'('v;ulation. and :\1"\' P:lt'
ticula rl.\' '''lliLrd 10 shop in.-;ialiatiull . Thc,l' 
h;1I'C' gil' l'n cxcC'llC'nt p!'rforrnarwc in fl, wid!' 
1':lri('I ,I' of l.dlor:ltory, rmu,hinc-too!, and in
du,.;trial appli(,lIlioll";. 

Figurc 2 i.') a f;(' I}(, llllllic eircuit diagl':1tn for 
one of thci;c ('olllrol...;, Two SCli; of full-wan' 
rectifier!; arc u>«'d. Onc ::iet :supplie.-; fixed lil' ld 

Fmum: L 1'"",,1 \ ' iew of the T n '>; 1700- B .\i oIOl' ,":I>""d 
('o"lrol. 

I·oll:l).!;{': thc other It ('Olllinllou,;l,\' adju.',;tahle 
:ll'Jll :liun: \'o\tag:p, Gontrolled by a \"ariac !l 
a \11 01 r. III ><1' () rnll'r. 

Tlit' ('hok(' in Ihe armature ('iITuit, in ('Oll
junel iUll wi\ h 1 hI' full-Ira I'C selenium I'cctilicl', 

FU;l'In; 2, Cir<'llil di"cr"',, of II", 
'1'""., 17():.!-,\ I'",;,,,, :\1 0101' ::;IJ('MI 

('Vttlrol. 

FIGURJ,; 3. Sp,,(!{I-T orque Ch"r"ctcri~lics of " t,"l)ie"l 
motor :",([ ~lll'Ct.l control in~t"lbtion, 

aSSll rC's COllliIlIlO\l,; conduC lion throughout the 
[t-c cye\e, pro\'iding a lOIl"-imp('dan('c :source 
of essen lially ripple-free nl'lllaltln' t:urrCIlL. 

Variac :\ folor Spc('d Control:-; ol1'N: 
~ Smooth \\ 'id('- I ~:ln~e S])('('(\ ('(Hllrol - l:j:l 
fot' most appiil.:aii oll>i: up to JOO:I 01' mol'C 
wilh ii j.!;hl or ~mo()ih l oads. 
~ (;00<1 Ik)!;ulalioll. 
~ J),\'IlHmi(' I ~ rakin).!' in all mockJ..; Y6 hp aud 
hil!:h('r bring,; the armature 10:1 qnil 'k :;top. 
~ I ligh Slart ing Torque. I I ('a\''y load:; (':I ll he 
, .. ranee! and stopped r£'pe:ltedly without. 
damage to mOlor or COlltrol. 
+ In::ilam ;)1:11'1 in:.:;, 
+ Quick HCI'(, I .. ~il\j.!;, 
~ Xeglil4ibl e A-C Hipple - "\ fotor need not. 
be c\Cl't'itf'c\ - :\0 torque pub:llioll , 
~ Loll' I.' ir, .. ' Cost. 
~ Sim pk ill :;tallalion, Sing;lc-unit ('ollstruc
l ioll for all :sii\c:; lhl'Ol1)!;h ~: I hors('poll'('I'. 
~ Vcr\' Loll' .\i ainh' lla IH'(', So ck('lronie 
lubes: Variac bnlsh i" oll ly cOmpOll('111 ]'('qUlr
ing occnsional rcpla('('IlWIlI . 
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MOTOR SPEED CONTROLS 
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TYPE 1701-AK 
For shu n t molors 1 I:) lip and ~rnHl kr. 'l\nl :<I)('{'d r:t1l).!:1':" . 

:«'k{'lC'd hya panl'l ,;will' h. 
Typi<::ll nppli(':lIio[[s ,(1'{,: F('C'd drin's I'M lall!('.--. mill ing 

maehilw:<. grindt'rs and pUIl('h Pl'('."''':(');. n{'\\'indin~ and tak('-IlJl 
el r in''':, ./(,Iwkrs blll(':< ;lnd nt!j('\' "('I'," light lllilchill(,ry. Phul o
~r;lphic and o th er ))I'()(:(·,,,,:..:ing: equipment. 

TYPE 1701-AM 
For shunt m()t{)r.~ . ,lS i.'i the Tn'I-; 1701-,\ I\" ;)hm'C'. 1 [0\\'(-\'('1" 

til(' '1'\"1'1 '; 1;01-. \ .\1 has ()!W "1)('('d rilll!!(' (zero If) l':lIcd motor 
'''lwcd) . Thl' ann;lllll'C o\' l'rlo:\li fuse is IOl',llC'f] 011 till' p<lI1(-1 ill 
til{' po,.:itioll thai IS taken hy the speed r:mJ.!;<' ,;wi1<'h 011 tlt:
THE 1701-.\1\. 

TYPE 1701-AU 
Lik(' TYI'E 1701-.\1\, hilt for :<(,1"i('s alld lIt1i, '('I',,:t1 molo!'.'" 

011(' '~I)('('d rangC', (;jn',; ,.:Imlll n'gllialioll ('lInr:l('l t'r'i.sli(';>; \\·illt 
il\('-"I)(·I\"i\·(' Ilni\·(' I""::11 nll.lor :11 ,.:1)(,(,(1 . ...; up 1010.000 I"jllll. ,\11.11 '1" 
fi (·It! :llld a l"ma l11n' 11':1 (1" 1l1\l~1 be h l"ough l 0111 ,,: (·pal"all·I.,·. 

, \ pplit'Hl ion;; ~illlil:tr 10 TYI'I": 1701 - .\1\. Illli ir}('llll l ill~ :\1"" 
hight ,!, . ...;pppd :lppli(·:lliOll". "11(.:h as ,.:mall \'(·I ".\" hi~h ."pI'I·d 
drill pre.",.:!'.'). 

TYPE 1703-A 
.J.i It II 

to TYP E 
I 11':1 ,·iel" I"1,t'd d ri\·('".,; and 0111('1" :"tIlP[ 1(':\ t ion;>; sitn ib I" 

1701 -.\1\ . 

J~ hp - ror 
:lnd lak('-up 
llladlin e l".". 

TYPE 1700-B 
\\·jndinJ.( 
eli' il'l''':, 

m:l('hillt·." of \·ariolls I,'·J'(''' , n'lI"iIHlill .~ 
drill pn·,,:sc.'), )!rind(·I" . ...;, p ro{:t'."sr tl .!!: 

TYPE 1702-A 
TYPE 1702-M 

3{ hp - A-lllo(kl h: ls ('olllrols on eabinl'l; .\1-!nIHlPI 11:1;>; 
:"<,par:\l(' ('onlrol "1:lliIHl. For "pint li e dri\·('s ft ,r I,('ll t·h 1.'11111''':, 
lll'a,· .,·-dll l ." lI"illlii ng m:\t"hiIH''':, ;ll\IOlllalie \\"(' lll in)! rn:l("hine". 
pro(·c . ...;;>; ing mal'hilll'ry. drill pn',.:.')('....;. (·OIl'"('yUI·S, grinder,.:, lI ea,'., ·
dill.,· n ',,·illding and lak l'-11]) drin',.:. 

TYPE 1704-A 
hp - has srpa1":l1 (' conlrol ..... Ialion. For 

JalJw ""pindl c dl'i,·"". pnw( '."",ing mat"hint'ry 
nnd ('OIlI'P.I'OI'.') of m:\Ily ty pes, rewi nd ing :llld 
lake-Ilpdri,'cs. 

The T VI'I'; 170-l-,,\. and tilt' Tn l·; 170:)-.\ 
Speed ('oll trob ar(' phy",i(':llly ",imi l:u· . (::it·t' 
the pholo)!raph of 1 ht! "[\·1'1,: 170.)-,\ .'II 
tlu ' [eft. ) 

TYPE 1705-A 
[.!/:! hp - has :;ep:11':lt(' con(rol station 

llc!1.\'i('l" dllly appli ('al iOIl."; .s imilar 10 t h o.~(' for 
'1'\"1'1·;:-; 1702 ami 1701. 

I'ATE"T "OTIC I·:. """,' :;0;"", s. 1':<1:0 \'i. 
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RESISTORS 
R":!':ISTOHS designed for usc al c1ectriClll com
IllUUic:ltion frequencies diner frolll those 
inl<'lIdc(\ for tI~e ani\' at direct current. in that 
low I'c:lt;lant'C' Hud constanc'- of rc;.;i:;tance as 
the fI'Cqll{,Il('Y i".\ nl!'i",] :lr~ of considerably 
morc impol'l:Incc thall extreme :lCCLlnlCy of 
adjust ment. Inc\' iwbly, l'o ,si"tOI'$ h:l\'C capaci-
11Ul(,(' :1THI inductance nssoci<llcd wilh them, 
:md thc,.:c rcsidun] impedances become in
crca:o;il1~l .... imporl:lIlt ao; the frequency is 
rai:-cd, :u-\ in~ to chall,!.!;c the terminal resistance 
from its low-frequency n duc. 

For fn'qlU']H"it,.'i where the resistallce and 
it s associaleu r{'.'i iduill impcdalll"cs heh:l\'C a" 
IUlllped parameters, the equintlcllt ci rcuit of 
a 1'(,."j,401' C;l1l be represented as shown in 
1'iI-\1I]"(' I" The intitl(: t:lI1ce L iiS the equindent 
indllt"lallt"l' ill ~erie!'j with the rc,,;i,,;tance, while 
the capacilunce C il; thc cqn i\"alen t. capaci
ta!lec a("l"O"~s the lcnuinah; of thc resistor" 

To :Lnaly):e thc 1)('II;I\"iOl" of the eqn i\"a!en t 
cin"lIit :I"; I"r('quClicy i,,; \"aried, it i,,; necessary 
to dilTcrcnlialc e\('arly l)('t\\"eclI the concepts 
of cqui\"aknt :o'eri,'s alld Nluiva lell t parallel 
circuit ,,;" The two- term inal cin"lIit of Figure 1 
ClIn he d(,:'"t'rihcd as nn impedancc, If . + jS., 

or a,,; an admittance, (; + j ll ( ~ /il + ~). 
p ) X p 

whC'rt'iu t he parameters are:l, function of fre
qlll'lIey. Thi"~ di :'>t ill("t ion between series and 
parall(,1 ('olnponCllts is morc th:lll :I mathe
matical eX('l"ci "~e - tht, lI~e to which the re
s i,,;t or is put will frC'qllt'lItJy determine \\"hich 
compont'n t is of prin!"ipal int(']"(',;t. 

The expre""~ion ",, for lhe t'fTeeti\·c scries re
s is tanc(! (U,) and the {'ITt'dive series re.lctallce 
(X,) of F igure 1 :11"(': 

II 

II . ~ ()'J" [1 - :~ - -+ (RwCP 
(I) 

I'-lOUR'; ~" (;cn(!r,,1 non":llitc<1 '"un"1)"< Qf rcsi~t<InCC I\!l a 
funetion of ffC{IUency for a fixed re.;istor" 

" , 

, 

, 
• • 

• • , 
~ ~ ~, 

II 
r .. 

,~, . .r..I M .' • 

~!!:ii 
iiiiiII!. IIiii5'I 

..g: ~.;. ' '~1111 
f.., ., ., ~ ~ , 

F"a: m: I " EQu;'"alent circuit of 1\ re.<j~lor Rhowinl! the 
r(!"<i du;,1 j'''I,edulIccs ll.~-<O("i:ll()d with the resi~t:l'we" 

X,= 
+[1 - C:YJ - WC) 
[1 e.n + (liwC)' 

(2) 

where 
1 

WQ = -v'IT' and (3) 

The cITecli\'e parall!'l component !-l are gin'n 
by, 

1 
G=n" 

R 

1 

11[1 +w'G;),J 
(4) 

(5) 

At freq\lcnt:i ('"~ sufli('icnil"," low so that the 
tenns in w! may he neglected, the llelWOI"k 
bcha\"t!s like a resista nce, H, in series \\"ilh a n 
induc tance, L - H~C, or in parallel \\"ith a 

CH IXl.citancc, C - ~; ~" It is apP:ll"Cnt that for 

hil!;h \":1111(,:-; of 1"(':-;i:-;Iance lhe ca])ac/htll("(, domi
n::'l.tcs" while for low \·:ducs of re"~ist:lllec £n
ci1w/u;lcc is lohe controlling elred " 

.\1 higher frequClll"i e:; the heh:t\"io!" can best 
he demon"~ tl"at.ed hy normalizing thc expres-

sions and plott ing agai ns t ~ with the dissipa-w. 
lion factor at t"eSOIl:lIlCC, f)~ = V Z e' as a 

pnl":lmete r" Th is is done for H. nnd X, in 
Fi~lres 2 :l.Ild 3" 

For \·alnes of f)o~ Ie,,;;; t han 2" the rcsi!-ll:lncc 
increases with freqllcne"\· to a llIaximum and 
t hen dl'("rea.-:cs to Z(,l"O" For \·allies o[ J)f)~ of 2 
or greatcr, thc rt!sisbll('c 11('\"('t" I·isc!-l alxn·c 
unity" The same sori of hch:l\·ior occur,,; fo r 
re:lcl:ll1Ce, exccpt thal the \";dlle of [)o~ is 1 for 
the mOllot oni c condi t ion " 

Dielectri c l o~::<c~ in t he lllmped pori ion of 
the shullt ca pacitance (' of Figllt"e 1 are eqlli\·
alent to a rc,;i:-; tance 

1 
II. ~ DwC (6) 
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Fr •• Lin: :1 . Gt']lcr,,1 llOrl""lilCd l'Urn'~ of rc,U-I"",'C it:; " 

f""clio" of frc<'lucllcy for a 1i_~ ... "(1 rc.si$(or. 

\\ hith (Ieel"('~l .se:; with increasing frcqlwncy 
lilt! (':lIlS('S CH'1l the parallel re.sislancc to de

l ' I'(':l~(, rapidly beyond a certain fl'cq1l{'nc~·. 
rhat port iun of the shunt. capacitance C which 
lli distrihuted causes a simi lar mpid dccrca:sc 
in re:;istancc, c"en if its dielectric IO!;lj i.-; lIe!,!;li
Aible, These dleds togctil('[" arc culkd the 
Buclb cIrce!. [, .-; out.staudillg citarac\l'I'istic 
is th:lt. \\"h(,11 the ratio of a-(; to <i-e rcsi.4allcc 
Inormaiizcd parallel rc"i i; tancc) is plotted 
l/!::liust the pl'Oduet.fR of frequency and d-e 
"(''':]slal1(;(" all points for tH\" one type of I'C
~i~tor fall approximatel.\' on the I-Jame CUl"VC, 
I'cg:a rdl('~s of thc l"esi1'blllcc ,"allle. The dc
·rca.o;C in n::" ist~lll(:e will umolllit to 1'Yo for 
wire-wound rC"lslor" and lite POOI'PI" composi-
1 iOlH.\"]lt' rc,.,i,.,tor,., whcn the product If( I" O.(H 
(:<'11-, :\IU) alld for the best, composition-type 
rt'1'i1' lor when If( is 10 Ole, :'IIQ). 

For ally gi"en re . ..;i"lance "allle there will be 
a t'ornbin1ltion of re:;idual pat":lll1el{'\":< that 
11"111 I-\"I"e best perfortuaucc o,'el" the widl'st 
frequcilcy rangf'". PropPl" propol'iiollilll;; of the 
I"{'"i!lu:tl pamlll('IPI"s <ictPl"ll1ined In' the mt'
t"im nit':11 ttlll,tl"llt'1l01l 'nil lead to tlte 1)(::-1.. 
t11111promi:<e d<:.s i!!n fOI" a, li ne of fixed l"es i:<lOl·s. 
\n t'x~ttl\)lle of tili ... kind of design i,., the T\"I'E 
j(;;{ He"islor, in whith a fille. st might "'ire is 
u:-~ I a" thc I"e"itil in' elemell t in order to reduce 
~\';I I\ elreet. Thl' ind\i('lalll;e is iwld at :t 101\" 

;l lu c by t"lamping: the wire to flat I\\(,t:d lins, 
I"hid l al.o;;(j aid ill powe r dissipation. Thi .o; prO

<lutes a ('omp:II":tli,·el.,· lurge shunt capaei
:lllt"t' , ami the clement is so proporLiuned that 

RESISTORS 

,/L"7] is of the samc ordcr of mngnitutie flS the 
J"(',.: i:<t:lllcc. a condiiion which minimizes t hc 
t1~nng:cs of both ind.uC"t:lncc and ('upacil:ult'c 
\\I\h frequency. He.~ I;oJlOn; of this typc exhibil.. 
onl.,· I ( r eh:lngc in rc:;j';lallec at. frequencics 
a~ high as 30 megacyclcs, 

. \~'ir('-\\"o\!n~l I"etiis torti of the card t.,'])e ex
Inlllt a neghglblc frequency errol" in l"es i"lan cc 
up 10 ahollt ,jOO ke, fOl" ,"aiues of re,.:j,.:tal\ec 
lip to :)00 ohm.;;, ::Ind only modcrate ('ITorti at 
one llwgaeycic. 

When a":l;l'lllhied info deendcs, these l"I's ist
ors h:\, 'c add .. d to ,h .. ir own l'e,.:idual im
lwd:(1)('cs Iho.~c of the ;;\\"itt"hes, wirin)!;. :md 
(·;)1>IIlt'I. The eqlli"alellt cin'uiL iti tllt'n thaI 
of Fi~ll rc -II ,,'hich repre,.:cnt s a si ll)!;lc lh'(';ld{' 
of tllc ,::'1 0 type. For :I".~('mhlie8 of sUt;h dl'("ades 
ill the TYI'E J·I:32 De(",lde Besislol' the ":amc 
circuit i.o; ,.:1 ill ,·:tlid. The inercment:tl i llduet
IlI1<"e" of the I-Jc\"cral dceaties in t hc circuit arC 
addil i\"o, but the cap:H"it.:l1lce is ap)lroxi
lIla\('I)" tl1:11.. of highest deeade ill lI>;t'. Typit"al 
values of the residual imp{'dallCeti for the 
":ll"iOllS types of (:eneral Badio resistorti arc 
gin'lI in the spetiflentiollti for e:lt"h I~'pe. 

It :,:hould he noted that lhe clTt!ct of the 
I"t',.:iclual J"('adallce depend,; greatly IlpOIl the 
\V'I.'" the ]"('si":lOr i:< connected into a cirtuit, 
]{eacl:\IH;es call often he tulled out, parll,'u
lady in p:tt"allci circuit". This is:L particularl\
important. consid?l"alioll \\'ith the higher 
vHlu('d 1'('Slstot'l; 01 10.000 ohms :lnd al}Q\·e. 
\\"hell the re"islor i,; used as a pat"allc1 cin:uil.. 
clCI11CIII , Iht, upper limit of frequeltt·y for It 

gin' n ('ITOI' is some 10 time'S higher dIal] for 
Ill(' :-:{'I"i('s tunrH'c1iotl. 

All G enera l Hadio pre{"ision resis tors of 
100 ohms !lnd abo"C are wOlllld with win: of 
Ii 1I("\'ly developed a lloy 1\"111ch hUti JHUIlY 
d">;ir:II)le c!l:lr:lcteri,;tics. Gllid among Llw . ..;'c 
are a 101\" ami positive tempCl"at\lJ"{' coeffi clcnl.. 
of. I"(,:-:I.-;Iancc, suhsla tdially com;lant 0\'('1" n, 
\\"Id~ ~':tngc of opel"1lt il~g temp('ntt ure, and a 
IlCgllglbl c titermal emt to Copp{'r. :\[Oi":IUl"C 
Itas no app]"('ciahlc eneet on il s rc,;i"tnncc, 
;llld thcre is lit.tle, if any, drift ill re" iti lancc 
lls a resull.. of Slrilins put in the wire when it is 
,,"ouILd Ull :l card. I ts greater ten,;i l{' s t .. eng-lh 
i,;;w advantage in winding. making it po"::<lblc 
to produce betler ami more unifurm re"i,.,tul·ti 
than ea n bc made \\"il h other alloys. 

Ft'.'· 'I>; oI . t-:.'Iui,·"I('Ht 
ci ..... ui t of " re_i,l' 
,,,we d ... 'C"(!l'. ~how· 

ill"':: tOca t i ... " "lid 
Ilature of I"e·itlll:l! 

imJJc·I""c~ . 
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RESISTORS 

TYPE 1432 DECADE RESISTOR 

USES : .\('('ur:li(' d(,(,:ld(' 1'('''1:<101'''; :II"(' ('xl 1'1'111<'\.'" 
Y:l lllahl£' \\'hcl"('\'('I' clcc{rieai 1lI(':I,-Qlrcmcnts 
al"(' mailc', Tlu.'\' arc <."OI1:<1:IIHI\' Il"cd in ("il"('lliIS 
w\lI']"(, a wide' r:\II~(, of r('"i~t;\ncc ,-:tItle,; is 
n 'quir('d or w\u'1'1: ":tria hie durnm," ,!!:cllcmtor 
a net load r(,,,j:-;\ :111('{'.-; a r(' Ilc'Nk(i. ' j 'llC HCCll rHO\' 

()f T n'l-: 11:J2 ])ecade 1{c:<i,.[ \on; ('1\"il\- meets 
the ,'cquirCtnCIlL-; of thc:oic appli(·ati~)J\.~ a nd 
ai,.,o pcrmit,.: them to he u.~cd :hi lahorator .... 
~t:lIId:ml." and 11:-; I":\tio arms fot' direct- and 
:tll ('I"IJa\ iu)!-('uITrllt hridge''', 

.\lthOll,!!:h dr,.:i),!:lIf'd primal'il," for direct
\'IIITClll and :llldiu-fr('ql\('II(,~' work. fIl:ll1." of 
I he modd" 11 rc ll.~cflll well jn lO l he ra(] io
fn·qlll'l1I' .... I'all)!c. 

DESCRIPTION: The T HE 1·132 Dccade 
Hcsi"tor i" all as..;emblv of THE :, \0 Decade· 
H (,,,is! :111('(.' l ' nil " ill a ~illglc cabill(,i. :\ I e<;han
it'a\ :I" wt'll u" ('\('('l1'ical "hic\(lin~ of the Ulllt" 
i.') pru\'iupL! by 1 he rugged nlumi num eal>llI('1 
; 11](1 panel. which t'olllp\elc1.\· ('II('\O$C hOlh 
1he 1'(':<I,.,I:ll1t·(' I1nil,,; :md switc h cont.a(' l..;. 
The 1'(-'"i:<tal1t'c element" ha\'C no elecU'ical 
t'OIlIl('clIOIi 10 the cahinet and p:lIlel. fur 
wlii('1i a i<cpa r:l\e shield terminal i" prodded. 

'1'111'('('·. fOllr-. and fiye-dial (\('c:lue :I" . ..:cm
hlil''' are :I\';lil:ll>lI'. I'::lch decade 11:1"; ele\'cn 
('onl at·, stud.>; allli I ('II 1'I'"isl ance IIl1 i I s, so 
that Ihe di:tl nilues on!lhp. PO.-;Iti,·c detcllt 
IIIC('lialli" ms in eonjunt'liull wilh bar-typc 
k 1101, . ..: perllli 1 1 ht, opel';1 tor 10 ,.;ell>ie the po,.;i
liull of l11l' s\,ild,c,> Wilhulll.. looki ng at the 
jl;llId. 

FEATURES: ~ 1,011' i:('I'() l'e"i"lall('c - l c.~:; Ihall 
U.UO;~ oll111 ))('1' Lit'cade, 

".. I [igh :I(,{,lIrac.,' - 0.0:,( b for most dN':Hie". 
".. Lo\\' tempcralure coeflicil' lI1.. of rc.')i,.;l:lllt:C. 
~ :\egligihl(' thermal emf to (·oppel'. 
~ Hc"i"tor" an' adjll,;led to . ..:pt'ciljpt\ vahlf's at 
their O\\'n terminal:; rathcr thall :II.. the hox 
tcrminals, ,,0 1 hat l'c"j;;tancc incremenls arc 
al\\'a .... s cOlTecd.\· imilc;L{ed. 
~ HCJ.;idulIi irnp('d:lllees arc small and at·(, 
gi\'cll in lhe s pccific:llion»so Illal apPl'oximall' 
frequency Ch"l';H:teri:itICs can II{' l'olll]lllled. 
+- .\ la.:..:imum C11I'l'(' ltl for each tit'I'alie b:I"ed 
on -l0° C temperatllre ri.jc i.s engraved all 
paneL 

S PECIFICAT I ONS 
Freq uency Character istics: Simil:lr 10 1100"" uf in. 
di"id",,1 1', 1'1: :Olll l)e<'"de lIe<i~(""l~ tJniB, modified 
I>\' the iHeren ... ed I'Crie~ i"d" .. I:ln('('.I.., ;md ",hunt "al>"d-
1';1""'. C. due 10 the wirin.!: ""d Ihe l)r(' ... eIH·e uf more (han 
V"" decade in th" l'~embly .. \t total re .... i'l;uo<;e ",,"ing.i 
of :lppru.~i"lalcl.l' 1000 uhm~ or ltl",-, tho frL'{lu<m('y 
('\'ara<:teri. ... tic of "".I' of thc....(l de(·"dll f!l.i"W rs is ~l\h
~tan(i:oll.l' (he .s;u"e ,,~ thu.;e ~huwn fur thll T"PI; 510 
DCf'a'\c-Hc ... i,t:"lt'c Unit$ in tIll' plot on l)'l/n" 42. ,\t hillher 
..cttin.!:~, !<hunt ('a[meilanl."e 1>(,'(.'011,,"" the C'Ontroiling 
'"clOr. "nd the elTe"I;"" \'alu" of (hi. c':lplU'ilance del)l'mb 
"pon 110.., ,;(!t1illll:~ <If the indi\'idual dffi·adc.~. Soo Uc.id"al 
I", "",/t"'UIl Iwlow. 
Residua l Impedances; 

Zero Resista nce (flo) : OJ)()2 10 0.00:1 ohm~ per dial 
at de: 0.0 I 01""", ll<lr dial at 1 '\ Ie; WOIJOrtio"al to squMe 
root of frt'(llIcnC~' at all frequencies :,oo\'e 100 kc. 

Ze ro Ind uc tance (L.) : U.10 J.lh lK'r tli:,\' 
Effective Shunt Ca pa citance (e) : This n.lue i9 

dNcrminoo hrgely by the hi~hen d~!ldtl irl usc. ,rith the 
LO\\' lermin,,1 eonne<'IOO to ~hield. a \':llue of 1510 iO.I<J.lf 
\ler decade 111:1.." be assumed, couutillt:: d(l(;ades down froon 

II,,· hilo:lte._1. '('hUi. if the third d,x'ade froon the 101' i~ the 
highl· ... l re ... i""a,,,'C tll~'",lc in ('ir('lIi( (i.e .. ''''I ,;(!t at J:("ru ) 
the ~1",mi"J.: ter,,,;,,,,l eap:u.'it:mf'(' i~ I.", 1,,:1(] J.ll'f. If lhe 
hi.u:he,t dl'(.·"d" in th ,' " ........ e"'hl.,· i_ in \1"', II,c (·{fe..t"·e 
C:1pa";la,,,,c i~ 1.'> 10 IU 1'1'f. rcg:ll'(l1c:;~ uf the .-Cllings uf 
tlip lo"'('r-re.,i.<t",,,,,, d" .... ,d ... ,. 
T em pera t u re Coefficient o f Resista nce: L(".~ titan 
±O.OO2% per d('l>:r(,'C (·cnli,o.:rade at roo,,, te"'pernlllr .. ~. 
exrept for Ih" U.I I! (11;(·,,,1..,. where Ih(" ho~ "lnllll: will 
irwrc:I.-c the o"<.'r.,,ll lempCf"tun' ,·ocfli(·icnl. 
Type o f Wi nding: Sec ~pe<'ifi""lio"~ for Tn'f: .'>10 
l)e(oadt .. Be~bla"f'C Unit-. llaJ.:e 4:!. 
Acc u racy o f Ad j ustmen t; .,\ 11 (,,,rdi nre "dju_ted witl,;" 
±O.O.'i9'o of the ~1"I{'d "I,IIIC h("lw('Cn ":ml l{'rl1\illal~. 
exccpt the I-ollln tanl .... whi<'h an) "djus\('(1 within 
±O.Ii:>9'o. :md tile U.I-o],,,, uni~ wloich l,ro: a.tjuslL'(.t 
within ± O.5%. 
Maximum Cu rrent: See s[}('<"ifkation1 for Tn'f: ,;10 
De":lde-He,j"'\"llO'C Ullit~. 1):ll1:e of:? \'flhle$ fur 40" (' 
rise nrc enS!r:l\'cd 011 l):ln{'!$ directly alxl\'e .. wit("\. knob". 
T erm inals: J:lck-loJ) hinding: P()'l" sct Oil (:{'ner"ilbtlio 
SI:lndard 3';_inl."h SI):\l"ing. Shield terminal is l)ro"idl;(l. 
Moun ting; Alu,,,inUIIL Il,mlll and cabinet. 
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DImensions: \\·i,lIh . . I~" inches: hci~ht. 41\(.; inchc~' 
Itn,th. Ilr~ i,,('hc~ jar :l·<lial. 13 i'l~hc:l for 4-dial. "",I 
ISU illrhc< for 5-<[i:o[ hox. 

T,~ UC'Iidl,l'IU 

1432-F 111 ohms, total , in s tepsof 
1432- K 1 , 111 o hms , 10101 , in , Ie p ' o f 
1432-C 11 , 100 ohms, total , in s teps of 
1432-J 11 , 110 oh m s, total, in steps of 
1432- N 11 , 111 oh m s, to tol , in ste ps of 
1432- l 111 , 100 ohm s, to tal , in s tep s of 
1432-M 111 , 110 ohms, total , in s te ps of 

RESISTORS 

Ne t Weig ht: T,.".: In:.! - .\ . C. F. " l/olu"I". :.! O"'WC~: 
Tn'l: I I ~I:.! .1. 1\. I.. Q. J p'lUlld". 4 O"IlN:i; Tnt: 
II:l:.! \1.:-:.1'. j; 1 .... ""(\"' . .::. ou"~ .... ~. 

-"".n/ T ype 6/0 
Dj"l. f)f(/I{l,~ {·.r" Co<l~ Word ",i" 

O.lohm 3 A, B, C DELT.\ $61.00 
O. lohm 4 A , a, C, 0 l)t:f'EII 81 .00 

10 ohms 3 C, 0 , E l>EII.\ It 69.00 
I ohm 4 B, C, D, E I)EHlT 87.50 
O. l ohm 5 A, B, C, D, E ])E,\IO.'\ 104.50 

10 ohms 4 C, 0 , E, F 1>E('.\ ~. 92.00 
I ohm 5 B, ( , D, E, F DE)'IIT 113.50 

1432-A 1, 110,000 oh m s, totol , in s te ps of 1000 o hms 3 E, F, G 1>E:\I[;1I 95.50 
1432-0 1, 111 ,0 00 o hm .;, totol , in s te ps o f 100 ohms 4 D, E, F, G DE!'OT 115.50 
1432-P 1, 111 , lao o hm s, to tal, in steps of 10 ohms 5 C, 0 , E, F, G Dt;'n;1! 137.00 

TYPE 510 DECADE-RESISTANCE UNIT 

US ES: B('e;lll":(' of lhci I' :1Ct;\lI';tcy, compacl nc."s. 
:1Ilt!,.:1 \I nt ,. ('Ollsl I'[lt\ ion 1 he Tn'E .) I 0 D I.'C:H Ic
Ik~i'la l lt'~' , ' ll iIS arC' if!C':l1 for a,,:sl'mhh' into 
prndllC'1 i(1II t 1'.,1 in"! I'llm('llt,.:. \, ri( lgC'''·' :1 lu l 
.)1 11l'1' ('xlx'ri mI'II I:11 :1111 1 l)('nlia llC'111 Cl llli]>
mcn!. Th('y an' p:u·tielll:ll'iy \t::i<'flll in ap]lli
(':It iOll" wlll'n' 0111\' 01lC or I\\'O deeadcs aI'(' 
Ilf'CtiPf I. or \\'111'1'1":1 Tr l't: 11 ;32 D ('t'ad c BI'
'I$t()r ('a llnot he 1Il001lltC'tl (,Oll\'('ni('nth·. In 
man\' (':1":(''': thc u,.:c o f tllt'se II nil::; will rclc;lsc 
lor ~('II('r:11 bhol'alon- \\'ork I'eiath-eiy nlOl'C' 

(';,,: pI ' II ~i\'(~ dCI'adl' r(',.:i,"lors, that \\'o ll[d othl'r
\\'i"c hI' t i('(1 up f IJI' lOll!!: period" of I illw iu 
ex pe ri IllI'Il I :11 ('I III i I )11IC'11 I . 

DE SCRIPTIO N: \\, ilHling Ill£'thods are dlOSCIl 
10 rcdUl'c Ihl' drCt'lS of rl'",i<iual imp('(I:IIII'C'''. 
T he 1-. 10·. ant! 100-ohm "'I('p.-; :\1'(' .\,wlun
I'Nr", W01I1ll1 on mf)ld('d ph(,lwlic form" 
(''''I)('('iall", ,.:hapel! a lld h(':llln'all't! to minimizp 
a~illg 1'11'('(' \":_ The- O.I -oh m ,.:tl'p.~ are hifi!:! r 
wound \\' illl r ihhon, wh ile the 1000-. IO.IX)()-. 
and lOO.OOO-ohm ~t cps aI'£' \\'0111111 Oil Ihin 
m icfI card,.:. 

E:1(:11 dl'l':u k is cn('lu.~('d ill an alumi nu m 
,.:hield. alltl a knob ;l lId 1'\l'hed-JIll'tal d ial 
plale :11'(' supplil"d. T he III('dl:lllil.':1I a."":I'mhl.\· 
is ld,'io a\'ailabk ('omp1ctl' wil h ."h iett!. hbn k 
dilll pl:it e, sll'i]( ·11 st ops. alld k noh. hilt, with
ou t rl'sistors l a s tl.(· '1\' 1' 1': :JIO-I';~ ;'\\'itc l\ . 

FEATURES: ~ Il ig:h al't'Ilr:t('Y - ± O.O."i% fOr 
tll o~1 \!nit.~. 
~ 1':x(' ('JI('ll t stahili !,\' - nl'\\·I." du\'('loped 
.~ Iahle rl',,,i,,t:I I1('1' alloy,.:. wil h final 1·(',.:i",I:UII'C 
adju"! ll ll'lII lifter arlifi('ial ;t)!;illg at. high 
I cmpt'r:1 1 11 1'('S. 

+- Good frcC[U('III','" ch:lractcri"li('s - most 
T n ' l: .')10 I)('(' ad('~ ('all II(' u~('d;ll fI·C'([Il('rll.' ic!'} 
;IS hi~h as ":(',-cral hUlldn'( l ki loc,'"t'i('_". :1" \\'cll 
as a t dt'. 
+- I .I)\\' ICIII I)('r:I\lIr(' \.'()('fIi(·il'nl. 
+- ':\(':.;Ii:.;illll.' IIlC'rmal eml to copper. 
~ l ' ual\'(,l'll'd hy hi;.dl IlIIlI1idil.\' t'\ '('11 thc 
high rC'"i":I:IIW(' \lUil" ('all hc expo.,,(,d to high 
humidilY for I()]I~ p('ri,)( I,.: o f lime withou t 
,..i):nifi(·allt ehllll;!(' in rt',.:is lancc. 

Xon:: F or dCt:Hle ('a pa\'iIOl'~. ":1'(' p :l,!.!:C'S .j(j :,8, 
F or decadc indm·tol'.-;, :<I'e paw's li:~ alld (j I. 
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RESISTORS 

S PECIFICATIONS 

Accuracy of Adjustment: Hcsislors :lre atlju~ted to be 
,«"curate.at card terminnls wilhi" I.he t()i(!rrmCC3 given in 
T:lhlc l. 
Maximum Current: Sec T ahle I below. 
Frequency Characteristics: The eQuivalent circuit of 
"decade r(!~bl:lncc unit is show!! on P"IIC 39. The values 
of the rc .• ida:d imped,,"cc.~ arc li 'lUXl in Table I. 

T he rH:eompa,,~·j,,!o( plot .~100w$ the m:lXirnnm pcrc('ntnge 
..,I",nge in cffeeti,'c ~erics rt'_~islancc of ,,11 S(l\'(Hl dN'Hdc.1 
:IS a function of fr~I\l"'"<'Y. For T"I,t:s 510-A :lilt! 510-11 
th(l error is due :llmo,,\. cmircl.,· 10 skill effect ""d is 
jndcjI<.mdcnt of ~wilch !!Clling. For '1' \' 1'10: 510-(; thl) error 
ch"ng('.~ ~lowl.\· with di,,1 >Setting :!Ud i.~ :\ m,,~illlum at 
IIlrlxi"",m Tlsis t"",,(, wuing. ",hilo;) for TyPf: alll-D a 
hro.ll(\ maximum occur$"~ Ihll HOO-ohm settin}!. For ,,11 
the hiJ!her n'~ i $t ,,!\ell units . thll error is dUll al",o~t Clltirciy 
to the ~hunt<:aJ)aritance and its \Oo;I;CS aud i ~ "pproximately 
UrOI)oniona! to the "<tuare of the re~ i~tan(;e !<etting. 

The hiAh-resi~t"nce dccadc~ (Tl"n:~ :;IO-E. [,IO-F, and 
.'",IO-G ) arC very t"OIIlmonl.,· llK'd a.'; par"lIel rcsistance 
clements ill rcsonal1t ~i,·""it ~ , ill whi<-h the shunt c;lpaci
t,lIlCe of the dera<ics I~cotncs p:,rl of the Illning ""pad
t'Hlee. T he p"rnllcl rc.,ist''''ce ch:lIlge.'< h." onl.,· a h"rtion, 
between a tc"th ""d" h""dredlh. of the ""'O""t indicated 

in the I)lot !IS the ~ries-resi~t!lnce ei1!1nge. depend;n.!: on 
frcqucnr.,· and the ;n.<nlating nl:lterial in the :In-itch. 
Switches: QlliIdruplc-le:.f. J,hO~J)hor-hron~e hr\l."' he~ bear 
on lubricated bron~e conttlct s.tuds % inch in diameter. 
T hl'''C hru~hes are bent so ns not to be t,"'}!ent to the 
nrc of Imve\. thus a,"oidinll: clLui"i{ and affOrding a good 
wipi"g I,ction. A caUl-type dctent i ~ provided. There :Ire 
("!c"en con\;let points (0 to 10 ;ndu,jve). The Rwiteh 
re.~i."tance is l )(ltw()()11 0.(K)2 nnd O.iKH 011111. The effective 
caJladtancc of the switrh is of tho order of 5 /-</-<f. with ,\ 
dis.~il):ltion f:\ClOr of 0.06 at 1 kc for the st!tn(i:trd ccllulo,.c
filled moldt'(ll)henolie switch fOflll. :md 0.01 for the mic,,
filled I>henolic for'n "sed in the Tn'f; ,">W-G Unit. 
T emperature C oeffi cien t of Resistance: k "" Ihan 
±O.00"1% per de.l:n~e Centigrade nt room lellll)Cf;,ture. 
T ermin als : Soldering lug.s arc pro\"itk'tl. 
Mounting: E,'ch dcc(.dc is completc with dialplale 'Illd 
knoll and call be rnount(!(l on any jlll.nci hetw('(ln y,; inch 
and ~'S inch in thickness. A tenl]lltlle i ~ fUrll; ~I ,,_>d wi th 
ertch unit. 
D imensions: O"cr-,,11 di",",e\("r. :31{~ i"chc.~; depth be hind 
pltne\. 3J.-(6 inches; tc"'ubtc tlnd di"'{!Il~ion ~ketch lI",il<:<.1 
on r~,<!u()~\. 

Net Weight: Tn>.: .">10 U"it~. II o",,,'('~: Tl"l" : 510-1';1, 
9Y;! o\lnce~. 

T:\BLE 1 

T "" 

R csis/Ollce 
per 81CJ' (.lU) 

01 ""~ . CCUrIlCJJ 
.Ila.>:'''''' ''' Current 

40" C /(" '" 

I'o ,~er 
pa.-":/cp 

"" " , 
ill, 

I " " " 510-A 0' :1::0.5% I.f)" .25 0.014 7.7-'1.5 0.0~:1 

510-B , :1::0.15% 800 rna ." 0.0Ml 7.7-.... :; O.O:!:J 
510-C 10 :1::0.0.-,% 25U "'" .G 0.1 1 i.i-·I.,; o.o:n 
510-D 100 :l::0.()5% SO "H' .G 0.29 i.i_.1.5 O.O~;1 

.'",W-E 1.000 :l::O.l15% 2.3 ma .5 :u i.i-4.5 O.O~;~ 
;i!O-F 10.OUO ± 0.05% 7 Ina .5 0.5 i.i -'1.1i O.O:.?:! 
51O-G 100.0110 ± O.().·j% 2.:l Illa .5 - 7.7--1.5 o.on 

"Thl·la",,·r ~"I'~ci1"n" .. <><-""",.,,:.1 Ihe l(>w~~ ' .Nlinl': "f Ihe 'k",,"'k Th .. ":11,,~~ I':i"~" lII'J for "n;t.< wi,h""t Ih ... hield c"-",, ill 1,1 ,,", .. Wi th 
Ihe s bield call. ill )!he~. tbe sbu", cn!l"cll"',c~;. fro '" 10 to 20 .... I I':reRtcr th"" i1\,Hc:lt~~1 h~re. uel'cu<lillO: on whNher thc. ,id,1 i .• tied 
1<> lJ,c ~ "ilph or.o 11,~ .ero ~"d..,1 Ih~ ,Irtnd ... 

H("$IM'wce 

T/I/>C '1"olal J>a S.le/' 

510-A ohm 0.1 ohm 
510-B 10 ohms 1 ohm 
510-e 100 ohms 10 ohms 
510-0 1,000 ohms 100 ohms 
510-E 10,000 ohms 1,000 ohms 
510 -F 100,000 ohms 10,000 ohms 
510 -G 1,000,000 ohms 100,000 ohms 
510-R 100,000 ohms Decade Steps, i.e., 0.1 , " 10, 10O, 

1,000, 10,000, 
510-P3 Switch only (Black Ph enolic Frame ) 
510-P3L Switch only (Low -Los s Ph e nolic Frame ) 

).I"ximum pereelltnl-':e 
,·haul':e in rc~i~t"''' ' e a~ :l 

flln~\ioll of freq"en~y for 
Tn't. 510 j)<'c;ldc-Resist-

anee Uuits. 

100,000 ohms 
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Code WO f(/ /'rice 

I-:L.\"I"E $12.00 
ELDEH 16.50 
E L EG\- 16,50 
ELBOW 18.00 
E1.l':(t r 18.50 
ELVAi'< 21.00 
EI'-:TEH 40.00 

EA G EB 18.00 
E-"\,O"'l" 7.50 
ESTOI' 8.50 



 

RESISTORS 

TYPE 670-F COMPENSATED DECADE RESISTOR 

USES: The 'j'YPI'; G70- F CompC'llsn.tcd Decude 
Hcsi.stor is in tended fol' usc in :1.- (; mCIISll n~
m('Il~ S where non-rcacli\'c increment )) of rc
sisiance :we desired. Inductan ce com pC'llsatC'd 
dccade resistol'S arc uscful in tUlled-circuit 
~lIl)j$t illition mcmmrcmClllS, flS nU'iablt' rc
:<is(:I ncc c lement s in antenna mc:\.Suri ng cir
cuit s. :Ind, in general , for :IIlY usc where con
stancy of induct:lllcC is desired as resistance 
is \·llricd. 

DESCRIPTION: Each decade is made wit h a 
double set of slI"itch contact s, by means of 
which a copper winding is exchanged, step 
by stcp, for the resistance cards, !hu:; kf'l'ping 
the total inciuct:mcc CQllst:mt regardless of 
resistance seu ing. Th is arrangemen t i.'i r:; holl"lI 
in the diagram below. 

FEATURES: .. Tnductance remains constant 
within 0.1 microhcnry reganllcss of rc:o:islancc 
sctii ng. 
+ '1'01111 indllclnnt:c is about one rn inolicnry 
and ca ll 1\~1l,'II.v be balanced out in prclim i
nUL) ' udj list mell t. 

SPECIFICATIONS 

Type 01 W ind ing: T he LO-ohm :lIId l..ohm >ite lJ~ :ue 
AyrlOn-I'erry re>iist:lnoo curds, while t he O. L-(lhm IIlel~ 
"re hilil:lr riboon uuiH. 
Accuracy of Adju st ment: B~ist:"ll"c incrcn,cnU nTe 
OOI"n'c~ within ±O. I% for the IQ-ohm SH~I)lI. ±O.25% for 
thc l-(llnn lllelJ.'\. find ± I% for thc O.I..ohm ",ICplI . 
Zero Res istance: D-C, :tboutO.O~ ohm: nt I :'. Ic. about 
0.:101",,: :,bOvc 100 kc, jlToportionl,1 to "",lIure root of 
fre'lU'-'''CY· 
Inductance: 1.05 ",ieTohenry. within 0.1 rnierohcnry 
res.:ar<ile"'l of resist:mce :!CUin!:. 
Switc hes: Double-leaf. phosphor_bronze bTusheli !)enr 011 
luhrierilOO brouze oontnet 8tud8 ~ inrh in dirlmcter. 
The<'(' hrll~hCll ,tTe I)(-'ul >!O:\s nOt 10 be t,wRent to the "re 
of tr",·cl. Ihu ~ I\\"oidinl': CUlling and nITo"li,,; :\ good 
,,-iving :\('Iio" .. \ c:un-I.\"IJoC detent i ~ prodded, fI "d thcre 
:ue clc"en COIlt:OCt l>OInl.li (0 10 10 inc1u"ive). 
Term ina ls: SI'Uld"rd }.f-indl sptu:::inl,l: i~ 11.'!e(1 on the 
tcr",in111~. A ground P08t oonnccted to shield :Hld jmncl 
is 1,1~ )ITo\"ided. 
Frequency Characteristics : Similnr to th ... ~ of TnI'! 
14:12 Deende He.sistor. P:lIo(O 40. Cl",nj.((l in r(l~i ~tnnce with 
frequency re~\\lt~ "l,,,wt en tirely fro", skin effect. 

:\ Ilho\l[{h !lkin effcct prod\lce~ " l"ofu.ili\"("! ch"ngo in 
rc:<i~l"n<'C. Ihc s kin effeet;n thc COnlpcn"..,tinR winding is 
lrelller than tlulL in Ihe rC$i sl"n~'C u"il< ... \ cCOrtlin1/Jy 
therc i .... uC't nC'lt,n"·c ch:onl':C in re,iSlf1nl'C incre",ent~ 
from thi~ eff~t. Thnt i~. the incrc"'''''1 i" rc,bl:oncc 
belwecn ... nc "witch poin~ 1\nd tl,e ncn highcr ono will be 

Ic'>$ M I,ilf" frel.l"ende~ Ihan fit low. Thi" "nclt,ltive s kin 
effect." :01 one ",eg:tC . ..,·lc. i< "I)Oul --o.S% for the \\"it~ 
dccndc "lid 1l00ut 0.'-'% ror the ten$ dN·1.de. 
Maximum Current: Ih,;ed on 0.25 W:\ll l)Cr ~I {'p: 

lkoodt 

O. L-ohm-per-stc ll 
l-oll",-per...,t.cI) 

IQ.ohms-per-~lep 

Curre lll ;" "''' 
lor 40~ (' l(i/ll' 

Mounting : T he dcc:ode unit" :ore ,,,ounled on "Iu,,, i ,,u' " 
1!:Ollel~ in oop)JoCr-liued wnlnuL c:lhinet.~ . 
Di mensions: !'nncl. (1cnJ,:lh) la x (width ) 5 iurhC'<. 
Cnbine\. (height) 5 inchl!$, O'·CT-Ill!. 
Net Weight: 5Pi pound$. 

In thc l'OmlJoCIl$ntcd decade 
rc,,;s IOT OPI)O~ile ends of 
Iho s witch bhldc "'uko ~-o,, -
1:l(;t ",ilh rcs i~ la,,(;e Or 
induollmce witu!iul:s . T(!' 

spcctil·cly. ' \ $ n re.~i'1:ltlce 
StClJ is :l\ld~'{1 to thc l"ircuit. 
:l. conll'elt"" inJ:: indUCI:U1/)(l 
stCI) is remol·cd. nnd I'iee 

I·cnm. 

670-F To 10 111 ohms, 10101, in sleps of 0.1 ohm .. 1 ABYSS $74.00 
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RESISTORS 

TYPE 1450 DECADE ATTENUATOR 

USES; The THE 1·1 .)0 Decade ,\ttt'lIlmtor is 
useful in power-level mC:l>lurcmcnts, trans
mis.'iiurH·fTieit']H:Y tests, and in gain or loss 
mC:l1<urCIl\('nb; Ull transfo1'llll'l's. filters, ampli
lil'l""; and :<imila r cqlli pllJ('ll t. I t can :llso be 
lI . ..;('(\ tiS a powt'l'·]c\'cl control in circu i l..s not 
eq llipped with other volume coutrols. 

DESCRIPTION: The resi.,,! ors used in each 
(!Pondc arc rnOlllltf'd in compnrtlilcn ts in a 
C:l>il aluminum hOllsing, which i» cornplei{'iy 
:<hicldc·(\ 1)\, Ihe addition of aluminum con.'!"*>. 
Each dC(';uk con,.:ist,,; of fUlIl' pads series
l;oJlllC'clcd hy ('am-opemt ed $\\" il tht's, arranged 
with pO:iiti,'c d<'lPIlI":, .\11 cains :11'(' mounted 
Oil. a contrallsl!aft wltieh i.s pl'o\·idl·d wjl]1 ball 
])(,:l r ing:-;, Ea ch pad is completely ,,;hi('ldcd, 
and a :-; hil'ld is iruI'rposcd betwcen the input 
and output. clement,,; of each pad. Each 

decnde ha.<; ele\'cn positions, 0 to 10 inclusi\'c, 
so t he decades O\'Ct"la p. 

The a;;scmbly of dec:\des is mountcd in a 
ens!.. aluminllm cahinet. 

FEATURES: -';100- A wide ran::;e of at.tcnuation 
valiu's is po"-.'Sible in small ;-;lCpS. 

~ T he :leeuracv of !..he hoxes is maint.a ined 
evcn a t, lo\\" radio freqlH'lwi('s. 
~ D('(';u\(:-typc Swi ll"hes make the boxes con
venient to lISC. There arc no stops on the 0.1 -
and l-dh-per-stC'p dctades, f:u·il ita lin:.;: quick 
return from full to zero attclluation when 
making adjwslmC'lIis. 
~ Both T-LrpC :s<:c\ iOlls :lIld balanccd-ll sec
tions arc Il\·uilnhle. 
~ .\n etched plate is nttadl('d to the (':\.,;;c, 
indil:ating mi sm:lt dr loss for Lcnnina\iulls 
other tkm GOO ohms. 

SPECIFICATIONS 
Attenuation Range: 110 or III dc.::il)(!l~ in .slet}S of I 
Or lI.t tl{"f·ihcl. re'I",'·liw·ly. 
Terminal Impedance: {;()() ohll'~ ill either di",'("(ioll. 
All Nelle'! pl!!I(, 01, tl,,: l'ahil1et il,di('ate~ the (lli,,"u,tch 
Joss for other th"n fiIlO·ol"" (·irl'uits. 
Accuracy: ~a("h in,livid",,) re.<i,tO£ i~ mljH~t('(t within 
±O.2:,r~ of it,,! < .... rrl'ct ,·alne. The low_fr •. ·qul'nc.,· ".ror in 
"tt"n11:l.lion i, le~-; tha" plus O.(lIIS dh (I I \\. u.tJO..l db 
(T.\ ) . lUll 2 dh (1IIl J. or O.UOO db (TIJ) ±O.t ... "'~,.r the 
ill{li"alcd dh ,""Inc, pn)\"idt'(l the attl'llu"tor i~ l.crll1ill:Lt'-"f1 
by " pure re._i~I'''H"c of (iI}U 01"".<. \\"hc1l properly <ermi-
1l;1lc,l. thc i1ltml j"'I)('{bn('(l i" 6UO ±:l ol",,~. 
Frequency DiSCl"imin<l t ion : L",~ II",n ±I% of the 
i",Ii":ltefl \·:,tUIl al f",·qIlCllcie.~ 1",low 2m) kc. 
M<lximum Input Power: I "",,tt. 
Switches: C"Il,-I.'"]>c ~""ilch",, arc 11--00 with twelve pO!!i
tions ~"O\'erilllt :{t~J". The dial" arc !luml",r"d (rolll "0" to 
"10" i"<'lu~i\'c ,,,,dIll<' 1""Lfth IM)illt i~ ,tlso <"<>""",·ted to 
"0" .. ";\Ol~~ "rc IJrI)\' id",1 ror the 101I·dh dc,,"de. So _tops 
are prm'ided in the ~,,"il<:h ",,,,,h,,,,i,,,,, to I,rc,·ent ("OUl-

plete Ml"l;on of the 10· and 1-<\1, d"'·rt(le~. b"t sl'a~rs, 
whi"h "rll pro.- i,led. ,."" be u.,.e,t under the l"ou11lin~ 
I!Crew~ to ad a" ~IOP~ for It." knob. 
Characteristic I mpedance: GUU ol'llls both direc1ion~. 
Eilher end can I.".. 1I.~ ... d :,~ input. 
Mounting: Thc .1",·:,,11' unit~ :Ire 11100111t('(1 on an :lhlllli
nUl" l"tIl<:1 in a I11clal ('ahill<'t. E.·wh d~"'a,l" i~ indi,·i.tu:Llly 
lIhi"h[",1. and all ~hil'ld~ :Ire N>nnC<""t<:'L\ to the II:IHI·I and 
the "(;" tenni",,!. IIl'1a~· ·r"ck IIlmlUling is a""ilahl" on 
~Jle";"l order at an ad,lit ion,,1 char~c. See J)ri('(' li~l 1)/"101\". 
Terminals: .J:II"k-tol) hinrlinJ( t~<l.s wilh J:f ·ilwh ~I!a{'illlt: 
eo",,,,on ten"i",,1 of T Ul1il~ I;:!"oundl'd to cha .. i~; ~u",,,,un 
ten"i",,1 of II l!l,its IIOt g"o,mded; I:I'ou"d l.e1"1"i",,1 
pro\·j,k·d. 
Dime nsions: 1450-TIA and 14:>0-'1'.-\. 10); .j~1 x ItJ{ 
inrhe.~. ""cr-all; 1450-1113 and 1-150-"I'H. 12); 5~:I."{ 12Y.( 
inrh"_~. m·CJ"~"I!. 

Net We ight: 1150-I IA. nJ4" Jlo"tlfl~; 11;)0..'1'.\. IO%, 
tKlund~; !-l50-IIH. 15y'( pound,,; !-lao-TH. I t .!-~ Ilo\lnd~. 

TIII'C f(rw{jC Iml)f;d(L>lce TYile of SeC/''''1l CI)(/r Word !'ricc 

1450- HA 110 db in steps of 1 db 600 ohms 
1450-TA 110dbin steps of1 db 600 ohms 
1450-HB 111 db in steps of O. 1 db .. 600 ohms 
1450-TB 11 1 db in steps of 0 .1 db .. 600 ohms 

Balanced-H 
T 

Balanced-H 
T 

~ 1':"1' \\"0111, 11.-\'\' 

:\ ~;T\\"OH "TA~I 

~ET\\"OHKIIUH 

~E"I'\\'OHKTUII 

$270 .00 
200.00 
395.00 
290.00 

For relny THek IIIOUllting (19-inch) :1dd $ 10.00 to aoovc prices ;lIld add It to I)'pl' uUnllJcr (Tn·t; (·I50·HAR. 
fur ... >;ample). 
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RESISTORS 

TYPE 1454-A DECADE VOLTAGE DIVIDER 

USES: Thl' Tyl'l-: \·1.) l-.\ DecHde Vol la}.v~ 
I)jl'jlkr prm'jt!f'" ,[('C'HITlle1," kJ1(lI\"n \'oltagl' 
r;(l\o,; for ll,;(' in dete rmin ing Yoila,!!;£, tl':lll.-';
mi,,~iotl ratio;,; 1),\' dir(,(:l eomp,ln..,on or b,Y IllIll 
Illethod." l Is hig:h input impcdHllel', hi!-!:h 
I"C'SOh llioll, and hil!;h [ltTlIr:te.\' make it H 

wid!·I.\' lI,,('d ialillralor,l- ;l('('('".~ory ror u-c and 
llt]( Jio-I'!'l.'(! lIC'nc,\' I IH';t~lll,(·tll( 'Il ls. 

DESCRIPTION: Tlu~ (kenrlc \'oltagC' divi.'<ion is 
;H'('oHlpl ished by ,Ii(' w'e of iil l! 1\(·h-in-\':lrlC.I-

eJI"Clllt. Fuur l'C,,:i.-;lOl' lkcadl'''; arc ('ollllee!cd 
in sudl a manner thaI t h(,ir ::;(·lli ll l-!;.~ arc ad
dil~\'C , I\'hile maintaining a con.-;I'ln~ mpHL 
1"('::;115\,\11(;('. 

FEATURES: +- High accur:\cy. 
* COIl:;!all!. inptll r('"is[:ln('('. 
~ SCP,II':ltc ground It'nn illai pro\-ideJ. 
~ Vo!\ag(' ra1io,; hetween \.()OOO ;111(\ .QUOI 
in ,;(ep,; of .OOOL 
~ :--,-('gli~ib!e thermal emf. 

SPECIFICATIONS 

voltage Ratio; .OUUI tu 1.0000 in ~I,'p~ of '()(KJiUU. 
Accur3cy; ±(O.I'; + .(K)()I)UI ) .. \11 rc"'i . lor~ arc ,,01-
IlI_It',llU \\i II L;" ±{).()j'; uf I" ""j",,1 ,,,I,,,,,. '1'1,,: "o\t"o:c' 
r"lio en-or will rarel.,- cM""'d this fi~Uf<' . ,,1thollJ.:h al 1011-
".,ttill':~ or ""ch dcc·adc. Ihe error call Iheurclie"lh
appro,aeh ::L 11. 1 ""~. 
Frequency Characteristics; If t lo~· e~lcrll,,1 rap"rit"'''',-, 
1'1 :",,'<1 ",·t'O'_i Ih" ouqmt let', ,,i,,;tl~ i, leH Ih"" ,')\)/,,,,1' , Ihe 
ir<'<I'WIlC.'· nrur ;_"' le.,s I)"", 0. 1', to:W k<. ro r 'd'.\' ~l'tlilll,(. 
Input I mpcdance: IUJ)(lU ul"us. TI,i ~ ,-"I,,,, i" "n.:mn~d 
"" lh~ [I'''w1. 
Output Impeda nce: \'"ric~ Wilh outrmt wltill!,:. dc-
1~·"'li"J.: pri l"arily on lh" <;etlinJ.: of Ihe highe~t <[""ad,· 
III IN!. 

Maximum Input Voltage: 2:\0 "011, rollS (or dd ror 
!ll" C<,nti':c'lde ri_e of 1"(',i,lor"; in the illPut dcca<k Tlob 
":dll~ i~ c"J.:I·",·,·d 011 !Ior panel. 
Resistance Cards: 1"1'>: -:">(1) (.w<.: I'age ·11 ). l-nifil"r 
on ",i"a for two (I,-, ·"d .. <. Third "ud r"lIrth dec:I<.1c.; Me 
.\nto,,- I\> I·r.\' 0" p\o(,1<oli,' r:lfd~. 
Temperature Coefficient: or Ihe ;",h,-idu:l1 r(" i~t or." 
I .. " than + 0,1)1)2' ; IlCr d .. J.: "cc C,-.ntil::: radc. :;in"c Ih<.' 
\·')lt~J!:c c:lti" i~ dCl".-..oin,'d hy the r,Olio of rc·,i, (o,.~ or 
,i",ibr con~lro"'lion. tlw tClllpcrallll-C p()("Ui";<,nt of thc 
,-"I1 'lg(l r:ltio i~, lor l>""('I;~·,01 \)111'1'0.,("_,. vcry ncarly ~e"o 

al norn,,,] roolll "",bic"t telllp<" ·,, t LU·CS ~"d within the 
l'0wrr ""ting of the nox_ 
Termi nals: J~~k tOI> binding I>0~h with ~ta"cbrd 

~1-iuch ~)l"rillJ.: at ;III"lt ""d uUlj)lIt . A ;;<:1'''1'"to gro ,,,,d 
PO% ; ~ pr,)\·id~.,J. w that the ,li,- i,ler (" i r~nit c,'" he ll..nd 
J.:roU 'I<led Or ungrollnd~d. "ith the· ,\Oi('\(1 g,"",,,,ded. 
Mounting: .\hllninUlIllH!llcl :",d c:,loi'wt. 
Oimensions: (Lcngth) \;:;X x (widlh) :-;1:1" x (h~ili:ht) 
5 in('hc~. ",-<.'rali. 
Ne t W eight : 7Y.\ pOllnds. 

1'!II,"" ___ , _____________ _ , ___ 'c-.m"'h l\'".-(/ 

1454-A 1 Decade Voltage Divider . .1 
_, ___ J'rire 

$135.00 AB.-\Ch 
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RESISTORS 

TYPE 663 RESISTOR 

USES: T he TnE GG1 I1c.<.:i401'8 :II'(' dc.~igncd to 
ha\"c an aCl:uraldy knOll-II impedaJl('c at high 
fl"('qlleIH·lc.-;. T1H'Y arc ll .~cful a~ standard I'C
"i"ton; rot' the rc,.:i."lallC'c-\":lI'ialion lllcthOtl of 
imp('(.bnl'c mC:l.'5UH'IlWllt al '"adiO fl"{:(llII'IWic,.., 

:\ .... ein'ult elements in hrid~cs :lnd simil:ll' 
C'qu; pmI'll!, :1:-; 1 ('I'm ina 1 ing re .... j"l on; for rna t (·h-

ing radiu-frequency trflllsmi:s",ion lincs :llHI. 
generally, ns low-rcsi!<t:lllcc standards in high
frequencyappiic:ltiunrs. 

DESCRIPTION: A stmi)!:ht piece of "c ... j:;lal1("(' 

wil'c is soldered to t\\"o fbt metal plalt':'i. \\'hiell 
:lJ'C moullted claim to~clhcr on :t :sirip of 
insulating material. .\ thin pi{'cC of mica 
insul:lIC.s the \\"ire frum the pbtt,,,, ('xccpl al 
the soldPl'cd ends. T hi!i a:o:!';embly is rij.ddJ~ 
I"lamped togl,ther wilh a top piece of illsu
luting m:Hcri:d, 

FEATURES: .. \'cry ."mall n:-:-;idual indUcl:lIH"c. 
.. Skin rfl"(,(·t is kept at a minimum, nne! a 
ntlue of vT:l:': j:; maintained that 1ll!tl1mIZl'~ 
the rcsidual I"Ctl.ttall(·C as well :\s n'"i.~I:lIll'C 
Ch:1I1J.;C wit II frequency. 
.. l'om:!!' dis"ipalion i:s gr('atly aided hy the 
terminal fin:-l. 

SPECIFICATIONS 

Accuracy: 'II "nit~ :or" Mtjll.tcd within + ICo. 
Residual Inductance: Sl,{, I:lhle helnl\'. 
Skirt Effect: [.{';.s Ih"" IC{;,I)('low t>O ~ " '. 

Termtnal s: Thl' n", "'f'ial pl:ll"~ 10 ""hi,"1o thl' n"_i_l''''t~ 
"'ire i~ "1I,u:h{,,d ,ue Ih\.·d ",S ten"inal~. "lid "' .... h"II! 
.too('<1 ,\lid drilled for ;!.:j-i"dt ~]):Ol'inl!.. 

Temperature Coeffici ent: J.",,~ th:on ± O.OO27Q I)(!r 
d">:fl'e Ce"(i>:nld,,. 

Dimensions : (Lr!lgth) 21:; x (\\idtll) I~l ill<,I,('". (her
all hdght .\ ~ illrh. 

Mal<imum C urrent: .";(';l ("hll' h,·lo\\,. Net Weight: 2 OUIH."e;; • 

.I/" ... i"'''m 
I'ld "clllnu CtlrrcIlt ill .1I{'"mMe 

/(, .iJ1I11"C~ ill _ 1 "'1"r(~/or l)i~~il"'lio" 

1"'11( ill Uhlll~ .1/ i,.,,,h, "'11$ .l(,oC UiM ill 11\,/18 (""'/1' [['''Til I' ,il'e 

663_A , O.I)/I{' ..... ... :.!.OI ".,,..,," $8 .50 
663-8 , U.O]:\ [.0 :.!.It ",lfn' 1 .50 
663_C 5 0.1) 1:, 11.:, [.~:> f',TTY 1.50 
663 . 0 " ()Jr~J tJ.:I.; ] .,., 1'.:11 "" 1.50 
663- E " O.o.1:! tl.:! ."0 "':SU • 1 .50 
663- F 50 fl. I):11 0.] .• "jl) I"f:SS\' 1.50 
663 ·G '" U.t);I!) 1).0(; .:;G I'f:'I'T" 1.50 

(""rn" ~howinJ.: mlio uf I'ff('<"tj,'c r(">;i~,,,n('('. "nd ('<llli,·"lcn~ ~,'r;(' ... rea .. lnn ..... to (1-(' r('><;<I"""C V"r~"" Ir''<JI1C''''~''. 1M d,~ 
"1'\"1": f,/;.;\ H{',i._ton< II\Ollnted }s inch ahovc ,.. .!-"inch metnl I),~nel. One ('nd """~ J.:ro""dc(\ to Ihe ",,,,eI,, :111(1 ,he total 
cap:l('i,,,"ee apllfoximaled 'he rather high "alul:) of 6.5 ",,,I. whirh could h,,"e becn reduced if :I low-capacit:ltlC() InOll11ling 

,,"CTI:) used. 
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RESISTORS 

TYPE 500 RESISTOR 

USES: The T YPE 500 Hcsistorl; arc panicularly 
recommended as rl.::; j;:.;tancc standa rds fo r use 
in impcu:Ill('c bridge,,; ami a.~ .'Secondary stand
an:ls fo r laborat.ory use. T he plug-type te l"ln i
nals m:li,c tltem readily interchangeable in 
experimen tal equipmen t" Screw termi nals ~lrc 
aiS01:Hlpplicd for morc permanent instalbtions. 

DESCRIPTION: T his re.-;j.-;ior is a n aoom'atel,\' 
zuiju:;led rc:;i:-;iat l("C (·a rd . .'Sealed in a phenolic 
case to excl\lde moisilln: and to IHO\' ide pro
tection fmlll medl11 nical damage. 

FEATURES:. COI1W)]l icn t fi nd accurate . 
.. Xcgliglble thernln1 emf to copper . 
.. Low temperature coof!'i('icnt of resistance . 
• Excellent high-frcq\l Clley chllrael cr istiCi>. 

SPECIFICATIONS 

Accuracy of Adjustment: ::1::.0.05% ~ t the terminals. 
eXO!eI)t for the 1-0\0,,, unit. whi{:h i~ adjo81ed witltin 
±O.I:i%. 
Frequency Characteristics: f.:imi la r to those of the 
'1'1'1'': ,',10 J )ecad('- I !e~i sl"''''e Un;t" for r(>~i st""ce " ,.lues 
up to 600 ohm~: SOJa(lwl J:.t h(ltler for higher re"i.'lant(l.~ . 
Ix:cauce of t it.., rebl;...::l.,· ~m"l1 shu n ~ C"p:teilanp(l of a" 
isolated re.,l_tor . 
Maximum Power and Curre nt: Al111niu will d i *,i p~.t(l 

onc Wiu t for" le,,'p('ratnr.., l'i~e of 40" Ccntigrade. T hc 
value of ~"rrP11I. for thi~ ri.<c is 1,:; "C11 in the tahle bcl()\\ 
flud is Plll:r:wcd on CiU·1t lI"i\. 
T emperature Coefficient: Lcs~ tlmn ±O.OO2% per 
degree CC"lil,(r,,(!e i,t noruH,l ,·o(ltn tmupemlllre. 
Type of W inding: L('~" th,m 2U() ohm .•. AyrI01<-Pcrry: 
201) OIt 'nS ,,,,,I hi~ I ,",·. unifibr on Ihin u,ica t"nb. 
Terminals: Bod, tPt'tn inill SCf(lW~ ' llld plul;~ me ~up
plied. I·;,,,.h In",i",.1 ~tlld is r~'{:c<~cd as n jack to "<.:COIII
rn(l(lal~ a )lllll!. f'w,,,lnrd YL-iuch .• pad"l> i~ used. 
Mount ing : 1lI~ ... k "'f>ld~>{l 11henolic ease is u&ed for all 
11";\~ 11;l\'i"l; a re"i~l"nce of le._s lh'ltl 1000 oh,,,~. For u"it·s 

h,winl! a rc.;;ist,u'tC value of 1000 ohl1l~ or higher. a \o\\'
loss mic<I-f;llcd phenolic (·a.e is used. Doth t~'pe~ arc 
,;celled wilh" high-me1t iH~ point wax. Two ,nonnl;"/.: I,ole,; 
lITe pro,· id~1. ~ p:!.ced 2M i" ehc~ . for :-10. 16 (\,·iil. 

Dimensions; (L()ugth) 2% x ( \\ ' i<1th) HJ6 iuci'b. O ver
all h"ight, exclu~i\"c of plugs , 1 ind .. 
Ne t Weight: 20ltnccs. 

l'tl1ll! H(lti~ I(A"cC ill 0 "m8 ,\I"Xi"'lII11 Cune,.! Cod,- Word l'I'tcc 

500·A 1.011 H';>j',;TlJ ' H" $4.50 
500_8 " 310,,,,, H':S IS'I' ,H:SK 4 .50 
500.K " 220 Illa In;"T~'I'Fll..\l 4.50 
SOO·' " HOlllll "~;~T.~TFUn[) 4.50 
500-0 '" 1 ()I) "'1' H"~'i"''t'''O(; 4.50 
500.E 2 •• .0.01:. Hf~~l"T'.lll1. 4 .50 
500.F , .. 4:, Ill:!. In;~I ~T("""T 4.50 
SOO-G .00 .\0 '"" "~:"I~T\'OO[) 4.50 
500 _H 1000 3U '10:' H.:,.lSTtlOL>: 4.50 
500 . L 1000 ~~ mil nf: ~!"THf~l. l. 4.50 
500 -M 5000 l-imll Ht;.~I~·n' ll'f: 4.50 
500 . J 10,000 10 "'" Hf.;H,.,' ." 'I,K 4.50 
500 . R 20,000 7 "H' I(E~I~T!(.'ll:< 4 .50 
500-T 50,000 4 .. 'i tlla '(,,~'~n' lil. l . 4.50 
500_U 100,000 3 nl(' llRS1"l"1<0',I. 4 .50 

RHEOSTATS AND VOLTAGE DIVIDERS: GCIICI'aI Hadio T \"I'~;s :30 1, ~ 7 1 , 21 ·[, HI and 3 14 pre
cision \ri re- \\"(l1 UHI potentiometers a re li~ted 0 11 pages 22G through 22\J of t his ca ta log. A \\'idc 
range of resist.ances is anlilnble. 
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STANDARD CAPACITORS 

VWI.:IlI; \, Th~ c,!uinli('nt C'in"uit of :I vuriahlc :t ir 
NII""·i.,,r C, I,' r" I,,'('_('n1<! the ~cri ... s llletallic rc"i~l"'''''''' 
/, 110 .. i"d",·ulIH"c. 1"'.\ (,' tl. e dic1""lri,' <'o<l,lu(;1fIl'cc, 

1. AIR- DIELECTRIC CAPACITORS 
'I'll(' dlar:t\'tt'ri:-lt it, >; of ;1 pt'op(,l'l~' dl:':"igncd 

nil' t,lp;u'iIOl' :lppru;)eh YC.' ly elo:<ei .'" tito:,!' of 
111l idl ',ll ('i n-nit clelllent. 'Yhelher Ihe ('apa("i
to)' i", lixNI ur ,-,u'iahlc, a 10\\- \ ('mlwralllt'P 
('odfl('it'lll, lo\\' I():,,,(':<. :lnt! :t high dpgrcc of 
!'tal.ilil \' ('an he adli('wd. 

For ;n:tIly ml"I"UrI'lll('nt:<, aud (}\"C't' a wide 
]',Hl,!!:(' of fl'C'qllt'Jl(·Y. "ueh :\ ('apaeitol' e:m he 
ct)ll"id(')'('d a ,.; ha \'illg a. Icrmin:li impcd:mec 
ddilU'd :,okly by ils eieell'O:<latic cll pacilalll'C'. 
11 1)1\ (,,' , '1', f m ' t ile rHu,;l ,IC{"l lm 1 e lllell."tln'Ill('llts 
:\1 audio freqllC' lleie.'i o r fur IlWa:<IlI"('llwn!s OIl. 
radiu freql1t:lIeic:<, the :-:malJ dc\'iation,; f rol1\ 
ideal pcrform:lllcc mll",t be ('xamined and 
cndllal cd, Fi,!.(UI'I' I is llil 1'((lIi\'alent. circuit 
shO\\inp; (1)(' ,; t:lli c capa('il:ll)('c and the rc,;id
u:d imlH'd:lIIct's n'pn'';(,lllillJ.!: ::;erics (mctallic) 
rc,;i ,~l all{'l', ,;t'rips inciuetancc, and shu n t 
(di t ,lt't,t rit, ) c ondlld:lllec. 

..\t. low fr{'{[llt ' tlcit':-: only lhc comilll'lancc 
(G) IW{'( I ['t' cun,;il I('('('d. Thi" <;Olll pOllcnt rl'pre
:<t'IlI'; (a) tht, di(,It'('lri(' 10';';('::; in lhc ::;UPPU I't;,;, 
(h) the lo,;.~(',; ill th(, ail' dit'k('nic, a])(i (<: ) the 
d-c leaka)!;t' t'()1Hiut'lallt'I', 'I'll(' clrcd ot' the 
lcllkal-!,'c elJlltllll'!atl('t: i,; Ill'~li}dhlc at hCqllCIl
cie::; abu\'c a. ft,\\, l'yd(',; , ami i::; ordinarih' ut 
impOt'1aIWI' oilly \\'hen the capacitor i", {I,;ed 
at d c, i,e" rot' ('itarg:(' 1<t\Jl'aJ.!:c, T he 101<;:;e1' in titt' 
ail' dit ,]t't'nic arC 1lI',!!;li,!!;ihle IInticl' cundilioll,' 
of IlWcll'ntle humidity and temperature, T hl' 
dil ']I,<:t ric lus,.;{':; in t il t, in';'I]al illJ,!; ,.;t ruct lire J.!:i\'1' 
ri~ 1O an efl'(,(,tiyc ('omluetan<:e compuncnt 
II hieh onlinarill' ilwn'a,.:(',; direclh' with fn'
qllcncy (i,t'" Ihc dj""jpatiun fa~lur of the 
in,;ulaliolt is appru:o.im:llely cun"tan t \\-jllt 
t'I'C([I I(' l l(',\'), 

The di,,~ipatiun f;ldol' of Ihe capacitor is 
t1efi lwtl a::; 

f) 
r; 

we (1 ) 

r; 
It will be SN' n frolll ( 1) Ih:ll ,thc produd 

w 

of <:apal'i tan l'c find di",ipat ion fadol', is indt'
pI'udcnt of C, ,\{'('OI'din;.d,\', Ihis ))rOl"llH'l j~ ;1 

('om't'nicnt fi~11I'(' of ult'rit fol' \'ariabll' ;Ii l' 

<:apn eitul's, as il is independent of t he "eltin:,! 
of the capa ('itor, 

,\::; frc~I\lcncy i,; l)I'o),(I'('".:i\'cl,\' incI'I':\;:;('(I, tlw 
impedances of H alLlI L bl'l'ollle :; iJ,!;lIi fil'n rll 
comp;ll'l'd in I he' reactance of C alitl must ]JI' 
1;lkell illlo 1i{'('ollni. 

If rl'pn',;t ' lils the mcl;dli c l'e:-:i:<tan('e in the 
Ip:1tl: .. , s\;wk :-\uP I'I)1' t...;, Hnd plaIt'S, It, ordina ri l,\ 
i . .; lIot "ignificlllll cx('('pt al fn 'qut'n('ie . .,; \\'1!p1'; 
~kill ('fled j,; c~'''('nl iall,\' l'UllIpll'II', untler \\,hit·h 
('I)Jlditiun it,; \·:tlt l(' \';tri{'s :1 :-\ lire ,;q\lill'e ('oot " I 
frequ(,ncy, TIl(' tolal di,;"ip:lti,m f: lt:lor of tlrl' 
c:lp:leitOl,' \\'lll'll Ih(, J'(',..i"I:lll<:e h' i:; laken Inl " 
!'lct;ol\lll IS 

r; /' c 
C' + I V: 

W 
f) - (2 

L n'prt',,,,(' n l,, lh~· indul'I;lllt'l' of Ihc curren l 
pal It bl'\ 1\ een tl'nnill:tl:<, It is largc]y COlIt't'll ' 

Irated in the leads ami su pporti ng Illpmbcr,.., 
and f1s a con~('qlll'lI('(' is IlC:lrly illdl'pl'udt'iH of 
,;!,'ltin~ in :l \'al'iahk l'ap:u,jlOr. The \' ;l ria t ioH 

F";n": 2, Till' :\I,""'nt h,\' ,,"hi..!, ,he I'fT<'f'ti"e teTm;",, 
t';tl~ ... ilfln(·e of U I,r{'<'i,io', ,':'II" ... ;tor .l ifT"r" frOln lh~' Ion 
frl"I"l'tWY \' iI1ue_, p' "u('<l U":'I fUtWli"n 01 st;l\i~ .. a)J, ... i
\UI"," Idi,,1 r<'"oI;"o.:,") lor \':\ri"n~ rrcq\L~,,..i{'., The "lnT 
"IIt,wlt i, for '1'\'1'.: 7:.!:.!·;\, wl""c "(.'rie~ i"'"WI:>llt''' i
al'l,ro~i''':ltl'l~' ,1l:.!1 ",h, Tn't:;' ~:,!:.!,» anti ':,!:!-.\\ h"H
al!j,rO,i",:lI{'I," lhre<:: Ii",,'", "" "nwh ~cr i cs i"th,..I:ond;, 
Tl ,{'i r lo(',.f.mnmH'C t':'" l oe eST imated fr'."" Ill., 1,lo! h.\ 
enter i" o.: a' ,hrN' ti",I"'" the "Up:"';I:""''', or at \.~ (illlf;'_ 

t he !r'''tHe" .. ,,,, 
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in ('lr~'elin' I('rmillal ('ap:ll"iI;UH'C call,.:{'d by fj 
I" ~i\'('J! I)." Ih(, (':qm',.:~iull 

C = T _ ~-:jIT (3) 

r:lri:ltilm..: of (', for :1 '1'\'1'1: il2 I'['('l'i,.ion 
{'ap:wirur are ).I:i\'('J! ill Fi;'::l1r(' 2 ;1:; a function 
"f 1'1'1''111('111'.'', for \'ariOlls H'llin~,;;, 

2, FIXED SOLID - DIELECTRIC CAPACITORS 

Til(' ... :lIlIl! re ... idual illlp('d;lllC:c,~ ~h()\\'n in 
l"i~IlI'(' I for ail' ('ap:tt'ilor;-; :tt'(' prc,"('nl in :;oli<l
dielf'('[ ric' ('ap:lC'i I I U';-;, hilI, I)('(':lll,.c of a d iffcrent 
l1I(,(,halli(':II ... tnWltln:: :lnt! l)cl':lw;(' thc eapn('i-
1:111(:(' I:; l'o[lt'('ntt';IIt,d in tile ~olid diclcdril', 
Illt'ir rel:lli\'(' rlla),::nillldc':; <lrc difl't:retll, 

'\ 'lIe e{'fc'I't ~ ()f ill t ('r!':IC'i:11 lJOb ri ;::11 ion itt 1 he 
dielcl'll'il' arc' ."howl! ii," llw luw-frequency 
pMI iol1.'; of Fi).!,Ilt'(, :t II :1Ilt! (" Oil I hc",:c' lu),::-Io~ 
plOl" [h(, ~Iopc' of Ih(' li1lt,~ i~ c:h:ll':wll't'i!'lic' of 
I II(' d i(,\('\'t ric' 1ll:1[ {'l'i:ti, ,\ t \'CI',\' 10\\' f I't'qurll('il',,,,, 
1111' II-I: 1(,:II,a/"w nUll 1111'[ :111('(' a(I(I~ a t"ollljJll1l('l1l 
101\1(' cli..:,.:ip:llilJ11 1':11'101'" hIli (111(''': 11111 atrc'l'1 

l'apa('il:llH'I', II i", nOI 'lIlall ,\' 1l('g:lil-dhle, t'nm at 
10 ('."('\1':; pl'I' ":{'C"ullll. 

,\1 hi~h fl'cqllt' I II'i(';-;, Iht, ..:crie," 1'('..:i(\lI11ls 
1',lll,;I' tli..:"ip:11 iOIl f:H'II)1' III ill('l'(':1":I':I;-; Ihc:.3 2 
PO\\'('I' of f 1'("1111'111',\", \\'llill' I hc 1'1':11" iOIl:11 changc 
ill (':lP:I<:il :lIl1'l' in('l'I':t":c,,: .. ..: IIii' ..:qu:nc of fre
qucncy (:-){'(' Eqllalion :~), 

Fl'aC'li()lIal t'h:lIl)!;t' ill e:ip:ll'ilatH':c ,\lid di:~si~ 

FI',l't'" :1. "J'l", "",.;:ot;"", \I itl< fr(.~tllell"Y, Qf '-'''I,:,\('i(anel!, 
,, (1"1') , :ond oIi"i"",iuu fa",,,r, b ( /IIlllolII ) " "f" li"cd ~ulid" 

die1e<.:lrir ""I':,,';lor, 

CAPACITORS 

Flta; I<I: I, E'l"j,nlen( drcui~ of :0 Tn'l: :,'11 D,-,~'"dl!' 
('''I>:l<'il<''1r Cuit ~l,,),,·i,,:.: thc additiO",,1 re,j,lu,,1 jmpe<l" 

"""c' pr" 111<'<"1 h,' " Ihe 'Wi l ,'I"" ",,01 wiri,,:.:, 

pal ion 1':11'1111' c:l("h h:l\'C a minimUl1l \'alm', 
whiel! OIT!\I':; at :1 1'1'1'1[111'\\1',\' 11t:11 \':Irie,': ill
\'c r,.;l'ly wilh capal'it:lIlC(' :11111 tlt:11 (':1Il he a:; 
low :1 :; I kt :llId :1": hi,!.!;h :1" II) ,\1('. For ..:mall 
l'ap:l('il:ln('(',~, \\'herr Ihl' pf't'l'I'1 oj' ,~('ri (, 1; I'C, .. i,.l
;1111'(' :IJlJlI':tr,': on I," :11 "N," hi),::11 fl'{'qllt'llt'ie,.:, :\ 
rc"idl1:t1 pu\:triz:llion. h:l\·illJ.!: :t di, .. "ip:lliIHl 
fatlol' ('011,"1:1 nt \\'i lit fl'cqllt'Il I',\". f.,'C'I,.; a III in i
ml1m \,:lll1c for di":'''ip:llioll f:IC'IIIr. II j,: al.~t) in 
Ihi,.; f!'cqllclley l':lIl,!.!;C :I\'Illllltl I .\k Ih:]1 the 
('tfc,!"t of cl i pol(' p(lla!'iz:11 il)]1 ()('('III',':, I )il' led ril',': 
onlin:lI'il,\' l1":I'd for (':lp:lI'iIUI'," 1';11'1'1," 1;hol\" Ihe 
dretl" of lil i:; pn\:triz:lticlIl, 

FW lillf: 0, l-:'l"i",.I"'11 ~iT<'"h of " '['I'['f; :!l~ De~",lc 
('o!\'lc",~~r, 

\Vh cn c':lII:I('il 0 1';-; :11'1' :I;-;..:cml ,1('() illl 0 dC'(';Jlit-,'i, 
flS ill lilt' TYl'E :.380 ])(,(,:tde-('apaeitul' t'nit..:, 
1 bc "('1'1(,,'$ rC',:idl\:lb arc illt'H':I ... ('c! 1)\, 111(' ..:wil eh 
;1" ~h()wn in l-'i),;"I1I'1' ,/. Th{'l'(' I:; :d..:o a l('l'tllin:ll 
ellp:wil:llH'e wilh di(,\('('lril' h,..:..:, The a:<."em
hling of ,.:e\"('I':d dcc':ldl's illin :1 '1\'1'1-: 21U 
1 ) ct:)(lc ('OII1II'I1";C'1' :1(1(1;-; I1 IUI'I' ..:('ril',': 1'('..:i(III:lI:; 
and mOl'(' IC'l'Jllill:d (';lp:(('il:llll'(', :1"; ... llOw1\ ill 
F igure' ,i The ,.:ohll ion of 1 hC'>'l' mon' ('0111-
plic'Hled nelwork:; i,.; di,~I'II",~cd ill litl' (;('ml'ul 
HadiQ J~',!'pu' illl(ltla, \"01. X\' II , Xo, . ..1, 

OClober HH2, 
Bcc:l\t.~c thl'rc I:; no fl'cquC'Il('Y :\(, \\'hieb 

t:I]):lc:ll:l1lC'C ha" l'e:\('\tt'tl :\ c'ol1..:lanl" \":due, 
c;lch (;(,111'1';11 Badin C";IP:Il'il01' i..: :Idju,,\t'ti to 
h:H'C il:o; 1101l11n:d \':dllc of c:~p;leilant't' at Ike, 
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CAPACITORS 

TYPE 722 PRECISION CAPACITOR 

USES; The Tn!:; 722 Precision CupOleilor is 11 
shtble and pwci!';c Y:lt"inble air capacitor 
intended fot' usc as;t standard of c:lpm'itancc. 

It i", \\'idcly used ill a-I; bridge.,>, both as :~ 
huil!-ill st and:nd and as an external ,':; l llIldard 
fo r suhstitution mC<lsUt'crnen ts. It is also used 
as fI, tun ing capaci inJ' in osci llator.'), frequency 
metet's, elect ronic gauges, and other instru
ments where hig-he,.;" :H'CllI'llCy and stabi lity 
arc important. 

DESCRIPTION: T he entire assembly IS 

mounted in a cast frame. which gin's the 
unit r igidity. T his frame, all spacers, the 
:;lat or rods, [tnd Ow ro1m shaft a rc made of 
the best ll\'llilablc alloys of aluminum, which 
combine thl' mcch:lIlicn l strengt h of hrass 
\dth the w('ighl of :l!ulHinulll . The ph.,!'):; 
arc also of aluminum, so that all pans han' 
t he sa~ne tem perature coeffiejl'nl of lincnr 
CXp:lllslOn. 

A wonH drin~ is lIsed to obhl in the desired 
hi;.!;h preci!'<ion of !';£'tting. I n order to avoid 
the slil!;h L eccentri eity that occur.-; II"IH'n a 
II ·O I·tIl W'ar is mount ed on a shaft . the .-;ha ft 
and the worm :Ire one u(,t:ul"akly mnchinl'd 
piece. Thl' dial ('Ild of this \\'onn Sh:lf t run.-; 
in:t self-aligning hall beari ng, while the oliler 
pm[ is supported by an adjustahle spring 
mm1l1ting. Scaled, ,,;(,If-Iubricating hall bear
ing,.;, lightly strc.-;scti, are ul:ied at both l'nds 
of the' rotOI" shaft. Eiet;nicai connection to 
til{) rotor is Jll:Hle h.\' means of a si h-er alloy 
brush Iwaring on a si h-er OYCI"iay drum to 
:lssut"e a. posilin.: electrical contact. 

The preliminary as:)cmbly of the frame. 
shaft , and gears is Il\otor driYen 10 grind in 
the gear..; before fin:,1 :ls..;emhly. 

FEATURES: +- High stabi lity. 
+- II igh precisioll of .'S£' t t.i ng - olle part III 

2,j .OOO of full .'Scale. 
+- ftigh accur:H:y . 
+- Lo\\" back lash. 
+- I.o\\" tcmpcra tllrt' (·{)('{Jic·j(,llt of c~lpa("jt:tnce . 

+- I.o\\" d ieleet ric 10,;.-;1:,;. 

+- iJ irect reading in ca pa('i1 a nce. 

S PECIFIC A TI O N S 

Capacitance Range: T hre':: sl(l<:k " ... dels 'Ire ,\\·"it"bte. 
Typ.: 7:12- 1) . direct re"di,,/;( in 101,,1 C" IJ'I<"i l :'"~: "nd 
Tn.: 7:1:1-:\1]) :lnd T\"I"~; 71:1-:"1 1 E. dired readiu/;( ill 
t'''p'I<"ita''ee rr"mrr<i Iro." the C:q};l('ilor ''''([ illtcUlic.'I\ 
lo!" ,,"e in ';:"]):1<"i1:1II(,(: Illr"~ure".c"t b.l· tl.e dire('t suh_ 
~liluti()" method. ll,"'ge>l "nd accumeic~ :Irc t:,bu\:HOO 
l:>e]ow. 

Ca))(lcillUICC 
T y/" U{",yc.II-W 

7:2:2 -0 I, I?,! \0 I I.~ 

7:22 _MD l !~ ~~ :~~.o o to Uk> 

7:22-ME 0 to 1O.~_ 
o to 10.;:> 

/)ir("ci- A}IIIM.ri", ,,(r 

NCal/i/lY C"I"'cil"",·. 
. 1C('''r(fcy II/ :/.("ro 11-14 

± 1 J'J'I ±O.l '; 
±O.:111-J'f ±O.1 {; 
± I J'p.1 ±(l.1' ; 11 ·10 
±O.:! J'pf ±tJ.I'·" \:j:, 
±O.:! J'pf ±0.1 'i \ ·1:; 
± () . O.)J'J'f±O .l r~ :1.'", 

C:l\l:1<"it:UH"C b indicated h.\" the rcudillg.", of the dil.] :Uld 
drum. \"i~ih]e through a window in t),e J"""ct. 
Sped,,] moods Call !Xl ~uPJj]ied 10 m<let en.oSlO '"crs· 
sl:>ecificalioll~. 
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Rotor Plate Shape : Semicirculnr for "II Hlodcl~. to J(lvc 
a lincar capnritancc o;hnrno;lcrist ic. 
Correo:tion Chart : A CO''fcction cha,·t is supplied .d\"i"~ 

C A PACITORS 

~>()rroct ioll ~ at mllltiplc~ of I. 10 or lOO fJfJf . dCPClldillJ( Oil 
the t<lta! cnpal'it,,,"cu of thc c:l I)acitor. AC(' LU·,wics 
oht"in,d)le thro,'!:h the U""J of Ih(),;c ch:"'I,;j:lre a,; follow,;, 

A CClIrocy ojln corrl'Clioll ia uPlJl icd 

'l'1/,w /fUlly l<, fJfJ/ 1'Olal ('al)(IC i l""ce Cap<lcil<lU(;r l) ijJrumcc", 

722 - 0 COO to 11'-.0 ± 0.17c Or ± O..l fJfJ{· ± n.1 % or ±().~ fJfJf· 
:!:; \0 IIJ ±{).1% Or ± O.fk: fJfJf* ± O. I% or ± U.I['fJfJf* 

722_MO { o to 10,;0 (0.,% "' ±O.I " I" ±I).I % or ±O,,~ "I' 010 105 t ±O.I % or ± O.Oi' I'J.'f* ± O.l % Or ± tl.lti fJfJf* 

722_ME { o to 10,; ::I:O_l o/r Or ±O.O~ fJfJf* ::I:U.I l''r or ::1:0 .1 H fJfJf* 
o to 10.5 ± O.I % Or ± 0.02 fJfJf* ::1:0. 1 C'" Or ±(I.t ~\ ... ... f* 

Overall Usable Ao:o:u rao:y: The :l(:(:ur"ci~ staled aho\'c 
',1Il he attained in prac\ it·c ani." if 'lIl "cccp'flhle stnnd,ud 
techni'lUC is u;oe(! h." I he O\)<'nllOr to con 'leet the <'lIp"cit<.Jr 
i" IO :' "'en~urin!: circuit. Othcrwi:;c. the u$:lblc accuracy 
nt the r.npacit(lr termin"ls ""'." IX! limi ted 10 approxi-
111,1«:,1.,' ::1: 1 fJfJf. (~eo description on P:I!:e 53 under T n>f: 
14()1 or Gem" "/ I?adw 1~:C/~rillZ"'''lrr. Vol. XX I. No. 12. 

l I'rom "")" ~~'" diu' .~lli"" . 'Whichever;, "r~l'l"r. 

).111." I (1·17. for :'l completc di~"u~~ion of rOllncctioll c,·mrs.) 
Worm Correo:tion Ca libration: Corrcctio' , ~ for the 
slight re,idual cccell'l"icily of the \\"Orll' d,.j'·e can ho 
SlI l}piiN\ for ,.11 mO(I"ls nl an e~lr" chI,,!:" indirated in the 
priee li ~ t. ).[ ountCl(i oI"'rt~ ,orc ~uppli Cl(1. which J.:i,·e the 
,;()rrect ionll to nt le".~t one ",ore fi/!:u rc tlo:,n thc guaranteed 
accur"dcs. whi~h "re ~t:l tCl(! helow. 

.,I cc"r(lcy «fler "'0'111 CMTCClio" i .. I.ppticd 

Tnlal Cupac;I""ce C"I",cil{,,,ce /) iJJcrc"cc~ 

722_0 {
Ion to 1150 

2'-; 10 II,; 
± O. I% or ::1:0.1 ""f* 
± O.l % Or ±0'()2 ,,/.I f. 

±O.l% or ::I:U.2 fJfJf+ 
±O.I % or ::I:OJ).! ""f+ 

722_MD { 

{ 

010 IU:'.o 
010 105 1

::1:0.1 0/,- or ±0.1 fJ"l* 
t ±(l.J% vr ±O.02 ""f* 

±O. L C{ Or ±0.2 fJfJ f . 
::1:0 .1 % or ± U.U·' fJfJ f+ 

010 
Ow 722-M E 

105 
10 .. '> 

l ::I: tl.l%or ::l:O.lr! "/.If* 
l:t-o. L% or ±().()():" "fJr· 

±(U o/. or ::1:0 .0·\ ""f* 
±tLlt;~ or ± O.()J p/.Lf* 

Maximum Voltage: All models. WOO ,.oh~. 1>e,lk. 
Oieleo:t r ic Supports: Bar .• of 10w_Io"'l ~1<'a!i, e .' uppor t 
,hp .<I'ltor a ';'"><JIIl hli(l~. ,,,,,.I conical pOI .\" ~ t~Tcll e hll ~hinl(~ 

ill'U\:oIC the Ic rmill"b frolll the l)all .., 1. Quarlz hars. "oated 
\\"ith ~ilirvne to prevent form"ti on of n "."ter lih". Clltl 00 
SUIIl,li ed <.In SI>ecini or<Jcr. (Sec price list .) 

Oieleo:tric Losses: T he fi gnr() of Hlcrit. VC (diil" ipntion 
faCIOr t im(lS c"I",cit,l1lro) . whon ",e"~1Ir0(1 III I kc. is 
,'ppro.xilll:ltciy 0.0·1 ""f ior steatite i n~ulation ''' Ld O.()()J 
I'J'I for qlL"rt~ . 

RC3id u :>/ P:>r:>mcters, EfTccli,'c ~cri ,,~ inducl''''cc is 
IlPlm.>ximat el.,· O.O(l fJh for all hi~h-c"I'''{'ilauce ~c<'tio" s 
",,,.I 0.10 for 10w-c'L] )arit:11l<,e ~ectiou ~ . EfTf'rli"e rerics 
r{'~i~t "nce at I :'l[ e 1 ~ aJlpro~ill"'l ... I.,· tHY.!!! f<.Jr high_ 
cnpnpiunce ~cetion~ and o.oan for low-c"pntll"ucc 
;;(!Clioll ';. The series rc~b!,,,,po ,""ric~ M the 'i<luare root 
of thll fl"(~que"cy. It" cffcn is IIegligihle helm" 100 kc. 

Type 

722-0 Preci s ion Capacitor . 
722-Mo Preci s ion Capacitor . 
722 -ME Preci s ion Capaci tor . 

Worm-Correction Ca libration for Type 7 22 -0 
Worm-Correction Ca libration fo r Type 722-Mo 
Worm -Correction Ca libration for Ty pe 722 -ME 
Wh()" ordcrin!:. u:se com l)()ulld ()O(lc word. C Il Li t".WOU .\I ,". ()Le . 

Frequeno:y Characteristio:; See FiJ(urc 2. pn~e 48. for 
plot of " ,lTi,nion of "apa";,,,nce with f'·(o(llIe '''·.'·. 
Temperature CoeffiO:lent of Capacitance: Appro~i_ 
malel.,· + 0.0020/0 Per degree Cc"tigrade. for ~1Il,,1I tem_ 
p"'r"t"re changes. 
Bao:l<lash : L e.o;.,< Ih,," One-hllif divi~io". corre~IJOtldi tl g to 
0.01 % of full scale ,.nlue. [I Ih(l dasired ~etting is "lwa.,.~ 
nJlprOnchl"<i iu th() dire"tion of i"crc,,~ing scale ,·e"di,,!:. 
"0 crror from this Cnll.~e will resuh 
Termina ls: Jack-top binding po~t" arc l)T<wil l(o(1. 
Standard VI-inch ~[J"dng is u~~"<1. The rotor tenui",,! I,; 
com'crlCU to Ihe "a" ... 1 ~"d ,;hicld . 
Mounting: Th() c~p,,,,itor i~ '''Oll uled on nil "Iu,"iu",,, 
):'''"et fi"i.<hed ill hlack crnekie Incqur.r :u,d cndlJ>4'<l ill a 
shielded """,,ut cabinet. A woodell ,;tom!:e C:LS(l with lock 
""d '·"rr.,","g h,"'dle i~ supplicd. 
Dimensions: I'auel. S:< 9 ,1t,; ino;hr.~ : depth. sYs inches. 
We ight : lOy:! pound,; : 19% pOHmb wi th carr ... i,,!: c",;c. 

C,,<I~ Wor,/ J'rice 

I,;H U E L $205.00 
cn-i le 205.00 
COT.iPE 205.00 
w O ln ,,, 70.00 
WO lnt\" 70.00 
WOIDIY 90.00 

Q U AR T Z INS UL AT IO N 
Any '1'\"1'1'; 722 Pr('uj:,;ion Capacitor can be obtained with qll fUtr. in!<lllation. 

722-oQ 
722-MoQ 
722-MEQ 
722 -NQ 

Typ e 7 22-0 with Quartz In sulato rs 
Type 722 -MO with Quartz In s ula tors . 
Type 722 -ME with Qua rtz In s ulators 
Type 722 -N with Quartz In sulators 

CHU J·:I.Q U,\TZ 

CYS1 CQUA TZ 

CO UI'EQ{; :\TZ 

1l0Xl~ HQU:\TZ 

GENERA L RADIO COM P AN Y 

$300.00 
300.00 
300.00 
275.00 
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CAPACITORS 

TYPE 722-N PRECISION CAPACITOR 
(FOR USE AT RADIO FREQUENCIES ) 

USES: This eap:u'ilor has been designed par
ticularlv for Il,.;e a1; a :llandard at. radio frc
qucIl(:i(;~ in se ries- or p:Hallcl-rc.~on:lIlcc meth. 
ods of irnpcdHllcC Jl1CllsurClllCI1L. Jt. is :11.";0 
useful as a \';triable cllpacilor in radio-fre
(Iuclley bridges. 

DE SCRI PTION: The fnlJl1C, bearing, and d l'i\'c 
mechanism of this eapm:ilol' an) idoni ieal wiLh 
tl\O;;o w$(·d on the other Tn'I-: 722 PrC('j,.;ion 
Capacit.ors. T he rotor :1ml stator lC:lds, how
(;\'01", arc nol brought ollL in the CI)II\'Olllioll:l1 

mantler. COllll('('iion is mndc at the celllCr of 
boil! plate "la('''S to minimize residual induct
ance ami rcs i;,;ill IU·C. 

The rotor CQlllH'ction is nl:ldc by spring
temper sih'cl'-alluy brushes ben ring 011 a 
silver-overlay disc. 

FEATURES: T he importa nt fcatures of lhis 
capacitor ;\1'C it s low metallic resistance :l nd 
low imhu: t:lncc. Both of these quanti t ies arc 
aboulone-Ihil'd Ihe magnitude of tho.'lc in the 
'['YI'E 722- 1J. The accuracy of calibrat ion is 

as good and the dielectric 10;.::-<(''' Il('arl.\' :t." lo\\' 
;110; in I he 01 hN Tn'I-; 722 ('ap:u·ilor,.; . 

SPECIFICATIONS 
Ca pacitance Range: 100 to l lOOl'l'f, dir!}(;t rC:ldillg. 
S ta ndard Cal ibration Accuracy: 'I'll!) enp:l<'it:",,:!}, 
measured at I 1;". i~ indkawd dire<:lly in lllierolllicrQ
brad~ uy the , li,,1 and dru'" readin~.i to ± 1 I'l'f ±O.l %. 

A eorre..,t;oll eh:lrt is ~"ppl;Nl J,:;";"g eorre<::tion" to 
0.1 I'#f nt ",ull;I)I!}!! of 100 1'1'f. By lLsing thc~ d,,,,, the 
dircct-rending "<'eumey is ± O.I % or ±OA 1'1'f. whi('I":",er 
is thu greater. and the aeeUrae.,· for eap: .... it:l!Ice c1ifTer_ 
cncc~ is ±O, 1% or ± O.S /J/Jf. whkhc\"er i ~ the gr{':lter. 
Wor m Correction Ca li b ra tion: ,\ wontl ron(X:tiOIl ('an 

Interior l}holOgl"<llJh of " "[",'l'f; ~~,!-:-,; J>rt'<.: i~ion 

("oTlden~er Wilh half the SIHIQr remo"~I, showiHI: 
the h:mds :Illd the method of conn(.'<.:t ;on to thc rotor. 

1"1II1f: 

be slll' l'1i(}(1 on special order. (Sec price list.) A monlll(l<i 
chart i" "npl)li(l<1 I:;\"in~ the correction~ to at le:l .<t 011C 

more figure than the guaranle<:xl ,tc..,urary ~t "ted helow. 
\\'I,en the worm ~orrectiotl j~ u>ictl. thll ral"wil""('<l "all 

he determined within ±0.1% or ± O.I ##1. whidle\'cr je< 
the I(rl'ater, ,,"d Cal)a<'ita'wc difTerences call l)(l tnensuT<X! 
to lin aecur:1C.'· of ±O. I% or ±O.2 #/Jf. whiche\"er is the 
grenter. 
Die lectric Supports : Two h:lrs of steatite su]>pon the 
~t"wr as.."Clnhl.,·. "nd :I third h, .. insulates thc hil:h tcnn
j,,;\1 fro" , the I)"nel. Quartz in~lIlation ('an he ,.lIpplil ... l 
on " ~l)(l('ia l Or<\<:r . :o;('C prLt-e li ~t on preceding pa).':c. 
Dielect r ic Losses; Th!) figure of mel'it, f)(' (<l i",ip"I;Oll 
f, ..... tor lilne" <'''J""·ita,,,·e). Whe ll me"~urcd :<t 1 k('. i .~ 
approxin'"LCI.,· U.();, I'#f. (:-:ice di~<'u,,~ion on pa~e 43.) 
Other Res idual Paramete rs: The ,;crics mel alii,· rIl.<i"t
'lIlce i~ "bont O.OO~ ohm lIt 1 "le).'::wy,·\c ""d il,,""<''''''c~ 
direel\.l· a" the I"qll:tre root of the fn"lllell~.'·. T he lIi('I("'1 !'i,' 
,,"d tnetalli,' lo~,.cs arc appro~ill"\1el~' (XI""I at,.. :;cttin).': of 
1000 /J/Jf ami ,., fre'l \lcnr.,· of I ;\1(' . 

The ~erie.~ ;nduda"ce is :lpproximat.ei.v 0.0201 /Jh. Th" 
i(l<'I'C>a~e in Cal"I";1 "nee c" \l .. ~ 1 h." thi.i ind""I""Ce rea,·hC:1 
IOCIo "t a ;..ct(ill~ of 1000 #/Jf nlld 1. frCLllIcn!·.\' of 10 ;\ 1('. 

,\~ sillaller c"I';.citance .<¢t1in~~ Ihe "fT('<'I_~ of r('~i.llI,,1 
p"r:;melers :Ire lc"$. The C<"lu ,,1 di l"Isiun of lo~s ()(,(,,,,,,, Itt 
:!O ;\ Ie for" :;ctting of 100 /-l/Jf ,,,,d the 10')10 cap"cilam.:{) 
f"i;;c occurs :LL 30 ;\l e for the ~:\lH!} .;;euin)!. 
Frequency Chara cteristic ; Sec Figure~. page ,18. for 
pll)t of va riation of capaeil::Ul('e with fr('(tlluncy. 
D imensions: !"mel, 8 X fll ~ inche,,; dCl)th. ~Vs jn"h~~. 
Net Weight, l1U I'l)und,,; 2071 pounds with carryilL)! 
eaoo. 

Other .~ pccifi"ILliot1~ arc ide1llk,,1 with those of Tn'.: 
i2:.!-D. p:\:,:e 50. 

722-N I 100 to 1100 j!}lf, direct, read ing .. I 
Wo rm-Correc tion Calibration .. ... .. .. . . . .. . ..... : : : : 

1I0XE lt 

\\ 'OR;\ IY 
$180.00 

50.00 
\\ 'Ilen or,lcrin~, \l~" cOlllpo lLnd code word . 1l0X,;It"·ult.\lY . 
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CAPACITORS 

TYPE 1401 STANDARD AIR CAPACITOR 

USES: This unit. is n two-terminal fixed ail' 
"tnndanl for laboratory usc. It ~Ilpplcmcnts 
till: TnE 50n series of fixed Jni t:a standard 
(,!l.paci/ol'.'3, and provides :~ lo\\' loss si:lIlciard 
in the loll' capacitance range. 

DESCRIPTION: T he plate :l sscmblics arc SllP
poncd by a low 10,,;,,; (!)(i% quarlz) mOll!lIillg 
1J1atc, attached to an aluminum cns(ing. Th is 
c!lsting, togclhn wiih the cylindrical alumi
num case, !wo\'id('$ a dU.-; I-frcc clH.:losurc nnd 
It complete sh ield. The 10\\", or ground, );lidc of 
t he C:1P:lcitor is COlllH'cted \.0 (hi:; :sh ield . Three 
supporti ng rods a1'(' u"cd 1'01' c:ICh of 1he plate 
:\.-;.~crnblic.", as.suri ng a high degree or rigidity 
!Iud stab ility. ,\ s ill the 'I'YI'I-: i22 Precision 
C:tp:lcitor, ~dl plate,,;, rod,., nnd :spaccrs are 
:t1uminurn to reduce thermal :stre:s:sCi;. 

FEATURES: ~ High fi.CI:IIl·a(:Y . 

~ Loll' tempera.tu re cocfficicnL . 
.. Lo\\' l.o.'$scs . 
.. f·;xcellent. !Sfahilit.y. 
~ Convcnient size. 

S PECIFICATIONS 
Capacitance: Fom ~iy.('$ nrc nv,,ila101('. 100. :WO, 500, 
"ud 1000 ...... 1. 

D imensions : Di:lI1lclcr. ;l}. i"che~: I<ci1;l,t. u'·cr-"II. 
<\ Y.\ inrhc~. 
Net W eigh t : One jHlllnd. Termina ls: Tl'I'f: 0:11' j'll'k-\op himlillg J)o~l~ 0" ~j'l1ld'1rd 

~i-illd, ~J",..i" g. A lJ:li,' of douhle-l',,,k·d 1'1"j.(.~ i ~ ~ulJpliL'<.1 
to fadli t,,' e ~o"nl"'l ion to jack-top hindiuj.( l){).'\~. If the:«> 
pl,,~~ arc "dd('(1 to the l'ap''''i( O!', the ~: ,p,,,,i'''I'''e i ~ in
nc:,.cd II." 0.:j5 ",,,,f whim Ihe unit i$ J>lu~~(,d in\!) General 
!In,tio Tn'.: ! ):l~ lIi",li,,1': l'o~L" with one po~t j.(I'olmded. 
:1:10" the Type 71(j·e ('.~l",ci"'TI<·e Ilri,lJ,.:e . 

,,:'~'~r;,·;;t' . ~:::~\ ,:o; :r ,:o':"~~'::':";;'.}' :'; crmi "n \ ""pa"'; t "nte ,u ",ach ,mil. 

Accuracy: I':nch Cal':lei,tOr is ndju,ted 10 ±(0.1 70 + 0.1 
""n :It 1 ke. and" eertific:I\e of calibration is iudmled . 
Thi~ "ceura('Y appli()S fur direct su h.<ti\lItiuli ""':'~lIre
",('nt~ when cun"e('(iun to the e:ll':ldtur is "HIde h." fine 
Wif('-.,:- Lead 10 the low bindin..: pust through it~ louie :11\<1 
1~1f:l1\c1 to the panel. Il i~h I""d bent ~o it :ll'llroacllt's II", 
hillh hi"dinl( 1>O_,t t OI) pcrpe"dicubr to the p"nd. i nitilll 
I~lbnc<) is I,,,,de with thi~ wir" .' I':I""d ~I-i " .. h. ,md fin"l 
h., latwc wi lh it tOllching tl", lOp of the POHt. For uthcr 
:ucth<.><b of cunn",·tion. 'HI """,ertail>t.\' ap(Jt'(XlcI ,ing 
1""f 1l1 :C.\' l>(l intl'<)(luf'cd. 
Ma~imum Voltage : For '1',->,.;;, 1401_A. Il . e lind D the 
~"a xilT'lim peak " ollag<) is 1500, 1200. !.lOO ""d iOO rc
.)~li,·('-ly . 

Dielectri c Supports; Phtc ""-,(',,,1>1i(l~ :Ire Fupportcd b;' 
, low-loss (!)(/' ~ qu:,,'tz) "'''[(lri.1!. l'ul.,·~tyrcne bll~hi,,~ 
1I, ·nl:ll(l the bi"'linJ.: pu.'ls. 
Residual Impeda nces: The ~erie-s inclurt:lllce of all 
un its i~ :ll111ro~il""I('I;' (1.0;;:' ",I.. The "arialiu" in cfTr{'\i,'C 
t"fmin,,1 c:lpa"it'Hl~e ca"~L'(l hy II,is i"uuc\,""'<) i ~ shuwn 
in the "",comp"".,-i"J.: plot. 

TI,e 1lI<l\allic rc~i~l"n~e of "II unit ~ i.~ :It)proxi,,,,,tc1.1' 
.027 !! at one "'('J.:"p;·e]e. T he- ;;.<'ri('~ re-_.i~t",,<·c " ''''ies "" 
Ihe square "OOt uf frL".I"(;IW.'· "bu\'e :'])0'11 100 kc. 

T"pe ell I>fU' ; IIIIII'r 

1401 -A 
1401-B 
1401 -C 
1401 - 0 

100)-Lflf . .. ................... . 
200 ~~f .............. .. ...... .. 
500 flflf .... . •... . . . .. . ....... . .. _ 

1000 )-Lflf .. . .... . ........... . . .. .. . 

CQlle Word 

J! All J'1' 

!lOi'\OH 

!l O LLY 

11,>,.\:])\' 

GENERAL RADIO COMPANY 

Price 

$37.00 
38.00 
40.00 
45 .00 
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CAPACITO R S 

TYPE 505 
CAPACITOR 

USES: The THE ,){),j Cap:lcitors arc used as 
secondar .... lahol':llory standards a nd ;15 high
<tualit .... ci rcuit. clements .. \n a s:';Ol'tmClll of 
"arious >:izcs is ;\ \'aillable :lddilioll to :lIl .... 
comlllllll ic~\tioll!; la bora I ory. 

DESCR IPTION: The capacitor 1I11 il con"i,.;ts of 
a micn and foil pile, \\"lii('11 is held hy a hea\':" 
Il1 ct:i1 clamp fo r rne('hnni('lll rigidity. This 
clamp i. .. nul. ("ollll('('\ cd 10 (,j lhe .' (,Ilpaciior 

tcrmin :li hut is left noating .. \ft(·r IIp:ing, the 
c;Ip:wilor unit j ... placed ill the low-l0."'s phenoli\' 
ca:<c. "'tltTOIIII{k ·d by sil;!':! j!f'\ to proddc per
petua l de",:<ieatioll and I!:round ('ol'k to absorh 
!;ho(' k, ant! then :-<t'aicd with wax. 

FE ATU RES: .. Sm:lll , cOIH'Cni(' l tt, ri nd :1<'(:11 -

rate. 
+- li as both sere\\,- and pJug-t.v]><' !('\'Inin:!ls. 
enits cnn be ~tllckcd ill paralkl with onh· 
s mall cumlllaii,·c conncct ion e tTO!"S. . 
~ D ielectric is he"l, selected, Ind ia, rllhy mic;1. 
~ I.ow tcmpcr:lIurc coefli ci('111 of I·apa("ihlllce, 
~ rnit s nrc heated to climin:lIe lllui"lurc 
before scaling and int erllal humid it,'· hl,11I 10 
low \"aillc h~· dc:;.-;iealli. 
~ Low-Io:;:; (':lSC to r('d1l(' (; di ."isi pal ion fadol 

1111 <1 l('akage eomlllcluncc. 

S PECI FICA TION S 

Accuracy of Adjustment: ± t ("~or .!.: \OJlJ.<f, "hi<,I"~n'r 
i~ \he Illrs.,""r. 
T emperatu re Coefficient : ' \]>I)rOXitn'IIe\)· +0.001("10 
\)('r ,Iega-c ("e"lig.-;"I .. , helw, ... " 100 :I"d 50" Ccmig,,,,Je. 
<..::.Iih.,uio" ;., ""1(1<, "I 2.)~ G. 
Dissipation Factor: 1 .... "-, ,I",,, U.OIIO;; for ,,11 except tloe 
tlor.'\! ~",,,l1e~t ""its. rnen~"r ..... 1 at I k<' n"d :0' 25Q Centi-
1:",,,1,'. Fur the T\"l'r .. " 50;,-.\. ",,),j. II, :I'l(l :>I~·,_r,:, Ic .. ~ ,h"" 
U.tMIW. U.OIXJS, :",d O.()Ij()(j, re-,pl·<'tin~ly .. \ ell:lnge of 
al .... ,,1 +';'I~ of il.~ ",due- O"""r~ in lI,e di"",i l'''';On f:wlor 
f<lr" 1""'IM'mt".c ri:<c of 1° ("c"I;l:mde, 
Frequency Characteristics: ~~ I>lot.~, 1):lI(C 5;:;. Series 
;",1\1<"1,,, ... (: i~ "])I)rOX;"'''lcly 0.1);,,-. $110 for lInit.s in ~",,,1I 
nl"C a"d IU):ol;"', .... h for I:orl(' "''-c. !-:.:.rie< r(',i~t:",,~ llt I .\1 (' 
i~ "]JI.ro~i",,,tel,\' 0.0:1,0101>1 for .,,,,,,11 <'" .... (md o.()..) ohm 
for brlt(' <',,-.(!, ":lr.\' i1>1; ,,~$jlmre root of fre<lu..,ney "bo\"e 
100 ke. 
Leakage Resistance: Crenter thlln 100,000 rn.:.gohrn~, 
",he" me:,,,,ure<1 "t.)()(l "olt., e~(""]lt for the T"Pt;s 5O.5-U 
:md ao.:,·X, for "'hich it i ~ gre:ller lh,," 50,000 "lid 20,000 
,,,(')("h,,, ~, 'C·'I)('("li\'('I.\' , 
Ma.imum Voltage: [n (he tnhlc the \"0\1"1(('.'1 sho"'u 
hultllJf'lol\' th« I;,hubl<.->tI I;miti"l: Irl'<l"e,,,.ie$, At higher 

fr"'I,,«n ric~ the :lllo"·:lhie ",.II!:l1t(' ,k~·r("" ..... a"d ;i iu. 
'·er"..,l), ])ro[lonional 10 Ih(> "'tu,,'e rfiOl of the f''''lu('I''·.\·. 
The"", lim;l. ror'e.<IKmd 10 " 1""'I)('I':Ullr(' r;-<! of ·10" 
('('"';~r:,,le for" ]>o\n'r ,1'''-''1)''1;01\ of I "':ltt for the .~"1It1l 
en . ..., "nd 2.5 "'"U3 for the I:or)(' ra-<!. 
Ter minals: !'.rrew t('rulin"l~ ~1)a"'f'(1 ~{;II ... h "part. Two 
T ,,'); :!74·1' ['[UI(S nrc ""PI/lil ... i wilh c, ... 10 ""I.,,";\<1r, 

Mounting : .\ 1i<-:,.fi lled,lo,,'-iO$lI,I,enoi;r •. ,,<e~, 
Di mensions; ~re sk.:. t('\,. O,'rr.,,11 height. I ~~ ;,,,:he~ 1m 
h,rge (':l"C, I ;" ... 10 for ~"'nll e:l-'(!, c~d\l,;"e of I'lug~. 
Net Weight; See tnhl\" 

Frrll"""CY It', iyM 

'I'!II'" CIIIHlril""ce I'mk Vo/l~ j" ~'e ill OI"'C"~ C"I/., Worll /'ricc 

SOS- A lOOl"I"f ~(I() '1(1)0 .. GU;\'''):;\' \I,'.Y • S ,OO 
SOS-8 2001'1" 71Ml II~M) .. (;U;\'O':SII):I,I. '.00 
SOS .. E SOO 1"1"1 ,~ IOtM) .. cO ....... :SG(I.'T S.OO 
SOS. F 0 ,0 01 " OI~ N)(I .. ('u":Uf;~I'I! ,' .\I S.OO 
SOS-G 0 ,0 0 2 1'" ;,00 1011 , ",,;\'''1; ;\,):\' 11.: S,OO 
SOS- K O.OOS 1'1 ;,(It) 1f;!1 C, <,o;\,,,.;;\,,, .. cr 7,SO 
SOS-l 0 .01 " :~Wl ," •• \ '"""):s,,, 10 1, 7 ,SO 
SOS-M 0.02 " :~)t) ·In , (; •• ,.".:SII);.,,, 10.00 

· SOS_R O,OS " ,)4K) ·iIl " ( " '''''f:''''.\I.M 12.00 
· SOS_ T 0 .1 " """ ;!Il 11 n,,.,,.;S" I<lIW \6 ,00 
' SOS-U 0 .2 " :.flO 10 1:1 ( . ." ".: s" II'.: 2 2,00 
· SOS-X 0.' " ['00 ., I,; Cu;\'''':!''W II.T 35.00 

• ... ]"",""'1 in 1,"11" c ...... 

TYPE 509 STANDARD CAPACITO R 

USES: 'l"l lI''''(' capacit\J\"Js arc rix('d st:lIldanls 
for bj,oratol'Y u,.,('. Wh(,1l t l l(',\· :U·(, u:;cd in 
('tllljulH·lioll \\'ith a T yl'l': i'22-1l 01' a Tn'E 
722-\[ Prl'~·j,.,ion CltP:H,jtor in ;t parallel $ub-

s\itU l ion m('lhm \ of m(,aS"ur('II1CII l. pl'C'ci."C 
1lU':I"m'('m('nls of <.-:lpa<'il:U1cc lip 10 "("·('nll 
mitTof:lrad" call be made, For cap:H' iwl' m:lIlll
fnclul'cl's \\'ho maint:lin a c:lpacita ncc :;t:lnd-
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:l l"di1.;)iiOIl lahora tory, [L set of TYPE 509 
Standard Cnpacilol'.-; used \\'ith :\ T~'I'E 71G-C 
('apacitam'(' 1\l"idg(', is I'ccommcnc\('d. 

DESCRIPTION: E:lch THE 500 Standard 
Capacitor cOllsi,.,l)\ of two T n'E .'}O.'} Cap,tcitor 
ullits whkh h:\\·c hcen pill t h ]'()u)!;h a n :tddi-
110n:11 agi ng pl'Occs.-;. Thc linal :u.'t'llracy and 
.ilabilitv an' thus iJl(;rcas('d markedh-. Thc 
unit" a ;'c mOllntcd in cast :\llImin\lUl ('a'ses and 
llrc fllrni" lwd with jack- lap hinding posts. 
(':t.-;(! i" grou nded to OIlC terminal. 

FEATURES: ... :-:itahility with iu ±O. I% is ob
t:lilll'!.\ by clI]'efully contt'Oll('d aging. 

'*' .\1\ aCClira tc ca lihration, within ± O.l % is 
fU l'llishcd wil Ii each IInit. 

io' Plug-in terminals arc arranged fo]' eon-

CAPACITOR S 

vcn icncc in using the cap:I('ilo]'':;. :-;('\'(')':11 uilits 
call be s tacked onc upon tlte other without. 
the usc of leads and wiLholLt cumulal ive errol'. 

SPECIFICATIONS 

Accuracy of Ad justment; Within ±O.::!;;% of the 
IIu,,,i,,,,1 ""I",,·il''''' .... ""Iue eng""'''''! on lire "'''''C. 
Accuracy of Calibration: Afler ea ... h \':'I)"'''';lor has 
",""II "~l'(\. "dju.h'll. and ",uunled. ih "'''I",eil:m"e is 
.,."rcfull.,· '''l'''~lIrNI ""d Ihe ""Iue of 1'''I',,,,il,,'we I'll. 1 kc 
,,,,d ~.j°C. "l'l'ural() '1';11,;" ±O.l c4. i~ e"lCrt'll on a ccrlili
""e of "alihraliun ",hil'" i.i P:Wkl'l! with l':I ... h 1I"'e. 
Stability: O\'er rl"l'olln,,1.11) I)('riod~ uf dUll' (a t le:ost onc 
n,:,r) {':",h cal"",'lOr ,,-ill ''':lima;n ;t.1 c"libr,ue<t ,'"hu;) 
"';d,in ±O.I <!C. 
Temperature Coefficien t: AIII,roxi",,,lel.,· +O.()()3<"~ 
Ill'r dCl:ree (·cnlil.:r:otie between 10" ;,,,d.j({' Ce"li~rt\de. 
Dissipation FiOctor: J.c..,j Ih:ln (1.000;; whell ",e"",ured 
~l \ kc and '!;;O ('e"lit:nllle. St'e J) " un'l'i helow. 
Frequency Character istics: ~l'c plOI~ bl'luw. \':lI\I(!~ of 
>'(>ri(" i"dllcl",n''\) "nd "'-'ri~·s fc,i~I:",,:e :It I .\l c fire given 
ill Ihe I:lhle 1)('low. Thi i rhi'l:lnr(' ,·"ric~ IIi th(! 'IlIU"re 
rovt of 110 .. frt~11H"H·.'· f"r fre<lu ... nde.i "I)(),·c 100 kc. 
Leakage Resis tance: Grealer limn 100.000 mcgohms 

s(',,'~, 

when mea.,nrcd at 500 '·Olli. e~/"{'I)t for the Tn',:;! 5O'J-U. 
SO'J-X. :lml .)Q;1_Y. fur which il i1 gr ... "wr Ih:on .:.0,000. 
20.()(M). :\lId 10.(X1I1 ttlet:ohttli. re·pe"lin~I.,·. 
Maximum Voltage: .:;00 \'oll.$lK'ak al fr~'I(lIclH'ic~ h .. ln\\, 
Ih<l lirniti"t: frl'\I"\!I>rj('~ I"hula!",! 1K'luw . . \t h,u:hi'r fn'
(Iuel>rji'~ the IIllo,,":lhli' "nltalt" d(·,· ... ·" .• ,·s an <\ i~ i"""r"Cl~ 
,)r!)porli!)u,,1 to the ~q ll:lrc r(~)~ <If Ihl' fr\~I'''·'\'·.'·' The"c 
!itnil.~ "orrc_'J}Qu(\ w ;0 telUlwrawn' ri-(' uf IU~ (\.", iu:radl' 
for" 1}Q"'i'r di~·il);"iu" uf :1 "'''U'' fur Ihe ~rn,,11 '·a..., IIlul 
5 W:llts rur lhe brICe. 
Mounting: ('",t :,IUlninutn c:t_-e~ wilh ruhh"r k'el. 
Terminals: T wo j;lck'IOI) hi"d,,,1C 1M)<\i ~l'a'·I'<.! 'i of:IIl 
i,wl> "Imrl :ore tl10\lnl~'\1 un the ""S(!. O"e ler",i,,,,1 Ii 
ground~'I1, 1",<1 Ihe utlt('r une iij it\~"I"I\'\1 h." m"a"ij of :l 

low.lo .... phc"olk hu,hiug. 
Dimensions : Sm:oll c:o ...... ("'nglh) 4 T" ;"dH~' ~ (",idth ) 
2 1 ~ i,,('he~ x (hl'ilCht) I T~ inch" .•. o,·cr-1I11. LMt:" (':0"". 

(lenlCll,) 6 incht'~ X (width) 3% il\d,l'~ X (hl·it:ht 2 J $ 

inche_" o,·cr.,,11. 

1?~~i~IQ"t~ Weia/Ii 
C"/,,,cilll"t~ t'rok i"rril'''·''t.'l I ",f"d''''t~ ;/1 (>/''''. ill 

Type ill IAi 1'.,I1~ itl kc ill ,.,h " 
, .lIe I""wd~ Cod~ lI'ord Price 

509-f 0.001 .;00 '!,;UO II.Uti:. U.lllO 1 !~ UO\lUC(}X"U)' $30.00 
509-0 0.002 r.oo I'!,;o 11,(16;; O.U III 11-'1 (;UUL>COX"U'; 30.00 
S09_1( O.OOS ,;00 500 O.O3;} O.O~O I !~ (;o<'/ L>CUX(",T 30.00 
S09_ L 0.01 500 ::!50 O.O:!;} 0.0:.'0 I~~ \;001>(.'0:<1"'" 30.00 
509- M 0 .02 500 125 n.na;; n.O'.!o L', ,;\>(" ,ooXI:",: 32.50 

' S09-R 0.05 ;,no ~) II.OW 0.41'':;; ." - , (oOI"'ooXI''''' 35.00 
' 509_ T 0 . ' :.00 ·W 0,0\0 O.O~", ,! •• ~ GO(.HlCOXUUII 39 .00 
' S09-U 0 .2 500 '!O 0.010 O.O:!.; :!'1' I<OOUCUX,.,,, 42.00 
' S09- X 0.5 500 S O.OIIJ OJ}!:. ;jl{ .. ,}Q!)Cu:<.~t1\1 56.00 
' S09-Y 0.0 .jn(l ., 0.0.:.0 0.0:10 3"i >,;uunCU.'>TOI' 8S.OO 

'~I",,,",,d in !;,r.:u C~. 

(I.rft) (,hrm~e in ellp"c1I"'tlee as " funclion of fre<.1ueney. The~e \·t"",.:i'l! ~re referred to the ,·"IIli'!! which the elll''Icilors 
":oul<l h:,,'e if 11"~re werQ tleither inlcrfnci;,1 poladzntioll nor .reriei! induelatl('('. Since the capncilor:! lire :,djll~te..1 to Iheir 
IIolttin:!l ,·"lues"~ 1 k,·. lire \-k" ""hle 011 Ihe plot should be u'li'd ~ fI b,'l,,;;S of rcferen('e in eo;timatinlC fl'(l(l\U~IU'Y error~. 

(1?0hl) Dill><il)1llion faclQr:u a function of fre.weney. Ch"r~\ctcr~dC.i or Tn' l: 00.5 Cnl), ... cilor~ are birnil"r. 
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CAPACITORS 

TYPE 219 DECADE CONDENSER 

USES; T he TYPE 21 !) DC(':HIe COJ1(iPll;:ers find 
uscs In c\'orv I:lboraton' :18 lU lled ci rellll l'it'
mcn ts, bridge ill)pedan~('~. fill er elemen \:;, or 
as com pol1cllb; of IlI1Y ('in'uit, 11"]11'1"0 a wide'
I':Hlgc \'al'i~lh lc ea paeilOl' is ncecs,,;ary . 

DE SCR IPTION: T he TYP E 219 D ccnde Con
d('n:'"wrs a r(' a ",s!'lllh li('s of three T YI'I-; 380 
D('cad('-C :lp:)(;it or I; ni t s moull 1 ('(I ill a shiC'ldl'd 
cabi nei . E rich dCCildc has ('knoll posit ions. 0 t () 
10 inclllsi\'c. so lhat the decades O\'Cl'lap . . \ 
pooil i\'c dele n t mec hanism all ows the switch 
to be sPt :l(;("lll'atciy . 

FEATURES: .. A \\'idC' r:HI!-!;C of dired-rending 
("apal'i talH'c " ,dne,;, 
.. Aceurac \" suni('lont for most lahoratory 
1I"01'k . .. 

.. The zero cnpa ciiallcc hns heen kepi at a 
minimum. :md it s \ ' a11lC i:-; m:1rkcd on each box 
fo r rCll\k l"PfNCll(:C' . 
• 1)i:-; ~ l l; atioll factor ha . .,~ b('('n IH.'ld low b\' 
(,lllploying miea-di<']eet ric ("apa{"itOl' :i on ail 
decades exeept the O.l-miel'ofnra ci cieeaciP of 
the T HE 219-\f. 
• :\fica dielectric is ll sed t hroughou t. the 
T YPE 21 fl-l\" . II"hich call lhl'l"dot"\' be u~(~d 
\\·hc re the eorn p:Hllli \' c!Y high ]o.-;:.,;cs of pappr 
eapncitors cn nnoi be 101Ct"'ltrd. 
• Low-lo;;:s s ll·ilc11 C' ''. 

SPEC IFIC A TIONS 

Accuracy : .\ 11 u"i,~ a l'oJ a, 'c",'a ,,, for ea p"p;ta"pe i",:m
rn(mh " il hin ± l%, eXeCI)1 I III! O.l - lI1icrob rad decade of 
t ho;) Tn" ; :!UI_:d which i.s "' ilhi " ± 2)o. T he u'ro "a paei
t a ure of the "["n't: 21 !)- I~ i~·!Ii ppf "nd of 110" Tn't: 2\!J-.\ \ 
j ~ 4 1 .... pf. 
Di ssipa t ion Fact or: T he d i.s,i pation fac tor for t he 
ind i" idual decades is given in t ho;) ~peti ri(·,,' ion.'\ fo ,' th,' 
T \' I'I; a~o Dcead(,-('"p:l<"iIOr l" lit~ . 

H e~idllnl ill 'I,(.'{I;1nce.< in ,11e "I",l' '' :!l \.l Decade 
COlldell~e r. 

1'111)( CUI'Ucitfl " ct 

219-K 1. 11 0 Ilf in O.CO l Ilf steps. 
2 19-M 1.1 10 Ilf in 0.001 IlF s teps . 

No. 

I 

Maximum Voltage: T I"" c l'alnc, I" ,' t he diIT,·, · (' ,,~ 
d<l r"d,,~ a m j!il'<ln in ,I", sp<leiji,·" tion~ fo r th() T Y"E :",0 
Deea d<l-C apacitor Ullit~, T hc h '" ;l;"!': ,'a l",,~ for tit" 
d ifferent TYI, t~ 2 1!) D o;,('a<1e ( 'o ll d "'"~"r~ ar ... '.(1).: '.''' .... <1 Oil 
Ih(' pa 'I"'1. 
Freq u ency Characteris t ics: T he ,"a ,. ;:<li<>II of eap, ,,·; 
la" ec ,,,,(1 di"il>:"ion fa"lor wil li fr ... qul'!I'·Y i~ "i'lli!'" 10 
tl",t ~llO\\" n on IJ:lge 5:;; for T n',,; :; ~() \)('('" dc-Ca pa<"iln r 
l"llit" . 1Il0dijied hy ,he add i, ioll'll rc,id ll,d jll'I>"dal<,·e. 
,hOIl"II ill tlte ""'·""'I>:<".,·ill>: ~k"1< ·It. ])"':lih·d d('~(" ' i tJ
tioll~ of tlw~() f,· ... ,I" ... ,,('.' {'h " ,."r l ,'ri~lif·' :I re ).:i'·(>11 in I l,c 
(,',, 'Ieral Had;() E xpc riml'u!u, \ '01. X\' II . No . 5 . Octoho:.r 
1!1I2. 
T er m inals: Sta"d " rd jack-top hj,,,lillg ]lO~ts with n 
~ I - ille h ~p : 1<"i ,,;: a"c \l.'~~l. T he ~hicld i ~ ('oll"celed to 

'hc "G" lennin:.!. 
Moun ti ng: Tlte d"c:ldcs am " ~"",lIlhl ~1 0 11 an "tumiuum 
p'llIel I",d ' "0UI( ,Ctl ill a .shielded """I,,ut (·"h illet. 
Dimensions: '['n't;,. 21!)- 1~ and 21\1-.\ 1. (lc«).(, h 1 1:131 , 
(\\idth) ,; 11 X (heil!=lil) ;; 7~ i,u·lIc'. 
Ne t Wei g ht : 1'\"1'1, 21 0_K , 1031 p"\l"d.~ ; '1' ,. ,. ,,: 21 !1·,\ 1 
~% pou" ds. 

T IIP" .'ISO 
of D ;al$ n ec"'fr$ {·.<rd Code Word Pr ice 

3 F' , :'1[ , ::\ CHO~S $175.00 
3 L, \f. :\ BHIEH 105,00 

Nole: Olbcr dccades : Decade Resistors, pnge -1 0. Decad e Jllciue\ol"s, page G3. 
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C APACITORS 

TYPE 380 DECADE-CAPACITOR UNIT 

USES: The T YI'E :380 nctadl'-l';qmeilul' r ll lt" 
' tn' ('xtn'lllel\- Il.~<'fll l :I": (,lellll'lIl::; ill IUlU,d 
cil"\'llil~, \\'a\'~ tilter,.;. and 01 her ('xPl'l'illlC'IHal 
(n- Pf'l"lll:11H'111 Cillli]lmCI1I \\"]ICI"O a mllll'l' 1:lrg<' 
1';l l'ia1>l(' C:lp:l('ila l W(! i.-; d('.~il'cd. The.,' ;lrc :d,.:o 
11:sdul in o,,;cil1atol',;, <Inalyz('I"":, Hmplifier,.:. and 
"lmilal' appa r;ltu.'i, C'''lweiall,'' (11II'ill),:" IIII' pr('-

lim il1:l l':-'- dcsiJ.!;11 periud wl)(' 11 capaci! :lIIl'1..' 
,'llilieS tlrc 10 he determined hy c;,:pcl' i11lrllL 

DE SCRIPTION: Eath t!t'eadc is an :l!"1<Cmh]\' of 
f01l1' indi\'itlu:d mica or papel' C:l]l:l('jt()l'~ of 
mag:lliludc.-; in th(' mliu l. 2, :3. I. .\ i<c1cctor 
::;\\'ill'h is :tIT'l ngl'd to COIll1('('t paralld COIll
hi ll:ttions of the units so Ih:lt alll" \":due 1)1'
\ \1" ('1'11 I alit! 10 Il1n~' hI' ohtaitl('d.· 

'J'1l1' :;\\'itl·1l i,.; of l"ig;i tJ l't)II~lnldiOti (tllli 
C:ll"r il's:1 d l'l t'IlL rn('ehatli.~m for po:-iili\'c loca
tion of Ihe .'"'wildl pOl;ili()Il~, .\ ph('llOlie :<h:lft 
i,.; 11:<('d . :lnd ('I)lllaet i .~ rn:ldC' 11\' 11ll':IIlS of (·al)) "; 
hearing OIL pho.~phl )r- 1)J"1H17.C .~ pritl~s, ,\ bra,,, 
"haft. bll~hin){ i,.; mol<it'd ill, "['hi" ,.;witdl to. 
!-!;('Ihcr \\"ilh dial plal(' :11111 knoh il"i :l\'ailahll' 
,,;('P:I1';1 I dy al"i t hI' T HE :~81l- P:~. (:-it 'I' pri('(' I i~t. ) 

.\11 "tandan] L1l1it,.; :ll'(' fUl"l1i"llI'd cOlllplt'lf' 
wilh knoh. pIH)lo-t'ldw(] dial plate with !lOo 
Ilel('111 po ... ilion~ , :lllil "lop", 

FEATURES: ~ :-;tahilill' is oillail11'd hv c:lr(,[111 
.. "Icl't iotl and ;Lgin~ ot: I he cornpollclI't cap:I(' I
lor ...... 

~ T he Tnl'; :~.sO-F il"i a hiJ.!;h-quality decade 
l'lllploying "['YPC ,)0,) (':lp:lcitol";;, 

~ 'nlol'ough iIllIH"('l;!"n:llion during windin)(. 
willI molt ('1\ l'el"(, ..... ill. i,.; gi I"ell I he paper t'ap:lt"i
to)",.; 11.~C{1 ill the THE JSO- L. ,\ IlOIl-imluc!i\"(· 
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CAPACITORS 

L,vpc of winding is used. with the fo il pro
jecti ng: at caeh end of Ihe 1'011. th us :\\'oiding 
the large incl'ca,<cs in dis.~ip,\tion f:lCWI' and 

capaeil:l nce t.hat O('( 'llr at high fl'l'qllClIcics 
when onl\, t he one end of each fuil is ('011-
nooted. . 

SPECIFICATIONS 

Accurflcy: Cnprtcitnncc increments on nil unia lire 
within ± 1% wli,," '"c"~lIrcd at I kc (''(<'cpt the Tn-,: 
:il>()-L, whirh i.~ :l ....... ur:\tc within ±2%. The units :IrQ 
ch(lckt,<1 wi th (ho) ~witch mechanism hi~h. electric"lIy. 
(",<.I the C01""'(>1I l('ad "",I c,,~c grou tl<icd . T ho ~cro "apari· 
t:lllr(! of all ullit~ i~ 11 lJ.J.<f :lnd lUu~t he addt-d to Ill.., 
swilrh SCllinl!:~ tu give tlHl tot"l c!llJacit:lncc. 
Dielectric; The T n-t: 3SO- F is mad() up of Tn-,; 50'> 
Cll]x,,:i( or~ which have "'kn :l~ tlw didcctric. The Tn',: 
380-), \I."es ~cre-i"-i",pr";;n:lwd linon_I>,'pllr cap,,,: iLor 
ulli1.lj.. ,,'hil\: LI,,· T no>: : IS\I-~I and '{'1'l'f; 3SO-N U;(l mica 
C,lll''''iWr.'S molded in I)henolic ('a.<es, 

Dissipation Factor: T he dis.,ilmliOll betor of tho differ
ent units. whe'\ IIle,\~urcd al I 1;" and :1,30 Ccnti.L: rade. wil l 
be lo&; th"" tho ",IIue.< in the follow; ng II.hlc. 
F requ ency Characteristics: ::iee 1)lo~ helow. The risc 
ill both {':ll",dl'\lwe "nd di"-~;I)"tion ("Nor is C:ln>e<l at 
low f ... ~q l1o,,,.: ie~ Iw inlerl'I";"] pobriz1ltioll 'lild :It hi!:"h 
frC<.lucncics h." wr ie~ i,,<iue(a,we :11)(\ re~i.<r ,"we . \'"Iu(!~ 
for thcse re,idu,,1 p"r:lIneters "re lI;i"cn in the GCI ... ral 
HI,dr'" H_q~rime"ler. \ '01. X\· [I. :\'0. :i, Octooor I!H2. 
Maximum Volta ge: 500 \"nlt.~ peal; for T n'~; :JI':O-F .1"d 
:\00 \"olr~ pc,,1; fnr all oLl.e ,· nni ts :,t freqUCll<.:ic~ helow the 
lirni1inl!: frcqucndc.i 1:,lmlatcd below, At hi!(h(lr frl!<lu\:n_ 
cies Lhe ,dlowrthlc VOh'lll:C d\:<.:re~~~ a",1 i~ inveL'''''].'· I)ro
]Jortion,II 10 the ,;qu~re roOt of the ireque'w,\'. T he-sc lilllit~ 
eorrC~]Jo"d tn a 1,-."'per,,Wre of ·Hf' C,-.nt i.L: fadc lot· "power 
(1I~~ip:l1ioll of :?5 W:tI.I,~ (or the T n'l: 3S0-1' lind ;;,5 W,Hts 

for "II OLh('r IInit", 

OV(lr-~ll d imensions of 'l'n'f: :iSO D~c"de-Cftp"citor Ulli(~. 
While a]] models usc Lhe Sallie switch me<.:h:l"i~"'. Ih~ 
Tnt; 3SO-F requires :lddiliotlal SprtOO I)(lCftlli!C- of the large 
c"llacitor~ which arc mountc-d On both .<i dc~ o{ the switch. 

Terminals : l'le"iblo. rubber-iTl~ul"tcd lend~ "ro;) pro
vided. 
Mou n ting: ~I : ... hitlc :>erews for auaching tho;) do;)c:ldo;) 10 
rt 1)'lTlel aro;) slIl)Plicd. 
D imensions: T" pr; :3i;O-F. 1)""cI ~p:\co;). 'l ~{ _~ .Iy{ i l\<.:hc~: 
behind lIanel, -I inehc~. T"I'>;~ :jso_l.. :j30-.\ [ . "nd :jI':O-:\'. 
sec :lccompa"yitlg ~I;ctch. 
Net Weight: Tn>: :1"0-1-'. ;{ poulld-<. I:? ounce.i; Tn'I:_ 
3S0-1, and ;ISO- ~I , tYz poumb ; '1'\"1'1: 330-:-;;, t poul,d . 
(; ounce~. 

Di~~ip"Ii<J'l Fn'q'I/'"clI I,ill/it 
Tyl'~ Ca IJaeil(IIIce 1" (I<'lor fQr .11 (1 .... I'oll(l~e Code Wonl Price 

380-F 1.0 ~f in 0.1 pof steps 0.000;; 5 kc ACUTE $95.00 
380-L 1.0 ~f in 0,1 pof steps O.oJO I kc AD.\G~: 25.00 
380-M 0.1 pof in 0,01 Ilf steps 0.001 100 kc ADO~: lt 34.00 
380-N 0.01 Ilf in 0.001 Ilf steps 0.002 1000 kc AOOI,I'; 24.00 

380-P3 Switch only . S \\TI'CIIFOIW 8.25 

Nolr: Othcl' decade unit s : Dccnde B('sislol's, pngc --1-1. Dccade induClOI'S, page 63. 

(""/t) Chan.L:e in capadt'l\\cc at ma.~ i"II111l ~(ltT. in~ of e"ch dce~de :IS a funct ion of frCq\I(Itle,'" The C:lpacit'''lCe Clln'c._ 
!He ref(;rred to tht) ,""]Ile t he Crtl)!1ciwl' would h,,,"e if Ihcr{! were no in terfrtcial poiari1.'ltioll and no ~crics ;,\,Iuctance 
Since the ell]}acilOril :Ire ",Ij u~ted to their r~tcd :lccur;lCY at 1 kc. thc t -kc \':\Iuo Oil the plots ~hou]d I..IC- used ~:s ,\ l>,\si~ 

~"'''' - !iiiI! 
• 

• • ~ 

58 

of rc(erence in ~ti lllrtl;ng the frC(juency crror. 

(I(i~ht) Di;;...iIHltioli factor as" fU"<.:tioli of fl"l!<ttlctlcy . 

I • ;l!fI! ~ II 
III!!!Ii 

,. - •• ,. -fF>£QufNCY 
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STANDARD INDUCTOR S 
Till' dC8irabie attrihute-s of allY inductor to be uscd 

:I" a hhoralol"\' ~tand:\l'd include: 
( J) lIigh st;\bility of illdu<:lHIlCC vallie. 
(2) Small variatiun of induc'lam'!) with frequency . 
(:~) Small \'ariulion of indw:tallcc with CUI 'I'CIOt. 
(-1 ) Ilig!' ratio of indueti H) rcacli!IWc to I'C~ i l;bttH':C 

,\ tl". d(·~ircd operating fl'C'IlIl'twy. 
(5) 1..0'" tCIllI'C>":I\lIrp (·opUi(·i(~nt. 
(ti) Ilc:l>un"blc pl ,y._jc·al si~c. 
(i) J[il!h d",:!"(>,' of :!,Ialieity. 
On the following pa~c~ arc described a number of 

bOl h fi_~c,1 :\I,d \"nriablc indllelor~ rcprc>"'llling ,[iller·c"t 
~'<!Onolll i(; compromises among the "hol'c f:l<;tors. 

FIG UHI-: A. Equindcnt 
cir~uit of ,," "ir-corO<! 

i"d,wtor L 

AIR-CORED INDUCTORS 
llig"h Slll],i!it.," and small varialiull of indlwtll1H'C 

wilh frcquenc.,- and cU!'ren~ :we beH mct by air-"ured 
inductor"" a~ e~elllplificd by thc TYl'E 1,182 Primal',\" 
:'tall{lal"(.llllrlll("tor~ _ In ",u('h an inductor, Hahilil.'- of 
imhwtaru'c dcpcnd~ Cllt ircly lIJlOl1 thc dimension"l 
.olabilityof thc cuil "Inu·tlll'e :Ind, wilh propcr de,;ign. 
c() n~t;tuc~' of illr\11<"11111("C to :1 few hundredths pcr cell~ 
t ,m bc expet"tco:l o\"cr a pcriod of ,-eal'~" E~"epl fol' 
~m,,11 :\lId u~ually negligible I'ariillions due to ;<kin 
drCCL tllC only ch:lIIgc of indllf"tnnn: with frequcncy 
i~ produl:cd b.," the distl'iblltco:l cap:ll:it:l1lcc, Co. of 
thc coil, Wllidl ('a\l~es thc ctTectivc ~(>rifS illdllf'1:lIlce 
to in crc:I~c :lllol'c the gcometrie 01' " 7.ero f:eqlle)l(·.'·" 
,,~Ille. L. as thc nall1r:r1 frcque!lI:.I·, 10, is approa(:hco:l. 
.\t rc~()n:IllCC the IHo<l\lf"t . ... ·~,I.('o is unity. For 
frequcll<'iri' wcll below resonance, tire diccl ivc 
illdu("1al\,'c i ~ 

J I, 

, ~ I - (j,Y 
and the fl':ldion:"l1 iIlCI"t'lI~e is :Ipproxilltalcly 

~~' == (fo)' = w:U:o 

::\0 v:lri:lt ion of in,lu<"1:IIICC with "\lITel,t OCI;lIr8, and 
:In air-"on:<i in<iw'Tol' "nn be ('onsidercd as nn idl':rll\" 
liue:rr (;in,u]l '·\<·lIIcn1. . 

T he lo~~~s ill :111 air-(;ol"ed ind uctor arc (:1) :In 
"ohmic" or I'He loss fl"vm tire ~eric~ re~i~tancc vf the 
lI"ilHling, (0) a lo~.~ in thc COPPCl" (·:llI.,;<,d hr eddy cur
renlS, nnd (0) di,·lccnic lo~ses ill til(; inSld:uion. All 
equivalent c in'ui t tnking the~c lo~~es into account is 
shown in Figu l'e A. 

The elTe ... s of the variou~ lo._s components nfC most 
ca~ily reprc~e!l\ed Iw the p lot. of dis~ ipa\ion fado!' 
:t~n ins t fre(jllClwy, Figurc B. In logaritlrmic (."Oordi-
1I:\le8, thc three di.,~ip:rtion fnctor components of :111 
ai r-corc inductor C;III all bc repl"e~enlcd by ~lmight 
lines Wi shown. Tire COlll])OUcnt, D<, causcd by the d-e 
rcsislanec of tire winding, varies inver.'lcly with fre
quency, wllile D, d ue to edd.,·-IJl!rrent lo::~ ill tIle (."Opper 
land :I~;;od:ltr{l with ~kin-etTect) i~ directly ]lropor
liona l to the frequency . Ti,e di~~ip;l1ion faclor, Do, of 
Ihe di>itribuled eapacitalltc of the Willdillg ]Jrt)dllces 
f),1 \,'hich is proportional to tire HLU;lrc of tllc frequency 
within the 8igllificall~ range wllcre Do i. independent. 
of frequency. ~ote Ilrat Dd rC:lches the valuc /)O;lt / o. 
I'he 101:11 di:<.~ip:llion faeior, D, is tl,c ~um of thc~e 
three (:omponents and ll;l~ ;1 minimum 1':llllc wh ieh 
OCCllrij wcl! uelow thc n:Hur:1l frequency, /0, of the 
ill(luc\Or. 

[t will1Jc ooscL'\'ed that al low frequencies the di~~i 
patioll factor, 1), i ~ detel"mill(. ... 1 entirc\y by scrie~ re-

sist:lIlce, whilc :!t higl, frC{Lll<'llcies the edlly cUlTellL 
alii! ,I ic\('clric los-",'s prcdomil,ale. 

The minimum \"allw of di~~ipat iOIl f:wtor ol)tainal)lc 
depclIIls upon the g('01\\('lry o f the coil and upon tI", 
(I iameter of thc wirc. l nsulal(,d slraud(,d \\ in· ( I.il 7.<:1,
dl'allt ) b fl"C(jUCIlII.\- cmployed to rcducc /). by u.~i"g: 
~m:d l illdh'idu:d \\"i,.~ ,linllleler-s. 

IRON-CORED INDUCTORS 
A brgl'l" iudu(·t:"IIlcc call bc oI,tuilll'd ill 1! givl'n 

volume vr wilh ;1 gi\"en amrHlIlL o f efJppcr if :I ("on; 
matcrial of high permcability is us(. ... !. The h'rlll " irun " 
i~ l1~ed loo-"cl.\· a mi gcnl'rieally to idcn l if.I' ~lwh f{'ITO
lllagJ'('lic materi"b, "Itholl).!;!' (hc~e ""'I"ri"b are 
highly d('n'lopCII -"peci:!1 "l1oys, in sh('l't , snip, or 
bOlaled g;r:mular form. 

The eCOIlOIllY ill eoil (;()n~lnl(:tio1\ resu lti ng frolll 
(!'e me of " iron" core~ i~ obl:ri,u_ ... llI"ilh some ~,,('rificc 
of pcrfvJ"IH:lIl('e i" all i,,<I\1<'lor 1I~,·d a~ a C:llihr"kd 
5tandard. StabililY is ordinal'iI.I· Jcdul'cd, ~ilU'C tht: 
inductancc dep('llds noL ouk on g;('O\lWlry hut "I~o on 
the pcrnlPabiliLy of tl,e (·O]l, material. This p"rnwa
bili~y will \'ar.\· somewhaL ,,-ith currellt, bccau~e of ils 
iuhcrcllt ehangc wilh u,nguctizi"tr fo rcc, :\lul Ill".\" a!;;o 
he subjp('1, to a 5\ij:dl1 ngillt; , By PI 'ol)"r d"sign :llId 
"hoi,;" of core malNial, a s "x"mplili('( hy the T YH:S 
().to , I -WO, and 1-181, inductors ~ati,~fadorv a ~ ~cco!Hl 
;U·.," sb!Hb]"(l~ an(l as ndjUH:lhle dcc;"lc c'101IlCll(5 call 
Iw \"e:di~.cd. 

In :In iron-(·or.:. ... l ill(hwlor, lowcr v"hl<'~ of Do and 
/). (":III be oht:lilwd, till" to the il\("n':I~(> of dl"e,·ti,'e 
jJl·'·III(;:,hilil.I-, while /)Q rcm:lin~ Ulwl"llIgl ·d :lIld /0 i~ 
)"f',lul'c, l ~olll<'\\"lrnl. TI>,'('(' ot Ircr ]j,,,.,,,. ,VHf " olnp()\" ' I't~ 
of di~~ip)\ti()11 fa, ·tol" !l)U~t Iw nddp,! to l hp lI'imlill!J 
romponpll1 ~ ~hown in Fi~lIn' B, I':d"h" ('UlT('nt~ ill lhe 
('on; produce :1 COIll I'OIll' llt , Or, whid), like 0 ., is 
din·(· t ly l'ropol"liollal (0 lhe frf''!ul'''' 'Y :Hl\l whit'h is 
llli"imi~l't! ill it du~t ('()I',. ll1:1flf' In" nwlding; lin(' irOIl 
powdpr in all ill~l1l a t ing bilH!<·\". li,!w,·\·{'r. In' ll1e u~c 
of fille \I-i re, IJ. C:lII be Ill:lfle II('I-',"Iig;ibl(, cOlllp:rn'd (f) 

J), . The hy~lc r('~ii' l'ollll)(Jn"ll t of di~~ipalion factor, 
Ih. i" in,jcpendl'nl o f [1"("1'1('''' '.'' hUI .. ,j,w,· il i~ pro
p{)nion:d to lh" nl:rgllcti~illl-'," fon'e, il h(,""nl<'~ "a"i~h
ingl.\" ._m:lll :I~ tile operating h'n·1 :I]>p<"O:I<"I,,'" 7.NO 
(ini t i:llll1.'I"IlW:II)ilil .'·)' '1'1,,· \"(·lal1n·!y ~m: l !L ""Ill!"'I"'lIt, 
f),. (':\uH·d h," I"c~ i<hl:ll I().'~l'~ in tirr iron i ~ rVIJ~I"lJt 
with [1"(''111<'\1('.'. :Ind. likc /h , would be re]ll"(;~en\cd hy 
a hori7.onta l line in Figure B. 

l'u'l"1<>: Ll. ]);".< ;p:II;OI1 b.-j o r ,","' ;:11;0" w;11o r ..... , pw ,,,·y 
sho\\ ;"l-! lil() !"()1ati,'c "o"lrihulio,,~ of Lh() Mlw,ml lo~~ 

componellts_ 
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INDUCTORS 

TYPE 1482 STANDARD INDUCTOR 

USES; The T YPE 1-182 Standard Inciuttor is an 
ll('('l1rate lind highl.\· stahle stand~Lrd of self
imllldall('c fol' lise as a primary sta nclard in 
I he lahor:d.ory and as fL pl'eci.<;e working 
s tandard in impcd:tnee measurement.s at audio 
frequencies. 

a negligible external magnefic field and C'SSCIl

lially no pick-up from external field>;. The 
induetor is hermetically scaled in a mixture of 
ground cork find 8ilic:1. gel, :lftcr wh ich the 
II"hole a::;scmbly is cast \\"jth a pott in)!; com
pound into a cubical alum inum cnsc. 

Three terminals arc pl'o\'id('d , two for i he 
inductor leads Hlld the third ('OIllI('('I('d to the 
ca&) to alTOI'd either a t.wo- or thrN'-lcrmi nal 
indllctor. Prior to calibration t]}(),,;e inductors 
arc thermally ag{'d i 0 equa lize winding strains. 
Calihrations arc rnade with ihe lOll" terminal 
of the winding grounded to Case h.l· a metal 
link between the IWO hinding post s. Calibra
i ions arc made at 100 c in terms of it similar 
inrhlttor, cenili('(1 hy lhe :\alional B \1r(' :Ul of 
Standards. An illd i\'idulIl ('alihralioll (·(,rtiti
('atc, att.ached to Ih(' ha"w, gi\'('s ('olTN:tions 
applicable at 200 e, bOO (: and 1 ke and othel' 
pertinent data. 

FEATURES: +- High slabil ity of inductance. 
+- Free hom mounting slrnins and humidit.y 
erro l's. 
+- Inductance independent of voH:lge. 
.,.. Precisely adjusted and accurately cali
bmted at specified room temperature. 
+- 1 lighly astat ie, a nd eicctl'ost,atically 

DESCRIPTION; Each inductor is a symmetri- shielded. 
eally \\'ound toroid on 11 cemmie core. It. has +- Loll' and known temperature coefficient.. 

SPECIFICATIONS 
Inductance Range: lOll ph to 10 h i"cl u,in~. 
Temperature Coefficient of Inductance: Allproxi
''':ltC'h- :{O p"rt~ io 10" Iwr de!!:fee C. -'limIte lemperlltllre 
"()ncdio,,~ '""." be ('otllpU1NI frcm d-e re~i~I,,"ec. 
Accu racy: ,",ominal limil .~ of :ldjll~I"lenl, ~ee tahle. 
l.i"til ~ of Ill{,ll~un!d ('('1'Iili";lle "allle. equi,,:.lent to B\!. 
:-i\d ~ . C'erlifinllioll. ~C() \:lhle. 
D-C Resistance: ;;(!(lI:lhl{' for :lllJll'oximllle values. 
Low- Frequency Dissipation Factor: At low Ir(.'(luen
tic . .;. the di >5,.;il)lllion f([{'(or (e,,-«ltllially from d_e re.,istanee) 
is "i,'en npproxirnlltel" I)\' D _ Ki f. See tahle for K. 

A'ollli .. ut 
I,illlits of ·Uew,,(u, / 

Nom i ,wl 
IA",il.~ 

Culijicale Frequa,cy 
Type Im/ uclauce % t' a/lle k, 

% 
---
1482_S 100.,.h ",,0.25 ± O.lO 3':'00 
1482_C 200 .,.h ± 0.25 ± O.O;'; 2Li() 
1482 -0 500 .,.h ± 0.1 ± IU);'; IlS0 
1482 -E , m" ± 0.1 ± O.O;'; 700 
1482 -F , m" ± 0.1 ± 005 (;20 
1482-G , m" ±0.1 ±0.05 :FO 
1482_H 10 m h ±O.I ±n.():~ 240 
1482 _J 20 mil ± U.I ± 0.03 170 
1482-K 50 mh ± O.I ± 0,(13 n 
1482-t 100 mh ::1:: 0.1 ::I:: O.n:l " 1482 _M 20 0 mil ± O.I ±O.O:.! 38 
1482_N 500 mh ± 0.1 ±-0.03 27 
1482-f' , 

" ± 1l.1 ±-0.0:1 Ili.:l 
1482- 0 '" ::1::0.1 ± O.o:l 10.:2 
1482 -R '" ± 0 ,1 -±-0.05 0.2 
1482-T ,. " ± 0.1 -±-0.05 ·1.:1 

Resonant Frequency: Se<l lable. 
Maxim u m Input Power; For ~?OQ C. ri,;e. 3 wa~ts. 

For procise work. 1.;';0 C. ri~e. ZOO Illilli"'''I.t~. See tllble 
for eorr{'sponriing Cll.Ten t Jil"i t :tlif}n~, 

Mou nting; Ah"ni",,," ellhil",t with e"rr.\· i"~ 1>:'11<11", "",I 
ruhl)(!r feet. hl:".:k er:l<,;kle filli~h. Ccnifi(oal<: (b la "1,
tndled 10 h" ,;e of C:lhinCI. 
Terminals: Two ill ,_lllau'(l j"ck-Iop terillinal~. plU6 
grOUTld teTmi"al and strap. 
Dimension,s: Oh" x Oh"" 8" I.cigh~ OW·I·-aii. 
Weight: 11 M POIl11<\.'" 

*D-C ,11 iUiu II> peres 
U ICstsla"ce ' K rmg for Code 

0""'3 
Yu/u ca 

200"",; s. lI'"rd 

---
O.ZO ·JOO S30 :l:!OO II<IJU Cl'OT.IG 

0.30 311l 720 Z~ I :-."I)U(:T01't;n 

O.E;() l!/O ;';hO 21.-10 l:-."llI;C'I'OTI" 

1.0(; ,GO ,,:10 iG • ..,O 1.':llll<'l'O'I'<)I' 

Z_ZO 17;'; ;~OO 1100 1:<l>IjCTuTUIJ 

·1.9 15(, ZOO 7S0 1 :<!>UCTO"" T 

S.:J 1:\2 155 GOO 1:<l>UeT()"n; 

18 .5 147 ").I ,~, I.':IW(:TQW"" ," 1'10 " 25;'; l.':llUCT O Wt:T 

0" 1'10 47 I~O l:<nUCTQWW 

'w ~, 4:\ 1(;:, I:<]) U<.:TOWU W 

:}'IO 'OS 2·\ " 1.':I)U(:1'O)'/o1' 

000 " " 70 1:<'Il UC1'OYI:S 

I:l.-)(} 107 12 47 1:<'1)1;<:1'01\11< '-

3500 '" 7.5 2f) 1l<l> liC'l'O lll.': 

SHKl 120 M " 1:<' '' t'liTon.II. 

!'r ice 

$60.00 
65.00 
65.00 
65.00 
65.00 
65 .00 
65.00 
65.00 
65.00 
65.00 
75.00 
75.00 
75.00 

120.00 
120.00 
185.00 
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USES: Thc Tn'I'; 1-18 1 Tnducton; havc higher 
Jow-frcquent,}' \'alll!'>; of sl o!'<\gr factor Q ihan 
the Tn'!:; 1-t82 SI!mdard Indu ctor::;. The\' are 
usefu l at aud io frequencies a::; stnndarc'ls of 
sclf-ind uCl;Ul('(', a lthough t lleir accuracy of 
ndjustmcnt. i::; not so high as Ihe TYPE 1-182 
Inductors, and , for some use.-;, allowance Illu:;t. 
be madc fo r their vollage cocfti cicnt. of in
durtnnce. 

DESCRIPTION: These inductors arc uniformly 
wound toroida l un its 0 11 molylxlcnum-perm
allo .... du:;t cores, ident ical in con::;truction 
with the toroids lIsed in THE D-IO Dcc!l<\c 
Inductor Uni t::;. The aluminum case affords 
an electrostatic shield. 

IN DUCTORS 

TYPE 1481 
STANDARD 

INDUCTOR 

tween 230 and 300, maximum. 

FEA TURE S: ". 1 Iigh storage 

~ Q i::; greater lhll ll I dow n to G cycles. 
• Jnhel'entJv astat.ic. 

factor Q - be- ~ 8Iectrost~~t.ic:lI1y shielded. 

SPE CIFICATIONS 
Accuracy : See tnhlo: bclow. "\ ("c ur,, t·y of mijlI>oU"cnt i'il 
lunUM w the dH\n';:;ll prO(h,,'(.'(1 b." 1\ ~i",,11' I\lrn of tho 
"'i"din,;:;. Nomil1nl "uluc of i"duet,,,,<'e. with tolcrallee 
h",;t". :\I,d currl'tH for 0.:!5'7o change ill inductance. are 
enJ!:rH"ctl Qn thc <,n,c. 

Storage Factor. Q: .\I'IXi,,,,,,,, i ll i!.i,,1 Q i$ IXltw~'<!n 230 
and :l{)O. T ho plot of Figure I ~Ioows tho ""ri'.l;on of 

(h<sipatioll (a('t.or ( /) - k) "~I\ fUllClioll of frC<:l\lelicy for 

initi"lllCrml'"hi1it.,. i.e .. wilh no h~·~terc,,;lIIOSij. Hystere
sis 10,;,; for all r-m-" CurrCnt I in tcrm" of It (see t"ble) 

will add approxin".t(']y .001 T,dirCCtly to 1>. 

Current Coefficient of Inductance: I'cr cent cha ng!) 

. , ! f' { I. . ' I " In """"j""ee ,, >Ill ullctlOn u T, III gIven ,n 'lgurc I, 

I)<IJ!:(' r.I, where f i~ the r-m-,s ollCrIltin~ Cl1rT('nt and I, the 
cum'lll tlHlt "-ould produtc " 0.:!5%, liu~,r incrcase in IJ. 

Incremen tal Inductance: D-C bi:UI will reduNl tl,e 
i"it;'11 iudu(-'l",,(.,<! n~ ~hown in Figurc I. 1>:1';:;1' lil. 
Freq uency Characteristics: Pcr (,c"t d",,,)( .... ill ;ud, ... I.. 
"ute with fr(.'(tuc ,w.\' i.< plouctl ill Fi,;:;ure 2. 1)1:1(",'. 
Temperature Coefficient o f Inductance: "\PI.>ro~ i_ 
JIl,'tel)' - 0.OO2 5'::~ per "l'grl'll C. I)(!tw()cn 1(;0 ,md :12° C, 
Safe Operating Limits: (I) :-'l uxi"'I1'" l. .... r"'i",,1 volt.
lIltt:. 5(1) volts, r-,n-:i or (:!) "H1XimUnl r·",-.i currcnt = 
70 11• "'hiehe"cr li""t is pcrtincnt. 
Distributed Capacitance: I3ct\\'een 25 WAf for the I -",h 
unit ""d 33 /ol#If for thQ,j h u"it. 
Mounting: Aluminum Case. E Xlenllll fil1i~h, bbck 
<:rll<:klc. 
T e rminals: J"ck top binding posts, one grOllnded to 
C1I.se .. \ pair of douhk ..... ndl'(l plugs i~ {'IrI,bhl'(l. for cun
IwetiOll to jack-top bindillg pOSts. 
Dimensions: ('i.SC. (hQight ) 3~s x (width) :J 1{ x (.tcpth) 
1 ~/8 ineh~: o"cr-"n heiJ.:ht. ind\ldin~ ter",;""I,;, 4% 
;nchlS. Net Weight: 14 ounecs. 

FIGI;RF. 1. Initilll IJ ,'CntUS frl!(lucncy for IYllieal \Iniu (D~ _ 0) . FIG1iRt: 2 . Pcn:cnt incT('uSQ ;n Lo with frequcncy . 

[{- Jl -S Cummt. !11,pro.\:, 
.\'omj"al I ,. lor O.2$~ UfW'",Jllt D-C 

Type Im/ lle/w_ Aa:llracy illcrC(,u ill I .• Fn''1ul'''cy 10 llui~(U1« C""' 
luJ"dM L '. '"" k, H ]1'",.,1 rria 

1481 -A 1 mh ±I " >10 O.un I:<>UU<."T'O'B I' $24 . .50 
1481_8 2mh ±I 2S "'~ 0.15 l:<>"UCTUS~;T 24.50 
148 1-C , mh ±I 17 4:!0 0"'-.. , l:<>f> UCTQSI(l 24 . .50 
1481·0 10 mh :i.O.r. I:! :W() 0.4·1 1 :<>IIU(''N'~<iT 24 . .50 
1481 - E 20 mh ±0.5 S.i :no ().% 1:<>IHJ(·Tt'>lU.'1 24.S0 
1481 - f SO mh :::1:0.5 5.5 1:10 :!.al 1:<>I)l:<."I\.>1''''. 2 4.50 
1481_G 100 m h :::1:0.2:, 3.' ~)\ ·1.:3 1:<>1It;('T()"t:G 24.50 
1481-H 200 mh :::1:0,25 2.8 " . " ... 1:<>1)l;('·TOI'IT 24.50 
1481 -J 500 mh ±0.:!5 I.i .10 :!:l 1:<>l>l;t."TOI'UU 24.50 
1481_K 1 h :::I:O.2,j I.:! 2S ·10 Ism':CT01'l;K 24,50 
1481.l 2h :::1:0.25 O.Si '" " 1;\·1ll;(:T01I .'~1 24.50 
1481_M Sh ±0,~5 0.5;; 12.5 :!3U IStlU('''T'Url1:0 30 .00 
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INDUCTORS 

TYPE 107 VARIABLE INDUCTOR 

USES: The TYl' ~; 107 Variable Inductors find 
their grc:ltcs t uscr; in tbe lahoratory as :ldjust
able ~talldal'ds of moderate aCeUI':IC" for 
measurements of :self and mutua1 indlletnnce, 

and as circui t. dement s In hridges, oscillator .... , 
and similar equipment. 

DESCRIPTION: Two coils, a rotor find :1 ."'1 atol', 
arc mou nted concclltricall.,". As the pO.-.;ilioH 
of the rotor is changed the cou pling hel\\"ceu 
the two ('oils dWllgcs, :lIld ihc induc\,IIH':C i.'i 
\':11'1(''(1. 

In most. models stralltkd wire is used, ill 
which the separate ."I1":ulds :\re in:;ulntcd 1'1'01\1 

one anot her. The eoi1" arc imprc:,!;nalt'd and 
baked in it high-melting-point. malerial before 
being securely mOlillted to the phenolic panel. 

FEATURES: +-- Conti nu ous :ldjuslmcnt of ,,;elf 
or mutual inlillctalJ('e. ))ire(;L reading in in
ductance for the ::;eric,,; (;onnel;l ioll of the coib. 
Indul;t:llH:e for the p:mdl(·1 cunnect.. ioll i" 
exactly one-fou l·th li le \·al ue "hown by the dial. 
T otal induclanc(' range of ap])roximalPly 2t): I . 
+- I ~otor lind "tator may be q uickly con nected 
ill eithcr ,,;cric,,; 01" pamllclll"; a self-ind uctor. 
Ot· lI.';ct! :;cp::tratcly :1:;;1 mutual inducLOI". 
+- HOlOr and stator indu cta nces h:l.\·c hccn 
equalized so that lo,,;..,;cs :Irc not appreciahly 
incrca .... cd by circulating currcnts when Lhe 
parallel cuntleeLioll i" used. 

S PECIFICATIONS 
Self- Inductance Range: S ... '() \"hlf> hf'low. 
Mutuat Inductance: f.:,.,> (,,!,tf> h(·t"w. 1-:ith('r p.o..i\i\"O) 
or n('~ati'·l· \"alu..,.~ (If "mtual imlul"\"""'''' ~·"n he (lill "in('(1. 
The exa..,t formula for Ih(' IIl(It.wl induct!.ncc is enKr"'·oJ(i 
on ~·"ch indi"idunl i,,~tnlln..,n!. 
Calibration : T he iutiu("\!m .... ) for the liCri..,s c"u" ... "<'I;O" . 
",(>:)~uroJ(l "I I k.., ~,ud :\('('umtc withiu ±I""c of rull-.,,·n le 
r(':)ninll:. i ~ cngr(L\"ed on tl.c di:d. The indu('lanre for the 
1l:lr"llc! ..,ouneel ioll is within ± Q.t 'j" (If one-founh of the 
. ...,rics inductnnce. 

The Ulllilial illdu..,tall..,e ;t\"<:urnc~· i$ ±2.5~o of the 
utaxi'n<nu mutual iuduNall('e \""h.c. 
F requency Error: Tlw fn"·tiOl.,,1 incr'.'a>;<: ill iudu..,tanC(! 
willt f,,·qu('((('.,· will bc P / 0: wl,..,r<:! i~ thc o])cl":llilll( fr('
(lU(:''<".'' "nrl /0 t.he n;,'untl fn:'<.tueuc.,·. F"II_!!C;,I.., \·;,Iuc.~ of 
/0 n,.c tahulatcd hclow. T o a fir.,t appro.~i"H,tiou /0 ,·;,dcs 
i",·cr.><:l.\" ".~ Ihe !\qu:lre rOOI. of the ~..,,, le ~euinl(. The 

(·ha((lI:e of dissipation 1"..,lor f) = h with frl~lllOm..,.'· for 

f"I1-$(;"le $Citing. scrie~ <:0""..,..,' ion. iii ~ho\\'u i" the plot 
hclo,,'. 
Maximum Power and Current: Curr..,n\. for 15 W:ltts 

n1:lXilUlitt. di,;,;ip"t!,,". ,.orre~po1t(ii"l( to :I ,100 C lelnller
atllre r i!!C. i~ lIi\"cII iu th.., I;,hlc loclow and id engr:ln ... t on 
thc tl(I!lIcl)I!Hc. 
D-C Resistance: S~'C tahl.., bdow. The.-.e scl"ie.i co"""''''
don "'Il\(,,~ arc C1\lI:r,\\"ed 0" Ihe namcpble. Fror p:tr:.tlel 
"o"nectio,,~ the rc~bl:"u:e iii cl<>.>ely Vi t h.., \:·,h"lntoo 
,·:dues. 

'j if I f ( -, - 10/ 1<1; ,utU 
M utual 

, , 
" 

1"l/pe 

107 _J 
107_K 
107 -l 
107-M 
107_N 

,scrin Pu",lIe1 / Itdllct.:",u Scric~ 

,- SO f'h 2.25-1 2.5,..h 0 10.$ "It ;!;()O 
90-500 ,.. h 22.5-125 , h Q-tW ,h 1100 

0.9- , mh 0 .225-1.25 mh I)-I.! mit 360 ,- SO mh 2.25- 12.5 m h 0- 11 lUlt t20 
90-500 mh 22.5-1 25 mh 0- 110 mit 35 

Te rmina ls: SI:tnrbr<! %"_in rh ~p"ciul( . jack-tol) hindinl( 
l!t):<t~ :Irr ]lro\"idcd whi.·h "liOn" ><;J!"mte L-ounc,·tion~ Iv 
rotor :Iud st:llor. C"n"~·'·li"g lillk~ are "upl>lk~1 w Iha, 
either a st.·riL,>! or I'"r:dlrl l'Oll1H'etiuu of the rutnr :",,1 
MalOr e:ln 1)<: made :),·"ilahlc at :l third p"ir of binding 
po~(.s. 

Mounting: All unit~ arc mOllutt'<:l 0" phenolie paneh 
and cnc1oS<'(t in lloll-sltiddt'll wah,ul ..,abinets. 
Dimen 5ions : 6Y2 X (jt"! X ~3{ ilu:hes high. o\"er-al! . 
Net Weight: ,') pounds. all r:I1tI("$. 

Di".il.mtiO(( hetor (I) = I / Q) \"crsu.~ fr('quclwy fOI 
T\"J'~; 10; \ '''r i"hle judu..,t<.>rs for lhe full_s..,alc ~el"ie~ 

oo((u(!<;tion. 

D-C .I/'I.rimt/lll 
I H ;II -, 

/{CSi&tUIICC Cl/rrCllt Ct>fie 
J'(lr<llIci \1 , Irord I'rice 

6[,00 O.O~ 1(j. ""UI;.\1 $65.0 0 
.<)00 O.:lS G_ II.' ''P\" 6 5.00 

G:?O Vi 1.7 ,1.\1<1<\' 65.00 
2W 32 U.(j.j 1I 0TE!, 70,0 0 

tiO ·uo 0.18 1I0\·~:1\ 70.00 
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USES: Whcrc an adjustable inductance cover
ing !ic\·cml decades is required these boxes 
are p<)niclilarly \lseful. 

DESCRIPTION: The Tnl·: I -H)O D ecade Induc
tor is an lI!$scmbly of thrce or fO\lr TY PE 9-10 
Dccnde-lndllclor L"nits in a single metal 
cabi nct. Thc units hfl-,"e no clccl.rical connec
tioll to the panel bill a. scparate ground 
t<'rminal is proyided whi(·h ma.v be (·onnected 
to the '; Iow" terminal of t.he 8mallcst. un it. 

Perccllt incre:'l.>e in 1.0 with frC<IIIClley. 

INDUCTORS 

TYPE 1490 
DECADE 

INDUCTOR 

SPECIFICATIONS 
Frequency Characte ristics : By ""rtic:.! illtcrpol(ltion 
in the ,"cco'''p:Oil.vinl!:. plot lhe j)ercelll'\I.(C i",·rcn . ..o in 
cfT..,cl;,·c :;(!ric~ i"du<.:ta"ce ("I)(}\'<) the !;(,o,nnlric vnlue 
whe" I = 0) "'I\~' 00 obtllin()(1 for :IIIy sell ing of the non_ 
ground inductors. 
Termina ls: Jack-IO) binding posl;s. 
Mounting: T he decades nrC ,,,QU'lled on an aluminum 
p:u,cI in '" "letal cabinet. 
Dimensions: 1-100-,\ 12;!i " iU ;0; 5}<.! inches o,·cr·:III 
height. 14!)().O Lv}<.! .~ 7y' " 5~ inch('s o,·er."l1 height. 
Net Weig ht : T n',: 1·I90-A. 15~ pounds; T n·t: 1·I!)Q·H. 
l!)Y.lI)()llnd~. 

Othcr ~p<'''dfi<:!\tions :lrc identical wilh thOl!C for the 
'l'yPt: fJ.lO Dee"dc· lndUClor Units. 

('/Ide Word Price 

1490-A 1.11 h, total , in steps of 0.001 k . CLUMP $250.00 

335.00 1490-8 .11.11 h, total, in steps of 0 .001 k .... CO .... CH 

~OTE: The Tn't; J.l32 Decade TIcsistor nlld the Tn·t: 219 Decnde Cap:lcitor C:l1\ be found 011 pagClj 40 and 
5(; I"esp~·th·el.\·. 

TYPE 940 DECADE - INDUCTOR UNIT 

US ES: Thc T YPE g.1O Decade-Inductor Units 
'1I"e convcnicnt. elements for U8C in wa\·c filters 
and t.ullcd circuits throughout thc audio and 
10\\· mdio-frcqucncy rangc. As component!) in 
oscillator~. an:tlY1.crs. and simi lar equipment, 
tbey arc c!$jJccially useful during t.he prclimi-

nary design pcriod when the ability to vary 
circuit elcments over relath·ely widc rangcs i!) 
nc(:essftl"y to determine optimllm operating 
\,1I1ues. As moderately precise st.nndards of 
inductnncc they have ya lucs of low-frequency 
stomge rador Q which arc milch largcr than 
can be ohtained with air-cored coils. 

DESCRIPTION: Each unit is an ~\ssembh· of 
four toroids wound on molybdenum-permalloy 
dust. cores. All fOlir coi ls (relat.i\'e \'allics 1, 2, 
2 . 5) :HC connccted in serics, nnd thc ~:;\\· it ch 
8horl-ci r<;uils combinations of the coih; to 
give lhc cleven sw.:ccssi'·e values from 0 to 10. 
T he .';wilch bbdes are beryllium copper with 
palladiunHdloy 8tud contacl,s jo decre:u;e 
boih contact a nd volume resi8i.a.nce. 

FEA TURES: .. H igh val ue8 of storage factor Q 
arc obtaincd in aU models, with maxim um 
va lues a!'m·c 200. 
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INDUCTORS 

+- "'uroidal t ()ll :<\ rud ioIL pmclica lly c l in l i llalc~ 
an,\' external magnl'! it.: ficld , and makes i t 
po,.;",ib!c 10 :-Jt:lck the coils clo:;:cl," wi thout 
erl'or:,> from mUllIal induct:tncc. The toroids 
arc ncarl .... :l,.; latic to cxwrna l magnetic field s. 

~ Ell'dro,.:tatic "hidding: and 1Hl'I,h;tni\'al 1'1'0-
teclion arc fllrn i"\lCd bv Ihe aluminum frame 
:lnd eO\'el'8. • 

~ :\ loi:<lut'c is kcpt rrom the windin6ys by wax 
imprcgna t ion. 

SPECIF I CATIONS 

Aec uT;lcy; 1-:,,(,], I",il j .. "d ju ~te-d ,.Q thaI it~ jud,,<'latlcc 
:It ~('ro frequNH'," :md iuiei,,1 IX"TmClthililY "ill he tho;, 
" .... ,,,i,,,,1 ""lu(' ",thin the :Lr<'ur:,cy IOlern".:c :t'V"''' in 
the foll(1w'''1: (ahle: 
\u,h'C\,,"N pcr " \<'1) I mil 10 ",II 1011 Illh ] h 

,\ ccuracy ±tt'; I :1: 1% I :1:0.5" '0 I ±O.:!.'"/''o 
Frequ e n cy Characterist ics: For nny ~]lcrific op,era ting 
fr<'<jucllt·y. Fil(llrc 2 .sho ... " the IlCreellt;\ lI:e ;ncrc;\!jC in 
e« ...... t; .... , ~cri ... " inthwt,mce (:l I)()"e the l:C<.>tI1etr;.., ",due 
wh"" I ,.. OJ whid. i" NI<'..,IL1ltut<:1 wilh II,e cxtr""lIIe ,;cl
I;"R~ of (':od, of Ihc four 1 )(~"It!c ]ndUClor Uniu wh ... " the 
r h ".,,~i~ i,_ n""ti"I(, , 'crlic,') i'Hcrpoi:.tion lIIay I)() u,;cd fo r 
i1llerlU(:tliale ~(·Iti"i::.~. 

F,<, ulu: I. 1'...,« . ...,,,\ eh""l(e in norm'l l rmd inc,...-,,,,...,ntai 
intiucl'l'We "ith :I-e Ilml bi, • .s el,rrenl. ineremen!'ll curve 

i.s limited to ,UI 'l-C cxcitnliolllc.s$ tl .nn I ,. 

Change in Inductance with C u rren t : Frae tionll l 
d,,,nl(c in ini!i,,1 induclance with :I-e .... ur rcnt for "";lch ~i ze 
of toroid i~ ~ho"'n in the normal cu"'e, Fi!;urc I. in Icrm.s 
of Ihe r",io of th.:- oper,n ini:: curre-nt I. 10 I" the curr('n t 
for 0,25('·; ~h""l(c. For r:lIiOl! 1){'low un il.\·, inducta""" 
('1""'1(" i" dir/·",I,\" prop<Jrti.mal 10 currell t. \'a lll('" Of " 
li~lcd h.,I,),," ,lfe "I)proxi",,,te :In,1 "rc h:l_'SCd 011 the i:trge$t 
ind",:I",r in circuit for c,,,.1o 'Stuin!;. 

H:'I ]:-; I , (III" ) '""':;-;;::C'''''' Switch 1'CltillJ.: !;-iih\ !l1O_B -

I I ;l~! 
t, :1, ,I :?~ 

.:>, u. 7, S. !), 10 17 

12 :l.!) 1.2 
~.7 2.S (J.i~7 

';.5 l.i 0.;'5 

Inc re m e n t a l Ind ucta nce: D-C hi". c'urre,,~ ,~ will re
duce thc inili ,,1 iud" ... " ",cc ,,~ shown in lhe incrc",,:n!:ll 
cUrI'e. Fil(ure I, 
Diss ipation Factor :;O:1'.;, FiRurc:t 
D -C Resista nce: GO o\"n.s/ hcnr.l' for Tn'); !.I·IO-A. 45 

TlIf'" 

940-A 
940-B 
940-C 
940- 0 

0,01 
0 .1 
1 

10 

h 
h 
h 
h 

/ .. d"r/" "cc 

;n 0,001 n s teps . 
;n 0.01 h steps . 
;n 0.1 n steps . 
;n 1 n ste ps . 

Fw\; u~; 2. Pcrccnl i ncre:\~c in l,~ with frC<lu('ue~'. 

ohm< henr.\' for TI·'-.:8 !)I()..H, C. I). 
T em pera ture Coeff ie ien t : .-\JII)ro;tim:otciy -O,OO-!5<;~ 
pcr del(roo (; lX'1 "'('en 1(; ,,,,d :12" C, 
Max imum Vol t a ge : 500 l'ult8 rm~. The ~wilch w;11 
bre"k lhe circui~ at VOO vult" if IU1"lwd r:\I)idly to the "ew 
!!ClIinl(. but \'oh:,J.:c~ ,·,I)(),'c 150 "'''.'' <,:lU.sc d('slructil'c 
IIrdnJ.: if the ~whd, i~,...-" 1)('lwe.;,n dctcnt "O~ili",,~. 
M a~imum C u rre nt: iO li",c~ Ih(' p\.·rtiu('nt I , ""lu(', 
T ermina ls: Suldering hlJ.:S "rc pro"i(\l,(!. Circuit in~u
laI rd from cll:l;;:;!s, 
Mo u n ti ng: Each dcc:ldc is COull/lele with di,,1 I)bte. 
k lLOh, .'lIId mount!"J.: ""r('W$, 
Di mensio ns: (Wid th) 77;; x (height) :JJ.4 x (depth be
him! p:",,'I ) aX( incho.s. o,'cr-"I1, 
Net Wei gh t : 3J4 PQund.s, 

FI(wm: 3. Vllri" tion of di.i.!;; ipst ion (.,clor for tho:- full 
""lue of each i",h,,'\()r D:I~hcd cun'c~ curre.~polLd to u.~(" 

wilh clm",~i$ no:.liul(. 

("""Ie lI"'mi 

11\ 1) \jCTOAXT 

IX I>l) Cl.'OIlO Y 

I:\" 1>1.:(''1'0 (' .... '1' 

IS IU ' /"]'Ol)()(, 

I'ricl) 

$72.00 
70.00 
72.00 
82.00 

Xon:: TYI'~: ,,10 ])c.·,,, lc- H" .~i~ 'l>r l ' "it ,tIl.1 T"" v. 3S0 I) ... ~·: .. lc-("ap,,,.i lor 1"1Iit al'c 1i~I\'.t "II 1':,t;c~·\1 and 5i 
n:.<!,cdivdy. 
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IMPEDANCE·MEASURING INSTRUMENTS 
METHODS 

For the mC:l5':Ul'cmcnt of all types of impcd
tt IWC, 1'(':-; i"I]\'C 01' rC:lctkc, inducti"c 01' eapaei 
th'c, at fl'cqllcnc ic!; welt lip into t he u-h-f band, 
null methods ha\'c pron:d to be t he most 
acceptahle on !-\TOlllHls of both p recis ion :md 
l'oll\'cnicnce. \ [O.'3 t of t he null methods Ilsed 
from d-e to radio frequencies of the oreier of 
100 rncg:\{'.n·lcs arc adaptations of the funda
menta l Wheatstone bl'id,:::;c ci rcuii, although 
other t ypeli of net works which call be adj list cd 
!O gi\'c zero tl'illlsmissiOIl for a particular 
configuration of circuiL clements nrc some
times w:!cd. Other systems, usually resonant. 
/'ircuit s, u::-ing deflection-type instnullClils 
ulso ha\'c ndnultagcs for certai n appl ications. 

.\ t "Ny high freque ncies where irnped:l ll CCs 
('1111 no longer be t reated 1I.g lumped elcmell1$ 
coaxial-line t.echniques olfel' gl'eatel' promis~ 
than bt'id~e dn'll its mucic u p of lum ped ele
mcnts, HlId Ilull methods employi ng thesc 
Lcchniqllcs have been de\'cloped, 

DIRECT-CURRENT BRIDGES 

The ij()-called Wheat stone bridge, Figu re 1, 
has ht'en lI"cd for o,'cr a century for the mens
uremen( of direct-current resi;o;tance and is 
,~til1 con:<idered the fundamenta l circuit for 
\he purpo.gc, It measurcs :I n u nknown rc.~isl.
ance ill terms of clilibrnt.ed s ta ndards of 
rc:>i:;tHncc from the rehnionship 

RA J?\' 
Rn - II;. (I ) 

which i.g lSati.gfied when the ,'oltuge aCl"Q:<:< the 
dctcct.or tcrminals is 7.Ct·o. The u ltima te il(:Cll
me,\' of the mellsurement. is thus determi ned 
h,r the accumcy of the standards. ami is 
not limited by the readah il ity of a defleciill" 
in:>tnuncnt. ., 

The Cellera l Bad io Company mllnuf:lC
tures t lm ,'C doc hridges It:>ing the fundamentaJ 
Wheatst one circuit of Figure I: ( I ) the Tn' !': 
ti.)()-.\. l mpcd:lIlce Bridge, which in('Jude:> a 
I-e resis tance measuri ng circuit wit h a doc 

L"fr, FlGtiflF. I. The 
J,:euerlll Whell ts tone 
bridJ,:e drcui!. ( /light) 
FIGl; If"; :!. Cin'uits for 
cal'''c iWIlcc bridJ,.'eS ill 
which !ike rcaC1.:l.nre~. 
C.,, IIml C'J'. or unlike 
I'(' .. ctllncc~, l.A ;"' ,[ Cp, 

are L'Qmpllred, 

gllh-anomcte!' :lS the detC'dor; (2) the T yPE 
5..j...j-H '\ l egohm BI'idge, d('"i~lwd for the m('as
mement of "cr." high re;.:istances, in which the 
necessary scn.~iti\'ily is obtained by USi ll ).!; ns 
a detector a Y:lcuum-tube voltmeter with 
extrcmely high input rpsi"it!\llcc; anti (3) the 
Tn>!.; 1052-. \ B('si:-;In llee I.imit Bridge. de
sigl1('{l primarily for production tc:<ting. but 
abo capable of labol';nol'\' rc:<ist:lllCC measurc
mcnts O\'cr a widc l'an~e, All three of the,;c 
bridges arc direct rcading in rcsistancc. 

ALTERNATING-CURRENT BRIDGES 

T he ba.sic circuit. of F ip:ul'c 1 is nl.'<o appl ic
:J.blc to :l-e m('11."urements , \\'ith impedallt.(,:> 
sllb.~ ' itutcd for J"('l'i:<lan('e:-;, t\\'O condition,; of 
ba lallce mll1'it he :,;at.i:>lIcd 1'iimuiLa ncoll:,;lv one 
for the l'esi:,;ti\'e component and one fOI'· the 
r~:lf'ti\'e componcnt. The fundamenta.! equa
tlOll>; uf h,ll,uH'c (;!lll be \\'I'il tOil ill eit.her of tlIC 
following forms : 

Ifx + j X,\' = Zlh,'Y/J (2) 

G,v + j/3,v = Y,j Y"Z/J (3) 
Equation (2) is most cOll\'cnienL when it is 

desired to express the unknown in terms of its 
~mpcdallcc components, while ":quation (a) 
IS u."cd when t he unknown is eon:<ideretl in 
term;o; of it ;-; admittance componcnt~, in order 
to ~:tti .. ,Jy th(!.~e equations, OIle of lhc three 
ann1'i .l , P, 0 1' B mu:>t be complex, 

The l'eactnnee Xx Clm be measUl'cd in terms 
of a similar l'e:H.: t[l ll CC in an :1.cijaecnt. arm, or 
t~lC bridgeti de:<tribcd on the following pages, 
'J n'E8 7 16, 7·10, l li l l and (j.)() use this method 
for the mca!S\lrcmellt of (·Hp:lCitHncc. whi le 
TYPE (j67 usc.,; it for the m('a:<\l!"{,IlWllt of ill
duC'tante, In the Tn'E IOOI- B ('ompal'i:<on 
B ridge th is method is :Hiaplt'd 10 the l';\pid 
mea:;Ul'elllcnt of resist or,~, ('apa('i t ol'1'i, or ill
ductol's hy (:ompal'ition with :l :<taJl(i;lni 
I-o::lmplc, The l'('aClllnce of the unknown ('1111 

:11';0 hI' mca~Ul'cd in terlllS of an unlike rC'
:l{'I:lnt't.' in the oppo:<itc ann. Th(' T)"l'~: (j!)() 

nwa;.:\~re.g ,inductance in this m:lTln(,l', using i~ 
capacItor III the oppo::;ite arm as the standard . 
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BRIDGES 

Re s isti ve Balance 
Fow' hM'l(, n1('tll!Id~ a1'(' in common usc. 

Th",,(' :)rC ( I) !'{'."'i"t:IIH'l' in ~('rjc.'$ with the 
"t:tl1/hll'd )"(':\('11\11("(" (2) I'Csi"I:l lltC in parnllcl 
Il'jih 111(' :..:taJl(larc\ !'l'ae\,lllec, (:~) (-api\CitalH:c 
in pamlll'l Il'jllt a rc.~i"ti\·c al'lll :lnd ( I) cflJl:lci-
1:1111'(' ill :;cries with a \"p~j,.;li\'c Hl'm. 

The s('1'ics I'CRistall('(' Ilwlhod (I ) is Il,,('(i in 
the TYPES 7·IO--B, WII-.\. (i(ii-.\, ami li.-)O,.\, 
The paralkl 1'('"i"lall('(, method (2) I:; ""cd for 
":Otn(" of til(> l'ir("lIil,.. in the TYI'~: Ii,->!.)-.\, The 
par:dld {'ap:H'italll'C' method (:i) j,., lI-,:,cd in the 
TYI'I';s 7 Hi-C, [GOI-.\, Ul!i-.\, :\Ilil UW-.\J.. .\s 
Il:-,<,d in the TnE 711i-C the <;11'(:uil i" ('om
mOil!.\' referred to ft!lllw :-;('lH'rin~ hrid~('J with 
the contl'O\,; cnliilra/l'(l il l ('lI1Hl('italH"(, HIHI 
di:-;:sip:llion fador. '1'11(' ('ir('uit II,wd in the ](iOI 
:lnt! Ul(;, although si milar ill ('ollfi.!!:uratioJ1, is 
\11'('(] in :l difl'erenl mal\ll1.'r, wilh Ihc conlrol;; 
I'al ibrakd in I crms of re,..j, .. C alll: l: :l1ld n :al'ta lH.'C', 

Dissi pation Factor and Storage Factor 
,\1\ imporlant ('banH:It'rislic of an indudol' 

or:1 (':II):II'iIOI' is 111(' 1':llio of resi";lant'(, 10 I'C

:1('1:111('(' or of {'OndU('I:lII('(' 10 su,"<'('pl:ll1('C, 
Thi,.; r:llio is tcrm('d dis'''ipalion factor, D, 
and il $ l'cciprol.:al i . .,; .~I()I'n.!!:e f:I('IOI', Q, These 
1':llioll nrc definl'd :1:'; follow,,;: 

(4) 

whet'(' H amI X arc the series rcsistance nnd 
1'1':1('1 :11\('(', and (; :wd U arc I he p:lI':dlcl con
(h1l'1;lIII.:C and ,..u:<{'l'pt:tnec of thl' impCtIa IH'c 
or admittance inn)h'cil, Dissipation £:II;tol' is 
dir('cll," proportional to ,he I'lll'rgy di"."i
]):11 ('( I, :11111 ."'I01':l)!t' f:l('1 or 10 I hi ' ('liNg:> stor(.,<I, 
1){'1' (',YI'k, Thl' ]'t'lalioll of Ihl'''!, fH('IOl's 10 

pli:ls(' :Ingle and In,,,;:,; angk i:'S :'Show ll in Figurc ·L 
I 

f) = () = cot 0 "'" tin 0 (5) 

Power rador is dl'fined as 
p.r. = l'O:< 0 "'" sin 0 (6) 

and difT('rs frolll di""ipalion f:I('lor by less th:m 
II ;. when I h('il' ,':tl\1I'S are 1('",." 1 h:\II 0 , L). 

Dis:;ip:d ioll fnewl' i>i (,()tlltllOlll~' IIsl'd fol' 

of o1>",i1>ing resi~\,,"ce 

1-'10.;1 no; 0\. , 'cclOr di"J.:!"'" >!-Ioo"-;"I: 110(> r~l,uin"$ 
bCI"-I.'('II r"clOTS J) an" (). rind "nd~,.. 8 IInd~. 

('apacitor:o; and, to a les.scr cxtent, for indnl'iol'>i 
h('I'!ll1:-:e it \·aries dircctly with the lo,.;s. ~t()nq!(' 
fat·lol' Q is often used for induelOl':-: h('(':ll1:<c 
it i,..; a IllcaSlll'C of Ihe \'oitnge ,.,11'1 )-IIP in it 

IUIlI'll c in·uit. 
The brid).!:(' conlrol for IiiI' rl'si:-;Ii\'(' b;llnlH"(' 

('an he (':dihmled in dis:;ipalion radOI", or in 
,.Iot'a~( ' 1':11'11)1", rO(' :1 gi\'clI fl'{'qll l'll('Y . The 
TYPES 7-10 :\Ild Ilill ha\"(' dial" t'alihral('d in 
di:-::<ipation f:l(:tor al ijO ('yt'] .':<, lind the Tn'E 
7IG is ciil'C(.:t reading at 100 {,Yl'le:<, 1. 10 ami 
100 kilO\..'wle:'S, The TnE (;,)0 reads c1irl'(',h' 
thc di.~sil):lli()n fa(·lOr of cap:ll'itors :md Ih'e 
slo1':lg:(' £:ll'lor of iuductor,,;, :ll 1000 ('y('lef;, 

OTHER NULL TRANSMISSION NETWORKS 
The Twin-T 

In ntldition to tI\() bridj!(' I·ir('uils dc:,;niiJed 
aho\'(' t here arc a IlUIll bel' of 01 her 111'1 works 
whi(,1t (':Ill he adjusted ID ::;in· 7,('\"1) Iransmi.'<
sioll. One of thc;:e, the T \\'iu-T or l':tl'a l\I'\-'l' 

"u. 
". DETECTOR 

C, , 
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;lIu~t r:tled in Fif,!;lll'e 5, ha" pron'd 10 he of 
~I'('IIL \':duc fo r admiltalwe rne:1 ~1IrC'iHcnl~ at. 
high radio freqllellcies, This circuit is Il~ed in 
the TrPf: 821 for impedance measurements 
from 0,.,) to ·10 mcg:1cydes. 

In Ihis cil'l'llit the conducth'e compon('ut of 
the unknowu is measured in tel'lllS of :L fixed 
l'('si~t:\IH'(, and :l \'ariablc ('apacitrllwe, th1ls 
avoidi ng Ihe errors inhcn:IlL in \'Hl'iable re
sistors aL hi.!.!;h frequencies, 

Th e Admittance Me ter 
Thc lIpper-frcqm'Il('Y limit of ('on\'('nlional 

hrillf,!;c circuits Ilsing luml)('d-p:lnltn('ll'r ett.'
menls is determined by the ma)!,"nillHle of the 
I'rosidllal impedances (see page 68) of I he cle
!nellIs and kads, and, in gcncr:d , I he COlTec
tions for these become IIIlrn:mageable at 
fr«ltlcncies higher than about I ,jO IlIcg:1cyclcs, 
:lIld circuits based on coaxial-line tcchni1llles 
:lre more snti"fnclOl'v. 

The TYI'~; 1602-B U-I-I-F Admittance 
~I('ter, 5hown in Figure G, is :t nllll de\'i('e 
hased on Ihese tcchniqu('s, Through adjust
able loops, it l'a mplcs the ('lIl'1'ents flowing ill 
Ihree conxial lines fed from a common SOUl'te 
at :1 common JUJu-lioll point. The Oll tputs of 
t he loops arc tornhi lH'd, :lnd whell the loops 
are properly orimlM. the comhined out.
put becomes 1.('1'0, ;;0 thai. a lIull hnlalwc is 
pl'Oduced, 

Figl!1'C (j ;;110\\',;; tllC fl !I I('tion:ll arml\~ttllcnt 
of the admillall('c mel(~r with s tandards con
nected, The sta ud:It'd con<itH't:llll'e, G., i;; :l 

T(',-:j:<tor h:1\'lng a v:lll1e equal to the ch:ll':l(,
t('r;,,; tic impedance, 6 0, of the line, and the 
~talldanl l'w:!cept:1Ilce, jIJ., is an tH l j\l~tllhlc 
~Hlb which is set to one·ei~hlh or thnx.'
eighl hs wa ,'clcngt h at tile oper:l t ill.!.!; f rcqucnc,'" 

Since the vollage from I he gcnerntor is 
common to all three lines, the sending-end 

FI,;"H,: U. Sd,ernnlie di<t";r",,, of a(!",iuRlu:e meter 
circuit, wilh M:m(\:,rdli, ge"erator, and null dcteetoc 

oonrul<=ted for ndmittance mensurement.!!, 
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ellrt'('1l1 in ('adl !ine is proportiqllal to the 
;';clltiin.!.!;-end allmitlalH'e, Thi,..; admitl:1 1H'C is 
)' ~ for the line t('nnin:lted in the unknowlL, 

G. = ,~ for the line terminated in the sland-h, 
ard condu ctance, and JB. = -j,~ for the h, 
line terminated in the ei ~hth-\\'a, 'e st ub, 

The induced ,'ullage in {,:tcll loop is propor
t.ional to the mutual indlldanl:e (, II x, .1ft:. or 
M /I), and to the ('\IITcnt in the cOITC'sponding 
linc. Thu", th(' indl\('('(1 \'ohage in the loop 
,1:;s()('ialed \"ith the tlllk nown :tdmitlance is 
proJlortional to lho product, 

,lI ,>:>'x"'" ,1{ xCx + ,i,lt",nx ; (i) 
the indll('cd yo!tag(' in Ihe loop :1~~o('i:lktl 
willi the sta ndanl condu('talH'e is propor
tional to the product, .lhGs; and thc induced 
VOIt:l!!;!' in Ihe loop :t:<"()('ialed \\'ith t!t(, ti t:md
;\1'11 ~Il,,('epl alil'e Ii'! p1'Ollort iona I t () l!te product , 
j,lI /I lk I L follow,..; l!tal these thl'('C induced 
Voll:l.!.!;es add up to zerO when the couplings of 
the t hree loops h:l\'e becn adjusled to have 

thc following relations: Gx = - "II/Ie Gs, and 
, x 

Bx = - ~.!!.IJIS' Gs :1I1d Hs :lI'O con:st:lIIts, so 
.11 x 

the.lfa scale o:\n be calihrated in terms of Gx, 
i 11(' .If IJ s('ale in t('rrn~ of H x, antit he .11 x scale 
in !('nBS of a tnllltip!yin,!.!; fatlor Lo he nppli(,(\ 
to the othcr two sca le rcadings, Sin('e each 
coupling elm he v:lI'icd tlH'oltgh zcro, Ihe two 
b:dalH'e eqllations "how i haL the t ll('OI'('lic:llly 
mt'a"III':lble t':.ln~C's of conduct:ul('(' and s us
ceptan ce e;o.:tend from zcro to infinit.\', 1I 0w
on'l', the pCl'('('ntllge :\CCU1':lC~' of t'C'ading thc 
5('ale;; n:"ur:1Il," t\t'I'n!:lses a!; Ihl' position of 
7.('['0 conpling is appl'o:lched, and tho 0,2 mil
limh o 10 1000 millimho.,> range iti found prac
tit'al for I'ctl(ling and SCI ling, 

The loops as.,>ociall'd Wilh the Hltknown 
adm it t:1I\CC and I he s tandard condud :lI1eO C:1Il 
cach be rotated I hrough nn angle of 00°, but 
the loop associaled with the stand:nd 8USCCp
t:lIlee is :ll't'angcd to bc l'otat:lhlo throug;h ntl 
lingle of 180°. Iltll ,'> :lllo\\'ing the me:1smemenl 
of po,.,; iti\·e :1~ w('11 :lS nogal in: \':liucs of UIl
known susceptance with a s inglc s uticeptallcc 
sl :1 III Ia 1'(1. 

A uniqllc fe:111"'c of the U·II-F Admittance 
1\ I el cr, whi('h d ist in.!.!;ui,.hl's it from hridges :lnd 
01 her null de\'ices, is I hat the sllsceptance 
5('al o.11s "'cll Hi; the conductance scalo, is inde
IwndenL of frequency, This com es nhouL 
bcc:lU>;e thc s tub thal forms the s usceptance 
stancbnl iti nlw:\yti ndjustcd to one-eighth or 
three·eighlh8 \\':\wlcnglhs :I t the opemling 
ft'(!(lllency ami thercfore pt'c:sents the same 
sllscept:.t1cc a t all frequencies . 
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Slotted lin e 
One of the important b:1Sic mCflsllring 

instruments ui'3cd nt ultra-high frequencies is 
the slotted line, \\"hie!! can be used to deter
mine the clwratLcrist ics of :111 unknO\\"1\ imp(.'{I
ancc from the change in the sta nding-waxc 
pattern of the clecll'ie field in the line pro
duced by connecting the unknown to the load 
l'Il(1 of the line. The TnE S7-t-LB Slotted 
Line, a precise, inexpensive instrument, \\'iih 
:In opct'ilLing range of 300 to 5000 megacycles 
is described ill the section on U-H-F Coaxial 
ElemcnLs, page 122 ct seq. 

VACUUM-TUBE BRIDGE 
Using a null tl'nllsmi.-.;"ion circuit, the T YPE 

501 Vacuum-Tube lll'idgc measures three 
fundamental nlCuum-luhc parameters: nmpli
fication betor, lml1sconducl:lllCC, and plate 
rCtiistance. Each of t he three coefficients is 
obtnined in t.enus of the ralio of t.wo 1000-
cycle te~t. voltav;es. A t.hird \·oltage is used in a 
cnpaciUmce babncing circuit. 

RESONANT-CIRCUIT INSTRUMENTS 
R-F Capacitance Meter 

For the IlwnSUI"emen t of capac itnnce at. one 
megacycle t.he THE IGI2 H-F Capacitance 
:\[eter ht\s t.he adnllltav;c>3 of speed and sim
plicity. It is esscntinlly a resonant.-circuit 
ill>3trument, consisting of a onc-meg:H:ycle 
oscillalol·, loosely coupled to :1. measuring cir
cuit. that consists of a cHlibrated cnpac itor, an 
induct.or, a. (;I"ysta l recl ifier and a micro
nmmeter. l\fensllI"ements arc made by a 
subst.itution met.hod in which t.he calibrated 
capacitance is reduced to re-e:;tablish reso
nance after an unknown capacitance is 
connc(:ied . 

ERRORS 
A bridge circuit provides a. compnri:;on of 

two impedances, nil IInkuO\\·n and a. standard. 
It docs not provide an absolute mcasUI"emenL 

The possible enor ill t.he mea>;urellwnt, is 
always greater than the crror in the stancbrd 
itself by thc crrors in the other bridge ilrms 
entering into the comptuison. If, for instance, 
t.he el"t"or in the st.andard and in cach of t.he 
1,\\"0 ratio firms is ±O.l 0/0, there ean t.hen occur 
in thc most un flwomble ca:jC tln error of 
± O.3% in the met1SUrement. Thi s f1CCllraeV 
limitat.ion is common to a ll direct-readill·~ 
bridges in which no re,,;ult is obttlincd from :1 
s ingle ba lance of thc bridge. 

Substitution Method 
The ormrs in threc of the bridge arms can 

be eliminated from the mensurement through 
the use of a substitution method in which the 
unknown impedance is connected in the 
standard a nn. Two rendings of the standard 

Fl"Uln: 7. The substitu
tion method (~hown for 
a l·ilpaciwTlce IlINISUI"e
lIIellt with 11 &he,.in1{ 
hrid1{e) rcduces the 
crror 10 c. .... -ctl(i:llly the 
;Iecuracy wilh whi(·h Ihe 
capacitance ,/':jJ~rrlU:e 
betwccn twO ,ettiTl1{~ of 
the ~tnndard capacitor 

i~ kuown . 

arc refluired, one wilh t he unknown di seon
ned.ed and anot.her with it connecled. Wi th 
un enOl" in the stand;lrd of ±O.I %, l he m:.lxi
mum errOl" of measuremcnt is ±O.20/o. 

Residual Impedances 

The bridgc equations dcrived from Equa
tion (1) presu ppose an accurat.c knowledgc of 
thc bchavior of the impcdtlnCes in cach ann. 
1\0 impednncc clement., ho\\·c\·cr curcfllll\· 
const.nlCted, is cntirely free from residu:~l 
impedances. Besist.ol"s ha\·c series ind\lCtancc 
and shu nt capacitancc. Inductors ha\·c rehl-

Fl<Jlm~; 8. Schematic represcnt:ltion of c'lp'lcilatH"e. induell"'ee. and resist:l1lce sland:lI·d~. showillj!; the most inl1)()rUnt 
re~idu'li impedances. T he ol""ic re~ist,,"~e aud inducl:l1lce of Ihe slacks ;llld lMds of the capacilor (Ir/t) are reprc
~e1\led by ;;eric." rc;<i8latWe Il"d induClance. while the dielectric los;;e.~ arc represented h.v ;1 ~hunt conductance. For an 
inductor (c" uta) , the copper los;ces eou~isli,,!: of both ohmic· resi~ln"ee :l"d eddy curT(!nts, find the distributed calm";
tallce with dielcctric los...-cs nT(! the import:"'t residu;,\s. A resistor (MOM), to :1 first np])roximation. is repre;;ented by 

an inductance ill ~eries. and Il Cllpacitance in shunt. 
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t; ,·cl.,· Inq!(' s('ri('~ n'.~i~larl('(' :)nl1 ."bunt ('apa(';
l:lllCC. 1';n'Jl air ('apal'ilur.", whik more nearly 
prrfcd th:U1 othN imped:uu.:c st:lIIdal'li:-;. h:t\'c 
I'{'siSli\'c and ;nducti\'e rcs idlllli impedances. 
,\11 of the:sc extra impedances mU:; L be in
loluded in the vulues u:-;et l for c:l1eu1:nion in 
order 10 ,woid ('1'1'01'. The over-all rcsidua l . .,; arc 
I!;!'catl.v inrr('lIsed hy the nlriOllS conncetiolls 
fl)l'min).!; tho bridge circuit. 

:cIhlln ~ capaci tan ce aero,;..., tho "al'iOllS arms 
is un importllll t :-;ouJ'('e of {'ITOI' (!\' ( 'II at audio 
frt'fJ.llCncics, When capa('it:ull'c OI.°CIII·S aero...s 
:1 rt'S;sti"e :lnn, it s cflett on the I'e:;i:-;t i,'e com
ponent of balance \',Hies din·(OU.\' tl:-; the mag
III tude of tl\(' ('np:\{'itance and dircetl.\' :lli the 
Ol'rralin).( frcqlH'IIl'Y. ErrOL; 11ri:-;ing from Ihis 
.~(luree :t(TOllnl for Ihe I:nge di tren'IH'e:-; he
twecl l the li .-;t e(\ elTors in dissipatioll faetor 
!!:iwll fol' TYI'~: (j,jO :md TYl'I':~ 7,40 and ](ill 
Bridges. '1'\'1'1-: {j,jO not only opera te;; ;It :l. 

higher fl'eq llrlH'Y hut has 1I1l:t\'oidable :-;\\'ill:h
inv; ca p,tt'italH'es beca ll"e it is designed for 
.>;JI(·1r a gr('at '·'Iriet ." of mC[lSUI'c mentso 

Shunt (':lpa('ilanee nero;;;s :1 rClleli\'e arm is 
:)1,,0 .~('riOll s, In the Tn'I'; 007-,\ In<!w'lall('(l 
Bridge. for ;n.-; tance, the ca p,uoitaul'c aIToss 
the unknown te rminals inC'I'(';lsl':-; tIl(' ('ITOI' in 
the mC;lsur('(1 indUd:uH'e from ± O.2co to 
±O.I% on I ho high('st mult iplier, T ypi<:a\ 
rapacitaru'ps :l1'1·0.->.i lhl' I'X1\XOnrX tenni
nal.~ of CPI)('l'al Badio bridges :ne: 

TYI'E 7IG-C . .... .... ,., 

TYI't-: 710-B .... .. " .. 

TYi'~; O,j(}-:\. .,' ".,.,10 p.p.f 

Tn!:: J()II-A"",,"',. 0 p.p.f 

In I he Tn I': I (i 11-;\ this e:lp:wi I a rl('C is ('!TN:
ti\'ely mad(· zcro, nnd it s dis.~ipnt ion i':H'tor is 
dimin:1ted 1JY ililroducillg He\'()S" lite det{'l·tor 
tf'nnina]'; a \'olt age \\'h().~(' magllit mit, and 
pira,,(' is ('(Ill'll I () I he b r idg(' Illll)alant'e "olt;lge 
(':lu,;ed b.,' this zero c:lp:lcil:1I1re. Thus the 
l)I'i<l).(c is mad e diret"t reading in ea pllcitance 
and dis.-;i patiOlI fa l'tor <\011"11 to zero. 

I n I he T \"1'1'; !) 1 (i-A Had io- F rl'qlH'lwy Bridge 
and tire '[\' 1'1': [HO[-A V-II-F Bl'itigt'. Ihe 
rlj llintil'nl shull t capllcitan(·(· :1\'1'0."--; Ihl' H,'
sisla nce :HIll has been redlH.'cd to Ie&; than 
0.-1 j.lj.If. This rcsidua l ellp:u:it:u1ce does nOL 
iltlect lhe rc"i::;ti\'c b:tl;lllce, :wd alTcets the 
rcact:ulI'e halaul'c only slight ly HI 00 .\Ic; ,L11 
uther sl ray ('aplll'it :lIH'('.'l arc cit hcr inl'orpo
rated inlo t he bridge anllS Or, by means of 
.o;h iclding, placed :Icross til(' gl'nerator 01' de
t('(·tor trnni n:t1" where they I}('('olllr hannlc';S . 

. \1, hig:h I':Idio frequclwic:-; thc limiling rcsid
Ual Imped;UI(,c has bocn fou nd to be the 
residual intiuclUllcC of \"ariable :tit, c:1pllcitorso 
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Tll1I)O;, in the T~'I'l'; f)IG- ,\ H,ulio-Frl'qlH'IH'Y 
Bridge, the rc~i(ltlal ;ndlll't:IIH'P ()r thl' n'~i.~I
a llt'(l bal:lIl('i!l~ (':1 pa('i t or i." I he I i III i till)!: 1':\('\ u\' 
on the IlppN frcqut·n cy nlll~c ()f tire bridge, 
in so far as the bridge clemcnt:'i Ih('lllsch'cs 
!lrc COIH.:('l'tIed, In thc T n'l-: 821 , on the othelo 

hand , the residual indul'lall('(' of t he s U:-;l'ep
lance btllane in).!; (':lP:ll'i1O[' is th e faetor whir'h 
d ete rmin e . .,; the 111>1>1'1' frequenr)' limil at ",hi('11 
aecllnlle meH.~\lrClllents can be madc. 

Hesidua\ :-;('ries indtlcianec in hridge :wms 
is ordinarily ncg; ligible at :Iudio frcqucneics, 
except in me::tSUI'emcn ts of \'ery :<rna ll in
du ctors. The ']'YI'~; GU7-,\. Induct :w ce Bridge 
lise:; '\'\'1'1-; Gli8 Comp!'llsatcd Decade I~ csi'it or:-; 
in order to :woid dlllngl' in residual inlll[('I:III('O 
:l.~ tire resi.~la nl·C is \':)I'ie(1. .\ L 1':llIio frt,
qU('llcics lhe ('Jl'ed of induel;IIH'o is Illuch 
m ore ~r;o\ls, and ,':triable re~i.~tors arc noL 
generally u:;cd "I)O"e a few megacyclcs, 

SHIELDING AND GROUNDING 

Tbl' readings of all)" hridge should be ~en.~i
bly indepcndent of il s SllIToUlH iinJ.!;.-; and I II(' 
posil ion of the operator. To .'<:Hisfy the."c COIl
dil iOI1S, bridge,.; arc complct e ly SIIITOUIIlI('d 
by a grounded "lripld , and care i::; lak('n to USIl 

either grou nd('{i or insulalClI ~lraft s OIL all 
conlrols, It is al::;o common pr:lI'li('c to ground 
the junction of the Ullknol\'ll and :-;l:md:lrd 
nrtns Lo this shield. BesiJ ual caplll'ita llcu."i or 

FIGU llt: fl. !,;howi .. ~ (he ~I(iel<li .. /:: of the unknown arlll in 
the Tn'E OtG-:\ !latl ino Frequency t !rid~e. In thi~ 
llI;l'embly the in nprlltost ~hield loc:.lize,s tll(l "nri,.utc ~tr:l..' 
ellj)~l\'it:Ulec of the rolr of Cpo lind prc\'c,,\~ it frOl(( 
faUi ,,!.: :.no.,~ C'r' where it would CftU,C ;"terlo.·kiu),( of 
the ~e!(; n).(~ of thll twO e:ll': .... ilor~. Thl) wid,llc shiel.! 
thl'o\\'~ the ~\r;l.'· ~':lI"Willln( ' e~ of I,he (\\'0 "aIJl .... itorR 10 
(1,1' ril:l(I -I ",,( <I "o('( ,('r of lhe brid).(c, \\hi1e lite Onlerluo.,1 
~hield [Jl:l (' (!~ th(l (':11',\<,;1,,,,,,1' of the rh:h\-h,,.,,l tOrtt,', 
f1(.('<). •.• the )!e"en<lOr, where it is ", .. ",1('". 

This )out.;! thc c"lJ:ldt,uwc from IItC outcr ~h idd to 
).(round , ... :ro;<.'l the :V :lfII( of the brid,,~, , \(·\U"II)' . tlu! 
l,h)'~ief11 nrrtln).(l'tlI(!\lt of the bridJ.'C i~ ~ut'h tlt"t th is 
eal'a";t:", ... c con~ti" tl e~ the orid).(c :!rl((. witlt out.· :t 
lrinot"cr cf1pf1t·itor ~0t111('<·tt'(l :la<J"" it to ('orrcct' for 

s',If111 "ftri:ltiolt~ he twecn ilt ~!r\!u«:l"ISo 
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the bridge :1t"ms to the shield :Irc plll("C(I across 
the lowo :HffiS thus grOlllldl.·d. Although a 
relatively huge el'ror mar be introduced by 
these capacitances, it call often he eliminated 
by nn initial zero reading or by 1l1l1king the 
]"(>siclual cap:wiblllCC pari of the capacitance 
st andard. A bridge with one unknown term i
n:11 grounded ill this manner will mcnsurc the 
"total impedance" of the unknown, which 
includes:; the impc<i:lIlCC to ground of onc of 
it s terminals. The TYI'}';s 7W, WII , 916, and 
liU7 me of this type, pbcing one terminal of 
the \lnkno\\"n fit ground potenli:ll. If, on the 
olher hand, neither of the unknown terminals 
i:i gl'Oundcd, the bridge will mClIsurc the direct 
impNiancc connected across these terminals, 
provided that.. t he t.crminnl impedances to 
),!;rollnd arc large compll1'cd lo t he bridge arms, 
' l'yl'~:s G,:JO and 7.t0-H Inwc neilher unknown 
ienninal grounded lUld hence measure <ii l'ceL 
impedance. Under CCI'l:lin condilions, how-

FI"IjIl~; 10. lIlustnlli"l: Ihe shieMinl: :lrr.\n~ement. of the 
TYl,t: '](;·C C'allacilalll'e Bridltc. The r:uio arms with 
their ('VI"lIcn<>:ninl: C(IIJIIC ilUr, the di,,~il):\1ion r,.rtor 
l'aluwilOr. II"d Ihe ;"put tran~f{)rlIICr lire "II IUQllnwd 011 
i"~,,IHle-<1 ~uloJ)"nel~ and colt'V1ewl,\' .. hicMl--.j, The ~hicld 
is ""ulll'<,ted to (he jlltwtioll of the rUlio :lrnl~, thereby 
jJlacilllt it ~ caIHH;it:mce to )l:roulld ar,'oss the dctC{;tor 
tcrn,i""ls. 

The ~hi"lol armmd cach trlt,,~fort"cr windi",,: is con· 
nected to tl,c Will,lill)!. elilUin:uin)l: Ihe HlI"m;nlll c(opad
I:mee~. A third shield. between Ihe wimlinlt ~hields . is 
,'onneel<.-.:I to the junction of the ratio l\rm~, T he capaci
Innl'e l)I!tween the th ird ~I,ield "lid the >!(.'<:outlary \\"indin)l: 
~hjel'\ i~ t hus pla{'ccl:u::~ the riltht · h:lI.d ralio :. m l. and 
iu e!Teet "lin bc eliminated in the inililll balr"",e. ;-;jmi
l:orly. the clIllucit:UlCC bctwt~" the prinnlry ~hjeld and 
the i"ter",jndinl! .shield )l:ocs 1'CI'Q:l-S tI,e deteclOr tcrminnhl 
,,,,d d/)(!s not IlITllCt the l>al:tn .. -e. 

:\"0 tnpa{' itances ,Ire 111,,,"c<i atm·. the sla"d:' rd :tnd 
""known MillS other than that of the lead~ and of the 
pn,u:l bindilllt po;;ts. The .. mUIl111110unt plaec<\ lI(:rO!lS the 
~I"ndard eupneitor is taken into ( ... {"(m"l in Ihe calihr:o.
tio". while tha t (Itro:>:! the u"knO\\"ll tcrlHj.",l~ ;,< lc:!.i 

than one n,j.'romi,'mf"rfu\. 

cvcr, l he THE 6·jO elm be ndnptcd for nl(':t i)
uring groll nded impedanccs, and the '['\'J'~: 
161 1 for measuring dircd impcdnnee. '.I.'he 
'['YN: 5-I,I--B ?lIcgohm Bridge can be con
nected cither way lind can, thercforc, measure 
cithcr totHl 01' direct re~istallce. 

Shielded Tran sfo rmer 

The bridge bahlllcc should bl.' imiepelldcnt 
of lhc I:.:ypc of gcncmtor and {[(,Icctor u"ed , 
This cond ilion call hc met hv the u"e of I.) 

shielded lrnn"fonner, such as' t hc T r l'E 578. 
One lmnsfonller winding is connccted be
tween t.WO oppositc conwr:5 of thc bridge, 
neililer of which is grounded, For bridge 
blll:mccs, thc small , cOJI.:;tant, and knowil 
tennin,)! ('apl\("itances of the tr'\Il"formcr arc: 
thcII suh!ititllied for thc 11lrl:,c, variable, and 
unknowll capacil:lTwes of the generalor or 
<1('1 N'1 or. 

GUARD CIRCUIT 
Wit h Ihe addilion of a fifth pointl to 11 COIl

ventioJlal four-arm bridge nelll'ork, it IX'
comes pO$iihle 10 measurc thc dircct imped
ance between two points of :l. thrce-Ierminal 
nCI.\\'ork. Such 11 network is show JI in Figlll"l' 
11 , Il'illt im pcdances bC\'\\"cen the fifth poiut 
Ilnd each of thc four eorncrs of Ihe bridg('. 
I t. C:in be shown th at. the network is ill bahtlH;(' 
if either of the following condilions are mel: 

.1 /I F 
( I ) ~ ~ 

N P II 

A .I" S (2) 7l 
~ ~ 

I' T 
, .. A G"~,,I Circuit for t h~ Ca l,~dl"nc" IJri,l~c," 
j,'Hn (J. E,,~'on. (le"~,,,l f{(U/i~ Hrl~ri",e"I<r. A")(".<t. I!) ,',~. 

FI<1 [JI" ; 11. Cellcrl,l bridge net, work with gu"-rd eir"uil. 
and unknown three terminnl imp,edance. 
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FIGUIH: 12. J.:l~!l\ent:lry ~chelllutie drruil diall:rarn of the Tn"!; 7 \G. 1'4 Guard Circuit "o"",-,cl"d to the Tyl'f: 71f;"C 
Capaci\:l.n~'(l Bridge .~ho\\"i"lI: tIl e uII);"o,,"11 ca]l:lcil:lUce :\m\ il s lenui",,1 i'"ped""ce._. 

Ob\"iOllsh" these condi tions include the 
ordinary ctiuaLion of bnllllleC 01" the four-:u'lll 
Iwhnll'k A-n .v- P. 

Fi!!1l1"1' 12 :;hows th e st;hernatic dingram of 
' J1(' TYI'E ilo-P·l Guard CirCllit . dcsigned 
.~]ll'cifi(·ally for tiS!' with the 7 1G-C Capllei
lHller Bridg:f'. III this cir(;lli!' the guard point 
iii brought 10 ground poteniial , a" is ilw <1('-
11'('101' krminal. Thi.~ pat'l iCIl!;n type of guard 
l' irl'uil hns bl.'(;11 ft·('qm'lll l .... re fe rred to in 
lil('r;itlll"c :\.'$:t \\"agnC'r ( ; l"oul1d. 

Till' \1:; (' of tIL(' Cuard Circuit. permits the 
iU'('lIralr nlt'Hsul'l'lIlcnl of Ihe direct ca paei
la l\('(' :wd di",;jpation factor 1)('1\\'('('11 i,wJ 
lc'rminal." of a lill'CC-I('l'minal n('/,,'ork. Oue 
of the Illmit important npplitaiionlS of ""ll('h :l. 
mCH.'illl'C'lllell l arises in the det e rmination of 
lhe pl'Opl'l'liclS of diekdric m:lteri;lls , A guard 
1'leel)'Olk, 'I'hich forms. \\"iill the t\\"o mea sur-
1Jl~ ('\('ctrodc,;, il. t hl'('C'-tcrmina! systcm, is 
oitcn t'mployed in such determinations t.o 
eliminate eHecL." of \'miable lend parameter,.: 
a.;: tcrnpcl'al..llre or other condition..;: are 
cha ngel\, 

DETECTORS 
To ubta in the ma:.;irnum prec'islOn of 

halancc with ally brid~(' or lIull-habJ\cc 
"in::uit it ii> necessar," to ohlain n \'jrtuHlly 
('Omplel e null hnbnce, \\'it h modern nll; IIUm
tube circllits, ho\\'el'(' r. ,·;ufli ('ienl sen,.;:itil'itl, 
('an he oht:lined \0 ulilize all the PUICllli:;1 
pn'(-i:.:ion of any Hull-halance IH't lI"urk, 

[n some b ridge c ircuil lS the balancc i.:; de-

pcndent upon frequency, and t.hc valuc of the 
unknown impedanc(' Ils11al1y ,'aric:; wilh fre
qucncy, COII,~Cl[t]('lItlr , the presence of har
moni(·,..; in the input to the bridge or lheir 
]l1'Odll('t ion in a non-lineHl' irnped:lt1ce within 
the hridge 11111.1' oh::wurp the fllntialll('lltal 
balance, A null hHiHlu'e ma,' a],;o be ma:; ked 
I)Y the residu:d 110i"'e IC\'d or' the o:;eilbtor and 
il ;nplifier used, For the:;c rea:;OIl:; it, is U:"twll,\' 
tlcil'i,:;ahlc to cmploy a sclecti\'c defec tor, 
LUllCd to th(' freqUl:ncy at which it ii> dc,;il'cd 
to balUtlce I he bridge, 

Audio and Sub-Audia Frequencies 
At. lIudio fl'cquenci('s, the conventional 

detector i,; a 1',(Cllum-tul)!' amplifi cr, \\'here a 
l'iSII:l1 indication of baiallc(' is de:;ircd, as i:; 
ne('e.'$.-,;ary at fr{'qtH'ncil':; \)('Iow abollt 300 
c."('ks. a. recl ifiel'-Iype "olt Ilwter 01' it v:\nllllll

luh(' l'o!tmCI{,1' ca n be substitut cd for the 
head tcicpilOll('s. 

TIll' Tnt: 1231-B Amplifie r and :\ull I)e
t.e('tur h;l':; a ));IIlCI meter \\'hidl ca n he II"'C<! 
a$ a $e1 f- cullt;lilled Ilull indicator, This in
stl'llluent call ,;]:-;0 he made :;elccti\'e hy the 
addition of thl' TnJ·; 1231- 1'2, -P;3, and - 1'5 
Tuncll-eil'Cllit Filters , 

The TYI'~; 12 12-A Cnd .Kull Oele(;tor is 
!;ollw\,'hat.!css sen!;itil'e than lhe 1'n'.I:: 1231-B 
bul COI'(,I'."; a much lI"idl'r freqIH'lw." rang('. 1\ 
I:; u:;ablP lip to,') meg;u:y('\('.'i and has an ap
pro:.;imat('l~' logarithmic !'('SPOll tiP, Both 1Il
sl l'umClll ti hal'e terminals fo r earphone..;, 
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The TYPE 73G-A Wavo Analyzer and the 
'1''' 1'1'; 760-:\ Sound Analyzer, in conjunction 
wil.h 1111 amplifier, arc a lso \'cry satisfuctory 
sciceli\"c bridge detectors. The \\"(t\'C amdyzcr 
i~ particularly useful when ext.rome selectivity 
a t. the higher audio frequencies is required , 
while the SOllnd analyzer !)]"o\"ides good 
sc\cct..ivit.y at low audio frcqllclleics . For 
measmement s ov(;r a wide range of frequen
cies, these instruments Iwvc the advantage of 
being eonlinuously variable in frequency. 

Rad io Freque ncies 

At radio frequencies, any woll-designed 
commercial radio receiver can be IIsed. Ear
phones, ,t \oud.<; pcakcr, or a meter CIIII be used 
:I:; the act.ual balalU:c indicator. Since tuned 
radio-frequency devices arc inhercnlly selec
t i\'c, thc problem of radio-frequcncy har
monies is not signifieanl. The I"c("eivcr should 
preferahly havc an r-f scnsitivity con n o] and 
provision for disconnccting the :i-V-e circuit, 
in ordcr t.o facilitatc thc approach to balance. 

Ultra-High Frequencies 

T he onlina ry communications rccei"er can 
bc adapted for usc at ult.m-high frequencies 
hy using a TYPE SH-''I H. Mixer Rectifier and 
a loca l o.';cillator (such as t he TYPE [208, the 
TnE 1209, 01" the TYPE 1215 Uni t Oscillator) 
to eonvert thc signal to a lo\\"er frequeney 
\\"ithin the mnge of the receiver. 

A better det.ect.or for usc in the system is 
the TYI'~: J2 10-A J-1" Amplifier, which has it 

pass band of onc megacyelc at 30 megacycles. 
T hc \\"ide pass band docs not impose such 
SC,'cre r<'s\rictions on the frequcncy slability 
of the v;encrfl.tor as docs the IO-kc pass band 
of the commu nieations receiver. 

SENSITIVI TY 

The jlrccision to which a bridgc ean be 
balanced depends primarily upon the vollage 
applied to t he bridgc and the sensitivity of 
the detector. It also depends upon the m t io 
of impedances of the t\\"o anns across which 
the gencrator is placed and t.he ratio of the 
impedance of I he detetlor to the bridge 
impc( lance. 

If I he generator is connected :ltl"OSS t\\"o 
simi!:u' bridge arms, Ihc ratio of outpu t vol t
age to inpu t voltage i.') 

(8) 

where IZ,d and IhHI <Ire th e ab~olut e mav;ni
tudes of impedillu:c of the arlll s aero:;.-; whidl 
the generator is connected , and (I is lhe frac
t.ion al precision desired in halan ci ng the 
reacti\'c component., or the minimum v11lue 
of dissipat.ion raelor to be detect.ed. 

If Ihe \wo hridge llrms aero;.;:; wldeh lhe 
gencrator is cOllnected arc not ~t1il.: e, bu t olle 
is re.-; ist.i,·e and one reacti ve, t.he equation 
becomes 

IX'I r /'I~ .d '. (9) 
Bi 

~ 

l +( Z' IY II'. II 

Both cxpl"e.~siolls 11rc dC\'eloped on the 
assumption tha L the irnped:1llce of til() detcctor 
is high compared to thaL of the bridge arms. 
Wben the inpu t impedance of the dctector is 
not high compared to that of the bridge, the 
sensitiv ity can be easilY'detennined by Hppl.r
ing The\'enin 's theorem. 

From Lhe above equa l ions llnd the I.:nowII 
input vollage, the outpuL vol t:lge eOlTcspond
ing to a gi"oll value of d can be c:t1culated. 
The ratio of this voltage to t.he minimullI 
yoltagc \\"hieh willllduate the detect or is the 
nmplifieation required. 

As an example, consider the Tn'.\:: 7J() 
Capacitance Bridge. For equal ratio arms aL 
I kc, abou L 20 voll s call be applied to tlte 
bridge from the u~uailllbonilory audio oscil
btor. T o make a. c:Lpacit:lIlce o:liallce t.o 
± O.l% demands the dct.eclion of 5 Ill\'. To 
make a dissipa.tion fact.or balance to ± O.00005 
requires a sensitivity of 250 }.IV. The fir~t 
voltage is easi ly \rithin the range of earphone:; 
withou t an amplifier, while the second usually 
is llOt. Either the THE 1231-13 Amplificr and 
KIIll Detector (25 }.Ivolts for 10% deflection) 
or t he Tn!:: 12 12-A Lnit l\""ull Detector (200 
}.Ivolts for 10% deflcchon) has more lhan 
lidcqwLtc sensitivity for 1 he dissi pat.ion f:1(:101" 
measUl"cment, without resort, to carphones. 
Kow suppose lhese samc mC:lsllt"emenls 1.0 hc 
made on a 1 ,t<f capacitor for \\"hidl the ratio 
arms must be 1000 to 1. Wi t.h either null de
tector, tlte mctcr ca.nnot balnll(;C for di ssipa
tion factor to th is precision, so that earphones 
must be llscd to obtain the required sensi
tivi ty. Thc Il se of earphones wl){'re precise 
balance is ]"('(jllired has Ihe additional advan
tage of p('nnit t ing :l111";l l discrimina.t ion :\gainst 
background noise, 
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POWER SOURCE 

The ITUlin con;;idemtions in the selection of 
a power source for a-c bridge me:l~urernen ts 
ill"C frequency sl:lbilily, l)Owel· outpm ,\Ild 
harmunic cuntcnt. ' 

The TYl'I';s 7..jO- H and IGII-A nre d c!":! igned 
for UO-c.yele measuremcnt s and operate cli
red I,\" from the a-c I)()I\'(.' J' line, T hc T yl'f: 
li50-.\ ha:s a .self-cuntained 1000-('ycie m icro
!)hO!lC hummel', 01' thc TYI'J:: G50-!' I Amplifier
O';;clll:1tor, rind no exlcnlrll oscillator i.s re
quired unlcss it i8 de.;;ircd to m:lkc me:l.sUI'O
ment s :11, frequencies other than 1000 cyclc;;. 
.\11 the other bridge:; described in Ihis section 
rcl]llirc some type of extcrnnl oscilbtor, 

For sing1c-frcqUt'nc}' measurcments at.. 400 
and 1000 cycles, the Tn'..: 723-C Vaellum
'I'ul)(' Fork Ii) ~ati"factor'y pro\'idcd the pOI"CI' 
requin'ment.s a n' low. 

\\,hen a highly prccise halance is desired, 
morc powcr is reqllired than (;aU he fll1'lli .slwd 
h,l' o!<cillators of the type mentioned lIbo"c. 
For mea slll'emcnts at, 1000 cycles and '100 
eyclelS, the THE 121-1-.\ 1;nit. O:;cillaloJ' is 
recommended. When II continuously yuriable 
frcquency is needcd thc TYPE 1301-A Beat
Fr('quency Oscillator OJ' the TYI'f; 1302-A 
O~{'illalor is rccommendcd, 

For mellSIll 'emen!s at rad io frequencies with 
lhe TYPE 916-A aud 1'ypI': 9W-.\], B adia
Freqllency Uridgc8, or thc TYPE 821 -A Twin-1' 
Impecl:\nce-:'I Ieasliring Circuit, the TY!' E 

1330-...\ Bridge Oscillator or the TYI'~: 1211-A 
I.,;nit Oscillator should be used, For dril"incr 
thc THE I(jOI-A V- II - l" B ridge und the TYI'~ 
IG02 L-II- P' Admittancc .\ Ietcr, tbe T YI'I::S 
1208-..\ , 1209-A, and 121,:)-.\ GuilOscillators 
are cOIl "cnicnt power sources. 

Modulation 

For radio-frcquency mensu remcnts, it is 
preferablc that thc ))O\I'el· SOurce be unmodu
lated, Dis tortion in the modulating s .... i" tem, 
frellll(,W·Y m()(!II!at.ion, and assYlllctl'ital side
band ('lilti ng in tile rec<,i'·cr ('an p roducc 
J. pp~'~ciable enol'S in the hahuwe point. In 
Ild(iluon, rna:-.:imllill sensil i\'ily is ohlilincd 
willI an ulllllodulnied signal ~lIld nn oscillatillg 
detector. 

CONNECTIONS 

To achic\'c maximum freedom from electro
.:i laLic pickUp, it is desirahle to lI",e shielded 
leal!!; bet wccn generator and bridgc amI be
twccn hrid~e and detector, At l.1udio ilnd low 
radio freq(lcm·ies thc !"Cactanee of the leads 
and tl'l'millah; is unimporlant, llnd c\('("\,ro
stalic .shielding is all that i.s ne(;c,';,,:lI'Y to pre-

BRIDGES 

~'ent the introduction of exlmlleous \·oltaJ!;es 
mto the detcctor or the unknown impedam·c. 
At frequcncies abo\'e a fell" Il1cj!:ley('k.", the 
reat'tan cc of the inten'OIUlC(,ting lends abo 
becomes a polential soun·c of error. Thi.s is 
illustl'llt.ed by the block diawnm of Figurc II. 
, T he small sories induI'l:lIwe in the ~l'OlInd 

Side of the p;<'uel1l1or I'ahl{' ii) dCi'ignated as 
/ .. (;, similar iudlldance.s in the I'c(;ci\'e r c(lblc 
and tho common ground lcad as /'11 and /'1/. 
The \"o1t~lge drop in / 'G p,·odutes a flo\\' of 
current around the loop con!<istin;,!; of til(' 
cable sheath, the ground lead, 1. 11 , Hnd ihc 
ground (·01 pileit ~lIll'C of the o!<l·illat 01'. :Similarly, 
1;\ll"I'enl, flows in the right-Imnd loop t.hat. in
duell'S / '11. 

The ,·oltagc applied to thc rccoi,·or h:1s, 
th~rcfo re, 1\\"0 (;omponents, one f,·om the 
bridge, the other from the dl'Op acl'O.ss 1./1. 
When 1\ null point.. is I'c:lchcd , therefore, , h(' 
hridge is O\lt of hal:lIH'e h\" an amount 11('1'(',,

i':lry to call1'('1 t Ill' elr('t,t.~ of t IH! ext \·:lIleuliS 
\'oltagl' from 1.. 11 , 111:11 is, to make the \'cetol' 
sum of thc IJrid,!!:c outpu t ,'ullagc and the 
e:-.:tmneous \'oltagc cqual to zcro, 

The el'l'Or in meaSlIl'clllt'nl caused bl' thi s 
series inducl:uwe is one of the mosi Serious 
encountered in null mC;l f' Ul'emcnt s 11 1. radio 
frequencics, but it tllll hc Il\'oidcd if coaxial 
tcrmin:ds are u~ed on both generator und 
rC('Cl\'CI'. 

The TYrES 016-.\,821-, \ , 9W-.\L, IGOI-.\ , 
and lG02-.\ al'e cquippcd lI'ith T nE 871 Co
lI~ial 'rcl'lnill:~ Is, lInd C():L .'" ial le:lds 1l rc IS U pplicd 
\\'it h these IIls'rumcnts to pili" into thc 
o.scillator and detector. 0 

CLASSIFICATION 

T~le table 011 the next t\\'o pagl'.s hricn.v sum
marizes the operlLting I·,lnges, a('('\II'1I(·,I", ami 
other p('rtinen' daw rcgarding the hl'ill,,('s 
li:;ted ill thi,.; section. lO,·om thi .s tahle the m~.s t. 
suitable insnumcllt for nil,\' gi\'cn meaSIII1'
Illcn~ ('all b(' (ktermin{'d al :l glalll'I', \\'hile 
d~t'-\lled sp('("ifi,'ations 1'01' e:lclt bridge ~ll'C 
gll·cn on the following pages, 

F' '' ' ' Jn: \:1, "ho\\'j lll: ho \\' scric.< imhwt:lnt'() ill (hc I:cncr
"lo r "nd ,tcte.·tor 1(,1\(1~ ( 'iln t'"U"C efror" i n 1lI('Il,'UN" "Cl1 t 

III radio rre' IU('llt"i~"'I . 

lWI: 80~ -_. 
~- -, ~" ~~ 

Ir;l!~ -- cl,'!l ~M ~~-

• ~ c, .. 
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BRIDGES AND OTHER IMPEDANCE - MEASU R ING INSTRUMENTS 

TIIIH; .\",,"'~ 

lr>5~-A Ile.";~!"""(!- I ,ill,il Hri,be 

M ·I. II ~ 1 (:~"1,,,, IId,h:<: 

, -/H-B ('''I"""il,,,,,·C Te.~\ Brid~c 

!UII-A C"I>"" il:" ,,'c T e:<t Jlri.h.:c 

c..:;o..A Im]ledance Hridltc 

7 w-e CUP"c1l""t;C Ilri{it.:c· 

U""/le of 
.If .... Krtr' ~ .I/ ,.",,"Nmr,<l . lu .. rac/I 

DIRECT _ CURRENT BRIDGES 

II 'wl.I I I.IIl!! O.5% l\~ li"' i tbri(h:e 

HI\() 1.111,\1[\1 0.2':'% 1Iy lIull ",cthod 

It 0. \ 10 I.\KKJ,I)JHJ:'II\! ±;I% "I' to l(}()ll ill!! 

±4% up 10 \ij(I.O(lO)'H! 

60 . CYClE B RID GES 

J/ NMllrr",",,/ 
FU 'l,,..tI"lI 

de 
de 

de 
do 

C ':;,..pftol11r.I,..f ± I'/<. GO" 
/) UIO:;O% ± IJ,% orrl111 'i(:,.L", E;Oc 

C UloI I JMKt"f ::i:1% 60c 
J) 0 to 100% :1::2% GO c 

AUOIO _ FREQUEN C Y BRIOGES 

1/ 0.00111 to I :'> II! " 

(' IV\) "'" W I "I . ... -"0 v' lU" ,...,"" , "'. 

e I{)OWLf to 1000",,( :i:O.::!% of full $(""lc 11.1. 10. IttO 

C 0.1 ,.."r to \ fMlO ""f :1::0.2% 0.1. I. III. I 

RI'",,,rb. 

\-:(1""11,,. \1.0(:(1.11 'L~ prndunion
tc._t or I"horatory hri ,!":e . 

F(,,' lllcaMII'C"'C"\~ 011 hi !:!.
,-r,lued rc.~i~lOrs. i" .,,,IM;n,, '"C

",bu,ncc of !Illl.chiuc,;. "1l1,liaue(l.1.. 
clIbl0l< 1.ud \'olmllc r(!,<i~l ;,· it.,·. CIC. 

" I c,,~ure~ unl-(roumlll<1 ,·;ol,,,,·il()r~. 

For prQdUt·tion tC~1 ;111-( . \\"ill 
n'c".~\l "C pol:i'·'?()<1 el()<·tn)lyt i.· 
~"p"dlOri:l of the t.l"lJoO lI~col in 
el()<'lronic tirnl;t~. 

For tCl>tillK i"~ul;uo,.,.. hu·hin~. 

""I",dtor!!.. ""hie><. ct.·. Mca.'llrCII 
Krotm<lcd ""paciw,.,.. t;niqllc 
COIll]JC""Uli"K circuit o::l;",i""les 
termi" ,,1 ''''I",,,it,,,,,"c. ".crmilliul( 
tnCI\~lIrCl"cllts <Iown to ~cro 
"UI)l ... it:\lH;C. 

Con.v1etcl)· "clf"·OIl11.il'C<:i. 
Kcner,,1 ]>url'o:;e. hohoml01")' "'It I 
]lrodw·tioll hridj(c. 

D 0.00002 to 0.56 :1::2% 0. 1. I. 10, 100 k" FOf':: flpn,·itflllcc St:.,,(!:.Nliutioll, 
prC<'i~iOIl nlCI.suremCllli!. tlicLce
lric "'cu~uremenu. CIIIl ,,1.<0 
mcMul"c 1111"II:c inductor;, ",,,I 
h illh re~i~lil"tC." 
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BRIDGES 

TYPE 1652-A RESISTANCE LIMIT BRIDGE 

USES: The Be~ist an('c Limi t Bridge is in! ended 
prirnnril? for the production tc~ting of resis
lars. Jt can he used La indi cnlc on n, meter the 
percentage dC\'iation from nil internal stnnd· 
ard, to mal('h pairs of resistors, and to com
]):11'0 resistors to a standard >'nmplc. It is also 
:~ precision Whcal Monc bridge for general 
rc,.;istancc mCUSUl'cmcnl. b~' the null method. 

For manu faeturcrs and lIile!';; of resistors, 
this hridge otTcl's an nccuratc and rapid means 
of scparat in,!!; resistor . ..; in to tok-ranee c\as:;ifita
Lions, and for selecting resistors to dose 
tolcr:IlH'CS. The manufacturer of clc('lronic 
equipment. eall usc it. to advantage in mat,ch
ing pairs of resistors for operation in balanced 
circuits. lts accunlCY is adequ:lt.e for all but 
the most. exacting requirements in the labo
mtory, and its ability to menSllt'e rcsistors as 
It\t'ge as one mcgohm without. t.he incom'cni
ence of adding booster hat.teries makes it 
milch morc cOlH-enicnt. t han t.he ordinary 
decade bridge. 

The bridge can uJ~o be Iltlapied for lise as 
I he control uni t in aulorllatic sorting or in
specting. A relay, ill conjunct.ion with external 
:unplificat.iolls, can be suhswtu tcd for the 
indicating meler, to ac tuate various types of 
rojecl ioll mechanisrus. I3y adjustment. of the 
SOIkiitiviL,Y of the rclay, end point s CAn he 
C~lablishcd to delerminc t.olcmncc~ of ±:l%, 
± 10% , and ± 2QfIo. 

DESCRIPTION: T he TYPE 1652-..\ Hcsistancc 
Limit Bridge uses the cOIl\'cntional equal-ann 
Wheats tone bridge circuit. The bridge is 
supplied from ~L consl:1nt-\'oltage d-c source, 
and it.s indicat.ing meter is calibratcd in per
centage diITerence bet.ween t.he unknown and 
the sl:1ndard oyer a range of ± 20% . 

A huilt-in standard consisti ng of seven 
TYPE 510 Decade Besislors is adjustable frolll 
one ohm t.o 1, 111 , 111 ohms in O. I-ohm steps. 

:'Ieilsw·cments arc made sim ply hy setting 
t.he standard 10 the nominal \'nlue of t.he 
resil:)tor under test and reading t.he percentage 
difl'el'ence on t.he meter. This test proecdllt'e 
(',In he greatl.v f,tCilitat.cd by the lIl:;e of a test 
fi'\\ me int.o which t he resistors can be plugged , 
and which can he operated in conjmwt ion with 
a swit.ch that, shorts Lho meter cin;uit prior t.o 
rcmo\'ing t he resistor from the jig. Pallel 
terminals for such a. swi tch arc pro\'ided. 

For t.he match ing of resistors, t.he resistor 
t.o he matehed is connei'ted t.o lerrninals pro
vided and t.he internal ;,;landard is set to zero. 

lJ:;cd as a. conventional Whe'l.t..stonc bridge, 
the (:ircuit. is balanced by adjust.ing; t.he inler
nal s tandard to equality ",i(,h the unknown 
l'c:>i:;tor, ll:;ing the calibrated metel' as a null 
indicator. 

FEATURES: ~ Kapid :md :\('ellrat(~ for limit 
te,;l,;. 
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~ l':x lrcmc I'l im pliciiy 
meier colored gold for 
for IOYo limit". 

of opera ti on. 
.j% limit,; ami 

Lar~e 
tl iker 

~ Equally u:;eful for genc r:ti rc:;i:;lance meas
urement.. 

~ CO\'o rs a wide rcsilSt allt:o range - O ti C ohm 
to one megohm. 

BRIDGES 

~ No batteries required. Opcrates from [[5-
volt or 2:30-\'01l, GO-cycle line. 
~ Hugged conslnwlioll alld enclosed in wcldexl 
aluminum cabi net. 
~ Accu racy - call measurc resi:;tors to all 
accuracy of ± O.2070. 
~ [ndicaLing meter can not be damaged by 
\lnbal ance of bridge. 

SPECIFICATIONS 

Resistance Range: As a limit bridgc. I ohm to \.111.111 
ohms, with intern,,1 standard: for null me:l,",urClllcnt, 
I ohm to 1.111.1 1l oh",~ with intcrnal ~t;lnd:m:l : l ohlll 
to:! 111<:):;011111$ with <: ~lern"l :;t:",d"rd. 

limit Range: :'.t etcr rC:ld~ from -20"~ to +~!O%, with 
the ~tand"rd HT .\J A tolerance r"ngM of ±S'lo and 
±IOC'~ ci(:tIriy indicated by gold ;lnd sil ver coloring, 
rcspllllti'·cl.,· . 
Accuracy: As a limit br idge. ± 0.5% Of heLtllr: for 
"'''I<:hillJ::. ± 0.2(.70 ; for lIull mea;;urelllcIlt, with intcr""l 
. \,,, ,d,,rd. ±O.:!f/·~ "ho\"c 10 ohm,; "nd ±OAf'(, hetw""" 
I ohm and 10 oh",~: wit.h an e~tern"l ~1"ndard . froUl 
1 ohm 10 2 m,,~ol"n~ ±(O.Zc'o + :lc~ur""y of ,;\"nd"rd). 
Voltage Applied to Unknown: T he yohal:e nlTO"'! the 
unkllowll re~blor is cX"etly OUll volt when the meter 

indieatiQn ;-1 ~ero. As the Ineter indication "aries froUl 
-200/0 to +~ the ,·oll.~ge acro$S thc unknown will 
V:SQ' frOln O.s') "oIL to 1. 10 ,·ol1s. 

Power Supply: l05 to 125 vol t;; or 210 to 250 volts, 60 
eydc~. The power ;1I1l(lt is aplltoxirnatcly :.10 "'att$. 
Accessories Supplied: t\ line conllC(.'\.or oord nnd spare 
[lI:;(ls . 

Vacuum Tu bes: One Tn'" 6X4 ,lIId two THf: GSU7-
GT Y·s. AI! ,Lr<~ sUl'lllied wi th the in.,tr lUncllt. 

Mounting: Thc bridJ::c i::l ~ulJplicd for ei ther rclay ra"k 
Or <.:"I>i"et ",\",.,t~ng:. (;ahi,leL has bl,t<)k wrinkle fini .• h. 
Dim ensions: O""r-:lII . (width) 19 indIes lI: (height) 
SY.i' inche~" (dep th) LU' ~ i"ehc. ... 
Net Weight: :!~ \)')IIl1ds. 

Code lhml 

1652-AM 
1652- AR 1 

Resistan ce Limit Bridge (Cabinet MOdel ) " ' 1 
Resistance Limit Bridge (Relay Rack Mode l) 

BUXOM 
BA!)G~; 

$425.00 
425.00 

A WheatOilone bridge for tho megoh m mnge, capable of measu rements from O.l 
megohm to 1,000,000 mego[lIns, is described Oil page 7S. 
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BRIDGES 

TYPE 544-8 MEGOHM BRIDGE 

USES: The megohm bridge i~ \'cry m'C'ful for 
mC:1 811!'ing a1\ type.>; of l'C>ii>ilal\("(:.'i in the 
megohm ntllgC!'i. These w,;c;; im:llllic nut. only 
the 1'f':-;i:-;l:i llec of c:lI'Iridgc-t,"Pc rc.-;i.'Slol'::i, but 
illso tho in:-;ui;llion :'csi"laucc of electricn! 
machinery 811(';11 :L :-> gen('nllOrl<, motol'S, nnd 
transformer»; of plt'etrical equipment slIch as 
rhco;;t:lb; :md how.;(·hold applial1(.:esj of single 
condIlC\Ol'iol, c:thh .. ", and cap:I(';lol':); of sum
cicntl.\· IOllg >ipetions of high-\"oltagl' ('ables; 
of P:11}Ct' eapaciIOI·,';:: :\nd of ."lahli of insulat ing 
m;llcriais. ' "olurnc resj";li\'i!.\' alld its change 
with \cmp{'!':tllll"(' nnd humidit,\" can he de
termined. (;IL:ll'd eonncc'\ il)l):< arc !ll'O\"idt.'t! for 
the mca"m'clllC'1l1 of tlm.'C-t('rminal rc:<i,;lO\"i:; 
s tich :1:0; multi-wire ctthles, three-terminal 
cHpaci tors, netwQI'k:<, :tnd gmtrded specimens 
of insulating mat erials, 

'fhi:o; bridge has heen widely used for meas
uring the dieled ric absorption enects in the 
in,;ulation of ek-elrical machinery, tm n:,
forlllers, and c:lblc.~, Chmgi ng-currenl. cun'es 
C:1 11 be easily obtained 0"01' Lime internlls 
from one sccond to many hOllrs , 

DESCRIPTION: Thl' TnE ,:;-1-'-13 "'\fcgohm 
Bridge is:l cOinhinalinli of WIl(':th:.tone bridge 
llnd \":lcm ll11-lu!l(' " "lll1wll'l". 

The !witi),!:(' i.'I ('Ollll}l):<l'ti of 111(' fOil I' al'lll:<. 
A, H,:Y, I >, :1"; ,.:.hm\'J1 for th(' O I'EH.\TE pn
si tioll in till' diaj.::ram at the houom of tllC' 
next pagl', with III(' power :lpplicd a('I'0"":' t Il(' 
:\1"111 .<:, . 1 :lnd fl, and the v*'llllm-Itll)(' \'011-
motor connecled at'I'(I.~":' Ihe t'(lJlj\ L~:tI(' pair,,;, 
A-.\' and If-I), For chel.:kinv; titt' v;ah'anomcler 
zel'O, the t II be i:-; j,..ola tcd from t h(' hridge 
"01t:lgC as :olhowlI in thl' C II ECK po,.;ition, 
with lhe hi),{h ['P,.:.il<tOl'S, ,\' ;lInl I' , l'onnCl'tcd 
to tho grid e.'Ql('ll.,' :11'l in t hI' 0 I' I,; I L\ T E po~i
lion. The l'Jl'('('ts of :tlly ,·ollage,.;, altcl"!111tin)!: 
or Ilir('{'t , in tlt(, IlllknlJlI'll rCl<i :.tl)r, I), ami of 
nn." grid ('lOT('nl of Ihe tubo will not appear in 
tlte hridge hal:l lwc heca\l l'le tIH'.Y :n'(' 1J:d:1l1(,C'd 
out in Iho zet·o lHljll.~tll1('nt. Thpl"e il'l :111<0 a 
CII.\H(;l·: POl<ilion, in whi<"i, lhe unknown 
rcsistor, P, i~ plated ,\("'OS,-; the arm, 8. T his 
is \'nhwhle in IIwasLtrin)( the rc:<il'lLuH'(' of 
In I'go c:1p:wil ors Iweallsc filiI ,'oil age 1:0; a ppl il'd 
directly 10 Ihe capaeitor which ('an 11J('1l 
charge at a maximum rate. The z('ro of the 
gah'allomel('r can also he {'h('('k('(i at ~1I1~' 
lime wilhom heing ,fl.lreeted hy the rc:>idllal 
charg(, in the capa('itOl'. 

FEATURES: +- The dir('d tIIe:l:;urement. of re
si:<laIH:(,l'l up to 1,000,000 megohm,.. is made 
po:;:<ihle hy I he 111<0 of a ,'acuulll-lIlbo de
teet or, which llh:olorbs Il negligihle amount. of 
power. 

+- COLlst ~ILlt f ['act ion:ll a<:cmlley, rcga I'd less of 
l'lcttin),{, i.-; ohtained by IIl<i ng a I'csil'llanCI' 
sl'ale that is appl'o,'I;im:llcly IO;:;:lrithmic OWl" 
onl! (]('('adc, Thc' ell'ecli\'c scale Ipnglll for the 
rangc' from 100,000 ohm . ., to IO.oon megohm,; 
is :J,i inches. 

f:i\"l,<'"",li.' "i"'"il il i:.a::!"("" vf Ih.., "" .. )(,,1,111 hrioa::c. 
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+- The I'oltagc appl ied 10 the unknown I'csisL

allc(' j", held ~1pproximaLel ,I' con"tnnL I'c g;<.II'U

les,~ of the ntiue of Lhe unknown rc:;islance. 
Thi.~ condi t ion is neCC;;::la ry to mea::lure ill ::lula
tion rc:;i,j[ ;1l1 ce properly. 
+- \"ohagc ::lU\ bilir.Htion is used in the a-c 
pOIH'r .~uppl .... to prel'ent ;;u rge::l in charging 
CllI'H'1I1 wheH the lcakagf' re",i;;tance uf capac
itur", i", llH':t:.;ttr('(1. 

SPEC I FICAT I ONS 

Range: U.l ",~g()h,,\ 10) 1,lJ(M),(HI(J ,,, .. g(,h,,,~. covcred hy 
~ dial and a ;;-]lo.,il;o" "miliplicr "wilrh. A re.,i ~\""rc of 
1.\)(}I),lJ()U ",egoh,,, .• can be di~tin)(ui~he<l f,'o'" i1llil1il.". 
Accuracy: ± :j( o 0" the 0,1. 1. "lid 10 ,nulti]Jlier~; 

± l' ( oil the 100 a"d 1000 I"uh i plicr~ . Al.xwe 1(J.liOO 
("' !!"I,,,,~, Ihe :1l"cura~.'· i~ <'_,';<:1<1 ;,,11.' lh"t witl l whi"h the 

«'a le 0" I lle :l11·:<.,;O II.\I S dial call Ix. "(,,,d , 
Termina ls: ,I II high-voltage terminals a re ;Il,'u!ated a~ 
.' IJrotCCli')1l W Ihe opl'r:ot<)r. ,\ '''''X;''''H'' of I:! "'" ca ll 00 
dr""" Oil ~hor t drClIit, 

Power Supply: Two \.v]!e~ of j)owel' "" I'ph are a""i l"hle : 
11) "" ,,-c Iwit deli"eri!!g d-r te.,t \'uh :OJ{e-s of ,"iOO "olts 
""I 100 \'oh~ to ,10" hridj('" ""tI (~ ) " haneo'," 1'0W"" ~UI>' 
ul)' of 00 " (JI\~, T he :t_,. UII;\ OI""",,le., f,'"", a IUJ- I" 125-
\"olt (or 21().. to 2:3(}..".,1\ ). ·10- ID G(J-t".'·dc lillo;" T ho;, I)a lle,·.'· 
1.0\\ (' 1' " \11)1,1.' eOl l.,i .'I" of 2 ~'o. G J)'T {"ell.. ,uod :j Hl\l·!le.s~ 
:\0. ,;:lOS ,i,"i-vult halle,·ie .•. Thi~ '''I'plie,< '15 ,,()IL~ for the 
lUhe allude a nti !JU \'olH for Ihe \e~\ voltaj.(e. 
Power Input: 1j0 "-,,lis OIl 115 ,·ulb. GO c.,-cle~: ,,-hh 
halter,\' .-"uppl.". "I'J ,,. o ~ i' tl "'e c",'rc·"t ""quire'''ellh "re 
I;() "", for el\hode I,,·,,\ .. ,,~ ami i ,a ,,,a fo,. ",><xl,,_ 
Externill Bridge Volt<lge: Tcrm i ll"l~ :ore pro\'ided ~o 
d'H the hridJl:C "()II"l':e c:'" be ob\;linl'<J froll ' an e~\ernal 
<O\lr~Q if de.';red . l,.;p to 500 vohs ~an 1:>e "pplied. 
Vacuum Tubes: \\' ith haltpr.,' PO,," (>f ~np l)ly. A lDi}-G I' 
<lNN·t or tuhe i .• n.'cd : til<' .;~K)-\'"h power "uppb 1L .,e~ :\ 
1;1,/-(; dct~elor." (;X.j-G rl·clilic·,.." .)U-'-(; rectifier. and. 

TIIJl" 

BRIDGES 

Thc ~lt:UOII~1 8 di:ll of "1' \ ,'f: 5-'4-13 .\Ic).(oill" Drill...;c, 
The ~calc i; "Pl,,·oxi"l.~t()l.,' IOJl:arithll';c m 'cr Ihe ,n"il\ 

dccadc from 1 10 10, 

in thc volt:,ge reg ula tofs. a IjJ5-U. :t 6KIj,G. " ,1'-\ 1 lbll :t .• t 
Tuhe. :",d \ wo Tyl" : 2LA<': _9 19 neon l"lllp.~ . ,\11 ( llhe.~ "re 
,upplil'{l. 
Accessories S u pplied: \\' ith a-c power ~11j)p l.". to .~e\"C"

foot line-<)u 'llleCIOl' cord ,!I,d ~p:'rc fu"c~, tc,," prohe 
mounted il\ cover t",d ~I>are l1<)on I>all:.,,\ tul'\('. Baue.-ic" 
afC ~ lIPI)licd wilh the h:Htely-ol)erate{\ II\()(kl. 
Mounting: Shielded oak cabillct with co,'cr. 
D imensions: Cab;" ct wilh co\'er do.,ed. ("'irlth ) st1:;: 
(length) 2:!Y:! x (hci~ht) S i"rhe~. O\·!'I·-al l. 
Net Weight: Wi th hatter,\" )l l}\\"er ~l1ppl.\". ~Ol<! poulld~; 
\\"ith :1-<) po\\"cr "" ppb' . :!(;3 ~ pou"ds: T,.,.f: 5 11 -1'1 0. I 'IM 
pound.~ : T n'l( ,"i-I·I-P:,. III ~ lj{)ul\d~. 

C()(/r lI'(},.(/ I'ri, " 

544·BA Megohm Bridge, with A-C Power 
Supply , .\GIH:E $340.00 

544-BB Megohm Bridge, Battery Operated 
(Ind, Batteries ). .\I.uu~· 250.00 

544-P3 A-C Power Supply Unit On ly . .\ G il E 1·;.\I' .\C K 130_00 
S44·PlO Battery Power Supply Unit Only . .\ J.OOF,\ l' ,\CK 40.00 

TYPE 18ti2-_\ \legohmmetcr) a direct-reading instrument operati ng on t he ohmmclct' 
principle is du,,;cribcd on page 1813, 

The~e dia\.'rnms show the bridge eonneetions for t he three PO,.ilions of lhe CIU:C J: -OT't: I1 ,\1'''-CHAIU»: switdl. 
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BRIDGES 

TYPE 1611-A CAPACITANCE TEST BRIDGE 

USES: The TYI'E Hi II-A Capacil:lJlCe Test 
Bridge i.;; dc:-;igncd for GO-cycle capncitflllcC 
and di ~"ipation facLor measu rcmentfo; over 
very wide ranges. 1L is suitable for laboratory 
or fo; hop test ing of :'\11 kinds of papel' and mica 
capaeilors, as well as polnrizcd clcelrolytic 
Ca pa{;i lOI'S. It al so meets the requirement s of 
the electric power indu.-<try for shop testing 
of insu];ltors, partit·tdarl,v for mCi l:-<\lrcmcnt. of 
Jj""ipatioll rador of hu!:>hings, insublOrs, the 
insulal ion of trnll.o:;formcl's, 1'01 :\t ing ma('hin
cry a nd (;:lblc8. H can be used in :-<1I1:h meas
urements c\'cn where there arc adjaecnt bus 
polcnti:l is of sc\'cra l t housand volls. 

For the wire :lIld cahle miuwf:\cLUI'CI'. th is 
bridge ofl'cr.; a eonn:nient.. and mpid meallt! 
for local in).!; hrcak~ in cable, and fo r lahor
atory and production tests of Ji::;::; ipation 
f~lcto l' and capaci(.~l1lce on all kinds of ca hl e. 

The comm unications inJu::;tl'Y will find it 
useful not only for routine eapacitance a nd 
dissipation faetor tests on componen t.. ca pac
itors bu t also for checking capacitance to 
ground of tmllsfonner windings, shields, and 
ci rcuit elements. 

DESCRIPTION: The circujt m;od is the scries
resistanoo capacit.ance b ridge. One rat 10 arm 
i's con ti nuously v:lriable and calibrated t o 

read directly in capacit:lnce. The other mtio 
ann I.,) variahle in dcc:lCle step::; and sen·cs as 
a mul tiplier for the direcl-ro:lding din !. The 
vari ahle resistor!; in series with the st:lI1danl 
capaeitors are calibrated directly in dissipa
tion fac lor. 

P ro\·ision is made for convcniently apply ing 
nil exlernnl d-c polarizi ng voliage to thc 
capacitor under te::;t. 

A visual null indi cator is used, consisti ng 
of a tu ned ampli fier and an cl(~(·tron-ray Lube. 
The circuit is so dC:-ii).!;IlCd that maximum 
sen . ..;iti\'iLy is ohtlin('d at balance. with rc
duccd scn.-;iti\·ity ofT b:lbnce. Thi.oj :lrr:lngc
mcn t great I .... facilitates t he detcnnin:ltion of 
thc h:li:tnce point. The detector :-i .... :-iiem can 
be mndc lineal' and marc suit:t1Jlc for limit 
tcsting by cha nging one tuhe. 

A portable lugg:lge-type ca rrying cas(' 
hou ses t he complete illstl'llIl1enL 

FEATURES: +- Will mcaSlU'e any capacitor 11)1 
to 11 ,000 microfumfb. The re is no fixcd lo\\"er 
limit. The 1'IIngc ext.end::; clown I () zero. 
+- Hequires no ac(:c::;:sories - ready for opera
tion whell eOllnected LO power line. 
+- Vi::;ual null indicator is an adv:lnt:lge in 
noisy loc:uions. 
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+ Dctcctor scnsit.iv it.y incrC:1SCs as balflnce 
point. is approached, which grca tly simplifies 
procc:;s of locat.ing balance. 
~ Use of low test \'oltuge resu lts in consider
able saving in cost ovcr cCluipment. operating 
ILt, sevcral kilo\'olts. Tests h:we proved that 
CIlP:lcitull ce a nd di::;sipation factor do not 

BRIDGES 

depend IIpon yoltilge if no corona O('Cllrs. 
~ 1\fo{\emlc cx tcrnal clectrosta tic fields do 
not. affect results, since connection lo gcn
erator can be !"C\'erscd and the observcd 
results avcrugt.-d . 
~ A d-c pola rizing voltagc CUll be introduced 
from :iIl ext.ernal d-c sourcc, 

SPECIFICATIONS 

Capacitance Range: 0 to 11,000 I'r. covered by eight 
",nltil.lier ~tcl)S ;tnd an approximately lo;:::orithmic. direet
rMdiul( db!. 
Dissi pation- Factor Range: 0 to DO% (ilt GO cycles). A 
di"l h,n'ing a ilenlc charllcteri.slic lll)proxi,,"'te!y log
arithmic covers the mnge 0 to 30%. An nddi\ionul nUIgc 
of 30% can be add .. '<1 by (' I)une! switch, 
Capacitance Accu racy: ±( 1% + Il'lJ.f ) O\"cr thc entire 
ril.lIl/:e of tho bridge. 
Dissipation Factor Accuracy: ±(2% of d ial reading 

D + 0.0:.% disl!ipation fllclor). Power Fucto!" = • 
v'T"+75" 

where D - di ;;;;ipntion fnctor. Below 100 I'l'f, the accu
me;' is limited b.l· the dccre:Ol!ing sensitivity of h.,lancc. 
Sensitivity: The scnsitivity is such Ihnt any capacitanoo 
in the !":mgc 100 I'p.f to 10.000 IJ.f enn be lx,lanc .. .u to !I 

wl:Ci.iQ,j of at lea.st 0. 1%, 
Temperature and Hu midity Effects: The re;,dings of 
the bridge (Ire unaffected by temperature and humidity 
I'ftri:Hion~ o,'er the range of rOO1l1 cO'lditions normally 
enoou"tercd (650 F to 95° F. 0 to 90% HH). 
A· C Voltage Applied to Capa cita nce u nder T est: 
Thc voltage impressed on the unknown enp:lcitu"cc 
varies from :( u':lxi",um of :I1)J)rox['n"tely 125 ,'olts at 
100 I'lJ.f to IC'M Ll':Ul 3 ,·olts fit 10,000 p.r. The circ\li~ is 
so :Irran~cd tI.llt n mnximum of onc volvtunpere of 
reactive I,ower is delivered to the s:o'nplc, 
External FieldS: For bu.sh;ns tcs! ing. the fields usunlly 
cnt"Ountert,<1 in ~hop and l"homtory, cvcn up \ 0 :\C\"cml 
Ihou~nlld ,·()II.~. will not nffnet the lIccur:\Cy. For mcn~ 
IIrerncnt.s in l()('ntions where the ovcrhead ,·olt:lgc.<s nre 
"er~' high. the Ullkliown shouhl be ~hicldcd. 
Polarizing Voltage: 1'<'rml",,1$ :ore pro"ided for COll
ne<:lins nn e.~ternal d·c pobr;1.ing voltnge. The UlnximuU\ 
w.lt"ge thnt should be i,,,prcsw\ i ~ :; ()() "olu. 

One tlf tho:: tcn"i""b is grounded :so that :ony :o·c oper-

TIII,e 

1611-A I Capacitance Test Bridge . 

aUld power I!UI)])I.v with J:roundcd out.put can be uscd. 
The tcr",;ni.1 ('npacita"ccs of the powcr supply do not 
:dTcct Lhe hridge circuit. 
Power Supply Voltage: 105 to 1:25 (or 210 to 250) 
volts, (;0 cyclel!, 
Power Input: 15 "."Us. 
Accessories Su ppl ied: Line conncctor cord. 
Mounting: I'ortable ~nrry ill.l!: casc of hll!:l/::ll!;"e·t.I·IIC COII

structiou. eM(! i~ completely shi()lded to in~ure frC(l{loll1 
from clm:tr<Mtatic pickup. 
Vacu um Tu bes: One e:oct. DX5-G1', GSJ7, :ul(l GU5. All 
tlrC I!upplied. 
Net Weight: 30Y:; I.Ollnds. 
Dimensions : ( \\'idlh) 14Y:;:< (depth) IG x (height) !O 
inches, over-lill. includiug cover (wd haml1es. 

Schemlltic d ilLll;rlInl of the T\"I'~: WI 1-:\ Capacit:uoce Test 
UridJ:e, Gcnerator nnd dctector co"nection~ "re iuter· 
chunJl:ed by the Awitching when the bridJ.(C is u~ed to 

nlCll.$ure cll\>:ocitunces grea ter tILau 1 I'r. 

.1 $475.00 

TYPE 740-B CAPACITANCE TEST BRIDGE 

USES : The TYPE 740-13 CaJ)acit:11lce T est 
Hridge is :I. GO-cycle cap:lcilance and di ssipa
tion factor hridge for lise in both labol"atory 
[\ltd production test.i ng of paper, mica, and 
electrolytic capacitol's. The capacitor manu
factlll"CI" (;a ll use it for production t.ests, the 
capacitor IIscr for acceptance tcsts. It is par
licllbrly useful in testing polarized c1ec
irolytic capacitors bec:ltlsc the test cond i
tions approximate the normal oper:11 ing con
ditions of use, 

DESCRIPTION: T he circuit used in this instru-

men t is that of a. series-resistance cap:lcitance 
bridge. It. is similar to thc c:l p:lCiUlll ce portion 
of the Tn'~; 050-.\ lmpcdancc Bridge, but 
adap1 ed for GO-cycle usc, Onc ratio arm is 
variable in decadc steps, :lll(i the 01 her is 
continuollsly variable and calibr:.t.led dirceUy 
in capacitance. 

The T HE 740-13 Capacit.nnec Test 13ridge 
is II si mpler instru ment than the Trl'l:: 1011-1\ 
described :lho\'e, with a smallcr (;~lpl\cjtance 
range, and laeking some of the features of the 
latter in.strumcnt, 
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FEATURES: .. . \ Tonsure::; lhe d irect capacI
tance of ttllgro!llulcd capacitors. 
+- Yi"llal null indicator makes the bridge lIse
ful fol' production testing in 1I0isy locaLions. 
.,.. Simple to opcrnte. 
.,.. Xonnal operating conditions <'::)11 be repro
duced when Lestillg polarized cicet,rolyt.ic 

capacitors by using a d-c polarizing vollnge. 
T he a-o \'oltl1ge impres."icd by t he bridge iC-;elf 
is small and simulates the ripple usually en
colltltcroo in power-supply fil ters. 
.,.. Adequa te prot{'ction is all'orded by t he 
co"o1'c<l case, and small si ze amI li~hL weight 
make it pos . .,;iblc to tnQ\'C the in . .,tnllncnt 
o:l,.; il.,' and set. it. up whcrc\'cr nccc."is:ny. 

SPECIFICATIONS 

Capacitance Range : 51-',,1 to ]100 J.'f in seven Ta""es. 
('''I):,<'itnllcc \':,luf)S nrc rend directly fwm a logarit!lInie 
dial find multiplicr ,;witch. 
Capacita nce Accuracy: Within ±I% over the !lI:lill 
d ... ~·,,<le (1 to II) of the C.·\[>,\ CIT ,\:\'CE dii'! for llll 
Ulultiplier sctti1lJ.;s except .0001. Within ±1 .5% or 
±:\ ""f. whichever i$ the !Il.r!(er, on the .000] multiplier 
Oil the UI~iu de(·,,,le of the CAPf\(Tr"\~c ! ·; din!. I3dow 
100 ",",f the CI·ror J.;mdllall)· increascs to ±5 .... r as ~cro is 
"IJI,,·""c!,cd. 
Dissipation Factor Range : 0 to 511'0 in two ranges, 
Dis,;ipation factor ",",lues ,He read direc tly from an en
j.(ra'·c(] ~c"lc all<l lllultiplicl· swit<'h. 
Dissipation Factor Accuracy : Within ± 1.5% of f"lI. 
,<eLI ... I"":ldillg for lIn c"plI('il'''lce multipliers except .0001. 

Oll the .OOUI cap"c[tancll tIlllllil)\icr" CQrrcctiun of 0.:1% 
~h()u l d bc ~uhtnl('terl rn.>lll the dL<.<ipalioll [a<:t()r dial 
reflding. When this corrcction is mafic the accurll.cy is 
"ithin ±2 divi_,ion;; Oil thc xl lUultiplier 'Illd within *1 
<livi"iQn on thc :>:10 mulliplier, 
Voltage Applied to Un k nown : The ,"oltage impressed 
"cro~ the unknown ter",inal." \·:trie~ "OlHin"ou~I~ .. with 
till' hridge ,;cIting. For vcry 8111,,11 \·Il.p:l('it'Ul~-eS in the 
low(!~t rallge, thi~ ,"01t"1;(' i~ appfoxinlfltcly 35 voltg. and 
it dccrca~('s with i"ne:t~ill.1: C:l]J:l<:itll.ncc, so that :It lOO .. f 
it is ,'pproxi ""llci.v one volt. 
Polarizing Voltage : TCrlllinnls for ~"Onnc<::ting :t d-c 
polarizing ,"oltag\) are provided on the pflne!. 

7·Y/M 

740-B Capacitance Test Bridge . 

Power Supply; \05 to I 2f> (or 210 to 250) volts, GO cycles. 
The I)o,,"('r inl)m is I;, W:ltv!, 
Controls : Cnp:tl"itll.nrc di,.1 and IIlultil)lier, di.;.<!ipat iol\ 
fflclor <:olltrol lI"d Illultiplier, !lCllsitivity COlltrol. 
Accessories Supplied : .... line connector <:ord and SI):trc 
f"scll. 
Vacuum T ubes: One each GX5CTjG . GJ7, (lE5; all arc 
supplied with the bri(h:e. 
Mounti n g: Portable carrying case, of :lirptUle-lugg:\gc 
CQn~trucl io" , 

Dimensions: (LcnJ;:th) 1'1~ x (width) 15 x (height) 9Y\" 
in(:h('._. O\'c1'-:,1 I, i"dudi".: cu\'cr 01"'[ l>""dlc~. 

Net Weight: ]~I puuII,ls. 

Ct>I!c WQrd Price 

BABEl, $250.00 
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TYPE 716-C CAPACITANCE BRIDGE 

USES : This direct-reading c:)p:lcitanrc bridge 
ran be Ilsed foT' a wide \'ariel", of ell]XlCilance 
and dissipal,ion-fador Illcasurcmcuts. \Y ithin 
its scope flrc t he do\cnnination of dielectric 
(-onslant, dissipation factor, loss factor, phase 
lingle, ~U1d other diclctlric properties of in
sulati ng materials, as well us their cha nge wit.h 
such factors liS frequency, temperature, a nd 
hlllllidil~·. 

Tn add ition to direct-reading capacitance 
measlIrements, the bridge is capable of mcas
Hr"illg ot.hel' impcdal\('cs by subst.ilu\ion meth
ods. Among these arc the inductance and 
storage fatlor of ltuJ..!;c inductors, liP to sc\"cral 
tllOllSHnd henrysi the resi.'<tallcc and pal'nllcl 
capacitance of high-nduf'd rc.<:.i,.:tors, up to 
sc\'cnd ihow':\nd megohms; and capacitances 
up to sc\'cral thousand mie]'ofamds, 

By adding an external decadc resistor, the 
bridge ellll be converted t 0 ~t tierics- 01' p:ll'allc1-
resistance bridge, which latter is espe('ially 
Il,,;\,ful in me;\,,;ll ring the resistance of elecu'o
[ytps, 

Tn the Gcnenll 1bdio laboratories the TYl'E 
iJlj Capa(:it:lnce Bridge is used fot' nil capuci
t:lnce sta llclardization measurements. In pro
duction it. is u:<cd for t he tC,,;ling and adjust
mcnt of all ])rcci:;ion fixed capaci10l'S. 

DESCRIPTION: The TYPE i I\i-C (;ap:l('il:lllce 

Bridge is a modified Schcring bridge, dire<:l 
reading in capacitance at. any frequency, and 
in dissipation faelor at 100 cycles, llnd 1, 10, 
and 100 kilocycles. 

A wide C;l l)acitallcC rangc at. 1 kiloeyele i:-; 
obtained by four sets of ratio flrlllS gh'ill;!: 
multipl.\'ing factors from I to 1000 in dCI';ld(' 

steps. TIl(' built-in standard is a TYI'8 i22 
Precis ion Capacilor, calibrated 10 read di
rectly in tota l cnpacitall(;c. The )lero (':lp:ll·i 
la nce :Iel'O,;" 1 he unknown Il'rmi l1:1]" is not 
greater than I /APf. .-\11 capacitanl:I's to ground 
of tlte input tran>;formcr anti ratio arms at'(' 
)'('1110\'ed from lhe capaeilalH'c ;Inn:,; h.\' pla<:in;!: 
them in 11 shielded compartment insl\ln t(,d 
from 1 he gnHlndeli 1)111)('1 and connected to tlw 
junctioll of t hc ratio :lrms. 

Dis."'ipation factor is read directly from lite 
di al ,,1'1 li ng of a n nil' capacilor lind from :I 

d el'ade-tilcp c:lpacitor connected across tile 
fixed ratio ann. T he J2-inch scale of lhe air 
cllpacitor iii ~lpproxim :ltely logarithmic, so 
that, while hll\'ing; a maximum readi ng of 
O.OG, its sm:tllcst di\'i:;lon nClIl' zcro is 0.0001. 
thus allowing the estimation of 0.00002. The 
ncellnlcy of the dititiip:H ion f;I<:lol' reading O\'Cr 
the widc c:1pacihlllce range is m~\dc possible
by lidding capaci 1a nec across 1 he lowcr-\'alued 
ratio arms, :<0 that the product NC or all the 
rat iu arms i.-; the same. 
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FEATURES: ~ Wide c:lp:t('itallcc :lIld frCqlH'IH:Y 
range", high accurac.",lIlld dircct-rcadingdials 
:we three vcry desirable feat.ures fou nd in this 
brid~c . 
+- Opt'r;,,,tion is simple, and both terminals and 
conll'ols arc arranged for cOlwcnicnce and 
flexibility of opcmtioll. 
+- The DISSl PATIO:': FACTOB dial is direct. 
I'c:Hii ng for either dirccL 01' subslitution mcas
Ul'CTnPII1S, becau,;c the setting of the 
:'I IETUO D swiich determine.s the ratio arm 
aCI"ON> which t he dissipation-factor capacitor 
i:; connected . 
+- Operation up Lo 300 kilocycles is made 
po.s . .,ihlc hy c:ncful d('.~ign of the shielded 
transformer to minimize lcnkflgc impc'<ianccs 
;lIld didcI'tric losses. 

SPECIFICATIONS 
Ranges: Dirct·~ r"" lIin !:: "'''I':u:il,'''CC. 100 JJJJf to 1 ,..r at 
I kc: 100 ~I-'f to 1000 ~~f lt~ 100 e. 10 ke. and 100 kc; di.s
~i","liOll f:\('tor, 0.()()()()"2 to 0,5(;, 

Sul",,\itution ;\Iethod - capacit:U1C(', O.ll'J'.f to 1000 I'J'.{ 
with internal standard; to I ,,( with ell:terlml s tandards; 

di,.s ip:ltion faetox, 0 .56 X g: where C' is the cflp.'leitanoo 

of the stnndanl eall:lcitor nnd eX. that of the unknown . 
Accuracy: Direct Hendinp: - cllllaC'iu.nr,e. ±2 I-'I-'f X 
r:.pa<'ilance rnul1 iplier readinJ,i: (±O,2% of full ~('nle for 
each mnge) whell t he di",~ip:nion flH;tor of the unknown 
is 1('>!S Ihnn (J.OI; di$$ipalion factor, ± O.()OO;j or ± 2% of 
dial rClldinll;, whiche\'cr is the brger. for vaJIICs of J) 

below 0.1. 
Sub"tilUtioll i\lethod - cnp"ei tani'C. ±O.zro Of' ±21-'I-' f. 

which!'\'C'r is the larger; di,,~ipntion f:\!'\or, ± O.()(lOO;.i 
or ±ZC~ fQT chnoge in dh ... ,h):.tiOl. "'clor ohscrn'(!. when 
the ch;lIlp:e i ~ leos than 0,00. 

A C()rrcction dmrt for the I)rcci"ioll ClI])''leitor is sup
pli(l(1. giving !;C..'l\e corrcclion'l to 0.1 I-'I'f nt ltluiti l)lc;r of 
100 ""f. B,\' using thc"c daln ~llh,titlltion rnca:;urernents 
c"n be made to ±O.I("~ or ± O,S I'l'f. whichever i~ the 
lafl~er. I t is abo pos-,ihle to ohl:lin , at all cxtra charge. 
a wOTUH:orreclion calibration with which sub,;t itUlioll 
lI\en~urelllCnl$ ('an be ",ade to l,n accuracy of ± O,l % or 
± 0.21'I'f. whichC"cr i~ the lnrj;:er. 

When tho di::<.~ip:1tion faelOr of the unkllown e.~e<lC<b 
the limits I:ivcn ,,1)(I"c, :,dditional errol"ll occur in hoth 
cnl)lldln'H'e and di""il)lttion.f,wtor re"ding~. Correction 
for",ul:\e arc ~u lJlJlied, hy mC:II>S of whirh the :tccura('y 
I:(i\"t'll above cnn be 1""il1l:oil1c(l over :111 rallges of the 
I;.ri<ll«'. 
Ratio Arms: T he :,rm a('rO:;ll whid, the dis,;h)ll tiotl 
!:octor (':llmritor is norm:ol\y coll1lcct(l(i :I t I ke has :1 rCo 
~i~t"nl"'C of ~O,OOO ohm!!. T he OIlIer ttrm has four valu~. 
20,000 ohm>!, 2000 ohm~, ZOO ohms. 20 ohm", providing 
the fOIlT multiplying factors 1. 10, 100, 1000. Suiulhle 
Cllll:lr iton arC plar(l(l ncr~ thc!Ie nrms HO that Ihe prod
uct IlC is conSTant. At 100 c, 10 k(', and 100 ke the ra tio 
aflllS :"lre equal a"d have re~iot""cCl:l of 200,000 ohms. 
:!OOO ohms. and 200 ohrn~ , rC'I)("\ltivel~'. 
Shielding: lbtio :lTI11S. di,.iIJ:1lion-fnctor elillaeitors. 
,nd "hicldcd trall~forrrll'r ;ore clldoscd in an in!<ubted 
",IdeM. T he unkllo,\'" terruinaJ~ arc ahieldcd so that tho 

TV" 

For Rela y- Rack Mounting . , , 

zero e:'I);lcil:lnoo :lero;;.~ them is no~ gr()lller than 1 #'I'L 
.-\ Inel:ol du~t OO\'er anrlthc nlun,inum panel form a com .. 
1)lctC externul sh ield. 
Freq u en cy Range: The :1oo\lraci~ gl\'en ahewe hol~l (or 
opemlu 'JI; frC(jllerrcic~ frolt\ :m e to 300 kc, pro\'id(l(J the 
OIK'ral i" lO frequenc.\' docs not dill..:r from the rang~ 
~ck'Ctor (,'('(jlICII":Y by morc than a f""lOr of thrne. D i~~i
p:llion·f:wlor rendings mllst be corrN't (l(1 h,\' multip\.\"lllg 
the dial rC(ldin/l: h." the mtio of opcr:1linJ: frC<tueney to 
Ihe r"nge !<eleNur fn .... juency. 
Voltilge: "Olt:lgC applied at the GEi\'EB.\TOH Ler
lIlinal~ i~ f(l(1 10 the bridll:e throulI:h " l .. to·1 ",ivldcd 
tr:tn~OTI11er, A ma:\:imllll' o f I watt C:lII he ;'I)PliC"d, allow
illg :t mllxim,un of 200 \'olUl a~ I k('. but on\,\' 50 "oh", 
:n 00 ('y('Jt.~. If J.:ener(l\or and detC<;t()r :ITe imcrch:u,gcU, 
i ;j() \'oIt..~ Cllll be a l)j)lied. 
T emperatu r e an d H umidity: Variation,; of tempera· 
lure over norm,1I f:lugell (Gao F tQ Oao F ) ha\'o no 
~iJ.:nifi():,nt effect on the "eeurney of the hridge, hIli 

Jlrod~e measuremenTS of di.s.<;IH..tV." /lIet"r ~hould nOI 
l)(l nne'ntllc<\ when the bridl-'C has heclI e:\;j)o~ed to rOIl

dition>! of ahnorrnall~' high relative humidit)·, unless it is 
driC(1 by he:1t or a dc.~icC:ll\t. 
Mounting: The hridge i~ SIlPlliic<\ eitlr(!r for mounting 
un l' to-;,,,,1I rel:\\' rack or in:1 w:.III"t ,'"binet. 
Accessories Required : O~"il1"lor and detcctor. For the 
power lIOUrcc tho T n't; 130'2 .. .\ O"Cilt:.oor ( I)"ge 100) i$ 
rceommendcd. Tn'.: 1231·H Amplifier and Xull Deter-tor 
(I),'l/;'-' 107) with 'I'l'P.: 12:H·1' Filtl:'f>I (palte 1(0). or the 
THI-: 1212-..\ Unit ~ull DetC(:tor with 'I'no.: IB.')I·.\ Filtt'r 
(1):llI:e 110) i$ rccommen<k-d for 11* ll_i Ihe detN:tOT In 
audio frC(luem:iC>!, At \o\\' radio fr(.'(tllC"nde~ a radio re
ceiver is wtis(:lclOry tor aur;,1 null indi('nlions. 

Fur sul)ljtitution mC:Isurc",cnt~, " h:dllndng cap"dtor 
is IIct'(lcd. Thi~ may be II Tn·t; 7it.D l'rcci ~ion C:w' 
achor, pn~e 50, or (I fixed c:'1mcitol'. T I'I't;8 50.), aon. 
1,,01, p:I~CS 55, a ,1 lind 53. 
Accessor ies Su p pl ied : Two TYPE 2H -="E ShicldC(! 
CO,,"cctors. 
Other Accessories Avai lable; For ltlell~ urCII'ents on 
ungunrded diek'Ctrie spccill1e,,~, the T n'.: WOO-.\ Dielec
tric S:ll11ll\e Iioider (pa/o!C 88) is rCt'Ommcnderl . 
Di mensions : (Length) HI x (hcill:ht) 101 x (e lcl>llo ) !l 
inchc_. O\'C'r-:o ll, 
Net Weight: 4'1y'/ ]lOlmds. rci:,y-r:ock 111'.).1'-"; ~4}-!; 
])O\mds. e:!.i.Jinet model. 

Code W0I'8 Price 

716-CR 
716-CM Mounted in Walnut Cabinet .. 

Worm- Correction Calibration for Inter~ 

aoxus 
B080:\1 

$525.00 
570.00 

nal Pre cision Capacitor .......... . . WOIOIY 50.00 
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SPECIAL CAPACITANCE BRIDGES 
TYPE 716-CSI CAPACITANCE BRIDGE 

FOR USE AT ONE MEGACYCLE 
BOlh commercial and military specifications 

for c:tpacitors of 1000 ItlAr and less can for 
IIIca.surcmcnls of capacitance and diti.'5ipation 
facto!' al,. :t fn'qucncy of one mc~~LCycl c. The 
TYI'E ilG~CSl Capaci tanoo Bridge ha.') hct'll 
dc"igncd specifically for these mC:l!Sllt'Ctn('nt s. 

Tlli::; hridge, :t modification of the st a.ndard 
TYl'E il ij. (; Illodel , hal) unily !"alit) :Inn,., a 
single t:lp:lciianec mngc, and a limited fre
(IUl'I\('Y range. T he standard capacitor is a 
Tn'~: ;22':" designed for IltiC :~L 1 mcgacydc 
:\nd :\ho\'c, and the input. tran:-:formcr has 
oren rcdc:;igned for high-frequency operation. 
Wilh lilc.';c changes, t he hridge give!! sub-
sta nl i:llly lhe S;l Il1C perfo rmall ce at. one mCj!:l- the TYPE 716-CS I C:lpaciblncc Bridgc is salis-
cycle liS does the standard model n.t, OIlC kilo- facIOI'Y fo r mea.'iurin~ di electrics with the 
cyclc. TYPE I (;OO-A Dieleet.ric.; Sample ] loldcr at. the 

In :lddition to its usc in tcsting c:q);lcitors, AST:" { {CIS!, fl'cqucncy of onc mcgacycle. 
SPECIFICATIONS 

Capacitance Range: nir~/'~ :\ INhod. 100 to 1100 J.'J.'f; 
S\lh,,~il\Uion :\ Iethod. 0.1 to toOO J.'J.'f. 

Dissi pation Factor Ra nge: J)irce~ '\]c\hod, 0.00002 to 
C' e' 

0.56; S"\):!lit,,tion .\Icthod. 0.00()02 x C.
I 

to O.bGx ex ' 

where C' b Ihe ('~I);\C·itll.n("C of the ~t""d:lfd eal)ncilOr ;\I".! 
C.I · that of the unknown. 

Frequency Range: Cftlihr:lled for one I"Cg"C~'<::1 c, the 

hridl:e opcr:. tes ".al isfactoril~' at fr«llIcncie:s betwccn O.b 
:",d ;$ Ule.li:ac\"t:lc.~. 
Accuracy: ,i. t olle "'e!:ll.c~·dc, thc hridlt(l i;:l "djlls1cd to 
h",'c Ihc ~:lU\e ;"'('urN'\' M the lIt:,nd~rd '1','",; ;1\ .. (; "I 
low fr(!(LUcncie.;. This ~'"",(! " eellr:o<:~' NUl be oh\"incd ;11 
other frcqucllcic.~ he\w(.'Cn 0.5 :\11:: and:3 .\ l e, if correction 
is ,,,,,de for the crrt.'t:1iI of re,idu:11 indnct'HU''C. 

Other sllecific"lions "re the S:lIne :1S litOo;C for the 
st-'1l1dard Tn'.: ;IG-C. 

Code Word Price 

716-CMSl 
716-CRSl 

Capacitance Bridge (.\Counted in Cllhinet) ...... 1 

Capacitance Bridge (For Hclay-HlIck i\ lonllt.ing) 
HOG~;'" 

nACOX 
$640.00 
595.00 

TYPE 716-CS4 CAPACITANCE BRIDGE 
FOR MEASURING DIRECT CAPACITANCE 

Tilt, :<Iamianl TYI'~; 716-C is groundcd at terminal (;apacitor~ \\·ith the IJlinl lenni nal 
the junction of lhc capacitance arms, and the grounded. 
hdd/.:"e thus mCasures the toful C;lp;\citance of In l-iuch !l lIle;\Su!'('mellt, one tc rminal ta-
li t\\"o-tl'nninal capacitor, OIlC tnrmin::d being padtance i:< platl'd :~crOSl:i a ratio ann of tile 
~ruund('d. The Tn'J·; 7! G-CS·~ is conl:itl'llctcd bridge, introc./Ilting an ('1'1"01' ill dissipat.ion 
\rill! lIw jltnttion of the rcs istivc arms fa/ ·tor equal to I{we. In lTlany mea .... urcmcnLs 
\.(roundcd, lC;lying hoOI tcnninals of thc UIl- thi s error tan b(' kept. IwV;ligible and in SOille 
knoll'n t·:l.paCil-ancc ungrounded . \r ith th is c:t:;p:; i!, lllH.I' 1)(' unimp0rl:lIH. For ('omplete 
(·ircuit ("onfig;uralioll thc bridge me:I .... uI'CS the fl'('('dom from t his sou\"('e of (,ITor, th(: T)'I' E 
direct ('apac ilallce helwcen 111'0 ierminaliS :'Ind 71O-P·1 Cuard Circuit with the I$tandard 
mar be u:scd fot" the mC:liSmemcnt. of Ihl'ce- 'I'Y I' ~: 716-C :-;hollid be uscd . 

SPECIFICATIONS 
Same a" ~1:\!Idard ;W-f' c:o<ccpL; 
Frequency; ,1001' x 1 multiplier pO>oition repl:lccslOOe:o< 1 

1>O.,itioll. 
Dissipation-Factor Aeeuracy: 

Substitution Method; ±O.OOOI or ±2% of tlte di,,\ 
readiu \(. wltio-l'C"('r is I"rl!cr. for ,":llue .• of D below 0.1. 
Oirect Reading Method: ±O.tlOO5 or ±2% of the 
tli:,1 rc:oding. whiche,"cr i~ l:\rger. for \"alue~ of D below 
0.1. 

C"p""il"ncc frolll hi!:h U:\ I,NOWN tel"lni",,1 to 
I:round ililrodllc<,s error in di".ip:uion [:l<"lor r<,,,rli"J:: a~ 
{:lIe of "bout .00(11 Ilcr J.'J.'f. whell '"C[hnr<'"'cllt is lIH1dl) 
:II the 1,,'mi1L:l1 fn:~<IUt.·I\("~· . The ('rror is redurNI ill dircrl 
proportinll :I ~ Ihe frCtIUClle)' is reduced. [or :1 gi,"e" ratiu
;\rlLl "Cl\ linJ::. 
Terminats: '1','''.: )'71 Cooxial COllne,·tor.'! fur U:\

),NO\\'N teTllLin:lls. 
- -:-: __ 'C·'~'~' ___ "" ______ :-__ 7:-__ ""'_C-.,.., ______ ;-.'.(!'«~Ic,-"IIC·'~""',_~J'ricc 

716-CMS4 Capacitance Bridge (), Iounted in Cahinet.) ...... 1 IIA);!))' $595.00 
716 -CRS4 Capacitance Bridge (For HC'i:ly-H:u-k :' Iollnting) BIPED 550.00 
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BRIDG E S 

TYPE 716-P4 GUARD CIRCUIT 

USES: The Cunni CircuiL is dCiiigncd for use 
with the ']'YI'I,; 7!G-C Cn.p'H.:itilllcC Bridge to 
faeililatc tlH' mcaSllr('ll1('llt. of guanIPd dielec
tric samp\!'>; and of olh('r ~mal\ C"lIpaeilanCI'S 
\\'hel'(' a thl'ee-tcrlllil1all1l('a~IIt'('tll(,lIt j;,; !l('ces
i<a r,\'. [ l I:; pa.rt icula 1'\y ul-icf III for the IIlC:l!:)UI'C

ment of components ;lI1d rn:ltcrials O\'CI' \,'ide 
r:lIlgcs of tcmpcmiurc and humidity, bc(:~lll:;C 
it eliminates from the mCfls\ll'('mcnl lhceffccls 
of tIl(' lcads from lhe hridge 10 the ~amplc in 
its conditioning nJ)p'Il'a!U.-': , :lIld permits the 
,';lI 1lW U('C'llnl(:" of mel\i<lIl'cmcnl that would be 
obI :lill(,(\ if t he 8o'1m pk \\'C I'(' po!;i l iOlled d ircctiy 
at tlt(' bridge tCl'minab. 

DESCRIPTION: A hasic sc/ )('Illatic diagram of 
11)(' capacitance bridge with gllard circuit is 
"how n belo\\". The J!:u:trd :UIHS::; :lIld T m:lkc 
it. po ...... -;iblc 10 ba[alu"e any combin:ltion of 
capa(-it:llw(' lUld In>'s nOl'mlllly ('IlCOlllllcred in 
lite terminal irnp('d:uH-(', 1\ , of thc unknown. 
The imp('(hllH'c of S alld 'J' is relat h·cl.,· high 
compared to the ratio arms of thc bridge. 
whieh makc~ ihe g-uard-t·in·uil blllancc less 
criticnllh:Ul it wOllld 1)(' if bOlh ."('ls of arIHS 
were of the "allle 01'dN of lIla~niludc. The 
coupling circuit, F, ('or lsh,j illl!; of :l :oingle nd
ju>:lnhlc 1'c."istot', p<'l'Illi1.'i p:tnial hat.IIH'ing of 
the gU:lrd-lo-p:round tcrrnin:ll imped:III('(', ./ , 
lhus faeilil1l1inl! lhe bnlance of :nlllsS :Ind '1'. 

The eir('uit lind s\\"il('hin~ IlI'C al'l'anged for 
"it Iwl' din·("t r(';ulinp; 01" I-iuhsii lllt ion mellHxl.". 
\rhen IllC:1SIII'Cmcllts art' 10 be made by suh-

stillltioll Ilwthod", i.e. , b.,' the pl'eC'li-ilon ca
pacllo l' of tIle bridj.!;t', it i.-; 1I('(·('S:-::l1'.\' to connect 
n balaneing ('apa('ilol' in the adja('cnt arm of 
the bridl!;c, .\ \'ariahle air I':lpHeitol' (SI'B::;"!'. 
C.\ ll,\ C ]' j'OI1 ) \\·ith :llnaxillllllll l'apal'itllnc(' 
of 1100 ppf i.'i built into the guard ('in'nit for 
this pUl'pO:-iC, .\PPl'Oprialely s hield ed and 
guarded sw i1t'hing is prfJ\ 'ided for connectinl! 
or di:-conne('ling Ihis ('ap:I('il01' as required. 
Thus the ani." ('xlernal ('onnec lion requircd i" 
th:\! to the unkno\\"n it."('lf. whcthCl' dirc('t · 
rCll.di n~ or sll\)sl ilulion mel hocis :lrc emplo.\·cd. 

Four p:lirs of mlio arms ;\1'0 pl'O\' ided in 
the hridge, for dirt'd-readinA" op(,l"1l1ion :1t 
JOO c.w\e", ! k<:, 10 k(' , alld 100 kt'. Corn'
sponrlingl.v, fOl\r scts of l·( ... ..;is\i\'(· guard arm . .: 
arc !>t"l)\' idcd in the guard ('ircuil, .-;el('(·it'd by 
n pall!'l s\\"i tc'h. Four ndju.'iiable resiSlors ar(' 
pro\-ided , with the s\\"i t('hing so nrranged that 
they arC used in pairs fm (':tch s witch setti ng. 
one Hco:u'se" and onc "fi ne" adjustment. 

FEATURES: +- ). rakes pos!<ihlc threC'-tt'l"minaj 
cn.paei l ance mcasul"('mcn\.'i with the Tn'~: 
71 G-C C:tpncitance Bridge. 
~ Wide frequency range. 
~ Coupling circuit, facil itates gll!lrd balall(,() . 
+- Careful s hielding assures :1CCllmcy of meas
lIr<'llwnl. 
~ SI\"ilt'hing is so a.rrangcd th;ti hridge can 
nlso he 1lS('{1 for t\\"o-lC't'minal m('lUillI'Cment,;. 
+- (iu:lrd cahle incllldcd for conneclion Lo 
sample. 

Soh" .. "di, ,of the GU:'r(1 Circuit :md unknown 
ronne<:led 10 the Tn'& 716-C Cnpucitnnce Uridge. 

SPECIFICATIONS 
COl pacita nce Ran ge : Dc,i ll"L,<1 ftlr u~e with Ih" x I ",,,II i- Mo o nti n g: .\ vaibhle in 1""0 ".ode\s: '1', 1'1: 7)(i·Pol:\1 in 
pli('1' mnges of Ihe TYl,t: 710-<': ('''lmci(""cc Bridge. i.e.. wuluut cabillet Illa!"hilll!; .. "hillct of ,]" I't: 716-(':\1: 
l\ range of \1-1000 I'M£. T hC l'alll(C C:'" ho eX\<.luded by ad· '1''-''1-: 71(;.]'·11{ for r<.lby·rack 1l10111,dnll:. L .. ads i.re ar· 
di,,).( CXI<JI'Il"t capacitance to the ~Irmdard arm of the raulI:('d for placing Ihe gm.rd circuit diret; tt.l' ahove the 
h,idio;f:. bridll:/). 
Freq uency Ra n ge ; Corrcsp()"d~ 10 th:.t of Tn·t: 716-C. Accessories Su pplied : Ono Tn'.: S7'I·Q2 Crn.xi,,1 
Guard Balance Ca pacitor: .\Ily \·"I\1e of ('ap(lcit"ncc .\ dalll()l", 
l>c\,,"~,<-'" tho guard poiut :Iud the h il[lo Il lcfI,;uring tenninai Net Weight: T YI'& 716-1' I H. 17 Un, : Tn'l: 716-1'·1:\1, 
up to ]000 I'l'f "a" be bul:lnl't.,<i oul. 23 lb.!. Dimen sion s: 19 x S·:( x!)! i"ch('>I. 
_ __ ,"·""".,--_~ _____________________ ~_,C~""C,,-,,J1~·.Crd I'n 'ce 

I 
Gua rd Ci rc uit (in Walnut. Cabinet) .. ':'.,., .. ' l lIOSO~fGUAHD I $3 15.00 7 16·P4M 

716·P4R Gua rd Circ uit (for Belay-Rack .:'Ilollllimg) , .... 1l0:-':USGUAIW 295,00 
I '.~TE:-':T l'OTICE. Sec l''-'tl'8 ::1 Ulld ·1. l"'J::Q "i. 
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BRIDGES 

TYPE 1610-A CAPACITANCE MEASURING ASSEMBLY 
USES: T he Tnt,; IGlO-A C:"'lpflcilfuH"c :'I [ easlIl'
ing Assembly is it con ven iently arranged IIni t 
cuntaining; com plete equipment for highly 
precise measurement of clIpaciilUlcC and dissi
l.mtio)) !':l('tor. Both two-terminu l a m! (llrec
terminal capacitances can he 1TI('a'''lln~d either 
1)\" direct, or sub!<tituiiotl method.:,; o\"cr the 
fl:cquency l'llngc from 30 eydcs Lo 100 kilo
cycles. In addition, intlll(;tan<:c, storflge factor, 
:md resist a nce c:ltl be measllred bv SlI bst jl tI-
lion mel hods. . 

The guard circuit included as part of the 
](j1O-.\ Assembly also permits lhe measure
ment of l\\"o-lcl'minal capacit<Hlcc til, it con
siderable distance from {,he unit \\"ith t.he 
~lImc pl'f'cision thaI.. could be obtained wilh 
the unkn own lo(;a\.od at the briogc tcrmin:l ls. 

DESCRIPTION: The TYi'I'~ IGI O-A eOll s]sl s of: 

Tnl'; 71 G-C Capacitance Bridge 
TYl'I'; 710-1'-1 Clla rd Circu it 
TYI'~; \302-:\ Osdllalol' 
TYI'}~ 12:31-BBFA Amplificr and Xul! 
Detector (i ncludes 1 THE 1231-1'5 Filter) 

Hack unit, an d necc.~sury COllllcding eilbl os. 

Comp\(otc descl'iptions of ('Hch of the five 
inslnmwnb; inditaH'd abo\'(' ('jill be fOllnd on 
pagl's 8:1, 86, \UO, 107 and J08 rospecti\'oly 
of this ('atalog . 

. -\11 inlcrconnf'ctions in the 'I'YI'I'; lOIO-A 
Ca pacilmwi' :'[I':lsuring Assembly arc made 
1)\' sh ]l'ld('d cahles with General Badio 1''1'1'.8 

27·\ or lIIullipoin t connectors. 

The oscillator frequene,\' rang:e is from 10 FEATURES:.;.. Complete assembly of all cquip-
c.\·des 10 100 kc. T he ampl ifil'r and null men t needed fo r direcL and substitution 
dct("'ctor, in addition to lise as a null inoieating; capacittUlCe measurement s, t \\'o-tel'lninal 01' 
d('\']I'e, can be used as l~ II'ide-band Htllpli- three-termina l, frum 30c to 100kc. 
fie r and a \'S WH-l11e:\suring instrument. T he ~ Im;t rumCllts in assembk can be used 
filter in the a.'isemhly is tuned to II fixed separately lI"iLliout electrical or mechanical 
frequencies as selected by a .'j ll"itch. and any challges. 
uthel' f n'quCfl('Y 1ll the range from 20c to 100 ~ T YI'E IGOO-. \ Dil'icclric Sample Holder can 
kc with t he additiun of extern al capacit ance. be mOllnled direetiy on Capaeilance Bridge. 

SPECIFICATIONS 
,;~'(! ~pedfl<'ation~ for "1'YI',: 71l}-C Cap''''ilance Bridge, 
THE 71(>-1'4 Guard Circuit, 'l'H'I: I:?:II -BHL\ Amplifier
and Null Dece<:wr (includes '['YI'I: 1:1:\1-\ '.; Filler), and 
Tut: ]:j()2_.\ O~cil1ator. 

Accessories Requi red: ~olle . except a b~1ancillg ca
pacitor fOI" ~ub"tillLl i on '''(',, ~ure lrlenl ~ \\"hen the Guard 
Circuit is nOt u~(o{l. 'l"hi ~ nla)" he Ihe '\'\"1'1: 7::!2-D Pr.x:i_ 
sioll Capacitor (\)"gc ':;U) or the TH',; 505 Fixed :\lie<l 
CU]Jad~or (Ptlb'tl &:I.). 

T!IIIe 

Accessories Sup plied: Nece~\ry cubics, 
Accesso r ies Ava i la ble: For Illc,"surCUlcnts on unguarded 
dielectric ~peci , ne"~. the Tyl'>: W!I().. .-\ Dielectric Sample 
Holder (page 88) is reeonlm{llldcd. 
Dimen sion s: (Height) 4J x (width) 22% x (depth) 
! 7 inche.", o\"(Or-:l11. 
Net Weight; 20:!J.1 pounds, 

Price 

1610-A Capacitance Measuring Assembly .... . ,., . ,. , [ 

("I)(ic Word 

SIW.\.'< $ 1930.00 
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BRIDGES 

TYPE 1690-A DIELECTRIC SAMPLE HOLDER 

USES: The THt: 16oo-A Dielectric Sample Bolder is 
:J. micrometer-driven s:ullple holder of the Ihrlsham 
type,· intended \)ri~l:l.rily .for 11lCilSUrcmcnt ~f diclce
Inc constant au( (hSSLpalLon r,letors of slx:(:lnlCnS of 
dielectric materials in the form of shln( ftrd AST:\[ 
2" dinmctcr d iscs. It C'U) be used, for example, with 
l"csonant circuits for susecpt:tnce-v:ll'btion or fre
(1IIcncy-variation mcuurcmcnl!', with the 1'1'1'.; 
716-C Cnp:lcil:UH':() Bddgc or the Tn'.: 821 - :\ Twin-T, 
with the T nt: 87<1 ·LI~ Slotted l.ine ; or with the 
TYI't: 1602-A AdmiU,lllcc '\lcler. 

DESCRIPTION: A precision micrometer screll' drives the 
UlQY:lblc grounded electrode with respect to n. fixed 
in~\Il:\tcJ electrode. The serew adjustment is II large 
instru lllent knob, in contrast to the sUlall thilllole 
employed in the usual lll:lchinist's micrometer. 
Attachcd to the knob is an aeeurntely divided drulll 
which indicates the spacing betwccn electrodes. The 
micromcter scrcw i .. elL'{;trk:\l1y sh uJll~'d by n metal 
bellows, a:sliuring positive low-l"csisl:"ulI,:e conncction 

:It, :1.11 t imes. A release llleehaniSlll is incorpor:lted in 
the design of the movable electrode, so tha~ whcn full 
positive ( .. onlacL is Ul:1.de oo\..wccn the two clcetrodc.~, 
the drive discngage~, thus protec ting the llleeh:llli~m 
again.;t nlf!ehaniC;l1 stress. The same design feature 
also provides better conlnet betwcen electrodes and 
specimens when the surfaces of the \:Itter arc not 
eXtletly pflrallel, since the movable electrode will 
IIdjust itself 10 the plane of the sl)(lcimcn surfacc. 

A vernicr etll)tlcitor with II- cap:lcltance r:lIlge of 5 1i,,1 
is also p rovided, for usc in determining Ctl/):lcitance 
inr'rcmcnlti in the s\l ~ceptancc-v:lriation met lod. T hi! 
"I)acitor is of the cylimlricai type, the movable 
cy indc!" being a procisioll micrometer screw. Ten 
turns of the screw cover the range of 5 "I-'f, and the 
drum nttached to the screw is :Iccumtel'y dividL'1.1 into 
50 divisions, eileh corrc~ponding to .01 I-'"f. 

The assembly i ~ mount ed in :1 )'ll~ed aluminum 
casting, which sh iclds it 011 four s idc~. Thc ~hieldillg 
is completed by two removable eo,'er l:rjntes, wldeh 
pcrmit access to t.he eledrode~. 

Connect ion to the t'lectrodes lll:ly be made by 
Tnt; 87'1 Co:1.xiai Conncetors or by '1'1"1'.: 274 Pin 
Connectors. Acklptors :1.re providcd for mount in.c: the 
Tn'.: 1(l00 Dicledric Sample Holdcr 011 the T\"I'!: 
716-C Bridge, and on the Tnt: 821-A Twin-T. An 
additional adaptor for connection to the '1'1')'.; S7·I-Lll 
Slotted Lille tlnd T\"I't: 11302 Admi~tancc ~letcl" is :Ilso 
available. The arrangement of the l~rlllin:11~ is ~uch 
that the holder call be mounted 011 a brid.c:e with the 
p'lnel in either the horh:ont:ll or ,'erUeal direction . 

FEATURES: ~ A d ielectric specimen can be meas ured 
over a wide rango of frequencies u!;ing the same holder 
bul different llIe:lsuring circuit~. 
~ Corrections for edge fringing lind stray cllp:H"itanf"(; 
are t!lken care of by tho c:d ibrat ion. 
~ Higid casting supports entire struct ure. 
~ L .. '1.rge easily read di,d~. 
~ Cot1l!)]ete shielding. 
~ Flexibil ity - can be u~t'd with II numher of differ
ent. uridgcs or othcr llletl~uring circuits. 
~ Precision e:\lihratioll pt'ovided, 
~ "FI();lti ng" electl"<)(le protects jJl" .... d:<ioll ,11' jvc 
ag:dnst injury. 

• J.. lI:>.rlahorn lind W. H. Ward. Prncoodi" ... 01 the 1r,,"~i ~" linn 
"r Eleelri.::"l E"l(i"c~l"l!, ". 79. pp. Y.l1- GO!l (L!l:36). 

SPECIFICATIONS 
Electrodes: DiamMer. 2.000 inches ± O.OO25. Surface! 
arc ground opticatiy flat within :. few wavelengths, 
Electrode Spacing: Adj u8t:lulQ from ~ero to 0.3·inch 
lIulximuLfi. The sp~l('inJo: i.:s indicllted directly by the 
micrometer reading in mil~. 
Vern ier: IncrClncILtal capacita"<.:e i:;l 5 liJ.'f nomin:l1. 
Calibra t io n : For t he IIllli'l capacitor a elmrt i8 pr\!\"ided 
gi"jlll/; the calcuhlled air Cililaeitance :"I S a funcwon of 
~p'lcing. A correction curve is IIl.SO prodded with ench 
holder. giving the measured de\';:.tion~ from cn1culutcd 
vrdues o\"cr the mnge from 300 wil.:s to 10 mib spncil'g. In 
nCllOrd:mee with rC¢()mmcndcd AST:\I prnctiC(l. this 
calihmt;oll is referred to the clliculated goometrie "nlnc 
at n "lmcnlg of 100 mib. 

For the \"emier cup:\ci tor a eOrrCf'tion chart is ))ro,·;ded. 
Ir01ll whieh c:.pacitnnce difTerence~ call hoe d Nerrnined to 
,U' :!.("curacy of ±O.OO4 lip;/. 
ZeN) Capacitance: Approxiu):Ltely II ""f. 

Frequ ency: This I.ype of specimcn holder introduces no 
signiticant error (It frequencies belo\\" 100 :\le. A~ hi~her 
frcquoncies the teclmique of its usc ha.i nOt heen firm!)' 
e:stablished, but !l:lti~f:l etOr.\' result.s c"n be obtained for 
nmn.\' types of 11le,I';H.rement.s. 
Accessor ies S u pplied ; Tn'f: I G!)Q-Pt Adaptor ;\$>;(;",bl., 
for mOULlting to the Tyl'f:s 7IG-C C"pacitallce nrid~c anrl 
the Tnf; 821-,\ Twin-T. 
Accessories Ava il a ble: Tn'~ ](i90- P2 Adaptor Assem· 
bly for connec tin~ to '!" nf: 8H-I,1I Slotted Line or THE 
I(102 Admittall<'e .\I eter. 
Mou nting: Supplied with a woodelL CI,rr.\"inll: CUire •. \ 

drawer in the ca~c provides stonll-:e for hnrdware. and 3 

spring cl ip holds the calibrations. which :Ire mounted in 
alliminmn holders. 
Dimensions: OI'er-"l1. 11l0\mted on tld"I,Wr, DY.I" x .,>}~ 
X 4M inches. 
Net Weight: 3%" p01UI\I~. 

Co<le: Word ,',icc 

1690_A Die lectr ic Sample Holde r . . . . . . . . .. . . . ..•.. . ........ . . . . . LOY ,\!, 

l.Qy.\I.'IO I; .... 'T 

$4 3 S.00 
30.00 1690- P2 Acioptor Auembly (fo r Type 874.LB Slotted line) 

p.~·n::-<T NOTIC E. &.., NOIe! 3 and 4. page ,·i. 
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BRIDGES 

TYPE 650-A IMPEDANCE BRIDGE 
USES: The 'fYl'I-: (j30-:\ Imped a nco Ihill)!;c wi l\ 
mcn:-:ul'C the inductance aud storage fad or, 
OJ of coils, the t;apacitancc and di~sipatioll 
I:lClOr, D, of capacitor,,:, and the a-c Rlld d-c 
re:-:i.')ta ncc of all types of rc.-:jstOI'8. 

In the bhoratory it is extremely useful for 
measuring the til'cuit COIl"tants in experi
mental equipment. te,.:ting pl'climinal'.\' $am
pIcs, nnc! identifying unlabeled P;l1'ls. In the 
~hop and on the test bench it !la:'! mnny 
applicat ions in muline testing and fault loca
tioll. Thousands of these bridges arc in u,,:c :111 
O\'CI' the world. in gO\"crnmenl and indust ria l 
labol':HOl'ics, educational inst illHion:<, electric 
f!;cncr:lti ng station", and radio bro:'Idclisting 
st:l tions. 

DESCRIPTION: TYPE G50~A I mpedalwc Bridge 
is ft cOIH'enlional 'k"trm imped:mce bridge, It. 
is entirely sclf~cont:lined, including :;Iandarcls, 
batteries, and tOIle source, and is dirCCL rend~ 
ing over wide range:; of d~c rosi!;l/.lnce, a~e 

]'(, .. ~islnnce HI 1000 c.n-I():;, cnp:wita nee :ll1d 

dissip:I! ion faClor (/J = .~) at 1000 cycles. :tlld 

inductancc:\lId!<tor:1J!cfac!or(Q = J~):lt 1000 

c"clei<. 
.' Hc:<\d l!; :HI' rC'nd diR'(·tly from dia\:; having 

~\ppr():.:imnlely 100r!;:lI"ithmic scales. "j'he posi
tion of t he decimal point. and the clct'! l" ie:ll 
unit ill terms of which the measlIrement. is 
m:1.de arc indicated by the positions of two 
selettor :;witchcs. 

Hesist:lIIcc i:s measured in tenns of :l. sl:1.nd
ani resi:;I :Ulce arm: indlld:mee and <.::lp:1ci
tance arc me:lsur(!(1 in terms of mica <'::lp:\ci
t:mee standards, simibr in construction to the 
'fYl'E 505 Cllpacitor . ..;. 

A built-in galvanometer is used as the 
detcctor fo r d-e work, and head telephones, 
w:!Ulllly preceded by an amplificr, are used 
fot' lOOO-cycie mcaSlIrcments, 
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BRIDGES 

FEATURES: +- Complete anlibbilit.y, because 
of the :~df-COllbin('d standards :lnd power 
,<upply, is an oUI .. ~(a lltling fcallll'c of t his 
bridJ4c. The onl.v :UTci-!801',Y needed i.':i n pail' of 
hiV;h imJ)cdllllt'C (·arphoncs. 
+- Wide range." of all kinds of impcd:lIwcs Ci\1\ 

be rnea:mn.'tl simply and with rapidity . 

+- Convenience, combi ned with suffici('ut. :\CCU

racy for all but vcry prcei.sc wOI"k, make:; the 
THE {j,jO-.\ ill\"alw_hlc in C,'CJ"}' elect d eal 
I:thoraiol'\'. 
+- l)il'cct~l'cadi ng dials eli minate lHlditional 
lime alld t rouble with calculations. The P:IIlC[ 
pholoJ,(mph shows Lhc si mplicit.y of t he 
controls, 

SP ECIFICATION S 
Range: T i,e r:\n$tl'~ of tloe in~trurnent :Ire II"h-l'n in the 
fuliu"jnll: I:lhl('. Th~ 1lumer;,',,1 \·,,1\1(:~ "r(' tlie Tl'adi"l1:~ of 
the r"lihr:H<.'tI di"l~ muhiljli,~1 hy Ihe ...cj';II~' of the 
dl~'"d<, »elector S"ilelH~~. 

If, .i.,,, 11'«::----
('''1",,';1'''';;1: 

.1Ii",·tIl,m' .IJ I1.ri,,"'tIl 
-'T:"i';~lIiol"" --"C::"=,,:,,:,,O,=,,:,,-

",;(·ro'II;,·ro. ]UI) mil-ro-
f,'nld f"r"d,; 

J"'/'U'/'II'U m;,·r"h ... nry ltK) he"ry~ 

l)i~~i/~'li"" r"r/nr (~) 00" 

.'/"""1}(" ,..,1(;1". (~ <.>r () ) 1000 

Accuracy: The I"r~c d;recl'fe"ding dill1 co'· .... r" two doo· 
",I,· •. Ihe "'11;" dct:l(1e 1)("'i"l( ~pre"d OUI over I:? inchC$ 
(t hr ...... o(llIMlcril of the tli,,]). I t nmy be ~N to 0 21""(.. 

.\,·cur, ... ~· of re"di,,!,:._ for ralxu'i)"nN' ~nd do(' rc·i"'l~noo 
i~ 11' ;" for Ihe intI'TIIII'CIi,ttl' multi]llier dl'<.!"dc~: for in. 
,hl<")''''ti'. :!'(. Thc lI('cunl<".'· f~LI ~ off in Ihe lower r""Red 
locl·'''J,..(lof Ihe c~),'(!mely ~"",II "aluc~ to 1)(') III ... :.,urc..i . T he 
,'rror in(·rc" .",<!~ to 21"" ~ for '· ... 0· 1""l:e v"lu .... ~ of eU]J"I'il~ncc 
,mil d-e r(-~i~lal)ec. ",\(1 10 IOI"" ~ for Iftr.':e \·"lueS of in
d,u·lu"el'. 

.\(·ctlTllr~· <.>f rc"din.': for di ..... il'ali01l f"('tor or for storll.':e 
f,,,·,or in term~ of il" n ... ·;prorul i. titll ... r 2if'~ or 0.00-">. 
whi('h""cr i. the I:lrlo(er. FOf" di.;;,.ip: .l ion f:l('t<>r~ lar.r.:er Ihan 
OJ),) "",I ror C(lrr(',,)oOndi"lI: "IOI""lI:e fll('\or~. lhl"! IItt"r:\n' 
is IO'""~. F ..... l'1'1}:.ril:llltt< of le ...... ~ llonn 500JlJlf when 1111.''':_ 
\Ired On ,he lo,,"e~t (;" I" ... i,,,,,('(; ,,,,,Io;pli('r the error in 
di ....... iplltion fll('IOI" i,Wf .. lI ..... •• ,,~ 1'1")Iltit,,n~-e dc.::rell."C.<. 
I'..,,,ell;1I1o( ~Ihou~ ltXl'"'V f<.>r 100 ,..,..f. 

"l'h(: fTl~llIellcy of Ihe micr<>phone '",,,,,"('r is 1000 cycle:! 
within ::l:S''f:. 

Powe r Supply: FOIIT :0;0. G dry eclls rOt' thed-c ntc:.s\tre
"W"'~ "lid for dri.-i.1I1: the mil'rophone Immurer arc ~1IP
plic-rl with the '1' 1 ,'1; tNO-.\ IlIIpcda.u-e HrilllCc ""d ~Il"ce 
for Illem i.< l)ro\'id~'(1 :It Ihe toll of Ihe ('"hinel .. 

The Tn'l; GaO-I'I O"ciJIalor-.·\1I1!11i!icr d(>';('rihe(\ on thl' 
lI('XI I):ll.(e is :11~o de·iJ,:lIed \0 fit ill\o Ihe h"l\er.,· corn· 
l",nm('1I1 and provide i",..!"!"..".;1 1H; 11m! d-(' output fOJ 
the hrhll.(e. IUllddilion il Im~ "u "rnplifit'r for IJ-..(l ill Ih~ 
dNe"lo r rirruit "",I a 111I,,,h,,r nf nth"r nlJ"rlltill~ fe"lure,,-. 

Th(' hr i.1I:('. " -illl T,I'I; ii:-.t»-I'I ().rill",,,r- .\ lIIplitier 
i"_,,,II.,1. is :"':<I;hohle "d the Tn"; u.nJ- .\I'. :-;ee price li ... t 
IloC!low . 

E.ternal Generator: I'ro"i~io1l hll ~ 1}(.'('11 I,,:\de for u~ill ~ 
:m ,·.It·.,,,.ll1:I',wrIlIOT. "hhn"r::!. i,~ ('" II,,,.i\:.,,,,.... 10 I!:rollnd 
"1:<1.'· illlnxl .. ('e ,<'>111<' error. ,;"hje,·t In Ihi.li,"i'''li<.>''. Ih~ 
frl'<lut·III·.'· '"II~' hc '·"ri .... 1 I),'cr" "itlc r,IItll:e fr .. ", " fc" 
e.\"I·]e. to LU k('. T he .... fTC<'! of lI:e".·r:\I .... I: .. ~md ""Ixu'il"na' 
Cl.n 1)(') r('<"wcd h." lI.illl:" Tn'.; .;,,, T r:< n,foTtn('r 1"'I,wccn 
I:eu('r:\!or lind hridS!e. (~('(' l"'lo(e lOO l. Th" r",,,li,,S! of th~ 
IIIaill ,li,,1 i,< indepe'tll('lIt of fr(~IU~'''·.'·' while the rcadi"l1 
of the I"". di"li ItIll.'! he (· .. r ...... ·. ('<1 f(lr fr""IIlt·IIC.'· . I'ro· 
"i,i')11 i" .n"de for ",Idilll.( (''''el"lt,,1 r('_i.,t:llt.·c if it i~ 
,,,"(',·,...,,r.\" It) ;"r·r('"..., the r'IIIr::('~ of Ih .... e d;al~. 

Accessories Requ ired : E:\rllho"('~; llrll~h. :"I lodc1 
A. " ... ""'0'"'''''''0,,,1. '1'" i" .. rc: ..... · Ihe ~ell,iti,·il~·. "I) :\It'pli. 
fief" i. rl'<'ol,,"end .. ..:I. (See T\ 1" ; U.-oI»-1'1 O~dl"'lor
AII'I,lifier. u('''~ 1'''I,'t'. ) 

Moun t ing: H1a('k "r.\ .. kle_fini.h "hlt"inlllli llal)el,nounled 
in " ~hi"l<k,1 ",,111\1\ ",,!.>i""I. 

Dime ns ions; (Width ) 12 x (de"th) :!U x (hcilCht) 8}1 
indw •. on·r-:,II. 

Net Weight: ;II'~ 1)()lInd~ indudiltl; h"tlerie.i. 

Code 1I"0rd 

650-A 
6S0-AP 

Impeda nc e Bridg e, with batteries .. 
Im pedan ce Bridg e, with Type 6S0·P1 

!lEAST $260.00· 

Oscillator-Amplifier, A-C Ope rated . 
Brush, Made l A, Earphon es . . ................... ...... . 
.Without f:l rphoue.. bUI indud'". Wtllrr~. 
l'ATi::~T ~o·nc..:. For Tvro; ,;.:,0.. ,\1'.""," ~Ol'" \I all'] H. '"~ "j. 

FlU.\" 

TEI.I.O 
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USES : The TnE G50-PI Oscililitor-Amplificr 
is a useful combination unit designed to fit 
into the battery compartment of the THE 
650-:\ Impedance Bridge. The THE G50-Pl 
operates from the a-c power line and provides 
a vacuum-tube oscillator operating at one 
kilocycle, 1\ sOllrce of de for res is tance meas
urements, illld an amplifier to be used with 
earphones 01' :111 cxtCl'Hal a-c galvanometer 
a.~ the bridge detector. 

The Typ~; 650-1'1 is not limited to operation 
with the TY1'~: 050-1\ Bridge and call be used 
as it compact oscillator-amplifier combination 
with other bridge systems. 

DESCRIPTION: The \"Hellum-tube oscilbtor, 
amplifier, and reclificr for pro\'iding the de 
arc all mOtln ted in :\ compact. metal cabinet 
with a top coni I'ol panel which replaccs the 
wooden CO\'cr normally uscd on the battery 
compartment of the Tn>~; G50~A, The control 
]lanel has 11 switch for select ing either t he d~c 
or the one~kiloc'ycle outpuL, lwd a switch to 
selec!' :1 flat amplifier cilanl ct Cl'istic or a re
.'!1)Qllse tuned to one kiloeycle. BOLb the oscil
IntoI' ou tput and the lilllplifier gain can be 
\'uried by jJanei cont ruls. 

FEATURES: + A~C opcl'ation of T nE (l50-PI 
completely dispenses wiLh nced for bat.teries 

BRIDGES 

TYPE 650-Pl 
OSCILLATOR

AMPLIFIER 

for alliabon\tor) measu remen ts on the TY PE 
650-A Bridge. 
+ D-C output is considerably higher than !,he 
6 volts norm:llly provided from batteries. 
T hus, wilen the sclf~contnined galvanometer 
is used, the sensitivity of the bridge for higher 
resistance va lues is greatly in creased. 
+ Ol;cillator frequency is within 1% of nom
inal frequcncy after warm~up periods, thus 
minimi1.ing errors in J) and Q measurements 
caused by dependence of dial calibrations on 
frequency. 
+ Out.put of oscillator is greater and distinctly 
purer t.han t.he ou\,put of the bridge hummer 
which it replaces. 
~ Oscillatur output is adiust able. This fC:l ture 
is espccially valuable when mC:lsuring iron~ 
corcd inductors at low flux densities approach
ing; initial pcrmeability. 
~ Shielded transformer between oscillator and 
bddge reduces s t ray capacitance errors nor
Ilhllly cncountered wilh external oscillators to 
vnlues comparable with lhose from t.he i n~ 
ternal hummer . 
~ TYi'~: ()50~P I cnn be used sepnrntely as 
oscillntor and llmplificr Or source of de for 
o\,her appli(:llt ions. 
~ Amplifier and fille r make possible grel.\ter 
precision of set! iug. 

SPECIFICATIONS 
Oscillator : 

FrP.{lucncy -l ke ±l%. 
llnrmonil'~-]ess than 4% at full oU(Jm t . 
Ol>Cu·drcuit \ 'oh"J.:<' - "onljnuou,;iy "djus!ai,l.:: up to 

"'a.~i",u'" of 10 to I.; volt,;. 
inll'rlll'] 1>nl>l.'(],!ncc - :WOO ol""s. 
lI",n Le"el - 15 InV, 

Am plifier: 
\ 'oh"lo:c Gain - ('on!i"\lO\l~ly adjll~!able III) to about 

15 elh (with IlVl'rl'lo:e loe:,d])hollcs) . 
Sl'll'l'!i"ilv - "1>J)roxilt1.~I('].'- 15 db >II (cnmotion to 

recond h:U"lOnic when tuned to 1 kc. 
lIu", I..(',·c]- imludib]e. 

O·C Ou tput; 
Open-ei,,·,,;1 \ 'OllllgC- 11'0 volt<l. ull]lroxilOultely. 
I"teruat HC>li~lan~ - 23.000 ohlll$. 

;\1"si'''UlIl Cnrr('III.-8 "'a. no adju~l",c"'t I)rov[ded. 
Can he ~hort-drc-"iICd wilhout d:"n>lge. 

limn Levcl - Iess 110:1" IOU Ill" nO load. 
Power Su p ply : IQ.5 to 125 (or :HU to 250) '·otlS. 50 to 
00 c.\'de~. 
Power Inpu t: ]0 w~tt!S. 
Vac uum Tu bes: (all s upl>li~'(l). 

I - GIIG 2-GSL7-GT 
Accessor ies Supplied: C'onne<.;tor for 11»(: bc~"'~'Cn 
O!Seilla tor-R",plificr and bridll:c, and lill.., cord. 
Accessor ies Recom men ded; EarphonCiS o r :I-C output 
mctl'r for u:;c with allll)]ifiel' 011 a-c ,nCH.:Sllremell l$. 

Dime n sio ns; C"hinct- 10M )( 2M x 6},j' inehe~. 
Panel- 12 s:l% i"che~. 
Net We ight: !) ]Joundil. 

COile Word Pn'ce 

6S0-Pl I Oscillator-Amplifier . .. . . .. • • _ .. .. ... 1 
Bru sh, Model A, Earphones . , ............ , ......... . 

nOGUS 
TELLO 

$150.00 
12.00 

PATENT NOne£. See N<lICit \} lind 14. j)hgC vi, 
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BRIDGES 

TYPE 667-A INDUCTANCE BRIDGE 
USES: T his bridge is designed fol' a!;clIl"Hlciy 
mcasming the audio-frequency inductance of 
small coi ls, which h:1.ve:t low ndue of .'Storage 
factor, Q. at :lu<iio-frcqucll(:ics. It is u:;ccl by 
JU:ln)' coil and I'ccci\'cl' m:UlIIfactul'crs for :111 
audio-frequency measu rements on the tuning 
coils for radio rccei\"cr",. It is :11::;0 cllpablc of 
mC<l:ouring higher \":l!UCS of inductance (up to 
J hellr),) :wel hence cfln be used as a genoml
purpose inductance bridge. \Vhcn connected 
:1$ a Campbell mutual induci ance hridge, it 
can be used to mcnsmc Illutual indw·jancc in 
IeI'm!; of the internal :-;tancbl'd. Terminal:s arc 
provided so thaI the bridge call be connected 
H;; a resOllance bridge for such mC:l>mrcrncnts 
as the ratio of lL-C to d-e resistance. The d-c 
resista nce can be determined by using a 
baUery and g:i]\,linometcr in place of t he 
uSlJ:l1 :\-c generator a nd detector. 

DESCRIPTION: The TnE (;Gi-A Inductance 
Bridge is a con\'ention:ll impednnce bridge 
specifically de::;igned for inductance measure
ments. The neccssary design fe:Hures to 
eliminate residulll sou rces of error ;md 10 make 
lhe bridge direct rcading hil\'e been incor
POl";lted. The variable resi.-;tors in both t he 

standard and t he unknown anns arc induct· 
;wce eompel1!<ated, identical in construction 
\\'ith TYI'~: 670 Compensllted Decade I ~cs i slor. 

The \"ariable indllctor, L p, in series with the 
unknown mnkes it possible t.o obtain 1\ final 
inductance balancc independent of t he re
sistive balance of t.he bridge. The st:l. nda rd 
inductor i.-; wound on it ceramic toroidal form 
in order lo minimize magneti(; coupling wit h 
the variable inductor. The switch. K. is ll~ 
when the bridge is connected as ;1 rcson:mct 
bridge. 

FEATURES: ~ lIigh nCCllraey (wilhin 0.1 ,uh) 
for the measurement. of small inductances is 
onc of the oUl.standing feature:; of lhis bridge. 

~ Errors introduced by a sliding-zcro b:1i:WCf' 
,Old Ihc \'arialion of inductance with .-;eLling 
of the dce.lde re:;istol':; ha\'c been eliminatcd. 
Thu.s, induetanecs of a few micl"ohcmys caG 
be me:l,-;ul'ed casily and :lccuralely. 

~ .\11 int.ernal slallcbrd is provided for con· 
\'enicllcc, but terrnin:tls ure available for ex· 
ternal standards when necc,;sary to cxlend 
thc range of the bridge. 
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SPECIFIC A TIO N S 

Range; Inductance. 0.1 microhcnry to I henr.,- . The 
ranJ!:e ran he extelld~>d h,'- u~ing Tn·t: 1482 St.11lfl :ud 
Indu('tor~ :18 ext..,rnal M:lll(I:,,-d~. \n,ell thc iute!"":I ) 
~(lInd:lr() is u .• (>d . the bridge will l)alanee fo r I;toraJ,(c 
t3Ctor~ bctwcen 0.06 and jnfinity at Ike. 

Accuracy : rnduct:ln<,p'. ±(O.:t;~ + 0.1 I'h). The c'lpaci. 
11\"00 1l( '1'0~~ the U,,"K:-JOW1\ t(:l'I1li"als is ahout!J() J'1'f. 
Tlli< tap:u'i(aIlN! "ill intrcaoW tllp. I1lNt.<ur(>d ",due uf large 
indurtors frat'tiot1alh' lw the a ' ''UUnl w1LC. At ] kt ;tn.) 
I h the in('n'"sc i~ O:;~(;(lo. 
Frequency Range : All "'lliht:ll;uI\ "Jju8tme"l~ :He 11l,,,lc 
It a i""lumH'," of I k..,. The !".idg;c ,-,,,ll 00 u""d :It allY 
frcquc''''-'y bet WN'1l GO c.H'lc~ and J 0 k ilo<,.,-cl<,s. but errors 
resul1 ill)( rrOlIl ~Im.\· ""pal';I"nce i1l(-r",,~(> with f' '-''IU(:Il''y_ 
When large vahl">' of illduct,,,"ce are mea .• un·d with 
external ~t"nd"rd~. the ft'<;O<jllcnc,l- should 00 10w<;o,.",1 to 
4\'oid reson"neO eifee ls . 

Standards: The .~tandard ind,wtor is [. \.,ni llih"nry 
toroid wound 011 a c,-.r,,,,,;,, form. H~,b(atwe habnee of 
Ihe bridge i., mnde by means of re~i slor~ ha\'inlO!: ~mall 
r~idu~1 itld" , '(a,,~c~. 

Mounting: 1'10,-. hridge i,; 81l]lplied ;n a ~hicldcd cahinet. 
Aceessories Required: O~cill"tor, "ml'lifu~r , and 
Mrphone8. Tn!.: U]4~.\ O,,~il];ltor (sce ]Jllge lUI) and 
TI'P): 12:11-/\ ' \"'IJl iiil'r and ,,"ull Deteclor (~ec page 
Wi). or the Tn" 1212.,\ Uuit Null Detector (!ICe pago 
Ill) are ret'OmmcndlXl . 

Accessories Supplied ; Two Tl"i't: 274-",0 Shidde<l 
Co"nwtur~. 

Oimensions: (Length) 17j1 X (widt.h) Hi X (height) oJ,1 
inches.ovcr· all. 
Net Weight : :n poullds. 

Ty-p" 

667-A I Inductance Bridge . 

BR I DGES 

Price 

. 1 $450.00 

TYPE 1604-B COMPARISON BRID G E 

USES: T he THE !GO-l-U Com parison Bridge is 
desiglH'd for the ra pid test i ng of corn ponent s 
at audio fn'(]lH'lwics, by compari,,;oll with nn 
appropriate stawlltr(l. ' r,\'pic:ll nWlIsurcments 
for which tlli:; n' r:;:~tile in i;; trlllncnt is suited 
include: prodltdion t('siing of ganged poten
tiomc(cl'."; or capa('itors for trfl.Cking; measurc
ment of small \'a\I\(''''; of capaeitanee; chocking 
center-lapped windings for proper iO('tLtion of 
\:1p. Tn product ion and in t he den'\opment 
labol'a.tor.v, the bridge is useful for the mpid 
mntching of components for usc in critical 
cin;uits. 

DESCRIPTION: This instrlllnt'nt is completely 
self-conta.ined, con . .,;i",;ting of a bridge circuit, 
an oscilln.t.ol' operating at -lOO c, 1000 e, Ilnd 
,,) ke, and a scIlsith'e cathode-ray- tube \'isual 
detector. 

The bridgc ci rcui t consists b:1siealhr of [t. 

pf\ir of rcsisti\'o ra,('io arm!';, with a preCISion 
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BRIDGES 

linear potentiometer p t'oyi cling a cali brated 
nt.ri~ltion from IIniLy. A di trcren tial capa<:ilOl' 
across 1 he I'a('io a rms pl'o\'idc,-:; the phase-angle, 
or dis::; ipation-factor, balance. T wo ranges of 
impccl;ll1CC difTcn'IlCC arc provided, ± 20% 
and ±5%. P ro\'isioll is made for switching 
the point at which! he bridge CUll be grounded, 
so tll11t measurements can be made wit,h the 
unknown either grounded or not, as desired. 

T he oscillator is a COIlvClltiolUd R-C phase
shift osciH~t.\'ol' whieh is coupled to the bridge 
through a shielded bridge t ransforlller fmc! u. 
cathode follower. The e~tthode follower elimi
nal (,::,; any reaction of the bridge back on the 
os("iJlatol', while (he tmnsformcr shielding pre
\'cnts :Lily unbalaneed voltages from the oscil
lator from uUet:ti ng the briuge balance. A 
d ificrcllti,'ti eapaciLor is used to balance the 

capacita nce from t he transformer sh ield to tlw 
ends of the shielded winding. 

T he detector is :t three-stage, high-gain 
non-linear amplifier. T he highly non-linCH! 
n:spons(' permih the bridge to be balanced 
withom continua l resetting of t he ,!..!;;~in con· 
11'01. Balance is indicated on a cathode-nl" 
tube. . 

FEATURES: ~ Hn.pid mcasurerllents. 
~ Three measuring frequencieK 
~ Hi gh accuracy. 
?o- Wide impedance ntnge. 
?o- Hequ ires no accessories - rei\dy fot' opera· 
tion when connected to power line. 

?o- Visual null indicator. 
~ Grounded 01' ungrounded mCaSUl'ellwnts 
call he made. 

SPECIFICATIONS 

Deviation R a nge : l~or irnl-'<.'<.bncc diffCl'cnce. ±5"'r lind 
±200/o, sck~tcd by a I-'nne\ ~witcl l. For di.~~iptltioll faNor 
diffcrcn<:c. ±.OOV at 400 e. ± .0 15 ut 1 kc, ±.075 at 5 kc. 
Impedance Range and Accuracy: I mped"nccsbetween 
2 n and ~o :'lIn call be compared. For the 5% de"i"r ion 
rall,l(e the ba~ic "ceur",;y i8 ±O. l%, but at extreme ""l\le.~ 
of impcdance the errOr i,; sornen-ktt greater. The 
rllnJ,:C for r~isto('~. C"P:lcitOI'~, and indUClOr>s fOf which 
the ±O.I % accuracy allll\i~s is given in the table: 

Fret{l/NICiJ R " C 

<lelO c 12 n 1020 ~ml 2 mh to 1500 hi 100 pf to 50 ppl 
Ike 2Ilto2U:'II!! IrIlhto 250h 30I-'ft050,,1-'£ 
5kc 4flto 2 '\I I!I ~OO",hto lOh 21-'ft050"1-'1 

These ranges apply for eomparison of compone trto! whoso 
di""ipalion faetor diff"ren<:c>s do not excecd .02. On the 
2004 \I('\-i"tion ran~e th~ accuracy i~ ±O.5% over the 
So-'lUIe impedarlf:e nmg:~s. 

D issipa t ion Factor Accuracy: The accuracy of 
mell"urelllent of differen~'C.~ of di ;;:;ipation fnetor is; 

40U c ±(o.o002 + ~Io of the impe<lance clifI<!r 'ence) 
I kc ±(O.OOO5 + 2tj;- of t he impe<ciHnce diff<!rence) 
5 kc ±(O.OO25 + ~Io of the ;"'pe<.lun<.:e difference) 

Frequency: Fn.'<.\uctl(;ies o f 400 c , 1 kc and 5 kc are 
pfO\·idc<1. !SClectc<1 1).\' panel ~witch . The frelJU~llcy i~ 
witll;U ±3% of the 1I0rninai " aille. 
Grounding; Two ground positions me l)rovidL'd, one of 
whidt grounds tho jlltictiOIi of the st:tn(brd and unknown 
imp!)(lmtce8. With thi~ eO!lnection the lOlal imprn:l :m~'(!s 
between the high terminals and ground aro cOI1\llilred. In 
the othcr conn(lr·tion the jUIlClio1l of the ratio aro",s of tho 
bridge b groundL'<.t. Icaving both termin ,.I~ of thc $tand· 
Ill'd lind unknown u"~ro\lnded . With thi~ eonneetion the 
d irect i",pL'(l:.nee bmween terminnl~ of a componcnt i~ 
Inea~ured. and terr"i",,! il"pedunce~ to ground, within 
certain li!rlit ~. will not 1,fTeet lhe bridge balftnec. 
Voltage Applied to Unknown: Approximately one 
,"olt, 101' impedances aoo"c 500 n . For lowcr ""lue~ of 

in'lJ{"hnee tlte \'olta,l(e is decrca:st.-d, corresponding to 1 

!!Oul're iml)(l(bnec of the ordc>r or 100 n. 
Zer o Ad j ustme nt : An Il(lju~table index lIIark is pro:> 
vidcd with locking rncans so that the zero can be off,;e\ 
to cOl're~]Jond to the de\'intion of the >st'tndnrd component 
from the desir'cd nominal \'alue. 
Power Su pply; Hlr ... l25 ' (or 21()"250) \'olts, 50 to 00 
l·~·c\es. 
Accessor ies Supplied: Une-Conneetor eord. 
Accessories Req uired; Adju.-table calibratt-d stmH_brd! 
such as thc '1' \' 1'1: I 'J3~ DCl'adc i{c8is tors. Tn>!: 219 
Decade Capl.citorg. and '1'1'1": ",!l0 Decade Imhtetors 
nu,." he used. Fi~,!{l sta"dard~ ~ud, !\~ the 1' \'I'J; 509 
Standard Ca"acitors. '1'\'1'1: ) ,ISI ,\nd '1',' 1'>: 1482 In· 
dUctNS, and Tn'>: 500 l{esistors may also be u.oed when. 
c,'cr lIpproprinte \'alues arc <\""ii"ble. 

For proouctioll tUSb. (he st arldard is often a component 
of thc tYl)e to be tested. thllt has hCi'!1l mC:'SIlr()d ind ... 
pem\"mly or oth(>rwi~(> selcct ... >d . 
Accessories Ava ilable: TYI":s 12;H·P2 aud 12;H·\,.; 
l,'ilters (pages ltl!$ and 100) fol' providing frequcncy 
di~cri'rli""tion . 
Mou n ti ng: \\'elded alulllinum cabinet. 
Dimensions; (Width ) 12 inch.",. (h<light) 14 7:1' inches. 
(depth) 10 inches. owr·"n. 
Net Weight: 22J1I)oUll(\,j. 

Basic ""hcmatic dia,l(mm 01 the bridge circuit uwd. in 
the T n'J; lG().1·B Compari!!On Bridge. 

T!lfJe""::-_,--:-__ ---, __ -:--:-: ___________ ,-__ --"Code Word 

1604-B 1 Comparison Bridge ... ........ . .... . . 1 FA'l'1'Y 

Prt'cc 

$390.00 
1'.n·E NT "OTICE. See )<"""~. p~gc vi. 

94 GENERAL RADIO COMPANY 



 

BRIDGES 

TYPE 1612 R-F CAPACITANCE METER 

USES: The Tn'I': ]()]2-A B-1< C:1pacitnncc 
:', Je!cr i .... fL dC\'it:(' for com 'cn ientl,\' mcasming 
capaci!llllces IIp to 1200 J.LJ,Lf :it 1 megacycle. 

\fith the addi! ion of a. ,-;impic 1(;:<' jig, the 
Capacitance '\[0\(-1" is Cibil.\' <lciapl.cd for the 
rapid measurement of capacitors in produc
ilull. Wi t h lest cells, it hIlS heen used in 
chcmicfl i Pl'o<:c,j . .,;c,; to compare the concentra
tions of ingredients in a process with a 
st:lll(ia rd mi)(tul"c. 

The low-mngc model , T YPE 1612-A I" is par
ticularly useful in rncasming t he Cllp:lcitancc 
bet ween terminal:; of a. vacuum-lube socket 
(BET.\ [A Spc(!ific.nJioll TH-Ill ) .. \ciaplol'S 
for the measurement arc listed below. 

DESCRIPTION: A olH'-mcgacyelc o",ci l lat.or is 
loosely coupled La t he rnea~n lrj n g: cirCllit , I\-hich 
incorporat('s a calihrated capaci tor, a n induc
lor, a ll/! l.~ crY:;IHI rectifier and micl'Oammeter_ 
}[ :\llual cont roJ of the o:;cillalor Oil t pu t. is 
Il ro\- ided _ 

),[ casmement IS made by a sllhstitution 
method in which the ca pllci t.ancc of the cali
br:lted cllpncitor is redut"ed to rc-e!<tnhlish 
rrsonalH-e after the unknown cap:wit:lnc-c is 
con ncd('d to 1 ht' X tcrmillllJ;;. 

The relative loss for ca paeil 0t"S similar in 
Sl rUC\.llre is indicllted hv the ma:-.:imllm deflec
tion of the mel c r n I 1'('.~OI!lIllCe_ 

FEATURES: +- E:l>;c :1 IHI ,.:pecd of me,ISllrcmcnt_ 
+- The rangc of the in:-;I rtuneni covel's capaci
tors commonly used in 1--1" Ci l'(· llil,s. 
+- Compurati\·c indienl ions of dielectric losses 
aI"(' readily obtained. 
+- Simple a nd aecllrate. 
+- A-e or d-c operat ion. 
+- Capm:itances as low as 0.05 pp.f can be 
mC:li<\l1'('(1 on 1 he TYI'~: I ('i 12-.\ I , lllodei. 

SPECIFICATI O N S 

Ca pacitance Range: T YN: 1/jlZ-A. 0 to 1200llllfin t wo 
h,,,,d~ - 0 to SO Ililf :l"d 0 to 1200 iliA , T l"l'f: 1(;]2-,\ L. 
o to IOU ",,( in two I",,,d,,,- 0 10 1(1 i'i'f and (I to 100 ",,(. 
llalll!CS arc "witdwd ,",lIo""ui<-all.,· a s cal"I<"it"""" d i,,1 is 
rot~lCd. 

Ca pacitance Accuracy: 

r/lc",--,_-,/~'""'C· ""O"O""" __ ,_-""C'""O'C"""""''''''-__ 
16 12_A I ±O.~""fhclow 1011"( ± 4 1l,,(bc]0,," l00"llf 

± 4i( ,,111)'·(' III ""f ±~("~ "lIm-!) 100 "Ilf 

1612_CAC':-I70.0 I "i'f 11('10,," 11lllf ± U.-I Ililf 1)(>low ]Ollllf 
_-'c"':-c'_' :;_"c,.c'c,·:'_'c"=,,=,'---_, ±'1r-; :Ih",·c 10 11/1.( 

Meter Circuit: Squar(' I" ,,". 
Voltag e Across Unknown: (for Hi.t:h Q (';)paC'it or~) 

1(il:!-. \ 1I;>(h Haugc 
1.0"" Haul(c 

l hl:!_ ,\t. ]Ii>:h ll:lllll:<l 
Low Ilnu>:<l 

10 \"oh ~ full ~"al<l 
55 \"olt~ full s(·alc 
35 I"oh~ full ~'·'II(' 

100 ,·Olls full ~{':Ilc 

Capacita nce Scal e: ":,·"lc i< 'l!t'c;L(1 uut at low ('>"d <If 
dial ,p,d ",·"rl., ]j"I·;U' lIt high end. [,,,,. TI .. I': 1(;1:!-.\. 

smnllcst di,·isio!\ i ~ 1 ",,( for tlie lOll" r:u'II:C a nd 20 ""I 
for the high ra">:c. For TI·,'f: It;I!!_AI •. sm"lte~t ~c"le 
dil"i"iolls arc 0 .1 :Iud 1_0 I'"f. rc~p(lcti,.,~I.,· . ,\liui",uII) mc,,~
u", hle capacilau('c i~ "boul one-half the s", ,, llcst di,·isioll . 
Die lectr ic Losses: [{cl"fivc ,,,ctcr indit:"tiOllg with 
diff('rcnt d icicNric ~""'I)lc" .t:i,·c " cO'"par"ti,·c ",ca~un., 
of d icl(:ctric loss. 
Oscillator Frequency: 1 ,ue.l(i\c.\"(;le ± Io/c adjusted :l ~ 
faClor.,- . FrC(luCIl(·.'· c;' " 1)(> n'adjU~IC(t if ll(''<lc..sury 1.>.'
m(,:lu ~ of " mo,·"blc du~t. oor('. 
Resonance Indicator: A 1:",:11 cry,;!,,1 rolctificr i~ used 
with :L mlcroamulctcr to indicat,; rc.,on,,"ce . 
T ube: 117X7_{;T. 
Accessories Supplied: Li"c eonne<:wr cord nnd ~l>ar(: 
fu~."_ 

Power Supply: 1]5 ,-olts. 50 to (j(I cy. 'lcs "c. 0 ,· dc. 
Powe r I nput: I:! " -"US at IIi) '·oJt.,. at" . 11 ""tWi nt I Ii) 
,·olts_ de_ 
Dimensions: ( I,ength ) l:! .~ (I",ill:hl ) \;% ~ (dCll!h ] 7' ~ 
iud,e",.o'-cr-"II. 
Net Weight: lZ pou"d~. ·1 OUII<':CS. 

e(>d" l1"",d Price 

16 12-A 
1612_AL 

PATENT l\""OTlCE_ 

R-F Copocitonce Mete,. I 
R. F Copocito(>u Meter ...... : :: :: : ::: : : : : :::::: 

.,."n:1I 
AGAI;o.': 

$220.00 
220.00 

1612.P I 
1612-P2 
16 12-P3 

s.,,,, Nu'" t. f"-~I>e d . 

SOCK ET ADAPTORS FOR USE WITH TYPE 1612_A L lfor RETMA Spedf'lcotion TR. l11) 

Adaptor for 7.pin miniature. _ . 
Adaptor for octal. _ . . ....... _ ... . 
Adaptor for 9-p in minioh.l re nO\lal ........... . 

ll t:l'1·A 

OCT.\!. 
:-':O'·}d . 
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$9.00 
9 .00 
9.00 
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BRIDGES 

TYPE 916 RADIO-FREQUENCY BRIDGE 

USES: The THE !)lij Hadiu Frequency Bridge 
is designed for irnpcci:lllcc mC:1:"lLl'cmcnts at. 
radio frcql\(,llc ics. li cu n be ll:;<''(! t.o mca:sure 
dil'C('lly the re:lctancc :wel rc"j:;ta nce of 
anlC'llllaS, transmis:;ion lines, :lIld circuit 
('lements. The usc of nn cxl<'rnul parallel 
capal'itor makes it. pos:siblc La measure parallel 
witI'd ci rcuits, high rcsil'll:tlH;CS, :lnt! other 
high impctl:H1ces. 

T he hrid ge is in tended for measuring low 
impl'dnnccs nnd compicnwnts the ' I 'yp~: 821-.'\ 

Twin-'!' , \\'hich is bClSt :;uilCd for measuring 
high impedances. Two model::; arc available' 
TYPE \)It;·.\, for f .. eqncndes hetween 100 kc 
and GO .\ 1(>; and T ¥PE 01( .... \1. for frequenc ies 
bCLwccn .)0 kc :md ;) '\ Le. for measurements in 
the siamlard broadcast hami, the TYPE 

!Jltj-.\L is recommended, h<,'Cause of its higher 
sensi tivity in t hat frequcncy ra nge. 

DESCRIPTION: The bridge cir(' ui t Il,;ed is 
shown schematically in the diagra m below. 
\ [e:HjUrCments arc rnnd e by a series-substitu· 
tion method. The cornponents of the unknown 
impedance are deknniuCt I from t he change in 
.~('II ings of c:lp:u;ilOl's C,I and C'" T he un
kn{)\\'11 reaclallt·c ai 1 .\ Ic i.s read directly in 
"hms frolll Ihc dia l of C", and thc unknowil 
n,,.,, is tallt·(, in ohms froEll thc dia l of C,I. 

In making mca.sul'cment .s the h r idge is first 
!I:danced by mcan.':> of ca pacit.ors CI' :lIld CA 
\\'1 III a shorL-ci rcu it. acros.s t lie \Ill kl\o\\, 11 1 ermi
nals. The :shori is t.hcn removed, the 1\11 known 
impedance connected , and the bridge re
halanced. The resistance is t.hen given by 

Hz = ll/l (CA. ~ C.112 
Lx 

aud t.he reacta nce by 
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where lhe subscripts 1 and 2 denole lhe dial 
read ings for the ini l ial nnd final balances, 
rcspecl i\·cly . 

The rcsistive eompollcnt is measured in 
lerms of a.Jixed rcsi:;tor (Nu),:l fixed cap:lcitor 
(ex), a nd a. \·luiablc capaeiLor (C .. ,). This 
feature is an imponant !:tctor in the high
frequency performance of the bridge because 
residual parameters can be made much smal ler 
in a fi xed rcsi.-;lor and a va riable c:l-paeitor 
than in a nuiable resistor. 

FEATURES: .. Direct-rending III ref:1ist:Ulce, 
independen t of fre(lucney . 
• Direct-reading in reaclnncc at a singl e 
frequency; reactall("c :1 1.. olhcr freqllencies is 
determined by dividing dialrcading by oper
aling frcqllcJl(;Y. 
~ Ihtpid, eon n :nicn i, and (lccUt"atc for :lI1lcnna 
impc(lu llt:e InC:lSU I·cmcnt s. 
~ Wide frequcncy I"1l llge. 
"'" Easily porlable - carrying casc is rugged, 
and cover provides storage Spacc for cahles. 
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lh:;ll<;tluu::e and rc~i~t,u,,;e or ftn ""teu"" iw~tetl\ measured 
with thc Tn'.; !)Ill-A Ibdio· F rC<jI1clley B rid).:c . 

SPEC I F I CATIONS FOR T Y PE 916-A 
Frequen cy Range; ,100 ke to DO ).Ic. 
Reactance Range: ±.iOOlI!! at I :'.I c. T his range \<al·je~ 
jtll·erscl.'" as the frC<lllcnc.,·. a"d at otlwr f'·e<IIl<lllcie~ the 
dial reading must be di,·idoo h.l" the frt'que",,}" in llle!,(ft
c.,·des. 
Resistance Range: 0 to lOoo I!. 
Accu racy; For rea<.:tallee. ftl f'·"'luelleics Ul) to 50 :'I lc. 
±(:?'?Q + I !l + O.OOOS X R X I ) , where /{ is tl,c mcai!
urc<1 resistance in ohms ,,,,t! f b the f,·equCIH,.\· in :'Il l'. 

For resi~tall"e. ut fre{lUenl'ies up to 50 .\ 1<:. ±(I% 
+ 0.1 !!). subject to COl"l"c<!t iou fo,· re"idu,,1 ]>:tra'uetcrs. 
At high frC<lll<!llcies the ~...,rn)t"lion depellds upon the 
rreo:jUe"I'." and "pOll !he n,agniludc of IIt(! uuknown 
re;;iSlance component. At lOll" fr~'(lueucies the eorr(!(:tion 
depenJ~ upon tho:: rr(!(tUe'Hl)" and "pon the mflguiwd(! or 
tho:: lI11known reftctan ~"{l con'l)<)nent. I'lots of both th"se 
~'OrrCl;tions "re J.:ivell in the inst ruction Look lhftl i~ 
8UI>plieo:l with the bridge. 

Sati~factory operatio" e" n I.>(! obtained " t frequcneies 
up to DO :'I lc ".ith ~o",ewhftt poorer accuracy "I)<)\·e 
SO Me thu" a t lOWer rreo:tueucie~ . 

Accessories Supplied: T\\"o input. trftnsrorrnens. one 
co'·ed,,!: thc )o,,·cr I)Orlion or the freo:\uenc.,· mnge. the 
other the higher ponion: ,wo lead" or different le"l(th ~ 
(ror COllneetiu!: the unknown i'''lleo:lftnee); two Si4-1t21 
Coaxial Cable~ ror counectin!! !,(enerator :lIId detector; 
one '1'\"1'1; 8i:I-PB Pancl Connector. 
Other Accessor ics Required: Hftdio--frequency gener
IItor and detector. The Tno; 1:!:!O-A Brid).:e Osdllfttor 
and the T\"1>.: 1211-,\ Uui t O.,";1\alOr MO ~atisfflctory 
generators 11$ !lTe the T n'.: lOOI - A (lml the Tn'l:: 805-C 
Stftndard SiJ.:wLl GCllemtOr.~. A well_shielded r(ldio 
receiver covering the desired rrc<\uency rattge makes Il 

s:ot isfflctory deWC1or. It is recOlllttlendeo:l tlm~ the 
receiver be (ilted with the Tn'.: 874-1'8 PI",el ConnOOtor 
~upplied to ftvoid leakugc at the input eottneetion. 
Mounting: .. \ irpla"t~lult!.;:t!!e IYI>C ,,,..,..., with carr.du.'! 
luu'dle. Both input tran .,IOl"IllCrS arc stored itt~idc the 
e'I.s(l. Coaxial cables. ie:tds. aud inilt ruc t ion book (lro 
atoreo:l in thc cover or the in ~tr\lment when not in uoo. 
Dimensions : 17 x 131,-1 x ll J.;l iucl'C-i. over-aH. 
Net Weight; 3'1 Y<lllou"d~. 

SP EC I FICATIONS FOR TYPE 916-Al 
Frequency Range : 50 kc 105 .\ Ie. :-:"ti~fartury upe", 
tion for man.,· meu~u,·e,,,ents can he ohtai",'" at f";"luen
des ail low <l~ 15 kc. 
Reactance Range: ±! I.OOOf)at 100kc. Thisrange'·arie~ 
in,·cr,;d.,· fI~ the rrOXjueucy. " ud at ot her frC<jue,,,.jes tl", 
dial readings must be (Ij,·ideo:l h.,· II,e rrC<jucnc)" ill huu. 
dreo:1s of kil.,.,yclcs. To fftciJitftte the tul'asuren,enL of .~mall 
reactances. thl' illS1rUm<'llt is provided with flU iucre-
mental reaetallce dial which Im~ n ral1J.:c of 100 ol",,~ 
at 100 kc. 
Resistance Range : 0 to 1000 fl. 
Accuracy: For renct 'll>t"c at frC<IUel1<'ies up to :l :'.I c. 

±(2% + 0.2 X 100 f! + :l.5/~G! /( X 10-'0 fl ) wlterc U is 
A. 

TYlle 

the mcasured rc-~ist"uee in ohms aud I"" i ~ the frequency 
in kiloeyde$. The errors in reitcutnC(l il1crea.,,(l re lati,· .. I.\' 
rapidly a t rrc\juen<'ic::< ubovc 3 :'lI e; 3.I1d :It::; ).Ie the ftcCU
mc"" is ±(:?% + 0.01 11 + 2.3 RI·· X IO~ Il). For resi>!t
anec. "t freo:l\1eneicsup to 5 ).Ie. ±(I% + 0.1 f) ) , subj (.'C~ 
to correction for re~idual par:llllc lers :It low frequencies. 
T he oorrer.tion depend~ upon the frequenry Illld upOn the 
Illftguitude of the \lllkno,,"Il react:lllce CQ' ''ponellt. A plot 
of this t...,rrcct iou is gi,·cu ill the in~tmCliOl1 hook aupp li(.·d 
wi th the hrid.l(e. 

Olher specifil'.1tions are idemiel1i wilh th~-;e for Tn'.; 
91G-A . alxwe. 

(.'O<./e Word P rice 

916-A 
9 16-Al 

Radio-Frequency Bridge (400 kc to 60 Mc ) . . 1 

Radio-Freque ncy Bridg e (50 kc to 5 Mc) . . 
CLVIC 
CLUCK 

$495.00 
535.00 
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BRIDGES 

TYPE 821 - A TWIN-T IMPEDANCE MEASURING CIRCUIT 

USES: Tbi,,; instrument. ]:-; used for impcdalH'c 
measurements lit, l'iIdio frcqllCIH:ics uet,wcen 
O.4G !\rc and ·10 l\fe. Jt I::; calibrated in capaci
tance and conductance find can be used t.o 
measure the cllpaci tnllcc and dissipation fac
tor of capacitors, the inducbncc and Q of 
coils, the reson:lIlt, impedance of parallel tuned 
circuit.s, and the magnitudes and phase angles 
of high resistances. Thl'Oligh the usc of an 
external fixed capacitor, low re.<;isl:1TlCeS, 
grou!l(]ed antennas, coaxini t,nl llsrnis.';ion lines, 
nnd impcil an cc-mfl tching nCLworks can be 
measured . It is parti<;ularly useful fot' measur
ing impedances lia vinp; small pha>:ic ditl"crences 
from zerO 01' 00°, such as diclectrie samph~s, 
low-loss capacilors, high-Q coils, and r-f 
resistors, and for accurately indicating the 
end poin!. in litra!.ions. 

DESCRIPTION: The instrument uses a Pnral
lcl-T null circuit, ns shoml in simplified form 
in the schematic diagram. \Jensuremcnts arc 
made hy a parallel-subs titution mcthod. An 
init.ial balancc of t.he (;ircuit is obtained wilh 
{,hc unknown disconnccted; l he IInknO\\'n im
pedance is then conllcded and the circuit re
balanced for a null. The componcnt.s of the 
unknown impedance :ne detcrmined from the 
changes in sett ing of Cllpllcitors C 11 and CG . 

Thc measu rement is made in lenns of the ad
mi ttHocc components of the unknown. 

The \':1111(' of ('ondul"1:ln("c is gi\'cll by: 

G "C'C"'II " CG i " " C' 'I = w- C'" = i·W-':" G, 

and thc dial of Co is ealihr:lted to be dir('ct 
read ing at 1, 3, W, and 30 \fc. For oLher fre· 
quencics, the dial reading is multiplied by the 
ratio of t.he squares of the \\"orking (lnd dirctt
reading frequcl1( ;ies. For lhe initial b:liaru:C. 
the conductance Jilll is seL :11. zero. 

Tbe setting of the capacilor Gu determine,. 
thc susceptive ba lance. The calibrated capac
itor dial i.'3 dircct rcading in micromicrQ
f:1rnds. C:1p:1eilan(·p (·an thmcforc be measured 
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directly . For other types of unknown, it is 
genera lly more cOIw enient to usc t hc sus
ceptance, 

Bz = W!1CII. 

Impedance componcnts, readance and re
si"tancc, can, of coursc, be calculated from 
the adm itt.ance component". 

The T win-T is moun ted in a shielded. ai r
plane-luggage type case and is complctcl.\" 
ponable. T \"I'E 874 Coaxia l Cou nectors a re 
u~(~l for the gcncrator a nd det.ector termi nal;;. 
The unkno\\·n connects direct h· to termill al,; 
on the panel. " 

fEATURES: ~ The accuracy of IllCIlSIll"ellwllt 
at high frcquellcie.,; i.':Illchie\·cd by el iminati ng 
the effects of some of the residual capacitances 
which nornwlly limit thc performance of 
bridge ei rcuits. 
.. Highly precif:>e balanccs a re made possible 
by the type of null method used with t he 
Twin-T . 
.);0 t ransformer if:> needed because t he 
genemtor, the detector, the un known, and 
the t\\"o standa rd capacitors ~He brought. to 
a common ground poin t. 
.. The meehall ical arra ngement keeps leads 
short and dircct, t huf:> minimizing lead irn
pcdanees. 

BRIDGES 

C"pacit1Ollce a"d Conductance of II '1'1"1": 1 HI-A I{ -F 
Choke a" '"ea"urcJ UtI the Twin-T . 

~ The circui t elemcnt~ I hctn,;ch-e,., a re de
signed to ha.vc low re,.,idlllli impedances. 
~ ErrOI·oS inherent ill va riable re.si.stors at high 
freqllcncic,., a re a \·oided by tllca"Ut"in~ "lI.O;

cepta llce in terms of an eoSpccially dcsigllcd 
vari able ai r capacitor, and conducta nce in 
tcrms of a varia hIe air capacitor and a fixed 
resistor of t he uG:3 type. 

SPEC ifiC A TIO NS 
Frequency Ra nge: '160 kc tu '10 :\Ic. 
Capacitance Range: The dhll of the .sta"dard ~npllcitor 
iHlllibnLted (ro'n 100 to I 100 .... J.4f. lind the mnge of t:ljJOlci
tance UHlOl"ureu,,,nt by HLe paralle!-.,;ul..."titution method 
i~ therefore 0 to 1000 J.4J.4L 
Suscepta nce Range: - 'iQOO J.4m ho to +6000 >I'nhu at 
! :\lc. The range '·aries d irect i.,· as lite fr(l(Juenc.,·. and a t 
ocher frequcnrie.s the dial readi]].!: ."lb1 00 lIluILip!ic<l hy 
the frCQuc!lc.,· in HH""II~.'· (·)"'.< . 
Conductance Range : lJi,"('(·t Hcading : 

luter-ior ,·ie\\" of t he Twin-·r. 

i) - l00",,,, hollt I :\ Ic 0-IOI)0J.4mho."l.t 1O :\l c 
0- :\00 ",mho "t:.l :\ l c 0 -:.1000 ",mho ut :lO :\·l c 

Between these direct-re:ld ing rllllgl)$ 1 hc r.1nl!:e of the ~·~m
duetuncc diul varics as the s<] uurc of thc frNlucn('y. 
Accu racy: ±(O. l% +"2 "'J.4f) for c:'pa<"ita'''·e. For con
dUNau~e. ±(:!°lo of :WllllI! dial readi)'1!: + 0.1' ; of ful! 
~cale). At the hi/il:hcr frCQ\lCllcic~. II lthough re.sidu:,[ p:._ 
runleter.s :Irc kept small, corrections must nc apl)lied . 
and the correclion dala :ue included in till! instruction 
book. 

A corrcction chart for t.hc J)recbion capa<·iwr j~ sup
plic<l. gi,·ing sn,[e ~orrc~tions to 0.1 "'>If at Inilltin!es of 
100 >I"'f. 13.,· usiug tho.-" daw. ,·:lpacitauc() "'e"",urC'"e"l~ 
can 00 "mde to ±U.I ( oor ±O.8!-1J.1f. whi(·h!)'·()r is t hc larger. 
Accessor ies S u pplied: T \\o T ,,,.: S7-1-H:!1 (·oaxial 
c:thlcs for cOllne,·dons to g<:Lh)'·"Wr aud dcte<.;t()r; "]" . J'& 

87-1-P 1'""e! Couucctor. 
O th er Accessories Required: A l"tlitnblc rndio-frc
qUClLC.\" /(cncr:uor !1Ilr! !! dClc<.;wr :,re rcquired. T hc "(') . 1'& 

l:.l30-A Brill.!:!) O:-<:i1!alur (pa~e J(j(i) i~ rc(:ouuncndcd as" 
gcncrator, a"d a \\"cll-.,;/ricl{k-d radio rC(,ci'·cr covcriug tit" 
de.sired frCQucn('y rangc is a s"ti.~f"Clor.'" ddcctor. It is 
rccOl,u"cnded that thc rcceiver h!) fiLtcd \\"i!h thc 'I')"I'P. 

87-1. 1' 1"ln,,1 Conuc<.;wr suppli<.-d t.O avoid leakage nt the 
input conniwlion. 
Other Accessories Ava i !ab! e : For mC;lsurCUlenl.$ on un
guarded dieic<.;tric spct i,,,c"s. tlte Tn·t: ](;iJU-A Di()lcctric 
S,,,,,p!'" lIoldcr (p"Kr 88 ) i$ t"c,·","""cmkoJ. 
Mo u n ting: Tit" i"~ttt",,cl,t i~ ""oultted in " .shielded. 
"it"pl"JH_~Jugg":.te t.,·pc of Ca,cc wi[.h c"t"r.I"i,,~ h""dlc. 
Dimensions : In;; ~ 12 ~ lly!! inche~. u>"Cr-,.!!. 
Net Weight ::W pounds. 

Code Wonl "rice 

821-A Twin-T . . . . . . . . . . . . . . . . . I LAGER $570.00 
P.\TENT NOnCE. See N(>~ 3. ·1. and 7, p~ge ,·i. 
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BRIDGES 

TYPE 1601-A V-H-F BRIDGE 

USES: The TYI'E 100 1-A V-II - I-' Bridge is 
designed for tile J in.:ct. IIlcu::;u n.:lnenL of 
relalively low impeda nces at frequencies 
bCL\\"ccn 10 and Hi;:' megacycles. I t wi ll 
mc;\sure hi~h impcd:lnccs indirectly. Among 
its nppiieat ions arc mC:lsurements on an
tcnn;lS, lines, nct, \\"ork l'5, and components. ] t 
is particularly well !l(iuplcd for the accurate 
measurement of 50-ohm coaxial systems, and 
j " supplied wi t h :l coaxia l adapt or lo fi t the 

n:l~ic britlr:Cl drcuil for the '1'1"1'.: IfoOI-A \ '-11-1' Bridge. 

bridge Ilnknowll terminal. Fot' mC<lSUl'cmcnts 
on component.s and 01 her I\lmped impedances, 
:1 pair of terminals (olle grounded) or:t single 
terminal with grouud plane :lre prov ided. 

DESCRIPTION: The measurement is made by a 
J;cri('s subst itlltion mcthod usi ng the sa me 
h:1l;ie bridge ci rellit :IS the TYP E l)W-A and 
TYl'E !J JI.i-.\L ibdio-Frcqucncy Bridges. The 
rcsis t i\'c a nd rC:lcti\'c components of the 
unknown impedancc nre measured in tcrms of 
ilLcl'(!mcntal cnpacitaIH'es, and the ma;.:;nitude 
of pach is indit.:;ltcd 011 :\ separatc dial. Cali· 
h ration.'> are in ohms r('si:;tancc and in ohlll~ 
1'(':\('\;l nCC :I t 100 me;.:;aeyclcs. The resist:luc~ 
di;,1 clllibration i.s ind epcndcnt of fn'queney. 
HC;lcLn nce a t :lIly other frcqucney is obLa incd 
by di\'iding the dialrcading by lhe opcmLing 
frequenc .... in hundreds of Ilw;.:;a('ydc:;, 

I):lrlieui:lr 1I1lention hal; becn paid to the 
de.sign of the bridgc \l':l n.~forrnc ]' :Uld of t.he 
\crminai.'>\ructurc to whi ch t.hc unknow lI im· 
pedancc is conuected, in ordcr tha t th e bridge 
he direct-reading, wi th a minimum of conee· 
tions .. \1though rcsidulI l pnmmetel','; hu\'c been 
minimized in the bridge de:;ign, corrections 
;Ire Ilecc::;s:\ ry, ;1 ::; in :\!l bridge::;, fol' tho.";{' 
rcsidual::; which ca nnOL be eliminatcd 01' com· 
PCI1::;llted 1'01'" T hc:;e C01'l'CCLions ha\"e becn 
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BRIDGE S 

(Lrfl) Plot of Ihe impedance of a 8jn~le element of " lG-alelllc!flt antenna news us lll""~urcd Oil the T rl',; \001·,\ 
\".H-F Bridge. :\ullli)(JrI; on curvc indicaTe frequency in Illcgncye1Cl'. (HiGht) I'l()t of the imperlllncc of tho <,,,,ire 

l G-c1emcnl "rr".,' , ;loS H'C'I from the Iran,<mincr. 

plotted in the form of COIl\"Cllicnt charts, 
\\"hieh;ne supplied in the instruction book. 

Gcncntlor and detector lerminals arc the 
Genera l J{adio ' ]'YI'E 87-1 CO~lxial Connectors. 
This type of terminal is al:'<o w;cd on the co
axial adapTor for the bridge unknown tct'
min:l!. 

FEATURES: ~ This bridge is as cOIl\'cnicnt t.o 
usc HS those operating at much lower fre
qUCIlC LCti. 

~ Terminal flt'rangcmcnt permits both coaxial 
and lumped circuits to be measured. 
+ Bridge is small cnough alld light enough 
to pcrmit it s u;,c in loc:ltions sllch al) antenna 
towers which would bc irwccc.:;.:;ibic to hC:\\' icr 
equipment. 
~ Acclrmcy is better than that oblflinnblc 
with other methods at, these freqncncics. 
~ Diab ilrc dirccL-rcading in hoth I'Ciiist:lncc 
and reactance. 

SPECIFICATIONS 
freq u ency Rang e ; 10 ~Ie to 165 :\Ic . Salhf:\t lor,\' (Jj)c r
utiolt ~"Il . for soniC rne:l._ U"CHl()ut~. be ..,bll.inc.:! :l~ frc
qucneic~ "'I low ,~ ~ 2 :\Ie aud:ls high a.$ lio ~ I e , Imt the 
briJgc *"~jtjl'it.,, dC<'J'c:t,~e.$ ,nurkedly a t fr()<.rl,c,,,,j,,s be
I'ond thc no'"in,,1 mngc of 10 10 1(;0 :\Ie, In :lddilion. the 
Rccura"," of "''''",_urC'tlCllt of ~uHtll r('aCI,,,'ce,_ dCI'r":I,~ 
.... 110.., ('-':<locnc," d",'r",,~,,~. o"i"l< 10 I",-~ vf t,I'l'"i.-iu" in 
1l':ld;u," tl.c n""'t,,nr<) di"I, who.$c ranl<c;~ i"""r",l,\' ]>ro
;>Ort;onaJ 10 fr<)qlle ll c.I', :lIld :It frCltllc,,,·ic.$ abo,'c thc 
n01lli",,1 n,"g<) 11,1' CO"rectiu"s become la,.gc r. 
Reactance Range; ± :WO OIU"d at lOll .\1.-, Di,,1 m"go 
I'1lric~ jn\'c r~d.\' with frequel ... .I' "ml i~ eldi b!':ltNI :It 
100 .\Ie. 
Resista nce Ra nge: II to 200 oh'n8, indcpendent of 
ir('(luctl.-.,· . 
Accuracy: Fur rc~i~I,,"ee. :l(:!~ + I !!) ~lI hjcet 10 eOr
rftliull ror iut1uc(a,,,"c in Ih<) t"p:u-ilor u-e,1 10 ",ca.,nrc 
r~~i~I:II 'C'C, The eurre,,';oll in(""<'I'~"~ wilh [rc'I\I'-" ""," ""d 
wilh l10c maJ:l1illl<1C..,i Ilrc I"c~j~li"e "''()'''I>on~' ''I .. \ cone,'· 
lion elrart i ~ ~lJPplicd "itl, thc jll~lnlltlcnl. The olrnde "n
oorl:l in t," indiel.red in Ihc ac,-.urac.I· 8IU1C1UCnt, n:l"'ciy 
1 ol"n, i$ rOuJ:Ir I~' prOpOt'limlal 10 Ihe '"a).:ni'mle oi Ihe 
rcact i,'c CO"'P0I1'-'''1 of tire u"known imped:t!I{·e. Thc ind io 
Nlted \'(Iluc is l ire mll~i",ur" Obtaj""blc, and tire wi";'nllrn 
is 0.1 o)nn. 

For rC:I"( :IIlr'C, ±(5'/o + 2 !l) . The ol""ie lluccrt:linty 
r$toughl,'- ])l"o])ol"liol1,,1 to frequency :lnd 10 t.1><) ,,,,,~,,itlJde 

1601-A 
874-WM 

V- H-F Bridge*t .. . 
50-Ohm Termination*. 

of lhc rc_iHi,'c component. '1'1, <) m:l.x;rnlJtt' ,-"Iuc i.$ judi
C:ltoo "ttlJ thc ,";ni,nu"l I'a luc is 0. 1 o l"n:lt!O() ,\le;. 
Accessories Supplied: Two T n'~: Si l-H2O Cnhtc.~ ; one 
Tn'!: WtJl -20·j ( 'o~,~i,,1 E~I('n,ion A~'!C",',I.,,; ouc '1'1'1',1; 

874-W:\ Shon-('irenl t T er,,, i!t3 , ion: one SI,ort-( 'ireuit ing 
Cnp; one '1'1"1'.: I'il-I' l'all c1 Cou"eclOr: Sruillr ('I,,'rts. 
Other Accessor ies Requ ired : H-F I(C"",-,Hor' lind ,e
ceivcr cove";,,!.; thc ,Ir'~i,.ed fr(~!lI,)tl{·." rau~e; T n '.: I:!U~_,·\ 
OsdllalOr ( IJ:lJ:e 1(;8) b rCl'",,,unerrd,,d for (~llIcndc~ 
above lio :\1 ", ,,,,d , (0"1011''-'1' fl'l'<.jlWncie<. the Tn'>; l:l:\().,\ 
Brid!,:e 0 .« ·il1:110I' (]l:tl!:e W(j ) . Both o~,'jllalor alld reeC;"cr 
should he rca~maloh' \I'ell shielded . It i ~ re('o""n" lldcd 
tll" t Ihe rc('d,'cr he Jill(,,(] \lith the T,' l'~: :-i ·I-I' l'a""l 
Connector ~up]tlicd 10 IlI'old lcakage tit the iltput Cotl
Heet;"", 
Additional Accessories Recommended: A ']'Yl'f: 
87-1-\\" .\1 5O-olt", T(,Tl"in:uion i ~ uodul in elteeking Ihe 
hridgc adjll._~ IlII':"IS, '1'1,(, gCllcr:ttor and derector l..,r",i""l~ 
,,1"(, T Yr'!: 67 I (;o:rxi,,1 ('oll"c"tor~ . .\d:\]>lors fur eo,mec
lioll \0 the \",It"i()lt~ tnK"~ of ,,,jlit,,ry eOlll'eCIOn :lull to 
\'-11-1-' 1% -ir1<'h Ir:tn~",i",~ion lill() arc listed ou pagl':~ 
laS-IJi . . \1\ additional adapter will be ni'('<'k'(i w1o"n 
coa~ial s,·.~t..,tIIS lO 1)<) measured arc filted wilh m ilitary 
oonne.-tO!'~. 

Dimensio ns: (Ll!n,l(lh ) I:JH x (h.~i g !,t) !) x (de],th) 
lOX inches, o\"C r_a ll . 
Net Weight; 18 poumb. 

.. ·1 

... 
I' J.OllA 

C\ I:\X:\IEETEtt 

I'r it:~ 

$440.00 
17.50 
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BRIDGE S 

-- I ==-. . 

TYPE 1602-B U-H-F ADMITTANCE METER 
USES: T he Admittance )' Jcll'r is a null-type 
instrument for determining t he components of 
an unknown admiltancc in the' V 1-1 F-U H I" 
l'1lngc. [L is designed primarily for measure
ment s on coaxial systems: anteJln as, lines, 
coaxial COmpOlIl'nt s, etc. 1t. (::111 he used as an 
indicator for adju.'!t ing <~ net \\'ot'k to a prede
termined ndmit talle<' or for matching one net
work 10 allot her Ilnci is parti cularly useful in 
matching antennas and other networks to 
5O-ohm circuits. 

As a comparator, the .\dmiU:mce :' Ietcl' can 
be us<x1 to determine impedan ce magnitude, 
reflect ion-coefficient magnit lido, and \'ollage 
sland ing-I\"f\.\'C ralio. 

The IIl«'fulncss of the Admil ta nce :oletcl' is 
gn':Li ly cnh:U1ccd by the mally accessories re
cently m:l{ic :\Y:lilable £01· usc with it. Among 
these are: 

'Ill(' TYPE 874.[.1\: Constnn t Impedance Ad· 
just able lille (page 130), which C:111 be sct to 
one·haIr W;t\·ctcngth to eliminate concet lons 
for the length of tmnsmi:-;..sion line betwccn 
the unknown and th e mca.'·mring poin t.. When 
the lille is set to onc·quarter wavelength, the 

AdmiUanee )feter dials read directly in Im
pedance pammctcrs, i.e., the series resistallCl' 
and rcaciancc of t.he unknown. 

The Tnt:: 87..j· UB Uailln , (page 132), fIX 
lISC in mcasuring balanced impedances, such 
as TV receiving an tennas and tml1smisfliol 
lincs. 

The THE 874·:-'f Component 'Mount (pug<' 
129), which provides a convenient mcans ri 
connecting lum ped clemcnts (resistors, capae~ 
tors, or inductors) to the .\dmiUallce Meter 
for measurcmcnt. 

Ada ptors (P:1.b"C 1:37) for all commonly used 
ty pes of milita l"Y connectors. 

Ad:\lHOI·S (page 136) for VHF (I;Ys--inchl 
:l.Ild U II F (3j1b .... inch) t mnsmission lines used 
with TV tmll~mi'ting anlellna.s. With thC:i! 
!ldaptors a nd t he adjustable line mentioned 
above, the o\'cl"·all IlCCUl"lIC)' of measu rement 
is mOl"e than :ldcq U:tlC fOI" ant('JU1U measure
ments in design, test, and inst~tll:1lion. 

DESCRIPTION: The TYI'~; lG02·B AdmittanCt 
l'>'[etc1" compl"ises a. coaxia.l line to which the 
unknown is connected and hit!> ~~ shielded 
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AdUlitla!ll:~ ;'I 1<ltcr .set up with N:>"'lmnent ,,"ount aud 
IIdju.<t:,hlll liue tu "'Cl.s urll re6istor~ at 500 meg:l.eyd <!3. 

pickup loop to sample t he curren t, a sccond 
line, find loop, terminated in a pure resista nce, 
and :~ third line, and loop, termina ted in a 
pun~ reactance. All arc fed from the same 
\·oltage source, so that. their input. \"oll:lges 
nre in ])h:I&:, and the current. in each line is 
Ilroportional to the admittance. T he voltage 
induccd in ench loop is proportional to the 

BRIDGES 

current in the corresponding line and is de
l>cndent \I])QII the orientation of the loop, 
which is adjustable. 

The t III"Cc loops arc connect.cd in parallel, 
and the , ·o!tagc from the loop in lhe unk nown 
line is m.l.tched by adjusling 1 he loops coupled 
to t he standard lines ulllil a null is rt'ached . 
The conductance and susceptance of the un
known arc rcad dired I)" from i he scales of the 
gtand.u·d loops, while the scale of the loop in 
t he unknown li ne indicates multiplying factor. 

FEATURES: ~ Dial scales :\rc direct-reading, 
indcpelHknt of frequency . 
~ Ko sliding balance; t:onductance and sus
ceptance adjllslment s are independent. 
~ Xo initiallw.lnncc is neccssary. 
~ Wide-fre(/Ileney mllg~lircct-refl.dil\g from 
41 to 1000 mcgacyelcs; C~Ul be lIscd at fre
quencies II.S low a!$ 20 ;\lc a nd a.s high as 
1500 :\Ic. 
~ Covers completely bot.h V-II-F and U-TT-F 
television bands. 
~ AcclImte, rapid , and easy to usc. 

SPECIFICATIONS 
Range: Thooret i cllll~·, ~ero to infinity; l)nletie"II~· , the 
1000·er limit is deterrnined h~' th~ smallest re,,(\ahle incre
ment on ~he ~l.!e which ill 100 micromhos (0. 1 rnilli",loo). 
rhe UIJr.er limit i~ 1000 millimho,;. Bungll is the ~:IU .e for 
both COlu.1Utlanee lind SU~pl:\uce. bUI l>u.scel,t:t"<"e <"III' 
~ l'Ith(.'f vo-.,j l i'·~ or neglltL \"e. i.e .. the J!U>lc:Clllance dh.! i$ 
~librllted from - 20 to + 20 mil\irnhOil. :\l ultilllyi"K file
lor~ from I to:W arc prodd l!<.l. lind faetou from 20 10 100 
..... " lie d(:lCrminoo :lIIWuxi,ulllely . 
Frequency Range: 41 to 1000 :\ Ie, dir .. et.rendinJ(. 
lIullJ(e CI.n be e~tendeet downwlLrd to 20 ;'\I e. if" fr!!i. IUene" 
correction is apI)lieel to · the I!usce \ltance re:\ding, :md 
\'I)wnrd to about 1500 :\I c. 
. .I,ccu raey: For both conduct:mee :U1d SUSi·ept,\nce (up to 
1000 :\l c): 

Irum 0 to 20 lI,illimhos :1::(3% + 0.2 millimho) 
Irom 20 to 00 lIlillimlu)s :1::(3 ~% + 0.2 IIIilli,,,ho) 
where ;\1 is the scale Uluitip\yillj;t faclur. AhOlVIl 1000 
~t c, crrorft iUerClL,,(l ~ Iij.(htly. "lid. a t Ir.oo ;'I l c, the 
lm~i o lij;ture Olf 3('v in th~ CXI) r"-"<""~ion abo"e I)(.'(:ullle$ 
59c. For ",~.t ('h illJl: impcdances to 50 Oh"\6. thc accuracy 
1ft 3t'~ up to 1000 .\Ie. 

Accessories $u ppl ied: Onc T YI'.: 1 f,()"l~P .. 5(}..fl Tcrmin". 
tion. for UiS(l as eon<iuct.,mcc standard. "I'd one T n'.: 
1002-1'1 Adjust"hle Stub aud on~ T\·".: 1602·\';1 Variable 
.~jr <.:~.p:t<'iIOl" . for SUllCCptllnC<l st :tndard~; IWO Tn· ... 
8;4-1120 P,nch Cords (or oonn~lious to j;tenenttor !Iud 
delcelOl": and one Tn' .: S7 ... ·PD p"IIet Co",,« tOl" for 
in$t:.lhttion on d~tector. A wOloden storage eAAe ift 
furnished. 
Additional Accessories Requ ired: Generator and 
(\etCf'lOr. Genenuor shoutd oo,·er de.oir«! frC(lueney range 
ftnd dclive<" hel,n...,n I volt and 10 voit ;;. Tn'.: 12()$..A 
(65 to 500 .:l.1 c). Tn.; 1215-:1. (50 10 2,.0 :lIe) aud T,"" p.: 
1200·'\ (250 to 9"':''0 :\ Ic) Unit O~MlIs10r6 (soo 1).1ge IUS). 
~re rceomrneuded. T he T nt; I O'H·.~ U and ,\" Standard· 
..;iltnal Generators are ,I.I.so ~ti~fllcloQ·. 

DetC(ltor sen ~iti,·ity ~houid he beller tlmn 10 rukro
,·olts. BecomllIend ... ...s detector is n heterodyne llY~ telll 

Tv", 

1602 -8 I U-H-F Admittance Meter 
l'A·I·El'T !\' O"J"lCE. s.; ... :-';otc>! 3 " ,,,I 4. jiRI(O vi. 

COIt,.,i~lillJ( of the Tyl'o: 8; '1-:\1 II ;'I l i.:"r lIeclifier (])l'l,:<" 
12"0), the T ,· ,'O: 1211>-,-\ UUil l·F Am\llificr <1"'Jl:C liS) ami 
II lIC"Cond Unit O""il1:olOr to provide t he het('rodyninlt 
frCQ.ucnc~· . 
Other Accessories Available: Coaxi,,1 "d"'\ltonl (\I:.lte 
136); line ~Irllt chcr (",.ge laO); \;>,.hm (1'''Jl:C 132); and 
colltp()ncnt mount (p.1I>e 129). 
T erm in als: .-\U lermim.\s "re Tn·L 8;>1 Coaxial Con
nector~. ,\d"l,tQnl ... re av"il:lhlll for other CQII."i,,1 iJ.y~tern ~ 
(Il"ltc l:Ju). 
Dimensions: 7~ x ioYt x 5~ i",:hes, withollt SI,wd"rds 
und unknown con"ecled. 
Net Weight: s}{ \I()I.",d ~ . 

Schemutie di"ltram of udmillance mcter cin:uil .. wilh 
SII",<Inrd~. Iteueratur. "nd null detector connected fOlr 

I1dmitlA'WIl me""Urelll llll l>!. 

Codr Word 

HO,,~;Y $295.00 
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BRIDGES 

TYPE 561-0 VACUUM-TUBE BRIDGE 

USES: The THE 50 1-]) Vacutun-Tube Bridge 
makes po.';siblc the mC:\imrcmcnL of the low 
frequency dynamic coefficients of v.\(:lHun 
Ll1bes ,lnd transistors oyer \"cry wide ranges 
of valuos find under <\ wide variety of 
opcmting conditions. The circuits Ilsed me 
stich that independenl, direct-reading meas
urements of fonnll'd :\tId reverse \'OIt:lgC
amplification factor, rcsist:l IlCC, and tn\ns
conductance call be made quickly :lIld ollsil),. 
In t.cl'clcctrodc a nd ot hor !>tmy cap:lcitanccs 
arc balanc;cd out in sitch a manner lhat 
:lwkwnrd correct ion f:\ctors , common to most 
vacuum-tuhe bridge circuit:-,:no unnecessary. 

]n the field of dcYclopmcnt :1Ilt! I'cl:ic:1rch, 
the instrument., in addition to providing 
:lccurate mC:I.SUl'etnents of the w;ual par
:lIHelCrs, ;tITords 11 means of studying the 
behav ior or lubes 11l1e1 lmllsislOl"S uscd in 
unconventional and special circuit s, whcre 
anyone of the elcclmdes Illay be ust.'<l as the 
operating elcctmde and where th e p:nameters 
may h:n'e neg:ltive nl lu~!S, 

The circuits have brg;e enough current
eanying c:lpaciiy and sufficient insulation so 
thai.. low-power iransmilting tubes may be 
tested in addition to I'ecei\·ing lubes :lnd 
l l'ansi!Stors. 

DESCRIPTION: The bridge makes lise of alter
nating-curren!.. null methods of measurcmcnt, 
in which ph:lse shi ft and c:\pacitallce errors 
hnxe bt.'Cll gi\·en special consi<kration in order 
t hftt the opcrating rnnge of the bridgc may be 
as wide as possible. Each of the three coeffi-

1':",('1 ,·i,..,· of the Tn'.: .j(ll-I) \.",.""",. 
Tube Brid~e. 

~1 br<.-.: • • hl:tl,tOrs. k"ds "nd pat,·), 'Nrd" ~\'I" 
plicd with 11><: Y:O CUUln-Tul'I(l Tlri<\gc. Tht>t 
p<:r",;t 1'0,,"(:{:lion to ,.11 ~tflmhtrd rC('(>;";n£ 
wl)C" :Iud tr:l1I~i$tof;j. Tubc.~ with non· 
s\:on(\!.rd b",.('" can ,.I~o he Ulc,,~ur(:d !H.i", 
the U"iI'(m;:.1 fllial)tor c<'lu;PI)('(1 with s'Jld~1 

hll:~. 

ciell ts is obtnined in terms of the ra tio of two 
nltel'llaling test voltages. A third voltage i~ 
employed in i he ('ap:lcilance IXlbnei ng circuit , 
but its vnlue docs not ente)' into the rcsuH8. 

An extremely flexible arrangcmcnt of the 
con trol ci rcuils makes it possible to measllre 
t he p:lramelel's referred to :lny pai r of 
elect rodes. Con ncc l ions from the tu he or 
t ransistor under tC.liL to the measming circuit 
are made by means of concentric c;,blcs and 
jacks, connected (0 ;t nine·termimli jack 
plate, mOlillted on the panel. Sixteen con
centric plugs :lre mOllnh'd on t he panel, 
pcnn iUing a wide \'ll1'iety of interconnect ions 
bel wcen t he jack plate, 1 he measuring circllit, 
und external powcr supplies. 

Ele\'en adaptor pl:ttes are provided. T en of 
thc.lie carry difTcrel\t, stand,ud lube socket!S, 
and one is tl. "uni\'ersn l" adaptor furni!;l1ed 
with solderi ng lugs. Socket ndaptor:s nnd 
sOckel!; Ihat Cllll be mounted on the lmh·el"~:ll 
ndaptor are fUl'Ilished for sub-mi nintlll'c tubes 
a nd tra nsistors. 

FEATURES: -)0 A simple nnd straightfol'w:ml 
mC!l!<lIrement pl'occdlll'e is used lwel ·is exactly 
t he 8::lI11e for ,lll three cocflicicnts. A t hl'ce
position switch is tmned to the dc!Sired quan
tity, multiplier s\\'ilches are set at the nppro
priatc \'nlue, a nd ;t null balance is oblaillc<1 
by adjusting a thrce·decndc :tIlClIU:ltor :lnd a 
\':1ri:11>Ie capacitor. At balance, the dCC~ldcs 
read the qua nti ty being measured directly to 
three significan t figures. 
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Situplilicd di!\J(tam of thc ci rcuit crnploye<l for thc UlCa!!
urCIr,cnt of tr,IIl'\Conduct:\ncc with t hc 1' 1'1 '& 5G I-D 
I"acuum-Tubc Brid.l!c. T he :\-1.' platc current rC:l.uitina.: 
from ~hc :lpp!iclltiOll of t, ~o thc ~rir! is b"b"..,ed by (Ill 

"quIl! "ud ol>Po...ite current "plJlieti to the plate from the 
-o'''''e r,. lhrollJ.':h the l'tnnd~tr(1 rc.<i~!arl<"e . The ~ettil!!.( of 
Ihe dedmlll allCllulltor at the hottom of the punel gh 'cs 
the ,i,;:n;fie:mt fil!llrCll in the resllit. and the .'>Cttill~ of the 
,tep IlUenm,tOffl (C I and t:) i"dicatc mul t iplying faeton; 
'WLTIl'I.\' II\, :",d m\"Lv .: ill' on the pancl switches). 

An.,' quadrature oomponCllt th'"OllJ.':h the ollt]mt t n"'~
former resuhin,;: from the lube illtcrelcctrot1e ..,a J);",ei
lance;; ..,,'" be Imhmcerl Ollt hy the ,.ohaJ.':e of the extr" 
.>plit :\C(!ollc!ary . acti".!! throll:.:h the dO\lhle-~t tl\or Cal)(l(;
itor. Thill hal~",ee docs not ~LfTect the balance conditi()Il:l. 
for the in-l1h:,.;je eOlllj>oncnt.1 :md eonscq\lentl~' hilS nO 
cfTcct on t.he lIlea~\Ire",e"t. 

T he I>oi nt~ of intrOl!U(;tion of the test ,"olt:\J.':e~ c, nnd t, 
lire d"",,;:ed b~' a ~witeh when the other con~ta n t~ nrc 
measured. Another swit.ch r e\"e r~e~ t he llol:.rit.,· of c, when 
negat i"e "a!lle~ of the cQCflicicnL~ lire to be mell~ured. 

~ Independent rnearm relllents of the dl1"(~e 
main pa rameters are possible, i.e ' l nonc of 
the bahtlH;cs dcpC'nd!") in any \\'IIY on Imy 
ut her. Therefore indepenckn L cro.<;s chccks Cll n 

be o bI ained f l"O!n I he known rclalionship 
involving the three cO('ffi cicll Is. 
~ :\'q?;at i\'c n illies of the cocffi eienls ca n be 
measured as 1"l'adily as po!")it i\'c ntlues. 
+- In tereieclrode ell pacit:Hlce d l"ccts arc b1l 1-

BRIDGE S 

anced out by no method whi ch makes possi ble 
t he inde pendent lllca!<urellH'ni of all three 
pa rametcrs O\'CI" " cry wide r:lJlges. E rrors 
have thus been rcduced, :1 l1d it is possible to 
meas ure t llC t. ranscond tlctancc of a tube 
having :1 hi gh \·" lue of grid to platc cllpllci
ta.nce wit hou t. a n." ('ITor from 1 hi!") ca pacit IUl("('. 
+- Tm llsist ors elm 1)(' r11l'l\,,:u IW\ as well as 
vacuu m {1I1)(':<. 

S PECIFICATION S 
Ra ngc : All' J)lifi(""dotl f"..,tor v..): 0.001 to 10,000. 

D.\·u"mic intern"l plale re~i~Iallee ( r~) : 50 ohms to 
~l() ,ncgolllrts. 

T rans,·<.)tlducUtu(:() (It .. ); 0,(12 to 50.000 m;erornh(kl. 
Und..,r 1"'ojl~r conditions. the a lxH'C r""s.:e~ (;r,n he 

exceedcd. The v"riou~ para'nCler>l C,," "Iso be Ulcllsurcd 
with ""'pect to \'ariou~ elernent.~ , "uc],,,~ screen s.:r ids . etc. 
Negative a~ w('l1 :1-"1 pt.>::!i(iv(' \'aluc~ crtll be me"Sli red. 
Acc uracy: \\'hlli" =2'; for , ·esi,talle..,~ (r p swileh 
l)OSitiun ) from 1000 to 1.000.000 ol"ns. At lower :Ind 
highl'r "f,llIes th.;. error iucrca;(!;< ~l i s.:htl.\·. 

T he ('xpre,o;ion p. = r,4: .. will eh ... 'Ck to ±~% whcn II,,.. 
qllantil il'S a rc :I ll m"asure<1 h,' the hrid/.:c . 'lIld ".liN, r,. 
is hetw.., ... n ]QUO ""d 1.000.000 ohms. 
Tu be Mo un ti n g: . \ d:ll>lor~ lire jJro"ided :lS follow.,: 
'I_pin. ,;-pin . G_pin. ~no:,l1 i-p;n. l:t rs.:e i -pin, oct"l. l()(;ki"s.: 
in, miniature hutlon ,-pi ll . ,ninilltnr.., hll~LOn !l-p;n 
(no,""I). ,,"orn (5- ""d , -pin ). fbt-,;re,,-' ~Itb-n,iltia t "n.· 
1I11 to i wirc.~, and :::,-wire SUI""Ulin:lr. I!l "ddilion. " 
"ni,·cr.",l i'(\'t])\Or. wilh uiue ~olderiuJ.( lus.:~. i~ Ilro\"idl'tl ~o 
th"t ll uhllO<Ct.i tr"n~i~tor:l.. llnmolln" .. d tu l-..:s. or tuh<:~ with 
non_~l1lnd"rt1 h"sc~ . c"n he ,nc:,su red CO!l\·cniellll.,·. For 
lhort-lc"d ~ub-",ini:ltllre I\lh~s rlud for trau~islor~. 
SOCkd~ arc supl1lird which can he mOllnted on thc 
\U,i,"er~al ad"ptor. Thus ,,11 ~Iand"rd ("onHnere;"l "ecei , '
ing lubes ami tr:lnsistor~ ,.,,,, he ,"easurcd. T h,.. panel 
jack p1:tte·nnd the "daptors art' 'nadr:- of low-Io,~ lltaleri,,!. 
1I0u"II.,· .,"ello,," phe'lloli,.. rc<hwill~ to " tniui'""", the 
~hlLnti"s.: effcc~ of diek .... tric I~ on the d~·na "'ic 
resist:ln~e hein.: Illct'~ured . 

Curren t a nd Vol tage Ra t ings: T he drl'ui t" hiU'C l"rge 
enonlth cllrrent-c:lrrying eal'"ci~.,· ,md ~u fli ci ... nt in.,uta_ 
tiun .'0 tlmt lO""-jlo,,"er tra"~n,iuin lt tuhe~ ma.," be lc~ted 
in addit ion to rerei,·ins.: tuhes and tr"n .• i~lor~. ;"l axi'''ltUl 
nllo"",, I)le p!:r.le currCnt i~ 150 Ill" . and "HI.X;mllm pla te 
,.ohiule is 1500 \·olt~. 
Electrod e Voltage Su pply: IInttede.$ ur ~"ilahle !lower 
~u)lplie:! arc "e~"(!,w'o' for prO,.idi lll1: th.., " ario,,~ ,"oltH.:es 
required b." Ihe de"Il'C lInder le~t. 
Brid ge Source : .\ s,,"r~"(! of IUOO c.\·cle~ is re<luin,d . 
The '1' , l'f: 12 1-1 -.\ Oscil1"tor. T""f: Sl :i-A Audio Oscillator 
or th ,· '1'''''); i :n-A \':\/'ull",-T uhe Fork is slIil"hle for 
t hi .$ 1" " ·jlOfiC. 

Null Ind icator, T he T n'.; ]212-A Unit :-1\111 Detector 
with the T n ,: 1!),;1.;\ Filter or the T n',: 12:J!-B A,,,pli
tier with ~he T n.: 12;1l.1'2 Filte r ,wd n )):l i r of .$Cn~iri"e 
<::lrphones "re reeotn'nelldcd. 
Accessories Supp lied : .-\d''1;tor~ as listed alx)\'c , al1 
neces..."".'· pJus.:-in le"d.~. and Hhicld~'d j)atch cord~ for 
co," nceting I:r:-nemtor :om! detector. 

Mo u n t ing ' T he in~trtntlcnt i.$ ,"ollnted in " walnut. 
c"hinet. A wooden .< toras.:c c,,~e is prO\'idcd for the tldap_ 
tor~ ami Ic" ds. S!oms.:c ~p"oo i ~ pro\·i(](·d for II ,;I)"re 
Unin·t$,1 adaplor. on which :In.'' type or ~ocket elln be 
perrni,nen!I.\· "lOlIllted. 
Dim e n s io n s: (i..cngth) Is H x (width) I:;%" x (I,ei",,,!) 
12 ind,e~. 

Net Weigh t : (;0 pO\lnd .• . 

Coilc Word 

561 -0 1 Va<; uum -Tube Bridge. , ... - ...... .. ·1 BEI GE $750.00 

T ubc socket, ('apacit:l1lc(:s al"C mca!"i ul"cd accurately and cOIH'cnicnl iy by mca ns of 
adaptors lw uilablc fOt" use wi Lh lhe TYPE 1(1l 2-AL H.-I" Capacitance 'fet.er, page 95. 
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BRIDGES 

TYPE 578 SHIELDED TRANSFORMER 

USES: The T YPE 578 Shielded T ransformer ha> 
been designed for U$C in dired-readi ng ;H 
brjdgcs to isolate the bl'icip:c from ch:lI1gt'S of 
electrostatic potcnt.ial in the external cin:uit 
and t.o !"cehl(,(' the elrect.. of the capacitance of 
th is cxtcl'I1ul ('il'cu it to ground. It can also be 
used to isolate IIny mCllslIl"ing ci rcuit from the 
gcnci-ator or det.cctor :lIld to produce a bal
anced output from a grounded generator. 
DESCRIPTION: The TYPE 578 Shielded Trans
former is provided with two shields, Oil( 

a round each winding:. A third shield elTccth'cly 
grounds the core laminations to thc casco 

FEATURES: .. Thc int ershicld (':lpacitance is 
lcss t han 30 /J/olf so the 10t:\1 added cap:lcitallc<
placed across I he bridge arms is Icss than 
80 $J$Jf in placc of the u:;ually i:II'I!:C and UIl

known gencralol'-to-ground cllpacitan(;c . 
.. Wide ranges of frcquenc), lind load un
pedllncc al'c co\'cred h~' each modcl. 
+- All models C~lIl be used.step up 01' step down 
from brcncl'fttor to bridge. 

SPECIFICATIONS 
(lIdbw) GrQunded brill).:!! sU l11l1ied \hmu!-(h 11 double
shielded tr:lU~former. \\'hen cu~e i~ I:touuded. the "apnci
tn"",\! 1)Ia.,eo l tto;ro",~ each c"I)''\t'itlLnce fir", ill ,10 1A1'f. Noto 
that the winding shield on the bridJ:c Hi de is not gmunded, 

T urn s Rat io: 4 to 1. or 1 t04. 
Fr equ ency and Imped a nce Range: See table below. 
Capacitance: T he direct CaJ)l,cil:'nI'C bel,wccn I)ri,"ar..
and )\(\(~lI tI:lr.,· "'indill~ i:s I~ Ih",n O.;~ ,.",f; th:lt hctwC<'n 
the Ilri,Mtry ,,,,d "': ... ond"ry ~hield~ i~ I(!.'!II Ihan 30 1'1'1. 
A\'crllj{C ,'alue$ for 110 (: l'''I."cil"n~,<,.'J lU lhe dingrllm are: 

hut it flooting. 

T ,,. T .. .. r>l F rt:qlle>u:y R (lI'fIe • 
578-A 600 to 2100 50 cycles to to kc 
578-B I 000 to -1000 20 cycles to ;) kc 
578-C GO LO 210 2 kc to 500 kc 

(',. C,. ('~ c •..... ........ ..... clleh ZOO ",,,,r 
(., .......... ................... ..... 0.3 IlS'f 
Cr. (" .................... ... ... each 70 IlS'f 
C •....... . ....................... .. . 3O_f 

Winding Inductance: AI)I)ro.~im'Hely cqu,,1 10 the 
l!{]lI;,re of the number of lllrn$ multiplied by 3.51: 10' 
henrys. (Sec table belo"·.) 
O-C Res istance: ( In ohm$) approximalcly 30 limes the 
inductunce in henrys. 
Applied Voltage: T hc high-imp·ed;ItI C() willdillg of T)'I'o;" 
57S_A or -13 may be cOIlIlc<:tt..:1 directly [\(:1'0118 a 115-l"olt 
50- to ij()·eycJe line if the impetiullec t"Ol1l1crl('(1 to thr 
othcr winding equals or cx~<Ccd~ the lowe .• L l"ulue ~i"e" 
under "low impcd"n(':(''' in the I:ll.>Ie helow. The '1' 1'1'1; 

578-8 nUl)' be u>M!d aL 25 eycJp.s under the ~;,m(l conditions. 
,..O!' Tl"I'~ 57S-A or - IJ. the low-i"'I)(!(lanoo willding 

may be eOnne<:te<i direclly to a 11',..,·oIt. 50- to GO-cyde 
I;ne I)rovidccl th;,t the re.,i",t:"'t'C ;,crO$$ the high-imped
flnee winding exct"C(b 10.000 ohm$. Tho Tn',: 578-8 lOa\" 
be 0IiJe<.1 lit 25 e~·cJCi! under tho s.'une conditions. . 
Insulation: Tho ;11.;;ulalloll from winding to \\inding an<.l 
from win<.ling$ to (,::I.SC will with~t:nl(l 1000 ,·olt~. peak. 
Mounting and Dimensions: The<f' tr;l1lllformcr"l fire 
moun'(l<'\ in Model B (,:use~ (~I."e ]"'gc Hi5 for di" '(':l1siol1s). 
Net W eig h t: 2,!.~ pound~. 

1 JII/}('d""eft 1((H!{Je-

Low- / "'f1'I'du>u:e 
1\' . /" 10 111' 11 

50 n 1.0;) kn 
GO n to 6 kn 
20 n to2 kn 

J/iUlt-1 "'1"du/IU 
II" Ii 'J III' " 

I kn to 100 kn 
1.2 kn to 120 kn 
0.4 kn to -10 kn 

C Ie Word ~ I' , n, 
TAllI.~; $25.00 
n~XOIt 25.00 
TEI'II> 25.00 

."]_ "' .. ,I. .... "'«lIOf t""nSII,;"ion withinG db. .-\t ext«lMCI 01 both impeU",nC(l.1ld l«>quene)· I'l\Dge!I. t he If:l.DSm;"'ion ""'Y be u", ... n 
b)· 12 ,lb. 
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AMPLIFIERS 

TYPE 1231-8 
AMPLIFIER AND 

NULL DETECTOR 
(and Standing-Wave Indi cator) 

USES: The TYPE 1231-n Amplifler anti Xull 
Detector can be used as a high-g:lin amplifier 
for general laboratory usc or as a sensitive 
\'i!<IULi lIull detector fol' bridge mctlsllt'Cmcnt8. 

For an amal indication of the null point 
the amplifier can be used with head tele
pholles. It ('1111 :llso be used as a pre-amplifier 
for crystll] microphones, vibralion pickups 
and (:athodc-rIlY oscilloscope;.:. 

Wil h a suituble crystal detector it can be 
used as a ~nsiti"e indiC!ltor for amplitude
mooulatcd high-frc(ttlcilcy \'oltnges and is 
recommended for usc as a standing-wave 
indicl~tor for measurements with the 1'y l' ~; 
87-I-L13 Slotted Line. 

DESCRIPTION: The instrument consists of it 
high-gnin amplifier with an output. stage that 
('H ll be operated as a linear amplifier for 
gt,lLt,l'td i:..boratory u,,;e or as a logarithmic 
amplifier for null-detector use, The panel 
metel' indicates the amplifier output in 1\\'0 

mngc,,;, serves flS a null iud icator, and is also 
u:,etl to check the condition of the batten ', 
'I'he nllil-detector response is approxi matciy 
logarithmic oyer a 40-db range, A 30-db 
in put attenuato!' is provided for atlclllialion 
of high input \'oltages, Eithcr a J3A-!8 battery 
pack 01' the TYI'E 12(j 1-..-\ Powcr Supply can 

be pl:1ccd within the c::lbinct to opcr:.ltc thc 
instrument., but over-nil pcrformalll:c is some
what better with the batler)" Dlocking capac
itOl'S nt. both input and output. jack::! i ~olate 
the instrument from dircct I:lIl'rcnt. in the 
cxlcl'llaJ circuits to which it may be con
nected , A filler jack on the panel of the 
instrument permit::; inscrtion of :1Il antire:io
nllut filte!', such n$ the \':lI'iolls TYI'E 1231-P 
models, in the grid circuit of the last stage 
for modifying the frequency characteristic, 

FEATURES: ~ Plainl." labelled push-button 
controls make the operation of the amplifier 
simple und cOlwcnicnt. 
~ l nput and output terminals arc arranged 
to take Tnt,; 274 P lugs, 
~ T he self-contnined met 01' mnkcs the instru
ment It very convenient detector fo r bridge 
measurements, 
~ Harmonics and noise fire easi ly and effec
t.ively eliminated by the insertion of flller 
units, 
~ :Motol' balli::;tics have been chosen to give 
rapid response with mi nimum over.;hoot, 
This feature reduces to a minimum the time 
neces:;a ry to locate a, null 01' to read the meter, 
with a conscquent speeding-up of the mcas
lII'ement procedure. 

SPEC I FICATIONS 

Input Impedance: I megohm in p:trallel with 20 WJ.r, 

Maximum Ga in : Gr~"t~r than 83 db a.t. 1 kc with I 
lIu:\:oh", l<)fld, 

Meter Sca les: :\'OIC\1 scale : This scli le i$ Ihe one nOT-
1tl~lIy u!!Cd to , .. onilor the amplifier olltPIIL ,"o!tulte, I~ is 
ts1i1)r:tlcd :lllllroxim:u(>ly in \'olts ",ilh an aeeur:.cy of 
reading of ±5% of full .scale, 

SENS ilCalc: T his ,;calc is used for determining ratios 
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of voltaJ;!:c8 SUCC1$!,jYciy "".m1ied to tho input terminal!!, 
lUI in ~t:<n di"l1:-wa\'c me'bu.cmCrlts. I L j" c:.libn.tcd 
:l1)pro.~imatcly in decibeL! with :.11 arbitrary zero. Thu~ 
:. mlio exprc!I.«'(1 in dedhcl~ i~ ohl"ined b.,' !lubtrnetinll; 
one ",etcr rcadin,l!: from anolher. 1{alio.; ~ obl:lined arc 
lIccurllle wilhin :.iDo/'o of the correct ,,(tIne ill de<:ibel ~. 
provided ilL I(lll:st one of the rcadiulC.< i~ "hove h:.lf sc:, le. 

No .o;o)J>arntc ~('flle i~ IlfO\'ided fOr NULL D RT opcra
tioll. >l ince :u,tll,1I relldin~ fife not needed. 
Null Detector Sensitivity; I.e ...... Ih:." 100 micro"olt;! 
; 'mIlL is required to g;"c 10% indication on the meIer 
:.L 1 kc. 

Ampl ifier Sensitivity: 1..oCl!II th"n 25 micr"()\"olts input 
fit I kc for 10% indiCAtion on S1!:NS mnge of the meter. 

Outpu t Im ped an ce: Approlt;matcly 50,000 ohm$. 

Maxi mum Out put Voltage: 5 \'0Ie8 inco 20.000 oh",s; 
20 \'ohs into 1 megohm. 
Noise a nd Hu m Leve l : The open circuit noi!:!(\ h)\'cl is 
lCM lion" 0.5 "olt at full gnil!. Wln'!ll the 'i'n'E 1261-A 
Power Supply is u~'(I, the open circuit noise (l,nd hu rn 
le\'cl i~ Ie>!!! thnn 1 volt. 

F req uency Response: See curve on prooedinJ: pl.lJ:e. 
Tu bes: Thc iustrurnc"t re<:luires two '1'\'1"; llA and oue 
Tn'a,: 11)$_(;'1' T ubes. which arc shillllC<:\ installed. 
Power S u pply : Burgess 6T :\GO (S;,l:nnl COrj)S BA1S) 
Batler), !'nek is sUIlI)iie<:1 in I)lace in the i""trumcnt. 
Wloen iI-c SUIlI)l," is desire<:l, the '1'\'1"; 1:161_A Power 
SUPI)ly (!ICC lmge 121) enn he u'!Cd. 
Battery Life: Bct woon :.>(1() ;",d 250 hour>'! at 8 hours 
tIC" day. 
Mo u n tin g: Available either for l!l-inch relay n.ck or 
mounted in n walnut enbi"c\. H,,!;,.,·-n,t'k mudel "an be 
oblnjne<:1 in eomb;nnlion with Tn',: 1231-1'5 Filters nnd 
wilh Tn'); 1261-.-\ Power SUl)I)ly. See I'riC(! li~t. helow. 
Accessories Availa b le: Filters for I'ro\'iding rr"'llle"~' 
di>rerimillnlion M follow~: '1' 1'1'.:$ 12:1\ -1'2 and 12~1-1'3. 
p.'IKe 100; Tn,: 12:Jl-1'5. helow ; lind Tn·,: I'.)."I_A. p"ge 
112. The 1951-,\ Filter. eonrH!cle<:1 nhead of lhe amplifier. 
i$ l,artiC\ll"rl~' u.scful for three termitlRl me:l!luretnc"t.s 
IInder conditions of high GO-cycle Iliekul). Wh<'rc ~hielde<\ 
;lIl/llt aud Qutput are dc;;ire<\, Tn·!:: 274-KEO Pl.lteh 
Cord~ $ho\ll:l be IIscd. 
Dim e ns io n s : 12)1.4" x 8 x 1034 inrhe!<. over-all. 
Net Weig ht: 23}.f J)ound~. i""ludi"" butteries. 

CABINET MODELS 

1231-BM 
l23l-8MA 

TllPe 

1231-BR 
1231 - BRA 
l23l-BRF 

1231 -BR FA 

108 

Amplifie r and Null De tector, bottery operated I 
Amplifle r and Null De tector, a-c operated .. . . 

RELAY- RACK MODElS 

Amplifler a nd Null De tector, battery aperated 
Amplifl er and Null Detector, a-c aperoted .... 
Amplifl er and Null Detector, battery operated, 

wi th Type 1231-PS Filter .. . ........... . 
Amplifl er and Null Detector, a-c operated, 

with Type 1231-PS Filter ... . .•• .• .• . • . • 

COOt trnrd 

\"A I.I O 

"E~US 

Code Word 

\' .... 1.01{ 

VIGIL 

VIGOR 

Vil.J.A 

Pri« 

~TI--::$~250.oo 
378.00 

Price 

$250.00 
378.00 

450.00 

578.00 

TYPE 1231-PS ADJUSTABLE FILTER 

USES: 'I'his fil ter is I tst'd wit h the TYPI;; 123 t-B 
Amplifier and Kull Delet·tor or si milar ampli
fier:,; to redu ce ha.rmonics and background 
noise in bridge me:1Sllrernent s. I L c:m be set 
to anyone of clc\'en fixed freqllc ll('ics, includ
ing lhO$C at. which t.he TnE 716-C Capaci
tance Bridge is direct reading. 

DESCR IPTION: The filters are par:.lilel-reso
lln tl t. circuils, consisting of toroida l inductors 
tuned with fixed capacitors to the cleven 
frequencies, anyone of which cun be select.ed 
by :l swit.ch. Terminals are pl'Ovided for con
necting :Ul external capacitor to tune to any 
other frequency between 100 kc and 20 c. 

FEATURES: ~ Each of ele\-en Luned frequen
cies is quick I .... :waihlble. 
~ Any [·eson:lIli.. frequency f."om 20 cycles to 
100 kc can be obtained with exLemal capaci· 
lors. 
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Tn'" 1231-1'5H with Tn": 1231_BHA Amplifier :).nd ~ull 
Detector. This combination is a Tn'" 1231-BHFA (\$ 

li. ted on the precedinK page. The 8n1l\\1 conllecting panel 
and 8"'iteh shown in the abo"e picture :lTe ineludcd with 
the 1231-1'51t Adjustable Filter (Relay-lt:l.ek i\lodel), 

~ Low inscrtion loss, in ccrtn.in cases an 
actual gain, 

~ Sharp anti-resonant tu ning, sclectivity 
agai n:>t second harmonic beUer than 30 db. 

~ Toroidal inductors llsed arc highly astatic. 

~ Complcte c!cct rost:ttic shielding. 

AMPLIFIERS 

~ Can be inserted in grid circuit of any eon
vcntional Class A amplifier. 

SP ECIFICATIONS 

Nomina l Operatin g Frequencies: 50, 100, ZOO. 500 
cycles; I. 2. ;,. 10,20, 50. 100 kc. 
Freq ue ncy Calibration : Within ±2% fI~ initial \'olln.l1:o 
le\"d~. corresponding to normal us/lge in n null (i(lt(!ctor. 
At higher 1(l\'ds the rewnant frequency of the 50, 100, 
2(X) and .';00 e drcuiu decrease progre~i,'cly. 
Insertion Loss: Not greatcr than 12 db. depending upon 
frequcnc)'. See tnble below. 
Selectivity: 1letler thall 30 db .... gain.sl the $C(:Ond hllr_ 
mOllie, 

l"d"",/o, R~M",anl 

__ f'rtq"cncy C.td Z Mil 

50e /.-1 0.28 
100 e /.-1 1.02 
200, /,-2 0.21 
500 e /,·2 0.52 

Ik, 1.-3 0.2G 
2 kc 1.-3 0 .8G 
5 ke f..'J 2.70 

10 ke I~I 0.17 
20 kc I~I 0.50 
50 kc IA 1.00 

100 kc IA 2.13 

T y pe 

Terminals: Shi(>ldcd cord nnd plug for connection to 
Typ~: 1231 Amplifier nnd Null Dctector. J ack top termi
Ilals for connecting external CtLptLcitor5. 
Mo unting: AI"minum CflhineL for be nch \I.'!C. ,\l;w l1\'llil_ 
ablo for relo,y r1lck mounting in COlljunction witl. 'l'l"Pf: 

1231-11 Amplifier and Null Dctcctor. See pril;l; Ji st below. 
Oimensions: Front 1)l\nel. (hcight) 7 x ("'idth) O~ 
inches. Cflbinet, (de]lth) 9Y1 inch~ Internnl shield box, 
(height) G~ x (width) 4~ x (de])th ) 9 inchClJ. 
Net Weig ht : COIU])letc, 9 pounds. 12 ounces. 

RCMJllanl J'll(rlion m""",m;nalion n . 
Q db gnd Ilarmon K: db ,. 7.01o.s.s 33 
81 3.5 10lSS 31 
~I 11.5 10l<s 40 
S3 9.5 10/S.~ 3."1 

138 !J.O los.<s ·12 
228 '1.0101<8 40 
287 0.5 ~Iin "" li5 7.0 10lSS ,Hi 
262 I.G gain " 21-1 9.2 j:;:,in 37 
102 15.0 g:l ill 28 

Cooa WQrd I'riu 

1231-P5M Adju stable Filter (Cabinet Model) ... , .1 AI.Df;B $2 15.00 
1231-P5R Adju stable Filter (Relay-Rack Model) .. :\. 1)081:: 2 15.00 

TYPE 1231-P2 AND TYPE 

1231-P3 TUNED CIRCUITS 

1231-P2 
1231 - P3 

f'rtq .. cncu 

400 and 1000 cycles .. . 
60 cycles . . . ........ . 

These filtcrs lire paml\el tUlled ('ircuil:> that 
plug in to the TYP1'; 1231-B Ampl ifier lind ~lLll 
Detector, for slIppt'c"-Sillg harmonic:>, noise, 
and hum in single frcqucncy me:lSlIt'cments. 
The t.wo-frequency model , T YI'E 1231-P2, is 
provided wilh :~ switch for sh ifting fl'om one 
frequency to the other. 

SPECIFICATIONS 
T uning Accuracy: ± 2t'", at low voltage le"els, corre
sponding to nOTlO.,.1 \L~l\ge. At higher \'01111,1(e Ic,,()] ~ tho 
illduClilL1CC. :l.nd cOLL:lCquently th(l I"C~OLH"'~ frC<l lIcnc),. 
ChlW~. 
Attenuation : At leMt 25 db to second harmouic. 
Mou nting: Standard dr'''''n~tecl C:L.s<.'. Model C ( .... -e 
p:lge 1 ()5 for diU\en~iol\.s) . A plug "tid 2·' incILe.s of .silil'ld(l(i 
cable arc ]>ro";de<1 for connecting to the 'l','p,: 1231-11 
,\ rnillificr aud ~1I11 Detector. 
Net Weight: 3% I)()und.;l. both Lnodclll. 

... ·1 

.... 

Cooe Word 

AMB I,~; 

AMJ'L~; 

Price 

$25.00 
20 .00 
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AMPLIFIERS 

TYPE 1231-P4 ADJUSTABLE ATTENUATOR 

USES: The Adjustable Attenuator is used with 
the Tn'E 1231-13 Ampli fier and Kull Delector 
and t.lu: T YPE S7-1- LB Slot ted Line to mCllsmc 
!S ta nding-wave ratio. When so Ilsed, it in
CI'ClI!'Scs both the mngc [tnd n{;c1Jmcy of meas
urement. 0\'01' what (.i\1l be obtained wit.h the 
nmplificl' :llone. 

1'Y/J( 

1231 - P4 

DESCRIPTION: The TYI' ~: 1231-P4 Adjustable 
AlI{~n uator is a high-impedance l'csi:;li\'c volt-
:lgc di\' idcl' co\"cl'ing 11 ra nge of SO db, with 
three 2() db st.eps and :t 20 db potentiometer. 

SPECIFICATIONS 
Source Impedance: ;30 kfl-:lpproxitlliltely equal to 
Qtll],llt j"'pc. ... lane<> of <:r~·$t:,] uct(>Clor in ~loUI.'(1 line :it 
low \'011:'1:(.' 1,~,·('1s.. 
load 1 mpedanee: One megohm or 1l;N':.ter. 
l" itiCl I Insertion Loss: .. \ pwoxim"t(·I~· 3 db. 
Attenuation Range: &l db; dilll (:"n be r('ad to ucaTC$: 
(-uth db. 
Accuracy of Attenuation Incre m ents: ±O.3 db or 
hCller wllcu oper:ued between rrllcd .'\Q\lr~-c atld load 
illlpcd:UI ~~". Additional crrOT>! ('n'hcd by "Ollrec imr.ed
a"co hetw()CII ]5 k!! :lnd (',() kf? uro Ie:!:! thnn ±O.3 d b. 
F req uency Error: Neg\i.o;dhie hclow 2 kc. 
Maximum Input Power: ~~ walt. 
T erminals: input. Tn'); !)3~·W Oitldinlt: PostJj; Output, 
.shielded crdlie with Tn); 27"·ND Shielded Plug to fit 
:""J,lificr inl)\l1 ter",inals.. 
Circuit: :\Iodifk'd \"oltasedividcr. 
Mounting: :\lela\ cabinet. 
Accessories Aequ ired: One 1'YI'): S74-H:J2A P atch Cord 
rot" oo",,~ ... ·.ions between slotted line lind IItteIlU:ltor. 
Dim ensions: 5-'4 x 5.J..<! x .IM inches, O\·cr- :,U. 
Net Weight: 2 pounds. 11 t;",nees. 

Co</e Word P,..;u 

A,,:\EX $70.00 
874- R32A 

I Adjustabl e Attenuator . 
Patch Cord ........... ........ . ... .. I COAX FHvn:H 5.50 

TYPE 1212-A UNIT NU LL DETECTOR 

USES: Th(' THE: 1212-A U ni 1 :\' u1\ Detector is 
designed primarily as u b:llance-indicaLor in 
a-c bridge measurcments. It is a sensitivc, 
\\, ide-frequcncy-range \'o!tllge indicator with 
a n approximately log:11'i thmic rela tion be
twcen input \'oltagc :1Jld metcr rcndi ng. T his 
null deledor can he \I1jcd wil h t he ' r "I'E 716-C 
Capacitanl'e Bridge, T YPE 007-A Induct:lllce 

BI'idge, TYPE 501-D \"aclIuUI Tubc Bridge, 
TYPE 916-A J.., B-F Dridge, nnd O\·Ct· the lower 
purL or t hc ranges of the TYI' ~: gIG-A H-F 
Bridge and the TYPE 821-A Twin-1' Im
pcda nee-~ I casuri ng Cin;uit. 
DESCRIPTION: Thc instrument consi1jts of a 
thr<.'C-1jtagc oroad-btlnd :unplifier with !S('rics
peaking com pen..;:\! ion. CCl'm:lniu m-diode eli 1)-
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1}C1'1i ,tl'C usce! bct.w('en each stagc to obtai n thc 
qll1l1ii-Io~al'i t Jllni(' i 1\ put-ou tpu t reln1 iOIl~h ill. 
I'his 111('lho<l of shaping make.os Ihc tipccd of 

!'Ciipon"e depcllci<-nL only upon the meter 
l.mllisl ies. 

FEATURE S: ~ Wide frcquency range - 20 
cycles to i) mrga{' .... cles. 
+- :\lctcr Z('I'O (':I II he controlled from thc 
P1Hlcl 10 cOIT{'d for amplifier or sYtilem noise. 
• Heglliated tube \'oltages and a balanced 
meter circuit. maintain good Shtbili ty with 
I':u .... ing line \'011:lI;C, 
• i\ leter SC'1l:;iliYIty control prodded to set 
thc meter to full scale for the \'ollage di"play 
mnge desired. 

AMPLIFIERS 

~ Headphoncs can bc Ilsed a.t alldio frcquen
cies for extra nOltil' discri minluiOIl. 

~ Small size, llliniaLlIrized IIl1il.. contill'uction. 
~ & n:-:;i ti\'il,y of approximatel~' .to micrO\'olts. 

~ O n-scale range of a pprox im:l.tel.v 120 db. 
~ I,ogarithmil: il l]lut-OUlput relationship pre
vcnt s o\'erload caused b .... large unh:d:lnec,.: 
from nHl,sking the apprOlwh to bulalH·t'. TIlt' 
.osCJL1iitl\' it.y is ell"ccli\'c1y inc rc:l1ied :Ii'! b:dallcl' 
is approached , gi\'ing maximum preciSion 
:.lot the time 11I'cdcd, 

~ .-\llow;:; usc of high gencmtor ,'ollage, 
improving the scn:;itiYiI.. .... and signal.lo-.noisc 
mtio and dct:rcasing t.he cfrcct of noise pickup. 

SPEC I FICAT I ONS 
Sensitivity: I~ thnn 40 micro"oiu inllut >It I kc i~ 
r(!(juired to d ('cflcct one pcr ccnt of fu!! !l<:l.ie: on the mel~r . 
Voltage Response: tioo CUrVe below. 

Frequency Response: Sec curvc 1,"'0.,', 

Tubes: Three Tyro: GAK5. onc T yrt: 12AXi. and Olle 

'1'1'1"; 0,\2 Tubes . shil11_ i in~ l,"led, 
Accessor ies Available: T Y I" :;O 1212-1' 1 and HI5]·A 
Fiher~. Tn',: ];Wj_.\ lJ"i ~ I'o w('cr SUll p!)' , 

Dime nsio ns: (Width) 'h x (heiJd.n 5 H x (depth ) 
lj L""hIlS, over_,,11. 
Net Weight: :; 12 »f"lIld.~. 

Codv Word I'rice 

1212·A I Un it Nu ll Detector ........... , ...... I 
1203 -A Unit Powe r Supply . " ..... ,., .. " .. 

AI.AC E.: 

A I. I\' P' 

$ 145.00 
40.00 

P.\'-EST 1\OTICI':. See 1\o,~ 3 und ,1. 1"'11" "i. 

TYPE 1212-Pl HIGH-PASS FILTER 
TheTYI'I:: 1212-Pl FilLcr is u. shielded, R-C 

lIigh-Pass filter de:;igncd 10 aLtenuatc low
frcquen<,.,' Hoi1ic nncl hum of tell encountered 
in bridp;e mCllsurelll('llts. It pro\'idcs llbout 50 
db :l.l tClluation at GO ('ycles whcn wsed in con· 
jUllction with the T nE J212-A Uni t :\"ul! 

SPECIF I CATIONS 

Attenuation Character istic: S-ee cur-·c. 
Nominal Load Impedance: 1 "'cgoh" •. 
Input Voltage Limit: ]i>O vol t:; "':'IX;III""'. 
T erminals: '1','1'': S,] ('onnCNor :'lt c:'Id • .,110.1. 
Dimensions; }'8 inch d iameter by ..\ ~$ in.,hc. long, 
Net Weight: :3 oun~"C~. 

(The Tn'!; l~l~-l'l lli~h-I'"s~ Filler i .• ~llo\\'n wilh lbe 
Tn'~: 121:.!_A l: rtil 1\ulI nf'!(l<"1or in the IlhotoJ.:r:'Illh 011 

the f:u-illll; p"gc. ) 

Detector and fed from a, low-impedancc SOW','('. 

Ji cun be used dl'ecli\'ely o\'('r a rC:ltionahly 
wiLle r:lnge of inpll t :Inc! outpuL imped:uU'{'",. 
11.. is housed in:\ TYI'~: 87-1--X Insertion ( 'nil 
eq uipped with TYP E 87 I Coaxial COIIIl('ctor:; 
on both ends. 

Tn'.: 121:.!.i'] Altellu,uiotl Ch,,,,u; tcri stie. 

J'riu 

I Hig h-Pa ss Filter , ................... 1 $ 12.00 
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AMPLIFIERS 

TYPE 19S1-A FILTER 

The TY1'~: l!),')I-.\ Filter is:l t uned circuit 
de:;ip;ncd fOr WiC :H the input to a high-gain 
amplifier to prc\"cni. O\'crlo:1.d by spuriolls 
!:ligna! pickup. It i:s particul:ll'ly useful for 
mcasun'mcnt s olllhrC('-INminaJ cit'euits where 
hoth :<;dl'.';; of lIl(' unknO\\,llll1'C above ground . 
. \ capat'itivc \'OhH~(' di\"j(iPr :\(; I'ooS the input 
permits optimum irnpcdanc(' m:uching. 

SPECIFICAT ION S 
Frequency: 400 cyc1c~ "ud 1000 cydes. 
Maximum Al lowable R- M-S I nput Voltage : 

/"I",I/III/>tdmlct 1i(lllUfi / (){)()c .looc 

0 - ii i\\! 10 .. 4 " 
(oK!) [.OK!! 40," W \" 

50 1(\1- 5001';:\/ 1'15,' 58 " 
5UOK!l- - :WO " W!. v 

Second Ha r mon ic Rej ection : See u!lll·cr cun'c. 
Insert ion Loss: S''C lowcr t'ur ... ~. 
Accessories Supplied: One Tv".: Z74.)'IB Double Plug. 
one Tn'~ :n 'I-~D Shielded Plug, and one TnE S74-QG 
Adaptor, 
Dimensions: ;jJ.i "3U x 4~ inches, over-all, 
Net Weight: l ;.f pound;f. 

Code Word 

1951 ~A I Filte r , I FI HHt: I $75.00 

TYPE 71S-A DIRECT-CURRENT AMPLIFIER 

112 

USES: The TYPE i 15~A Dircct~CU1'l'ent .-\.m~ 
plificl' is designed primarily for lI,.;e \\'ith the 
I ':ste rl illc~,\nglls ;)~milli;lmpcre l'ccol'tlel', This 
combin:tlion of amplifier and I'(~t:ol'( l ei' is 
capable of accul'IIlely I'()cordin,e; small d ~c 
\'oltnges ~lnd currcnts, I n addition to its 
obdous use as n r('('()l'{iing d~c milliammeter 
or millivoltmetcr, it Im:-:; l\ number of :lpplica~ 
lions in 1>1'0('('.';"-; control and in mc~"urClllCII\.S 
ill physical and chemical l:lborawries, 

Since the illl t'O(hlC': lioll of this amplificr, it 
has found appiit'lllion to a wide \'aricI,'" of 
industrial and I'(','carch prohlems, It. h:1s bccn 
used for thc recording of frellucne)' and for 
recording the modulation Ic\'e1 of bro:tdcast 
transmitter:;, Olher applications include t lw 
I'ccol'{ling of I he insulation I'c:;istllncc of cle('~ 
t I'jclli m:1chillcl'Y during dehydrat ion, the 

(l~/I) '1'\'1": 7150A)'1 DirccvCllrrcnt A)')]llificr, 
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measuremen t of t he emf of electro-chemical 
cells, t.he recording of life tests on va~uum 
t.ubes, and the recording of sound and vibnt-
tion intensities_ The instrument may equally 
well be used to operate from phot.oelect.ric 
~clls, resistance strain gaugcs, resistance ther
mometers, and similar devices. 

DESCRIPTION: The amplifier is a highly stable 
a-c operated instrumen t and gives fu ll-scale 
output over a nUlge of inpu t voltages from 
0.1 volt to 1.0 volt. l\'Ieans are provided fo r 
.selecting input resistances betwcen 100 ohms 
and 10 megohms. 

The ci rcui t employs three pen tode tubes 
fo r t he ampli fiers in a degenerat.i ve circuit 
arrangement giv ing high st,ability of ca l:ibra
tion . A bridge-t.ype balancing net.work using 
a voltage regulator tube provides for balanc
ing out t.he stcudy plate curren t. in I,hc meter, 
so t hat. the meter indicates current change. 
Both fi ne and coarse zcro adjustments arc 

AMPLIFIERS 

provided for setting t he metcr for normal 
zero. The circuit is unalTect.ed by changes in 
platc voltage causcd by normal variat.ions in 
a--c supply voltagc. 

FEATURES: ~ High gain and simplicity of 
operation have been combined wit.h stabili ty 
of calibration. 

~ A widc range of input voltages and resist
ance combinations cun be accommodated . 

~ Variations in thc temperature of the 
cathode of the first amplifier t.ube, a critiea.l 
point, have been ovct'comc vcry cffectively 
by using a regulat.ing transformer and a. fila
ment ballast lamp. This system maintains 
the heat.er voltage constant. fo r line voltage 
changes from 105 t.o 125 volts. 

~ A-C opemt.ion and small size makc this 
ampl ifier a convenient adjunct. to t he graphic 
recordcr. 

SPECIFICATIONS 

Range: T he inst ru illent is provided with four calibrated 
ranges, oscl-c<:tecl by me(,ns of a switch . giving 5 mill i
ampcre~ linear output in the recorder circuit of 1000 
oh ms. for in!-,Ilt voltages of 0. 1. 0 .2, 0 .5. find 1.0 "olt 
applied l'~ the inl)ut t<:.-rminals with either polarity. Tho 
gain t,~ best expre~1 li S a trun >S(:onductance; tho maxi
mum v"luc is 50.000 micJ"(:lInhos. 
Accuracy: A$ a ealibriltecl voltmeter, the aecurlley of 
I:"fllibrlHion is all llroxittl;Hei)' 10/0 of full scale. th is lIeeu
racy ixoing maintl.ined over Ii considerable period of time. 
Input Circuit: i\ ·l ean~ lIre provided for select ing I",y 

one of a numixor of input re,istances. so tll<lt Ihn instru-
1I1I.'n l not only hilS an adju~tnhl" input resistance. but can 
"'rve a~ .. e"hhratC(:\ m.illivohmeter Or ",icro.."" .. c(",·. 
Tho input resistllnce~ range ill po,,"er~ of 10 frOnl 100 
ohms to 10 megohln~ . Short-ciruuit nnd oPen-circuit posi
tions lIrc also supplied on the selector switch. 

For t.hose uppli<;-ations where relati,·e '·/lhles only aro 
of interest and where the voltage ll\'"(lihlbl" "xcced~ I volt, 
one of tho switch p(Mitions conncc t ~ the input to II v/lr i
ahle g:,i" contro!, so that the voltage applied to tho fu"St 
grid cun be adjust(.-d to nny desired \'"1.lue. The i" put 
resis t:mco for this po>;ition il; l'pwoximntely 150.000 0111\1.'1. 
Grid Current: T ho grid cllrrent in the input c ircui t is 
less limn 0.00'"2 micrmu!\pere. 
Output Circu it: The outl)ut circuit is desk"ed to oper. 
ate a S-lI"lIi:unpcre " Ie ter mounted on the p""el :md "II 
external meter or device such I'S the Esterline-Angus 
5-tnillialn»<.""re recorder. and is provided with II manually 
adjusted compensating resiSI(lnce. The compenS:Ltillg 
n'Sistance is adjustL'"{\ to "lIow for the tesis\""ce of the 
extern,,1 device. so that Illu in~lru",ent ulwllys "·orks 

into a normul resistanoo of 1000 ohms. Although the 
ins trument functions perfectly whell operatinJ: into 
resi~ tances from 0 to 2000 01"".'1. i t~ e"li br"tion is :.ffectcd 
!>lightly if the total imped"nee de"ll'tes n".ter]"lIy from 
the 100000hm value. 
T emperature and Humid ity Effects: Over t ho rango 
of room conditions normally encountered (65° Fahren
heit to 95° Fuhrenh('it: 0 to 9;; 0/0 relative h\lmidi t.I') . t he 
oper:\Iion l\lld stability l.re iudependent of :uubient con
ditions. 
Power Supply: -The i1\ ~lrumellt is intended fo r oper
ation directly from 10.5 to 125 (or 210 to 250) volts. 00 
eyc1e.~. Other \'"01\:.ge3 Or other frll<)llencies can be 3Up
i>1i~.,J on bl,,"c;,,1 o.·der oul) . 
Power Input: The power drawn from the GO-cycle line 
is appro.~i"Ul.le1y 35 watts. No Lmttcrics of any kind lire 
ernplo.\"ed. 
Vacu um T ubes: The tuixos uscd arc : two (,J7-G. one 
6F6-G . one 6X5-O . one \05-30. one 4,\ I. All arc furnished 
wit h the instrument. 
Mounting: The IImplifier i$ mounted in u cast me\1,1 CI'se 
identica l with that u:sed Oil the Este rline-Angus recorder. 
or in walnut c"hi"':Jt. as de$ircd. 
Accessor ies Supplied : Se,,"en-foot line oonneetor eord: 
spare fuses. 
D imensions: Tyr.: 715--;\:'>1. (hei/!:ht) 15M x (width ) 
9 x (length) 8-'1 inches, over-"I]: Tn't: 715-.-\E. (height) 
15 x (wid th) 8-'1 x (length) Sr.; inclle$. o\'er-lIl1 . 
Net Weight: Wi t h cast 1lI()I"l ca:se to match Esterline_ 
Angu~ rceordcr, 25% l)Qund~; wi lh walnut cabinet, 22M 
pounds. 

Code Word 

715-AE 
715-AM 

In Cast Metal Case ............. . .... 1 
In Walnut Cabinet ... ............... . 

$390.00 
340.00 

PATENT !\OnCK ~ Note. I and 2, page \'i.. 
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AMPLIFIERS 

TYPE 1233-A POWER AMPLIFIER 

USES: The wide frequency J'allg;e and hi!;!! 
pOWer output. of the TYp~: J2:33-.\ Po\\"el' 
.\mpliflcr make iL adaptable t.o mally usc" in 
t hp electronic and dCCLro-.H;OI\,sl ie iah(lntiory. 
It is c:~pable of dri\'ing acoustic generators at. 
levels up to 15 waUl;. 

At sl:lIldarc! bl'o'lclca.st frequencies it. can be 
llscd in (;onjullction with It low-power o"ci1-
la.lor t.o cxeilc 1.1IltCIIIl:lS for mC:lSllremcnt . ..; 
with deflection-t.ype im:itnllllcnts. With its 
input connected to a tuned antenna, it. ca n 
dl'i\'c:\ TYPE lUaL-A \[odulation ).l ol1ilol' t.o 
1110n]lol' remote tran"mil ters. 

..-\. \'oltngc-outPliL connection is pl'o\"ided 
for amplifying oscilloscope deflection s ignaLi 
IlYCl' a mnge of 20 cyelc.-; to 3 mcgacydes. 

DESCRIPTION: The itmplificr consi,;li; of three 
]Ju:-:h-pull broad-bllne! stag:e;; and three po,;
sible output. Cil"('llits, The inter:;lagc couplin,t...rs 
me of the scrie:-;-pcakcd trpe, de,;igned for 
C{)lls l11nt. gain up 1 () ;j megac .... cles. 

S{'I);"tmtc toruidal Oll ~pu t transformers are 
w'-cd for the 20e-lo-20kc ;111d the 20kc-to-1.5 
:'Ie ranges, 

For t he 20c-lo-3:'[c range, pu;;l!-pull output 
is supplied through a s('ries-peaked video net
work, A gradual roll-ofT ;.lbo\·c 3 megll.(;'ycles 
yields ex(·ellent tran"icll t respOI\;;e. Pulsc" 
wit h rise limes as ;;horL as 0,1 microsecond 
C;;\ 11 be [l mpli li('d with negligible overshoot. 

I ... ;<ccond 

Typ~; Si-1. Coaxial Counectors arc pro\'idcd 
at. the input and output,. (;roundcd bindi ng 
POI';\'" spaced X-inch frum the center condue
tor of these connectors permi t. connection to 
be mllde :llso by mean" or 'j'ypg 2i-I-:' lB 
Double P luf,;:s, Two iU>illlnted binding posts 
are u"ed when bltlanct'u output. is selected. 

,\n output, voltmeter is prodded, which 
indiclltes the ou t pu t terminal \'oltage 011 t he 
20 to 20,000-cycle Wll/.{e and the 20ke-to
I,.:;\[c ntu.l\'e, On t.he 201·-to·;nlc range, t.he 
ollLPUL voltmeter is COllnel'l ell to the grolllllied 
output. tcrmin;lIi;, which arc not u,.;ed fur t his 
rHu/.{e, making the \'oltmeter a\'ailahlc for 
t'xtcmal lise or permit.ting an external jumpcr 
to be used to con ned it to either of the 
halaneed ouiput terminals. The meIer ca ll 
also be switched to indicate the pble currcnt 
uf the omput. amplifier lube", 

The high-\'oltagc power supply ll"es selen
ium rectifiers in n. full-wave \,u!tllge-dullhlillg 
eircuit. and a. lwo-sel'tioll I.e filler. A hia,,, 
sllpply , abo using seleniunl rt'('lifiers, pro
\'ides fixed bias for l he ouqlllt stage. 

FEATURES; ... Wide frequency range. 
+- lIigh out.put. 
.. Astatic out pu t tnlll:::formcrs, 
+- Output. voltmeter is provided, 
... Excellent lran,.,;ient. response, 

:!(k to 3 me lbnll:~': 
input pills..., ri,;c lin,e 
.0:3 mierQ-::second : 
Llorl,() Iml."OJ length< 

:;hown, 
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AMPLIFIERS 

SPECIFICATIONS 

Freq u en cy Ra nge : Thr~'(.' ral>).!:c~ arC provided : 
For power. 20 \Tc!c~ \0 20 ki l ocydc~. 
For power, 2() kilo<'y<:ie$ to I.!i Illcl/:"cyclcs. 
For vol,,,).!:,,, ::W (Tclcs to 3 mC!>,le.vc1c$ . 

Powe r Output : 
2Ck'- lo-ZOkc fU"I:(- - 15 waUs frorn 50 c to 15 kCj 8 

\\"au~ at 20 c and 20 kc. 
20kc-H>-I.i) :\[ c r~"gc - 15 w"tt.~ frolll 20 kn to 0.5 ,,-Ie j 

8 W1\t!$ a' 1); :'Il c. 
;\ l"x;mlllll :,Yail"hlc power output Itt low diston ion 

lieJlc"d ~ "pon power-Ii"" VOllal:c. 1("\00 OUI PUI j" ahUtin
"hI" al 1051in(: \·o1t~. ,.\ 1 hi"h('r line ,·oltagc~. o utpu t i ~ 
KI"(';l.ler. 

Voltage Output: 2(k'-lo-:~ :\ l c n'''II;C - !'C" k-Io-pc<lk, 
[,,0 vol I., I",bn('{'d . 50 \'QIt .s II;round('(!. 
Tuned Output: Full output at :lll." ~illl!lc frt'<lucnc~- UJ) 
to '" )I I" ""II he obtained b,- CQ,me<:tiHI( It tuned circuit 
;Is the OUt\lUt l)kHl' lo"d. . 
Loa d Impedance: 

2G.:-tn-20kc mng ... - r.OO or 150 olims, bal:"":<.:J or 
KroundNI. 

2Ilk,·-to- l .5l\1 c r:u'gc "":"" ':;O oh,,,~. grounded . 
:!(k--lo-3:"1l c r,"'g(: - ddle\·\ion-pl:lle \ ... rminaJ~ of 

,·:ttl,,)dL'-r,,~· o""illoo«:oJ~, f"Ollll(!f"led ",ilil :~(;-inch lc:,d~ 

:'tnd with :'tn .... IT ... "'i,· ... 1np'" r"'i~l!mcc of ott Ic"st Oil" 
"WINht", OutllUt Hlfl.'· he b"l""cro or grounded, 
T ra nsie nt Res pons e; 2Oc- to-3:"1 l c rflnge - :"IllIlroxi
"",td.,' 0.1 ",i("rosct'olld ri.;c tim,!. wi t h ne"li/.:ible ont
, hoo\. 
In p u t Voltage; Les.~ thnn 0.2 volt for full Output. 
Inpu t Impedance: 100.000 nhlll~ in )lflr,\ll ... 1 with 37 p.p.f 
(J.:rou"d('tl). 
Dis t o rtio n ; JA',,"~ tlmn 3% at ratcd output 011 all nu'ges. 
Noise Leve l : 2Oc-t<r20kc T:"'I!C. 60 db IX'low Ii:; w,,11S 
ompul .. or 200 p.,'oh~ inJ)ut. 

20kt·-I<r1..'",.\[C J"fln~(:. 70 db below 15 W:lII ~ O\l\IJIH . or 
IOJ p.\"oh~ in]),,\. 

:?Or-I<r;I:"Ile rm,/.:i'. Ii'~ 11o:.n 0.6 "olt l)(:"k-to-)l()flk 
bahUlt"ed. or 600 p.,·olt~ pcak_IO_p()n k inpUI . 
Frequency Response : .-;(!(! 1"pif":!1 (·Ul"\·(!S. 

Powe r S u pply : ]1),-, 10 12.; (~r 210 to 250) ,'olt.;, 40 to 60 
,·.,·("Ies "t. 
Powe r Co ns u mption: A] )l)Toxi,,,:ttcly 140 "'ntt<:<:lt 15 
,,'atts output: "J)proxi",,,tdy 120 w,ut~ at z<'ro out])U~. 
Voltmete r: 

Brid/.:e ('ircuit illd;~"ti"g full w,,,·1.' :1""">1;(' ,""lUI!. 
H:l"Il(";<. 150.50. ""'[ Ii) "oll ~ full ~~ 'lle. 

Ae'·\lTI'c.\". ± .5'.,.; of full ~'·ale . 
Impedance. 15 kfl co",pcn.~,ncd to 5 :"lI e. 

Mounting: The p"nel i~ dcs iJ.:"cd for I!'OUII\.iUJ; in" l!)_ 
inch reb.\" rack. uut re",o"'l l.Ile end fc:""e . ., fire 8ullplied 
for table u.'I(). 
Tu bes: 2-(;.-\('7 

2 -807 
2-6AG7 
1-6J6 

T e r mi nals: T l' l't: 87,1 Coaxial T cr,n;n:lls:1t i"put ""d 
Ollt p Ut. .. \ <!j:H!Cnt ground po~tlj lor co""ceti"lI: by 'fyp>: 
:?74-:"I rB Pl uJ!:~ IIrc pro\"idt-d. 

T wo in~ulatcd uindiu/.: po~l.~ for u:,),,, ,c<--d Output. 
Accessor ies Suppl ied: Severo-foot power cord; t.wo "1' \")'); 

27,1-:"11 B Dou!)l!} I'Jug~ : two ~pMe Hnl! fuses; ~wo Tn'" 
8 74-(' Cahle ConncNors. 
Other Accessories Available: Tn' ~: S7'I-H:?1 Patel, 
Coul.,; T.·,· t; 874 Con"{'Ctor~ ,,,,d AdaplOrlj. 

Dim ensions: (Width ) ]!)~ , x (,Iepti, ) 1·1y'( x (heiJ!:ht) 
7}4 ;'H'I«'~. o,·cr-"ll. 
Net We ight: -I6 1-'! pou",b. 

T ypi,·:.! r()"pon.sc I.'ur-·es for th ... thrcc amp1ifi('r ran/.:(:s. 
The 2o-(·.n'l(>-ln-:j-,ul.'ga,·.\"de r'l1lll:e ;8 J.:i"'m a ~tuooth 
roll-off at the hiJ!:h end to :"",ure 11:00<1 tr,,,,~ic"~ responsc, 

,TC":,,"c:----.,-::----:---:ccc-- ----------, __ -"C,""''-' Ironl 
1233-A I Power Amplifier . . ..... . . . . ,.,.1 ,\."\"(;1-:11 $560.00 

I'r;~' 
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UNIT INSTRUMENTS 
General Badio Unit. Instruments arc small, 

compact., iabol"1l.lory-lypc instruments, de
signed for high-quality performance at. mini
mum price. The basic unit is a power supply, 
which plugs into the in st.rument.s as needed, 
t hus eliminllt ing lhe expense of providing a 
power supply in each individual instrumen t . 
;\rCCh:lllically, the Unit illsLrumcnts arc de
signed to make maximum usc of interchange
;\blc parts, llnd accessories are available for 
some of t,hem, by means of which specialized 
assemblies can be built up using Lhe standard 
units. They arc designed for compact side-by
side assembly with plug-t.ype interconnections. 

These Unit. Inst.ru ments n.rc useful, eco
nomical addit.ions for any laboratory and will 
save considerablc time and money for many 
everyday electronic engineering jobs. They 

find parLicular application in educa.lional 
laboratorics due to their low cost and vel'sa
Wity. In production tesLing, compact, single
purpose setups :~re possible. 

The Unit Instnunents with rcclangular 
cabinets can be bolted t.ogether wit.h screws 
provided t.o give a compact assembly. 

Other Unit. Instruments ;l,vailable arc : 

Amplificf Tn'!'; 1206-11 
IF Amplificr Tn']'; 1216-A 

(:lO "'Ie) 
O.~cil1"tors T rn;s 

1208-,1.. 1209-.-\ 
1211-:\, 1:.!15-A 

Crystal Q.'leillator Trl"; 1213-,\ 
Audio Oscillator '1'\"1',; 1214.A 
Null Detector Tn'» 1212-,,\ 
Pul:leGencr:\\or Tvp,; 1217-:\ 

Sce Page 120 
Sec Page 118 

See Pages 165_170 
Sec Page~ HiiH 70 
See Page 217 
See Pagc I H·' 
Sec Pag() 110 
Se<! Page 172 

TYPE 1203-A UNIT POWER SUPPLY 

USES: This powcr pack is designed primarily 
to supply a-c hcatcr and doc plale power for 

various General Badio l ]nit. Instruments. I t 
can also be used as 11. geneml-purpose sourcc 
of heater and plate power for other elect.ronic 
equipment. 

DESCRIPTION: The elements of the power 
supply arc a powcr t.ransformer, a reci..ifier 
tube, and an !t-C-type filter. Conneetions to 
other General Hadio Unit I nsL1'l1ments arc 
made through a multipoint connector. A 
mating plug is furnished to facilitate conncc
tion to any other circuits. 

FEATURES: ~ Low· priced and small in size. 
~ Can be permanently attached to some 
General Badia Unit Instruments. Combina
tion of units is very compact, occupying a 
minimum of bench space. 
~ Both the a-c heater supply and the doc 
plate supply arc isolated from ground ll nd 
from el1ch other. 

SPECIFICATIONS 

Output Voltages: 6.3 "ol t;; ae. nomin(l.l; ::I amperes 
UI;I~ill\unl; :lOO volt~ de. 50 milliamperes lTla~irnum. 
;-';0-10;1(\ volll'g!) i~ :1.oout 410 "OilS. 
Hum Level: About 250 Inilli,'olts:lt 300 vo!/,Ij and 50 
rnil1iampcrcil doc output. 
Input: 115 voll;s. 50 to 60 eycle;s;,.-.o wntts full load . A 
linc--eunneClor cord is perm'U1()ntly nnaehcd to the 
instrumcnt. 
Rect ifie r : One 6X,I-tn)(). supplied wi th instrument. 
Output Termina ls: A slandurd multi])oint connector 
i ~ mounted on the side of the unit . 

Type 

Accessories Supplied: A mntillg m\lltipoint connector 
fOf connecting the vow()r supply to other cquipm()IH; " 
10-32 screw wi th wing nut for ])()rlllanCIl\ly Mta()hing the 
PQwer supply to other Unit Instrull\cnt~. ,\Iso spare fll:«::3. 

Mo unting ; Bln()k-()r>lckl~fini~h aluminum pancl and 
sid()s. Aluminum coyer finished in clear lncquer. 

Dimensions : (Width) 5 x (height) 5M x (d()pth) G,XI' 
inchM, o\·cr-"II. not including I)ower-lin() conn()ctor eoT(1. 

Net W eight: 5V! pounds. 

Code Word Price 

1203-A Unit Power Supply .... .......... ..... 1 $40.00 
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UNIT INSTRUMENTS 

TYPE 1204-B UNIT VARIABLE POWER SUPPLY 

USES: This instl'llmCllt supplies fixed a-a 
heater yoltagc and adjustable d-c plnte volt
Glge for p;enel'ul laboraLory usc. General Radio 
Unit In~truments can be plugged directly into 
its mUltipoint connector. 

DESCRIPTION: T!lC d-c plate su pply is ob
ta ined from a pair of selenium rectifiers in a 
voltage-doub ler circuit and is ad justable down 
to zero by 1'1. VARL\ C® cont roL An R-C filler 
reduces hum to a low level. Both tbe d-c out
put voltage and the d-c load current arc 
measured by a single switch-controlled panel 
meter. 

The output voltages are available a t bind
ing posts on the panel and aLso at !t multipoint 
connector mounted on Lhe right-hand end. 

FEATURES: ~ D-C output voltage is con
t inuously adjustable from zero to fuB value, 
with lOW ou tput impedance over the entire 
range. 

~ Both the a-c heater supply and the adjul:lt
able d-c plate supply are isolated from ground 
and from each other. 

~ Metered d-c ouLpuL volt.:\gc and current. 

SPECIFICATIONS 

Outpu t Voltages: 6 .3 volts a-c, nominal: 3 amperes 
,nllximu'n. T he d-c output voltnge is adju;;tahie from 
zero to 300 volts with II maximum loud of 100 milli
ampcres. 1\laximum no-load voltage, 400 ,·olts. 

Met e r: A panel meter indicates the d-c oulput voltage 
~",d current. 

Hum Level: Aoout 250 millivolts at 300 volts, 100 milli 
mnpcr('S d-c load; about 150 millivolts At 350 volts, 50 
milliamperes d-c ]o..d. 

Input : 115 volts at GO cycle:;; 75 watts at full output loud. 
A line-connector cord is permanently !.ttached to thc 
instrument. 

Rect ifier: Two selonium rectiliers u>«XI in a voltage 
doubling circuit. 
Outpu t T erminals: The outputs are available at four 
insulated binding posh On the p!mc1 nnd also lit a stand
an.I multipoint com'cctor on the ~ido of the ill~trunlent. 
Accessories Suppl ied: Spare fu:'!Cs; a mating multipoint 
connector. 
Mo u nting: Black_cT:l.eklc-fin ish aiumi'lum panel :,nu 
sides. Aluminum co,'et finished in clear lacquer. 
Dim ensions: (Width)!l)/8" (height) ,~K x (depth ) (;X 
inches, o,'er-llll. not including powcr linc connector cord . 
Net Weight: llY2 pOUHU~. 

Code Word Price 

1204-8 Un it Variable Power Supply . . ..... ... 1 AGATt~ $90.00 
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AMPLIFIERS 

TYPE 1216-A UNIT I-F AMPLIFIER 

USES: The Uni t I-F Amplifier is t.he basic 
clement in a general-purpose high-frequency 
detecto!'. ''li th the TnE 87·1- ;\ I H :\ Ii;.;ol'
Reclifier and n bclcrod,vning osci llator, sueh 
as the Tn'!:.,,> 1208-:\, 120g·A, a nd TYl'f; 
\215-A Unit. Oscillators, it. can be u:;cd over it 
fn'quene}, range of 50 to 5000 megac .... cles. 
T his sy:;tcm is the recommended null de
tcclorfol' the '!'YJ'!:> 1002-13 U-II-F Admitl~u)ce 
?\ ll'tcl'. It, is also n suitable si:lnding-w<\\,c 
ind iclltol' for usc with the TYI'~; SH-L13 
:-51ottcd Line. 

The high sen ..; ili vi!y and wide frequency 
rnnge of this system make it. usefu l as a 
W'llcmi-lmt"posc high-frcquclH' .... I'('cci\u' for 
lahoriLtory usc. 'I'll(' \ride baTldwid th of the 
amplifier mllkes pos:s.ihlc the dCl(~d ion of 
pl1\:-;('1I signals. The built-illl\tlcnuator can be 
IIsed for the accurate mea:sm'('nH'nt. of rclati\'c 
signal lcvel:s and the attenuation of high
frcquenc .... l'il'Cuits, 

DESCRIPTION: The THE 121G-A I-F Ampli-
11(,1' is n 4-slage, high-gain, :30-.\1c amplifier for 
II ,-;C wit I. a lllix('l' n nd 1\ IletNOI.i,,' n ing oscillat 01' 

to for m a well-shic'lded , ~ensi ti\'(:, high
frequcncy deh-I'lol', In this :lpplic'ation, the 
siA'lml to be detected and the o!Oc:il!:t tor s ignal 
:lI'C hath applied io the c:rpstal diode in this 
m iXcl'-l'ecl ifiN a nd Ihe ao-.\Ic differenc:c-fre
q\l('II{; .... OUTPUl fed into the i-f ampli fier, Thc 
30-.\ I c s i)!nal, \\'hooe amplil udc is pro port iOllal 
to that. of Ihc I'-f ~ignal. i:s amplified :lIld indi
('al(..'(1 011 :1 large m('ler. 
All," modulation on the sign:ll is amplified by 

a cnt hode-follo\\'cr amplifier having a 0, ,1-,\'11' 
bnndwidth and is a\'ni la ble at a pail' of 
bindi ng posts on the panel, H('asonnbly short 
pllls('s can, therefore, be passed by thl' 
amplifier, 

The signal can be het erodyned with a 
harmonic of the osci l1:Ltor as well as with the 
fll ndalHenb l, "'ilh some decrease in SI'llsi
ti\'ity, :lIld 11S 11 I'csuli the fr('l!lIency range is 
milch \\,id('I' ihan th:u of the osci llator u~'(1. 

Automali c \'olume cont rol is pl'ovid('(1 for 
lise in bal an cing: bridges and other Hull-type 
devices, 

A buil t-i n, pr('(;ision , film-typc-n'sis tor, 
slep 111\ (,TlualOr is inC'ludcd 10 rn:1ke po.-isiblc 
nCCll rat c rnC~lSU relllcnt s of rell1 l i \'0 s ib"-nal 
IC\'cls as hig;h as 70 db, The indic:ating Ill('tf'r 
is cll liht'atcd in db, as \\,(,11 as in li nea r units. 
fO l' con \'eni('nl iniCl'poit\tion bet.\\'een tilt; 
1O-<lh :lIlCl1llalOI' step~, 

The I'cc:tifiNi clTstal-mixcr current pro
dutf'd by the oscillator s ignal 0 11 the TYPE 
874-). IH ). l ix(' r- l~ C(:lifi ( 'r C:ln he Ilwasur('c l on 
thc ind ica t ing meIer. A kno\\'hlgc of this 
current i$ important if iltteJluation tne:l~IlI'C
nl<'nl S a rc to be made. si lwe the O;JC' il1:l.lor 
\'o!tage mus t be a bo\'e a cC'ri:lin limit if t hI' 
applied t'-f signal is large, The ctll'l'{' nt is also 
a n ind it'lIlion that the Ol<cillatol' is fUIl('tioning. 

Although Ihis :lIHplifil'l' htls been de
s igned primarily for lISC \\'ith the mixer :lIld 
oscillators ploc\,iously mcniioncd, sat isfactory 
oper:llion can be obtnined with other mixer!' 
nnd oscil1:lIon;, 
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The a~sembly includes two a-c power 
supplies, ow' for operating the a mplifier and a 
second for Ihe l jnit Osci llator producing the 
heterodyning i:iignul. 

FEA TURES: 
~ Accurate, rcsi:-- tor-ty pc, step atlenualor. 
~ l.arge mct er for ObSe[Tution cOIl\·cnience. 
~ j'd etc r calibrated linearh· and in db for 
in terpolation between aLtellll:ttor sleps. 
~ Sma ll a nd compact, assembly. 
~ Conlai ns two scpara i(' power supplies, Olle 
for iniemal amplifier and one for external use 
for dri\'i ng Im;,)1 oscillator, such a" TyPlCS 
t208-. \ or 120fJ-A. 
~ i\ Teler CHn .,\;;o be used to mCllStll'e rectified 
local oseillalor Cl1 lTCllt from 87·\- :\1 H to insurc 
excitat ioll is within sali:sfaclol'Y range. 
~ HegulaLed screen supply . 

AMPLIFIERS 

T he Tnt; IZI6-A I_F AlUplili .. r ~et Ill) for u,;c ll~:' hi~h_ 
frc<jl,eney deteclor, \l~i1LJ.: a TYl't: IZO'J-. \ Unit O.~cilblor 
as a helerodyning oseili:tlor and a Tnt: Si'l-~[ It ~Ii~er-

\{cctifio:.-r . 

~ Clllhoclc followcr l)1"oyided for amplifying 
modulation . Can he used with phones. D. -l-Me 
bandwidt h of ou tput. circuit,; fot" pulses. 
~ AVe provided for null detcCLOl" lISC. 

S PECIFICATIONS 

Cente r Frequ o:.- ncy: :10 ;\Ic. 
Bandwidth: 0.7 .\ Ie at :\ dbdowtl; 1).5 ~I c,..t ()Odbdown. 
Sensitivi ty; 1...,~~ than:! J.' ,·olt input from a -IOO-ohm 
!iOll r ("c rL'<l u ired for" 1(; ",ctc,· ddl..,,,tioIL (ah .. ,\'(, "oi,c). 
Lc.,~ Ik'" 50 >,volt inpu t from a 4UU·o)"" ~ou r'CC !'('<tuiroc\ 
for full-~l'a!e ]nelef def\(>("lioll . I ILJlu~ vOJI"Il(1~ l"(1f",.,.oo to 
:LTc oIK·"_"ir"ui~ ~o"r('() \·oll"~l·S. 
Attenuator Ran ge : 0 10 70 db in fO·db slcr~s .. \ single 
3·<11> step i ~ "['0 prol"idt ... J. 
Accuracy of Attenuator; ± (O.:\ db + 1 '3"~ of indicated 
atlenuat ion) . 
Bandwidth of Output Circuits (modulat ion); 0.4 
~[ c. 

Ou tput Im pedance: 600 ohL)l~. 

Ma Kimum Output Voltage: 2 \"oll~ open dreuit. 
Terminals ; 11Ll'u~- Tn'f: .s7·1 Conneclor OIL end of 2-

1001 <'ahle. 
Output - Jli ndiul( posts OIL %-inrh ~p:LeiLLg, 

Su pplementary Power Supply Output: 300 " olb de 
at ,tu In,,: G.;! voll>! (Ie at I a . 

Power Su pply: 1/X>-12i., or :!IU- :!i'>O \"ol l~ . 50 toOO e~·c1es. 
I'o"'"r illJ)1Lt with no 10:1(\ OIL .~"p"I(.~ 
menlal'.'· [".>wer ~"ppl.\· - :.!(; w"ll.~ at 
11.'i "011<. I>o\\"('r input wil.h '1'1""': 
lZ09-.-\ O"{'iIJ:Llor CO",u('('I(O(\ to ~ILJlP"'~ 

"'''ILl'''".'" 1l0Wl'r ;;I' PP\Y - 40 w"U-iJ at 
II;} \"olt.~ . 

Tubes: SUlllllied wilh i,,;;trn'''fOllt ; 
I v.\Ki'> I- GALS 
l- vUS 1- 0112 
:!- 6C llii 

Accessories Supp lied: Sj):\rt fmes ; power cord ill inw
gral wirh the un it. 
Other Accessories Available : TYp~: 8i4-:l. ln i\li~cr 
\{ o:.-("Ii/io:.-r. Unit o.< .. ill:.lO,. of :'Pllropri:tlc fr-('(]IH'r"'~' run!.:e 
to pro\"ide l":)h~,·()(b"JLi"J.: "ign:d. Tn>f: I:.!OS-A. I:.!O'J-A . or 
1:!15-:\ (P:t!.:(1~ llib-I;O) i~ r"'~'()'LLUlended . 
Mounting : 131:L~k-l"T:Ld;lc fiLli~h aluminum I>:Hlcl 'Iud 
sidcs ... \IurniLLuII' cOI"('r /i"i~hed in ,·Iear 1a~"{llLcr. 
Dimen sions: (height) 5% x (width) 10% x (del)llI ) 
t;% iTLche~. o,·..,r."Il. 
Net Weight: sJ.i poundll, 

Code Word Price 

1216-A I Unit I-F Amplifier . . . . . . . . . . . . . . . . . . I A~I O:-;G Price on request 
r.\TENT !\OTI CK Se.; !\ot ..... 3 lind 0\ . 1'110::" ,.;. 
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AMPLIFIERS 

TYPE 1206-B UNIT AMPLIFIER 

USES: This amplifier is designed for genoml 
laboratory usc. Its voltage gain is sufficient 
for usc as a bridge-detector amplifier, its out
pu t, power is adequate for dri\'ing many 
low-po\\"el' c!c\"iccs, and its wide frequency 
range makes it. useful as an amplifier fo r the 
THE 1301-A and TYPE 1302-1\ oscillators, 
the THE 1217-A Unit PulseI' lInd other signal 
sources. The normal operating range covers 
the audio find ultrasonic frequencies. 

DESCRIPTION: The amplifier is t\ s ingle-ended 
push-pull circuit, * with the advantages of 
plIsh-,mll opNn.lion of the output. tubes but 
wit.hout. the low and high frequency limiia-

' A. 1'. G. ! 'ct"" lon ~"d D. 13. Sincl"ir. "A Si"~I.,...End~od PlUIh. 
!'"n '\"<lio Aml'lifie,". Proc. I.Il..K. Jtl~"(lfU . 195~. PI). 7- 11. 

tions of the output transformer lIslJ:111y 
needed when single-ended output. from push
pull tubes is desired. The circuit. consists of a. 
triode amplifier stage, a plullSe inverter and 
series output tubes operated in push-pull 
parallel. Degeneralive feedback is ret.urned 
to t.he cnthode of the input. stage. The power 
supply connect.ions plug dire<.:tly into t he 
TYPE i203-A or T YPE 120.J.-B Unit Power 
Supplies. 

FEATURES: .. Output. power 3 watt s into 
000 ohms. 
.. Low distortion. 
.. \Vide frequency I"llllge. 
.. Convcnicnt. unit. construction. 

SPECiFiCATIONS 

Power Output: With 300-vol t plate ~\lpply, (;OO-!lload: 
3 \\"aU ~ frOlll 20 cycles to 50 kc. 
1.5 \\""tt~ frOIn ]0 cycles to 100 ke. 
0.5 """tt..~ a ~ 250 kc. 

Distortion: Lcss than 1% harmonic distOrlion with 2 
wa tt;.; o ut])ut (2% with 3 waU,,) into GOO ohlll ~ from 20 
cycles 10 40 ke. 
Pulse Response: 
DrOOl) in 30-cycle .'!(Iuare wavc 
Approx. Hisc time: 50 \" peak-to-pc:.k 

100 \" peak- to-peak 
""",x. output .• peak-to-pCIlk magni l.mlc: 

No/.ood 
15% 

I ¢;CC. 

2l'scc. 
260 \" 

600!! 

20% 
21'~. 
4 l';ffJc. 
120 v 

Load I mpedance: 600 ohms optimum. Blocking capa
citor is ]00 I-'f. (Source in'l~d:I"CC a!.>out 100 ohms.) 
Input Voltage: Less than 1 " olt for full I)ow"r output. 
Input Impedance: 100.000 ohms in paf;.llel with 35 .... r. 
Freq uency Response; Essentially fhL from 20 ey"lc~ to 
100 kc (See power output specification). 

T ype 

Voltage Gain: Continuou~ly "dju~tablc. /llllximull\ g:ti n 
is 50 10 I. (34 db) with no load. 
A- C Hu m; :\I,,~inlum u-c hum in ou tput with T,·,·" 
120:\-;\ Unit Po wcr Supply is Ic;,.,; than 15 nl\" rms. 
Power Requirements: 6.3 \"ol t~, 2.7:1: 300 volts. 50 IWI. 
TY,,~ 1203-A Unit Powcr Supply i~ rccon"ncnded. 
Power Supply: The a"'I)lifier ])Iugs directly into tlw 
T yl": ]203· '\ or Tn'.: IZQ.t-B Uni t l'owcr SUI)plie~. It cnn 
be permanClllly attached with bolt,~ supplicd to form II 

complete n3-'ICm\)ly. 
Accessories Su pptied: :\lu1tipoin ~ conncctor. 
Tubes: One 12A:'\7 and twO 6W6-GT are supplied. 
Terminals: J:\ck-Iop binding 1'0$t5 wi th s tand:ud 
%-ineh spacing. 
Mounting: Blaek~rncklc fini shed panel and s ides. 
Aluminum eO"cr fini~h~,<l with clcnr lacquer. 
Dimensions: (width) 9Ys" (heigh t) 5:J1 x (deplh) u.J.1 
inches . o'·cr-all. 
Net Weight: 'I pouHds. 

Code Word Price 

1206-B 
1203-A I Unit Amplifier ........... , ..... ... -I 

Unit Power Supply ....... ... ...... . 
ARDon 
.-\I,IV£ 

$85.00 
40.00 

PATE"T "oncE. &<! " ole' ] ~"d 8, p~~c "j. 
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AMPLIFIERS 

TYPE 1261-A POWER SUPPLY 

USES: The TnE 1261-A Power Supply is an 
a-c power pack for use in place of batteries 
in baLlcry-opcnHed instrulllents. The power 
pack is interchangeable electrically and 
mechanically with a BA48 (BUI'gcss T ype 
6TAIJO) buUery. It can be used in the follow
ing Gcncn:d Radio instnunents: 

TYPE 720-A Heterodyne Frequency IHeter 
'l'yl'~; 759-A or -B Sound-Level Meler 
T)'p~; 1231-A or -B Amplifier and Null De

tectof 
TYI'}: 1550-A Octave-Band Noise Analyzer 

SPECIFICATIONS 
OUT PUT: 

Filament Supply: 1.5 vol ts or 3.0 volt.3; maximum 
current 3SO mn. Normal current noodcc.l through filter 
choke to op>erMe rel!,y is 300 mn. 

Plate Supply : With 115-\,olt·, 6O-eyele input lind 300 
11m filament current output, the plate supply "ollllg(! ill: 

133 "oh-8 open circuit. 
10; "olt"l Ilt 3 mil 

89 "oIt$!tt 5 ma 
72 \'olls Ilt 7 ma 

8 ma maximum output curreut 

Hum and Noise Level: Sufficiently low to fl8!lu rO 
O!.'I.lisf"c tory operation of in!llrume"ts listed under condi
lions ~peeified. 
Input Voltage: 105-125 (or 2 10-250) "olb, 40 to GO 
cycl~. 
Input Power: ApPl'oximateiy 10 waU",. 
Tu be: One Oli O is used, !tnd is supplied. 

T,,,, 

Terminals: A fOllf_terminll.l socket fib the oo.lterY-Cllble 
plug on the T n .; 759-B. Tn]:: 720-A, Tu.: I5S0-A and 
Tn>.: 1231_A or _B. An oetnl llOOket is nl$) J>Co\'idcd and 
olle of the lollo"'ing plugs to match is furnished. l'1etlsc 
specify the type wanted: 

1261-PI - fOl" Tn..: 759-A Sound-LC\'cl Meter. 
(AltenUlI.tor scuin~ below 40 db on the A range 
nnd 50 db Oil the Band C ranges not r()C()rnmellded.) 

1261-{>2 - for T ,·I'.: 759-8 SOllnd·1.evel MClter. 
12GI-P3 - for ' l' vl'.: 720-'\ Frequency "'Ieter. 
12GI-P4 - for Tn.: 1550-A Octave-BUild Noise 

Anulyzer and TYI'F. 1231-A or -B Amplifier and Null 
Detector. 

1261-P5 - to be "'ired by customer to meet his Ileed s. 
Dimen sions: (lAlngth) 10 x (width) 2,Y1' x (dl:lllh) 5 
inchl'g. 
Net Weight : i~ pOUrl(l.i. 

Code Word 

1261-A 1 Po,:",er Supply ..... . . . . . . . . . . . . . . I $ 128.00 
When ordering, speeify type of IiCleetor plug dcgired and type number Ilrld lIerial number of in$trument 
with which power SUIIJlly i~ to be u&ed. Extru selector plug.i can be ,u!lplied nt It price of 52.00 each. 

TYPE 1262-A POWER SUPPLY 

USES: The Tn.; 1202-A Power Supply is an t hat it can be conveniently attached to t.he 
[l-C operated power pack, replacing t he ba.t- end frume of the Tnt: 155l-A Sound-Lc\'cl 
tcrics normally used in the T YPE lool -A l'detcr. It provides two doc filament supplies 
Sound- Lc\"cl l\'Icter. and one piatc-voilage supply as requit·cd by 
DESCRIPTION: The 'l'yp~; 12G2-A Power Sup- the Sound-Level :\'ietcr. Selen ium rectifiers 
ply is t\ small , lightweight uni t constructed so and R-C filte rs llrc used in each supply circuit. 

SPECIFICATIONS 
F ilament Supply: No. I I.Zvolb!tt 45 p1a 

1.5 vOitll open circuit 
No.2 1.2 \'ol l~ .ll 40 lila 

1.5 \'ol t>l open circuit 
Plate Su pply : GO \'olt~ lit 2 lllJl; G8 volts Ollen circuit. 

(Nominal voltages obtnined with lI6-volt, 6O-eycle 
input.) 

Hu m and Noise Level: Sufficiently low to a llSure uti"", 
factory olteration of the ,....".: 1551-A Sound-Level 
). Ieter. With II6-voll , ~ycle input .. 110miu:!1 VAlues are: 

Filllment Supply: No. I 50 ~"'01t3 
No.2 50 p"olts 

l'ble SUPllly: 100 p,'olts 

1'IIJ1fl 

Input Voltage: 1().5..125 \'olts. 50-60 e)'cles. 
Input Power : Allproxirn:Ltely 2 WlHtS. 
Output T ermina ls: A small fouT-terminal molded ph,g 
on II. short flcxible cllble fits !lOCket 0)1 the T VPE l().5I-A 
SOllnd-Lc\'cl )"Ieter panel. 
In put Conn ection: Line cord is :Itlachcd to power 
sUlmly. 
Mounting : FMtens to end frame of Sound·I.e,·el Meter 
with 3Crew~ through power ~uPl)ly to in1!Crb in the Irlunl' . 
Dim ensions: (Height) OU x (width) ih x (depth) 21 2 
inchC!! over-all. 
Net Weight: Z pound~ 10 ounces. 

Coat Jrord 

1262-A Power Supply ... ............... . ... . j MANLY $75.00 
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COAXIAL ELEMENTS 
The TYPE Sf.! Coaxial F:loments arc a 

grollp of inexpellsive, but precision-built, 
coaxial parts that call be plugged t?w~thel' 
qui('I,dr 111)(\ easily to H::>scrnblc dlOerent 
mcn8u'ring systems in t he hcqucncy range 
from d-c li p to 5000 megacycles. 

The fundamental measuring tools arc a 
slOl-tcd linc for impcdanec Hlld s tanding-wave 
ralio measurements, bolometer clements and 
a bolometer bridge for power measurements, 
:lnd 11 crystal rcclific~' und indic,nlar for volt
age m(':lsurcmcllts. rhcse deVIces are sup
plemented by all the ncccsS:H'y accessory 
part.s, sneh as tuning st.u bs, C<linc-strctchcrs," 
a 1('0, lin ('II. lille sections of variotls lengths, a 
mat('\lillg rcsi"tancc tcrmin:ltion, fixed a nd 
adju:Sl:thlc aUcnualors, low.pass GltCt-:;, and 
oth('r sJlccialized dcd~es. . 

The k('vstone of dl1::; group of coaxm l cle-
mcnts is 't he THE 871 Coaxi:11 Connector.l 
This IInique connector, :lIly t.wo of whicl." 
tholll!;h identical, ca ll be plugg~ logether~ IS 
idcHlly suil.ed for usc on coaxl:11 n.leasunng 
equipment and was specifically deslgn~d fo r 
this purpose. Its qUlek-conncct..alld.dlsc<l.n
ncct feature simplifies t.he assemhly of coaxllll 
c lcmellts int.o cOlnplctc me:1suI:cm~n\' setul?S, 
alHi its low refieelions :H til trn·llIgh I rcqllcneles 
cun he ncglc('ted except. in \'cry H?curalc work . 

The lise of the TYl'~; 8H CoaXial Connector 
makes it po~sible to nsscmble a gi\'cn mC:1Sllr
ing setup with a, minimum of parts. Si~lce a1\ 
connectors arc identical, the necessity of 
~tocki ng simil:u it~ms .\d~h bot II . ~n:dc and 
female conncctors IS elulI1l1:lted. 1111s com
plete interchangeability of .the clement.s, as 
well flS the excellent. electrical performance 

'III. a. Th"",,,,,. " A Jb<lie~l!y New CM~b! Co'~"~'Ctor f~r tl~o Lau... .... tur:v ... Genu,,! /1"(/;0 f.'z~fi",~~I~'. \ 01. XXIII. No. '" 
Octobe , 1918. 

}o'wu,n: 1. '!'yp.: 874 Coaxi:tl Collnectur (up"ro~imlllely 
1M times nOrl"ul s ize) . 

1.08 
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Tn'!; 8;·1 f 'O"'''.I<: tor ~llIlIdin!!:-w,we mlio as 11 function of 
fre<llle"ey. 

of the con n(>c(Ol's are essential ch:H:1ctcrist ici! 
for nwaSllrenlcnt. work. 

The basic clements of lhe '\'\'1'1,; 874 Coaxial 
COllucCtOI· :).I"e :111 inner conductor, :11\ out.cr 
conductor and a supporting polystyrene bead. 
Figure I shows olle of th~~ cO~lIectors :!S-
semhled at the end of a. ngld, 00-ohm, fill·· 
dielectric co:1.x\:11 line. The inlier :l nd ollter 
condueto:-:; arc similar in pl'ill ci ple ; eaeh is 
essclltially a tube with four IOlll1:itlldin:d slots 
in the end :lnd with two opposite <1l11\dmnt~ 
displaced il\\\':\rd. T o make a join t, t.WO COIl

nect.ol's /Lre pll1~ged togetit('r so t hat the 
undisp!aeed quadra nts of onc cOIl.nect.or o\'er· 
lup the tlispluced qu~dra ll ts ot the. <?th~r. 
Figure 2 is a crO,,;s-scetion sketch of a J01l11. III 

which t.he clements of one connector a rc 
shaded dark :\nd tho.-;c of the other light.. The 
mu tual overlapping referred t.o can be seen, 
as well as t he resultant. circularity of the 
joilletl (·OIl(II((·lor;,;. 

A clip lock is anlilahle Lo prevent con* 
nectors from being pulled apart in permaneJlt 
setups. 

tIUll ll ~; :!. Cro.,;.~-,'-'Cti(>" ~kclch (cnlarlo:etl .. oout :! l 2 
(ime.<) of overl"l>pinlo: joinl~. 
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COAXIAL ELEMENTS 

EQUIPMENT FOR STANDING-WAVE MEASUR EMENTS 
TYPE 874-LB SLOTTED LINE 

USES: One of the imporlnnt basic mcaslII'ing 
instruments used at ultra~bigh frequencies is 
the sloUed line. With it t.he standing-waxc 
pattern of t.he electric field in a coaxial trans
mission line, having :l known chnmcteristic 
impeda nce, call be aecurat.cly determined . 
From a knowledge of tho standing-wave pat
let'll severn I char:lcLcrist.ics of t.he circuit con
nected to th e load end of the slotted line cun 
be obtained. For instllncc, the degree of mis
match between the load and the t ransmission 
lille can be calculated from the ratio of the 
mnplitude of the maximum of the wave to the 
amplitude of the minimum of the wavo, which 
is called t he voltage standing-wave rat.ia, 
VSW B .. T he load impedance can be calcuhLted 
from t he standing-wave mUo ancl the position 
of a minimum point on the line with respect 
to the load. T he w~LVelength of the excit.ing 
w:,.\"e can be measmed by obtaining the dis
lance between minima. These properties make 
the slotted line valuable for many diffcrent 
t.ypcs of measurements on antennas, compo
nents, coaxial clements, and networks. 

DESCRIPTION: T he TYPE 874-LB Slot ted Line 
is a 50-ohm, air-dielectric, eoaxiallransmission 
line with a longitudinal slot in the ouLer COI1-

ductor. The inner conductor is su pportcd at 
its ends only, thus minimizing reflections anel 
discontinuities cuuscd by dielectric supports. 

An ciecLrost1ll,ic pickup probe, mounted Oil 
!l. sliding carriage, projects through the slot 
<-md samples the electric fie ld within the line. 
Coupling between line and probe is adju;;table 
by changing the probe penetration, T he maxi
mum longitudinal tra\'el of the probe is 50 
centimeters, \\-hich is one-half wavelcngth at 
300 )'lc . The posit.ion of t.he prohe is indicated 
on nil adjustable centimeter sca le mounted on 
the line. 

For the measurement of high standing-wave 

ratios by the widt.h-of-mi nimum method, the 
'l'Yl'I'; 87'J-LV ::'vlieromet.er Vernier is ava ilable. 

To operate the slotted line, a souree of 
r-f power is required. For most. measurements 
one mill iwatt is adequate, and in mflny CflSCS 
much less Clln be used. In general, the higher 
t.he VSWH, the greater the amount of power 
required. Some detect.ors require modulation 
of the r-f PO\\"Cl'. 

E ithcr a crysl:ll reetifiel" or a recein:r can bc 
used as a detector of the r-f voltage induced in 
t he probe. A built.-in crystnl mount is incor
porated in the carriage, and a TYPE Sf.! Con
nector is provided for the receiver. When the 
crystal is used, it is tuned to the opcr:lting 
frequency by all adjustable st.ub, which plugs 
into a connector on the probe ctltTi:lge. 

T he crystal output clln be measured \\' ith a 
d-c mieroammeter, but. the setl);itivity is poor. 
lVluch greater sensitivity can be obtained if an 
amplit.ude-modulated signal is used and the 
cryslal out.put, which Ihcn is :lI1 :ludio fre
quency voltage, is fed through a calihrated at
temmtor into an amplifier supplied with an 
indicating meter, sllch as the TYPE 12:H-P 4 
Adjustable Attenuaior and the TYI'J:; 1231-13 
Amplifier and Kull Detector. The eryslal out
put. is very closely proportional to the square 
of the r-f input voltage O\'er a wide range of 
input voltage . 

Anoiher delector, which is both sensiti \"e 
and selcclivc, eonsi;;ts of i\. TYPE 87-l-), l R 
l\'Iixer Rectifier and a local oseillutor, uscd in 
conjullction with a wide-band i-f amplifier, 
such as the T Yl'f: J21G~A Unit. I -F Amplifier. 
A wide frequency range can be covered, since 
harmonics of the local oscillator can be used. 

FEATURES: ~ T hi s slottcd line is a wcll
designed, rugged, and precisely constructed 
inst.rument., capable of aCCUI'1\Je measure
ments. 

Ii 
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COAXIAL ELEMENTS 

~ Useful for rncnStlt'crnent. on UHF-TV an
tenna systems lIi:iing TY I' ~; 87-J-QU3 Adapters. 
,.. It" 1;Lll1'(line."" and light. weight make ii con
venient for field usc. 

~ A wide variety of accessory coaxial units 
arc rtxailablc. all of \\'hich :Irc fitted with 
T YPE 87-1 COHxial Connc(;tor," . 
.. Usable up to 5000 megacycles. 

SPECIFICATIONS 
Characteristic Impedance: .50 ()I"ll~ ±l% . 
Probe T ravel: :;0 cetlt imet<m~ ; ~cale i.~ cll librated in 
millim(lters. 
Frequen cy Ran ge: 300 to 5000 'ncg:tC."';lc~. Operat;o!! 
at fn~.wc!\ci e~ below :JOO ), [c h po$ible, if length" of 
TYPE S74-I.,,:lO .-\ir Line a re added. 
Dielectric: Air. 
Accuracy: ConHancy Qf Probe Penetration - ±2Y2O/o 
or better. 
VSWR of T erm inal Connectors : 

Lc.~s than \.O'.! :tt 1000 :\1<.:. 
Le,,~ th,,,, 1.07 :n 4000 ,\ k. 

Crystal Rect ifi e r: I N21 B-t.ype silicon crystal. 
Accessori es Required : (1',' j>f: 874-D20) Adju~ll\ble 
Stuh for IUIl;n!: tho cry~taJ recl ifier: 5uilahle detector and 

Typo'. 

874- lB 1 Slotted line . 

gencra tor (see rli'lCU'lsion on next l)age): one each "1'1"" 
S7·I-H20 Flexihle Line and Tn',; e74-H3~A Patch Coo 
for generator and detector ~"()"ncction~. 
Other Useful Accessories: T1"I'.: 874-W:\1 50-Ohm 
T er",inution. T YI'f; 874-W~ or WN;l 8hort-Circuil 
Termination. rl.nd Tn'e 874-WO or WO:J Opcn-CircWl 
T Crtllination: T n'.: 874-U B Balun: TYrf: 87-1 - :\1 COlli
ponent :\'{ount: and Tn!> 8H-Q .·\dal)tors. A complW 
kil of 'l'Yl'f: 874 C oaxial Ele"'c"\~, inciudi"g the 81011« 
Li Tle . is li~lc<1 helow. For the nle( ... ~\lre"'ent of high stand
ing-wave rat i o~ (greater than 10) . a Tn'f: SH-LI" 
:\I ierometer Vernicr is Tooolluncndcd . 

Dimensions: :W x .II ~ x aYf i"ehc~. over-all . 

Net Weight: ''' 7"2 I)OUlllis. 

Code \I'on/ Pnce 

..... 1 COAXIIU~NEK $220 .00 

TYPE 874·lV MICROMETER VERNIER ATTACHMENT 
FOR SLOTTED LINE 

For IllCft~lll'cmenL of high ~tandi ng-wavc 
ra t io~ bv Lhc width-of-minimum method. 
Consists' of a micrometer ca!iper he:td, cali
bmied in ccnlimelers, mou nted on an a n n 
that ('Il l l he at.tached 10 the rea r base rod of 

T y pe 

the ~Iotted !ine. One turn of t.he micrometer 
barre! Iltl\-anees the head b\' OIlC mi !!imeter. 
.\lax imum ratlge is 2 cnls. CHn he re3d 
to ±O.002 em. 
Net Weight :!) QU"(;<.lS. 

(;ooe Won/ Price 

874- lV I Micrometer Vernier Attachment ... ..... .. 1 COAXHEADEH $23.00 

For other v-h-f and u- h-f impeda nce-measuring equipment, see TY PE J.602-13 U-H-F 
Ad mit.La nce l\ leter and TYl'~: 100[ -:\ V-I I-1" Brid ge, pages 100 :tnd 102. 

BASIC SLOTTED LINE KIT 

For impc(bnce find st.andiTlg:-w~tve meaSUfCments wit h tILe s\vth:d line, a group of cnaxi:11 clements IL:I.S heen 
scif:ct('(\ lind is :\\'nibblc :IS the T\"p~; 8H-E K Basic COfixialK it. The fQll<)wing items arc included. 

874_A2 
874 . 8 
874 _C 
874-C8 
874-020 
874_050 
874 . tA 
874.lS 
874-P 
874_QNJ 
874 _QNP 
874-!l.20 
874_R32A 
874_T 
874 -WM 
874-WN 
874_WO 
874_Z 

TOTAL 

124 

C.,.udal Cable . 
Bas ic Canne dar . 
Cable Connector .• .• .• •...•.•. • . 
Cable Canneclar . •.• . •. . . . . . . .• . 
Adiustable Siub .. 
Adius lable Stub . ..... . ...... .. • . 
Adjustable Line . •. 
Slatted l ine •.• •• • . ... . ... . . . . . . . . . .. . • 
Pane l Canne clor ... • ........... . . . .... . 
Adaptor to Type N Jock • . 
Adaptor to Type N Plug ... 
fl u ible line (Patch Cord) . •. . .. . . . . . . . 
Patch Cord . ... . . . ... . . . . . . . ... . . ... . 
Tee . . ....... . ..... . .... . 
Ma tche d ( SO ohm ) Terminatio n 
Sharl_Clrcuil Te rmination •. 
Open _Circuli Terminal ion . . 
Stand • . . . .. . .. . . . 

Type 874 - EK Ba, le Coax ial Kit 

QUa>,lily 

~5 f<.'Ct , , , 
, , , 
2 , , 
2 

U ,!it Price 

$:':,.00 {IOO fC<l~ 
1.15 
1.70 
\.70 

11.00 
12.00 
IL:>O 

;.!;.!O.OO 
2.50 
;1.75 
-1.50 
'.00 
5.50 
8.50 

17.50 
:': .25 
\.,1" 

15.00 

........... 
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Price 

S 6.75 
2.30 
3.40 
3 .40 

11 .00 
12.00 
14 .50 

220.00 
5.00 
3.75 
4.50 

12.0 0 
5.50 
8 .50 

17.50 
2.25 
1.75 

15.0 0 

$349.10 



 

COA X IAL ELEMENTS 

ACCESSORIES 

If very high sl a ndinlt-lI"f\vC ratios ("n-atcr ~ll:Ul 10) arc 10 l)() 1II",."un·d. a T n'~: Si ·I- I.V .\Iieromch;r VI;rnier 
Attflclu11('nt ;;hould abn hi, pUt'cha~d :1;; well :1;; a h:l1"111<lIIl(: filkl'. 

T!I1>C Prier 

874-LV 
874-F l 000 
874-FSOO I 

Mie. ome le . Ve rni er Att~chm.nl ..•.... 
l ow 'Poss Fillet (page 135) ..... . . . . . 
low.Pa n Filt", (pose 1 3S) . . ... .................. . . • ...... . . 

.... ··1 ... . . . 
$23.00 

10.00 
16.00 

:'k'C belo \\" for fI listin)l: "f .~ \lilahl(' gcncnlVm;; :H1d dcl .-.;tors. 

GENERATORS AND DETECTORS FOR THE SLOTTED LINE 

GENER A TOR S 

The f"I1()lI"itll! ~cncra lors :lore rccomnwndcd: 
Type 120B_A Unit O scillator , 65-500 Me ( poge 168 ). •. 

Type 1209_A Unit O sci llator , 250-920 Me (page 168 ) .•. 

Type 12 1S-A Unit O scillator, 50 . 250 Me (poge 168 ) ...•.•.•...... •.• .•.•.. ....•.•.•.•.•.•.•.•.•.•. 

$ 190.00 

235.00 

190.0 0 

The awve luit O~ciH:\tvr.; do not include power supply ; 1 he Tnt·: 1203-.\ L;llit. Powcr ~llpply i~ n.'Cummend(·d. 
Ty pe 1203 - A Unit Power Supply (page 11 6 ) ......... ... . . ... . . . . ...... . . . . ... ....... ... . . . ............ $ 40.0 0 

,\ p:Hch cord is rcquirl"(l fo r Comll"()lions 1X'\w()C1l gcner~tor and Slotted Line. 
Type 874-R20 Fle>< ible lin . (Patch Cord ) (page 131) ........... . . . ..... . ... ..... ...................... . • 6 .0 0 

If fI. modubted ~ ign!ll is de~in..·d, the T n't: 121'I-A L;niL O~dl1!ltor is rceonnllende<l, 10 ~ ll pply the mnolulalinj{ 
sign,\1. 
Type 12 14-A Unit O . ci lbtor (page 164 ) ........ . . . . . . ........ . ......................... ... . .. S 66.00 

The T\" l'f: 1021-;\U Standard Signal Ucncr,\tor (page 146) i~ :l1.-«) a sati~bCl0r.y .<ource. 

DETECTORS 

,\ nurnbc:r <)f sntisfnct.OI·.\' dc·tl'ctor combinations nrc li::;ted hclow . 
1. U;;iny I.wdio·frcqll cut·y OU/I"I/ of cry.sl(ri rcc/tjier ill ~folled fila). Hcquircs n Illodubl ed j{encr:llor (see above) . 
~ece>i:iary (:<;j\l ipment c()n;;i ::;ts of Ille followinj{ ilelll$: 
Type 123 1.6 Amplifi e r and Null Dete ctor (poge 107 )..... . ............. ... ..... . . . .. . ... . . . . . . 
Ty pe 1231 .P 2 Tuned -Circuit Filte r (page 10 9). . ............ . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Typ. 1231·P4 Adju stab te Attenua ta' (page 11 0 )....... . ..• .... . . • ....... . ....... . ... . . . . . . . .. .... 
Type 874-020 Adjustable Stub, 275 .5000 Mc (page 130 ) ...... . • ..... . • . . ..... . ...... , ....... • ........ 
Typo 874_R32A Patch Cord (pa!Jo 239) ............. ... ...................... . .. . 

TOTAL . . ....... . .... . . . .... . 

$250.00 
:25.00 
70 .00 
11 .00 
5.50 

536 1.50 

2. l; ~ilty d·c ou/pul ()j cry~ll.lf rectifier. T his met hod docs not reqtlire a modulated generalor. 
For thc ll\C1lsu rcmen~ of relat ively low st:ltlding mtios it is (Iui te s:tti;;fllclOry, :lnd it;; ;;irnplieilY makes it at

tractive f() r lII:lny field measurement;;. I t i:; rei:llh'ely irrsen;;iLi\'c :lnd i;; not c:lpablc of ,\S ):rC:lL :lccunu:y :IS other 
nlClhods. 
Typo 274.NF Patch Card (page 239) . ......... .... . . ...... ..................... ...... ........... . . . ... $ 2 .00 
Type 874·Q6 Adaptor (poge 240 )...... .. ............................................................ 2.25 
Type 874 .020 Adiu$t"bl e Stub (pag e 1 30 ). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.00 
Microammeter w ith sen$ilivity ,,' 50 j1CI o. bette •. 

a. IIclcroliyllc $!I"lcm. The "ignnl from the genera tor nud n :;i::n:11 from :111 :l\I:dli~ry Ol>CillalOr :lre comhined in a 
'I" n .: Sj ,I-:\IH ~Ib:er Hc(·t ifier \0 prod uL"e 11 3Q. megacyelc difference frcqueney, which is fed to a Tn'.; 12 16-A 
liuit I·F Amp)ifier. A "ingle :luxilial".\· o~("ilbtor, ~uch :l~ the Tn'.: 12 U .... A or ' 1" \'1'.: 120$-:\ I..:nit O::(; i11:1IOI">;, can 
he 1I ;<C(1 to cover a wif\e range of tm:a~uremelll frC .lucn(' ies, bcc:lu~e oscillator h:Lrl llonics can he lLi'Cd with only fI. 
~1i .L:h t itwrC'ase in convc.-,;ion 10;;:;. T he auxiliary Unit Oscillator Opcl":ltes from lhe power supply in the Unit 
[. F Amplifier. 
Th i~ method of detcction affords mnch bet ter sllicldi rrg thnn :I receiver u~ed directly nt the operat ing frequency, 

and, in 'ldditioll, provides the high dcgl'ce of ~clcet i vity needed for mC'lsming high ~tnl\d ing.wave ratios. 
E(IUipmcllt re<luire<l: 

Typ. 874.MR Mixer Rectifi e r (page 129) ..... . ............... .. . 
Type 874_R20 Flex ib le li ne (Patc h Cord) (page 13l) 

$ 32.S0 
6.00 

Type 1216·A Unit I·F Ampli fie r (page 118) ... . ..... P" ce on requesr 

Unit O sc illota.s (o ne of the fo llowing) 

Type 12 15 ·A Unit O s c 1I0tor (page 168) ................... . ... .... . . . ......•. . . . . . . . . . . . . . . . . 
Type 1208 · A Un it O sc lI ator (page 16 8 ).................................... . ............ . ... . . 
Type 1209.A Uni t Osc lIato. (page 168 )... . ....... . ......... ................... ........ . ...... . 

GENERAL R A DIO COMPANY 

190.00 
190.00 
235.00 
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COA X IAL ELEMENTS 

EQUIPMENT FOR POWER MEASUREMENTS 

T Y PE 1651-A BOLOMETER BRIDGE 

\~ 

Tnl: u,;::'I •. \ Bolometer IJridlo;c wjlh Tn-.; t-7·1_1I:.!5 
Tl'crl"i~l(lr Uuit in ldt ron;OJ.:round (~(.-e J}~gc 1:17) and 
'1'\' 1" : t'>, .j.WL L:\II II) 'i'c.n,jlHl.lioll in riltht foregruund 

{S(:(! ));'1:(: 13:n. 

USES, The Bolometer Bridjl:c is a gcncr:I\.purpose in
RlnIl1l/:111 for llH;:l:;urill~ ,'·f pOWN, in the milliwatt 
nlllj.:e, I,y eiLher:t .1-1' ~Uh"liul1jolt or:t din:..t-l'(;adinv; 
lIIel hod. 

It [8 intcn,k'd for IISC with Ge1l\.:r:l] Hadio Tn't,; 
87·1·112;; :l11d TnE 874- 111 00 Thermistor Un ils and 
with ']'YI'I'; 87.\·1 1 F Fu~c Bolometer, hut is C<lual1y 
\Ll';:lhlc Wil10 hniolllf"IPr." of other rnakc.~, si nce il can he 
WI lu accomJ1\o<.l:lte :111\" bolometer rc~i"l:tn(:c wLwccn 
25 ami ,100 ohms and C\lr~nlS up IQ 100 111:\. 

In conjunction with :t General Hndio 'l'YI'~: 874-LIl 
Slotted Line, the bridge e:m be 11.';(..'(1 for calilmlt ing 
r-r \'ollmeter~ :md dlC(:king the output of st-l'lndrml· 
$ignrll gellcrntors. 

DI;SCRIP TI O N: T he eir('uil is a d-c Wh(:ahlollc bridge. 
lI"ith the bolometer demenl in one ,\rm. T he hridgc is 
~upplied h~' n trilTl~forrner nnd rC('lifier ~.\'stern, fed 
from the GO-cycle linc, through :l VA IOAC® :ll1to
tflUlsformer. 

In the doc Sllh~lit\llion method of me:H;urcmcnt, the 
l)I"idge is liNt brl!rl1l("ed with r-f cu rrenl in the bolom
eter, the r-f !>ower is retuoI·(.'(I, alit! t!te Iwidge ~ 
l>ulan(:(.'(1 hy tncr(:u:<ing the d_I' bolometer ('urrcnL 
It-F power is then I!elermined by multiplying dbl 
:lnd lllCt(:r readin!-:s. 

In th i ~ bridge all quanlitic~ :Ire noted after tbe fm:1I 
i.:d:tn(:e hM heen m'lde and after the r-f I>0wcr h,\~ 
been rCllloved, \\"Ilich eliminrlt(.'lj errors due to eh:l1lges 
in the r-f I)()I"er lcvel whil\! rcadillg~ arc twin!; (:.ken 
:1Ilt!. bl' permitling ilitll :Inel meter in( li(':\li')II~ to he 
relld i lo\\"\Y nne! cnrefully, tends to improve the 
tl(:curnc\·. 

In U;c dit"{."{:I- rc:lding lIIelll()(l, tlu:: meIer sc:.le i ~ 
~tand:\rdi7.cd in terms of :1 S llh~t i llit ioll m"·:\.~urement, 
after which it rctlds r-r powcr tlirectl)". 

CondCIlS(.'(1 operaling in~lr(lctioIiS are lUount~1 011 
tlte palle\. 

FEATURES: ~ Thc T\'I'~: 1651-,\ BololHetcf Ilritl"c I~ 
Ilc:'\ihle in :Ipplicilt ion and enn he ndal)ted to:t varicty 
of r-f l)Ower-mea,iUrement I)["oblcills. 
~ \.I.olometer~ or l>owcr *Cn"itivc clcmcnt" h:wing :I 

wide r:lIlge of rc.< ii\t ,u\cC (:all he used. 
~ :\[C:I1\urcmcnt;; c:U\ be mndc hy eilher a dirc<;t-ren<1-
in" or n suhstitution mcthot!. 
~ Hc!;isl:IIlCC VS. currcnt cll:lr:lctcri~t i c of bolomctcr 
clemcnts can be nw:\~u r(.'(1. 
~ :\le:ls UI'(:s l)Ower up t.o 0.5 walt dircetly. 

SPECIFICAT I ON S 
Range a nd Accuracy - Substitution Method 

With ,\",., .• : :"7-1 _1T:!5 T1u-,rro,btor Unit 
Th..,r,,,i~t ()r r<;.';'(:"I<"<: .ct for "':lX. $<)!l., iti,·ity .. 
Ther'ui~t"r ,·e,i._u",,·c -'<It at 5U ohll1~ . 

With T ..... : t>,·!. llt O() Th..,r", i~tor Uuit 
ThC,.,IIbtor ",~ist"m:e .<et for ma.~. $<)tlsitil' ity . . 
Tl'C,.,IIbtor rc._i~laIW(l >ct "t :;0 ohms . 

....... 0 to Gill'" ±(to% + 0.0:; In,,") 
. ..... 0 to IS IIlW ±(I OOIo + \l.t:! m,,') 

. ....... . ... 0 I /) 

. 0 to 
:ill IllW ±(lO% + 0.]5 IIIW) 
iO Ill\\" ±( IU'7o + 0.;, Ill"') 

Witl, TI"I·t: l'>7·L_1I I-' I-'u.-;c Bolometer lI oldcr. ).IJ 11 ~2"I"nIlCrc fuse 
]o"w .. c re._i~I:IIlCC .~Ct (or "'''~. $en,itidly .. .Ow 

. 11 to 
.0 to 

S "I'" ±(JU'1o + 0.1 IIIW) 
L-I ml\" ±(I\l?,o + 0.15 111 \\') 
50 mw ±(IO% + 0.:1 rnw) 

]o"1I""C te._ist:U1cc s<:t at .:;o ohm~ .... 
1-'u.<c re<i"n",~-e $<)t for Ul~~. power r:Ulge ..... . 

With Tn·t: :", I- I [F FUfe Bolometer Hollier, :\lJ H M Z':H"l'erC fusc 
.0 to 20 Ill"" ±(I1JCIo + 0.5 I1IW) 

. .. 0 to 100 Illl\" ±(JO% + O.i5 Ill\\') 
. ... 0 to 500 Illl\" ::i:(10I'70 + :.J mw) 

F\I~e re; i~I ~"~C .et for IU:\);. scllsiti \'it~·. . ........ . 
Fu.-" rc._i'~:lnce ~e~ :,t 50 oillns . . . . . . . . ... . . . ....... . 
Fu~e re,i~l~n("e:ret for ,,,,'x. power range. . ....... . 

Bolometer Rcsistance Range: 25 to -100 ohms. 
Current Range: 0 \0 100 lIli!ti,,,nperC$. 
Power Supply: 10.=;.. 1 2i; \"oh~. no <'yctcs. 
Freqocncy Range: DNermin~tion of Iwwcr is iud(l
!)Cn<1e]\t of frNluclley. [>ra ~lic,,1 muj:tc : 

5 - 4000 ).Ic with ~hero!lbwr units. 
5 - 1000 )'1" wilh fU$<) unit.'!. 

Accessor ies Su pplied: One CAP..:.!5 Power Cord; olle 
'1" ' 1'1: :/i4·NEO Palch Cord; "p"'e fu.sc.s.. 
Acc essories Req oi r ed : Holom/Her clement. T yr.:s 
S,4-112':; :\nd Si·!· I·I IOO Thermistor Units. :\nd 'i'Yrl: 
Si4-IIl-' Fnse Bolometer Holder arc ret:ommemlcd. 
Dimensions: (lleight) 12 x (width) 12 .~ (depth) S% 
inehe~ , o\"<:r."II. 
Net Wei g ht: 22.J.i pOUlld$. 

eMll Word Pria 

8oloml'tl'r Bridoe ............................. 1 $32S.oo 
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BOLOMETERS 

Type 874-H2S Thermistor Unit 
(25 mw) 

Consists of il thermistor mounted in [L coa~ial 
holder with a disc-type by-pass cap:l.citor. Billd
in~ po~tll are prodded for conned ions to bolometer 
bridge. Can be u~ed for INIYcr me:l.~urcmcnts over the 
frequency range frOIll .') :'Ifc to nbOllt. 4000 mCIPcydcs. 
A d-c path i~ rC(luircd in the r-f source. Complete 
wi th thermistor. 

By-Pass Capacitance: Approxirnatdy 2000 I'-}.if. 
Physical Length Over-all : 3% inches. 
Ma)(imum Total Pow er: 25 nlw. 

COAXIAL ELEMENTS 

Type 874-Hl00 Thermis tor Unit 
(100 mw) 

Similar to T Y1'g 874-][25, with ma~ill,ulll power 
ratillg of 100 IllIL Complete with thermistor. 

VSWH of the Fllw Bolomet!)r and Thulllislor Units a ~ a 
fu nction of frequency, with doc rc~ist:lnce wt:lt;'O ohms. 

Physical Length Over-all: ;~% inches. 

Type 874-HF Fuse Bolometer Holder 
A co,."i"l hold!)]" for fu~c bolVIll()tcrs I i""h IUllg 

by Xi im.:h diameter (SAli ~i l.e) . Utherwi~c ~ i lllilar to 
the therll\i~tor Ullil~ dc,;eribcd :1I)OI'e. Supplied II-ith 
one TY l't; 87-1 -1 I F·l' l Fuse A~sortIl\CIlI. 

Maximum Frequ ency limit; API)ro;<iIlH'\cly lOOO :\Ic. 
By - Pass Ca pacitance: .. \ l)proxim:l!ely :WOO p.p.f. 
Physical Length Over-all: "' illehe;;. 

Type 874·HF-Pl Fuse Assortment 
Hcpl:leelllent fuses for TYI·.~ 87'1· J[ F. Includes five 

hz-amp fui;CS :Ind fivc h2-amp fu~e~. 

Connections oot w(>Ctl the IJOloll'eter UridJ.(C a"d lhe 
bolol<'etcr units can be I"ade by the T\'I't: :.!i·I-NEO 
Pateh Cord. 

Type 874·WL Lamp Termination 
Sec pal;c 166 for it de~( ' riplion <)f a coa~ially

lllo\ln1t~d lamp lI,;cful for p·O\\"{~r 1l}(:"~lIremellt s ill lhe 
50 to lOO-mw. range. 

Power-measurement ranges of Fuw and Thermistor 
Bolometer~ and th<) Bolometer JlridJ.(<). by sub~litlltion 
Illethod, .'l~:I function of bo1omet<)r reo;i~t:\!lCe. i\ l inilllum 
detccI:tbl<) POWCl" in tnilliw:ttl~ i~ indicaTe<! by the number,. 

Type 

874 _H25 
874-HP25 
874-HIOO 
874-HP100 
874-HF 
874-HF-PI 
274-NEO 

The<mi$tor Unit . . . • .•. •........ .... . . . . . . . . 
Replaceme nt Thermistor for Type 874-H25 .•.. . 
The.mistor Unit ....•.• • .......... .•.•..•.•... 
Replacement Tlte.miltor for Type 874-HIOO •.•.•. 
Fuse Bolometer Holder . •.•.•.•. •.••.•.•. 
Fuse Assorlme nl 
Patch Cord . •.. . .... 

TYPE 874-LB 

STl!8 
TYPE 
874-1)~ 

SOU~CE 
50 OH~ UN( 

SLOTTED LINE f ':.';'iI LINE S7RElCIlERBl901.0-
7YPE TYPE B74-I.A MET£R 
874""7 AOJUSTAflLE 

LINE 

STUB 
I=ITYPE '2lt-i' l TYPE A ....... tF \E R 

874-020 

llt the cnds of eaeh CUf\·<).~ 

Code W,.ml 

(;0""WA1"";H 
THr:U"l 
(;OA;>.;llr:.ITEI! 
(;,11.1.10 

CO""l<OLl)';H 
F1,;S01\ 

liTAI'I.!.;";':"': 

TYPE t6~I-A 
BOI.DMETER 

BlllDGE 

J>('-ic~ 

$29.50 
15.00 
28.00 
13.00 
18.00 
3.50 
5.00 

Diaurarn of a tran~f"rrncr 
made liP of ~tandar(l ·l·YI'.: 
~;4 ('on;>.;i,,1 Elem~nts for 

ul:ttchiuu a bolometer cle
ment to n ,:i{)-oil ,,, lin<). 

::jollr(:<) ~ho" t(l he '"wu-
lated. 
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COAXIAL ELEMENTS 

EQUIPMENT FOR VOLTAGE MEASUREMENTS 
TYP E 874-VR VOLTMETER RECTIFIER 

TYPE 874-VI VOLTMETER INDICATOR 

TY"f; S,'I_\' H \ ' oltlll<llt~r IIc"ti j icr ""d Tn'f: :'74- \. [ \ 'ul(,
"''''I<'r ("dk"wr. 

T he Vol tmeter HC('t ifier :J.nd Voltmeter Indicnwl 
arc used to measure or to 1lI0llitor the voltage in 
cOfl ~ i al systems. The rectificr uui t is shown in the 
:l(;compai,ying ~chcmatic diagmm. When It generator 
i~ connected to the input end, the OULput is oqui\'al01l1 
to thaL of :L 5O-ohm gcncr:1tor whooc open circuil 
voltage is equ:11 to the volt:l!;C at,. the crystal, Ie&< 
:11\.\' nttenu:\tion in the output li ne, find, helwe, thi~ 
~.I"s t.cI1\ can be used to convert :l ny II"cl!-iihicldcd 
o.'t'iI1ator into a ~ta ndard signal generator. The 
recl ifie r is a lso useful as :l- general-purpose lligh
freq uency dct ... '(:lol', 

The Volt·metel' Indicator indieates t he rcctifi(!(i 
d-c output of the Voltmeh'l' Hectificr and \)I'oddl':' 
me,II\S for mca~ul' i Jlp: the vulta:,:c ,lL :lily level .lelwc('n 
0.1 vol t and 2 volts by cornp:lrison wi th a volt3ge 
derived from the 6Q..cycle/lO\\·cr line. The accuracy is 
independent of the crysta cital":wterist.ics. 

-"chernlll;C of T1"I't; S~ I_VH Voll meier Hectifier. 

SPECIFICATIONS 

Type 874-VR 
Maximum Voltage : :! ,·olt~. 

Resonant Frequency; .\pprn~i""Hcl.,· :JSUO '''e!l~c.l'des. 

By-Pass Capaci t a nce : . \ppro~i"'"wl.,· :wO ",,,,r: shunt 
<·"Jlll,'it,'ttcc o[ cr.l""\,,I. "ppro~iltmtel.\" I 1'1'£. 

Frequency Range for Voltage Measurements: 15 :>l c 
to 2500 ~ I c. ~uhjert 10 re~<llI:tIlec corrcctiOll ~\I)O,·e lOOO 
~ k. \,{)h~~" i",liC(Jti"'l~ and '·oncei tnllll{}(l ralw8 ca" 
1><, ohl:\ilH><1 at both l"'l"(,r ,,,,(I hi.:I,,:',- fr .... lllcneic .•. 

The rc.,Ollnttcc correction '·un·e al riJ::I't coyer,; tho 
abo,·o indicalt ... 1 rrC<"llti't\(".'" ran.:o for accurate \"olt.1ge 
tlWaSlLr(llll(lnt .;;. 
Dimensions: (L''''~th) :1~ .1 ~ (hci;:ht) :!t ~ it".h", . 
Ne t Weight :.S 0",,,..:·,. 

Type 874-V I 
Range and Accuracy of Calibra ting Voltage: 0. 1-2 
,·olt~ ± ~ J.05 ,·olt. 
Crystal Current for Full -Scale In d ication: :!OO "". 
Power S upply: 10;, \0 12~ ,·olt .•. 50 to GO c.,·cle,;. 
Inpu t Res istance: 1;00 olr'n~. ",j"irnU"lj 10.000 ohm;,. 
,naximllltl. 

Type 

Correction factor for rcsona n~e in the T n >: Si4.-\·n 
Y ... lunctcr H('ctifir-r. 

Accessories Supplied: Linc connector cord. 

Other Accessories Requ ired: Order onc Typo: SU· 
H:UA Patch Cord to comlect rectifier to indicator. 

Dimensions : aM ~ 5Yz x 4Yz inche.~. o\'er-"II. 
Net Weight : :1 I.ound,. t ounce. 

874-VR 
874 -'0'1 
874·R32A 

Voltme ter Rec tifi e r . • ...... • • . . . . . . •.• . . . . . . [ 
C~I~ IIC~"'"" ____ -. ____ -'PC'"""'-__ ___ 
":<'.\.~"HT"'I< 

tX>.\X\·O I.TEl< 

<.'O.\XFITTEH 

$30.00 
$ 70.00 Voltmeter Indicator .• . . . .... . 

Patch Co, d . . . . • . •...•• . • . •.... 5.50 
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COAXIAL ELEMENTS 

TYPE 874-MR MIXER RECTIFIER 

USES, The 1\'f ixcr Rectifier is used ItS the first detector 
tn fI heterodyne frequency conWlrtcr nnd permits It 

general purpo~c receiver or n 30-:-'10 wide-b:tnd i-r 
amplifier to be cm/lloycd as a dClcc'tor for u-h·i 
measurCllwllt$l, The ligh-frcqucncv ~i,ll;na l which m:l.\" 
have n frC<IIlCIiCY betwccn 50 nn([ 5000 .\Ie i9 m ixed 
,",'ilh a ~igtL(tl fr<>m. a loe:11 oscillator to produce n 
t.lifTcrc ll('C frC<llIcII('Y below 40 megacycles, which is 
then fed to the rc(.'Civcr or i-r amplifier. T he heterodyn
illg signal of the local oscillator 1Il1l)' be one of its 
ImrmoniC8. 

DESCRIPTION , The Tnt: 874-::-'IR :\lixcr Ih:ct ifk:r cun
;ists of n Ilhor~ C()nxinl line with a 25Q.ohm series 
resistor :\nd n crystal rectifier terminated in n low
pAAS fil te r having n cut.-off (requency of 40 1\ lc. 

F~ATURE5 : This mixer, in comhination with fI local 
oscillator, m:\ke~ it possible to u.~e the T nt; 1216-A 
Uni t. I·F Amplificr a~ a detcctor for v.h. ( and u·h·f 
measuremcn\ ... over a range of 50 to 5000 megacycles. 
See diflgrtlill on )luge 168. 

'>chematic diroltrnm of Tn't; 874.~1l( Mi~er Rectifier. 

1'111)'" 

SPECIFICATION S 

Operating Freq uency Range: 50 to 5000 ~Ic. 
Ma)(imum Crystat Current: [) lIH'. 

Ma)(imum Input from Local Oscillator: 2 \·olts. 
Cu t ·Off Frequency of Outpu t F ilter: ,10 .\11'. 
Conversion Loss at 30-Mc Output: DCIHlml.'l IItmn 
loud impedance and i~ l\bou~ (; db "ith the TYI't: 12\6-:\ 
Unit I-I-' Amplifier when local oscillator fundament"l 
is u,;ed. 
Accessor ies Requ ired : l,OCI.1 O!lei lbtor for hctcrodyni1l":. 
TYI't: 1215-;\. T Y"1t 120S-A amI Trpt: 1209·.'\ Ullit 
Osci llalOr$ MC reCO'(Hnended. For ~i;:nHI frp,(luenrie~ 
I.bove the: fundlllllcntul oscili,'tor rrUlgc~. harmolli(·s en" 
be lI .. ed. P"tch (."or<l~ Hoi inrliratcd in the diu;:m'n on 
pagc 1Gb ttre needNi for ronllections. The '1'\"1'.: 1:!l!i_,\ 
30 :\ l c Unit I·~' Amplifi('r (JX.ge I HI) is rcootnlUen(.kod 'Ill 
a detector. 
T erminals: Tvn: 87-1 COllxi:tl Conne<:.lOr.i. 
Net Weight: 6!4 ounccs. 

Cod~ Word "riC'" 

87 4 -M R Mi .... Recl i ner • . •. •.• ,.,.,.,.,., .. . . . .... .. . • 1 $32.50 

TYPE 874-M COMPONENT MOUNT 

The T YI·.: 874-:-' 1 Component. .\!OUtl~ i~ n shiclfled 
el1dO~IIrt.l with convenient in~ide t('rmina!s for moun!
ing ~m:tll f·Ol1lIJOnenl~ '.0 he lIlea~urt.'.J. It minimi7.e~ 
·' Ic:ut"' reudall/'C and stray capa('ilarwe when the 
imp.cd,,"(·e of (·in·ui, c1CIllCnli' ami network!! is 
measured over:I frt.'<.lu,·!lry range from .I-e to 5000 .\ Ie. 

T he COIll/JOIINlt :-' Iount t'OlIlIt"'ts dir(!f·tl~' to the 
T nt: 874-L ~ !'IOHCl.I Line, the T YI' t: 1602·» .\ ,Imit.
tall,·C :-'Ieler, tile Tn'.: 874·I,K ("oni't:utt·llIlpt"I:llwe 
.\dju~tIlhle Linc :liId :111 (;It Coaxial 1·~lcrnell t ~. 

The Short- nnd Open-Cirellit Tcrmitlliti()n~ ~lIpplicll 
simplif.v licrcl"lliinalion of lini'-Iellj(rh ("OITC'·til)lls 
bctwccn the ill~trunH'nt. m('a~lIring point IIlld the 
''OlIIl)()IICII\ 11,·jlll( m"a~lIrcd , without di~rOllllC(·lion of 
the eomponclIt from the :-'Iount. 

SP ECIFICATION S 
Frequency Range : D-e to 5000 :\l c. 
Accessories Supplied: Onc TH'.: S7-l-WX~ Short.
(·irrllit. Tcrminl,rion. one T ""t: ~74-W03 OIl('tI-Cirr\lit 
Terll,i":trion. 
Other Accessories Recommended! OUll 1',·.,.: S74- I. K 

1·/lf'e 

GO"~IIUH-I"'IICt\;m~il Arlju.<, :\hle Line wheu tho :\lounl 
is use<1 " 'illl lhe Tn·.: IOO.!-13 Ad",iw"'(;e ~ICh·r. 
Dimensions: Diameter. 3 inches. Ilcight or ~hield ('fin. 
2%i ... ·h~. 
Terminal: Tn.: 87-1 Co: .... :ial COllneetor. 

Code 1I'or(/ 

874 _M Component Mounl . .... . •.. . ••• . •.• . •.•••..•. • 1 COAX\·MOU:;T $25.00 

GENERAL RADIO COMPANY 129 



 

COAXIAL ELEMENTS 

ADJUSTABLE LINES 

36 eM. MI N. 
61 eM. MAX. 

Type 874-LA Adju s table Lin e (line-Stretched 
Length Change::!5 crn . 

I 

An air .. dic1rCll'ic, cowd:lllinc that can be Ic1CStOOIX,>(i 
to d,ftngc its length. lJMl<1 ill matchint; net.works. 
Con l:I"'S nrc l11:\do hy mul til)I(' ~pring finger;;. 

Characterist ic Impedance: ~ot conllt:lut - appro~I' 
mate])' 50 oh",~ when fully e"II:I,)'i\,>U . '\I)IJro.~il1mteh 
57 oh",~ when full." CXlctltk'd. 

'l'IfW 

874.l A I AdjU5'Clb l. lin •.... . . . . . . . . .• 1 CO.\XI .... I'I 't: 11 $14.50 

_________ 5B eM MIN. _________________ -1 
eo eM MAX . r-

IC~~3JL::::=bDd!~~~=jCI==~. i4~~~~~~==~~ 

Type 874-lK Consta nt - Impeda nce Adjustabl e Lin e 
TILt' T,' t,t: S; I-L I\ COII~I:\tU ·l rnpc(brl('c Adjustable 

Line i~ :\ line ~ll"t)h:llcr lulju":l:Ihlc from 58 to 80 em 
with :I \'Cry low \ ':-;\rU nnd :\ unirorm cI'll rlwtcristic 
imlM.. ... l:m{'C of 50 ohms. A locking mcdmnism is pro
vi( cd for m:lint:lillillg ,lc"ircd lldl·II."Ullcnts. 

It. is p:lTticularly 11,,('[\11 for c imi n:lting the usua l 
f'mith-dmrt COfl 'CCl iollS for thc lcnp:th of the line 
hetween ti,e unknown and the imlJC(lancc IlIca ;;\lri l\~ 
dcvjN!, Th i ~ i~ llC('om plishe<1 by :1( jusling the ol'crall 
JiIiC Icn~th 10 CXfiNly :\ Iialf wlII'clcn!!:lh or an (wen 
integcr thcreof. It CHn he uSe<1 to com'crt :Idmi\ l"nee-

mC'Hmring tlc\'il"cs 10 d irCl'H"(,:Illing imlJC(lance
mca;;urin~ in"trlll1lclII.", find \'irc l·eN':', hy :ldjtl~1111Cnl 
of thc ol'cr,oll line length c":U~tI.l· to an ()([{I intc~cr 
mult i p Ic of II <juartcr 11·3.1·e!<:n,l::th. The Adju>~tal~ 
Line can al>!O )C tI~e<1 fiS p:lrL of an impedance
m:ltclling trlllls former ill oo.'l:.: i:ll ~y:!tcms. 

Impedance: 50.0 ohms. 
Length: :\I,\)(imllill. SO em: millimUin. 55 em. 
VSW A : '\j)llroxirnntd.l· 1.0:1 at 500 :\lc. 1.000:lt 111()() :\Ie, 
I.OS fl.t l.')()() :\I e :lnd 1.10 lit 2000 .\l e. 

'I"/! JIl 

874 -ll( 

__ -,:-__ -:-_.,..._-:--::_c-:-:,-_____ "T __ C""~~I,'_'''"·'"'2'1 __ T----'''~'f'it:r 
Contr"n t -h,.,p , dconu Adjustoble line . •.•.• 1 eO.I)(" .a:l' t:u $36 .00 

ADJUSTABLE STUBS 

'-_________________ 2.8 CM Ml N. 

r 48 CM M .... X . 

Ty pe 874-020 and Type 874-050 Adju s table Stubs 

For m:lld,ing or tunit1!!:, and \I ~e all rcaC"li\"c de
mcnl~. (':111 he u';(''(1 with indit-:otor and scale :IS 
re:U"tion-t .I·I)C w:!\·clnC"lel"!'. I'tuh!! oon~i~t, of a 00-.'1)(1:11 
line with a ~lid i nJ: short cin:uit of thc multiple
~prinl:-linl:l'r t.ype. The ~hort circ'lIit is mOI"(~<.1 by :I 
hakcl ilc lul )C. r hc T nl: 8i ' -1)20 is Calihnlte<1 in 
~Ulh Icngtll fro m the junc tion of the bralll'h line with 

thc throul:h line in II T n'l; Si 1_'1'. T llc Tn'.: SH -D50 
h fo!; no crll ihration but h:llj :1 >!Iidill!; refe r-ene'e lIIark{'I". 

130 

1'!lIW-

874 .020 
874.0S0 

Characteris tic Impedance: ,W .. l"",.. 
Maximum Travel of Short Circu it: 

20 ern f()r 8, ·1. 1)20. 
50 em fw 1';, I. n ,·.o. 

Adjulloble Slub (20 em) ......•.•.•.•.••.• •• " 1 
Adjullob l, Stub (SO em ) .•••... . . . . . . . ...•.•. • 

(,,,,Ie 11",.,.1/ 

(.."O.\XTI · Ullt; 1I 

CO.I)(lI l li~a:rt 
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COAXIAL ELEMENTS 

Ty pe 874-VC Variable Capacitor 
USES: GCrlcr>l1-purposc t.uning dement in rc;;on ~ln t.
linc CiN:uits, matching Inl.llsfol"mcrs, and bnlung 
:H low frcq ucm.:ics where the ~i7,C of linc-t.,·pe 
clements nwkc:; tllcm :\wkwarll to u~c. General
purpo.,"C ~hidd(:(1 (':lpacilOr nt. lower frcqueTlciCli. 
FEA TURE5: • Lo\\"-I os.~ cnpacilol", 
• ~lillcd-:lluminum rotor :Ind ~tawr. 
• Hig;h. tcl1lpcr:llurc poh"styrenc insulation. 
• Well shielded. .. 
• Sm:l.l1, precision Inti I bC;Lring.~. 
• ln~ulatcd :!.haft. 
+- .\ccunncly cngr:lvl'd (hum dbl. 

SPECIFICATIONS 
Incremental Capacitance Range; i"tv /J/J.f ilL 1000 
c.,·deb. 
Effective Ca pacitance Range: High frcquellcic·s . 
.>I.": ('urve. Low frl"'IUC'1{"i(·~ nL Tn'l': b14 oot1ncctor 
- I·' /Jp. f min., 70 p.lJf 11111>1.: ttt Too Junction (iI<'c 
~un' c ) - 16.51'I'f "lin .. 7:!.5 I'l'f I":'~. 

Dial Calibrat ion: 0 - 100. (:\'ut calibr,.ted inl'l'£.) Size: 2~ inches di'ltneter x 5Yt inches high. over-all. 
Capac itance Variation : Linear. Weight: I! ounre,. 

'f"!I/>e Cod,' Wor,{ {'r iC/' 

874_VC V",;"ble C"paei!ot ... .. .... .... ..... ,. , . , ..... ( UHX\' .·,\lt..>l) Price on reque5! 

LINE ELEMENTS 

50-Ohm 

Air Lines :== 
For tiprldng stubs or other demerits of a coaxial 

system. E:\Ch air line consists of :t )erl!-(th of 50-ohm, 
:dr-dielectric, cO:lxial lillc with fI conncctor at, each 

Type 

874-l10 
874_l20 
874_l30 

SO_i! Air Line (10 em ) ... , . 
SO-fl Air Line (20 em ) , ......... . 
SO-fl Air Line (30 em ) . . , . , ... .. . 

: gol 
end. The dcc:lric:lllcngths arc 10 CIII, 20 em, lWei 30 
em, rcspccth·cly. 

Codr Word Pric{ 

CO.,XU.:C K.:I< 
CO.,X\· .;:o.;·n ; !< 

(X).\;('I"I<II·I,Y 

$S.OO 

c-_____ =-=-A __ ":..:C~R~O~S.;,S-SECTION BACKGROUNDS IN THE PHOTOS 

Type 874 -R20 Flexible Line ( Patch Cord ) 
For t1\akinl; sllic1ded connection~. ConsisL~ of tlm .. 'C 

ft.'CL Qf douh)()-shici(k,.j, 50-ohm Tn.; 8i -I-.\2 ['ol.\"
(JIII.dcllc Cabl!.! (~pc,.jlirl\ti()lIS Ull page 1:~8) with :1 
Tn'l: 87>\-C COIHW{·tQr Ull each end. Sec p:lge 23U 
for other p!lteh CQI·us. 

1'Y10f) eM/" Word Price 

874 . R:20 I f lexible line . . .. 1 C'''' .~II .\'I-n: FI $6.00 

Type 874-El 900 Ell 
For lIlakinil: Il right-angle bend in!l. cM.xial system. 

Characteristic Impedance: ;";0 ohms. 
Electrical Le ngth: ,Approxim:l\('ly I <·m. 
VSWR: 1..e~1 tha" 1.00 at 2000 ~Ic: le$i:l than 1.15 
a t -1000 Mr. 

Type r OOt' ' ,""",,,' ~_-,I"'"ci"",--
874 . El \ 90° ElL ••• , ••• 1 COAX,,:;OI •• :1I $6.S0 

Type 874-T Tee 
C;;ed for connectillll: ~tub~ :lIld other elcmcnh in 

shunt wilh a coaxial line. 

Type 874-JR Rotary Joint 
Used whell ()]Ie p:lI'! of !I system must be rotat(:d 

with n'~p'cl't to :Inutller )lal·t. as wlicil hlPa~urinll: 
11Il1e!lIl:l patterns or whell changing the (·oupling of it 
loop. 

VSWR: Less thun 1.05 !It 1000 :\11·: I".M than L:l :\1 

40110 ~ I c. 

/'nce 

874-JR I RO!OfY Join! .. •. 1 C( )hXJUJs.: n $9.00 
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COA X IAL ELEMENTS 

TYPE 874-UB BALUN USES: T/)j;! TYl'~: 87·1- { · 1~ Iblllll i~ a h:11:1Ilced· 
Io-unhabrw('d COllxial 11':lIlsformer \\"hic1 
m:lkC's p01;sibl(' ~implc and :lttunHC' imped
ance meaSU1'cmf'IlIS of a halallccci unknown 
using gCll{'mlly :l'"nilablc lInbalanced impcd
ancc-mcasming f'quipmcni. When IIsed with 
the Tn>~ 8i4-LB Slotted Line or Ole Typt: 
1002-13 Admit lance l\[etcr, it permits bal
(t!leed mC:1SW"cmcnts 0\"01' a frequency runge 
from 5-1 LO 1000 :'\ [c ,dtboll!' :lpprcciable 
insertion loss. \\ 'hen the Balun is used with 
the Admit.t:mcc -' I{'tcl' und the T \"I'f: 87·1-1.I( 
COllstant- lmp<'dan('c .\djustllblc l.iTH', the 
Admittance .\ le1<'r will relld halall('cd imped
ance directly. 

DESCRIPTION: The Balun makes t he blllllIlCl'd
to-unbalanced COIH'CI":';iOIl at;tmatcly by w;ing 
a tunable f\.l·tif idal (01' loaded ) haH-I\':l\'C line. 
I t. is adjusted fol' PI'OPCI' opcmtion at. a par
ticular fl'Cqucncy b.v means of shu nt luning 
t'lcmcnts, such as the 'i'YI'}: 87-1-1)20 _\djusI
ahle Stub, t he T\'I'f: 874-\'C \ ';t riable 
Cap:1citor :11ld the various fixed-length air 
lines. The tablc belol\' indicates the frequen
cies conrod with combinations of ihe TnE 
87·\ clements, 

A Tn.,; 87.J-W>J3 Short-Circuit T ermina
tion and a TnE 87-1-\\'03 Open-Circuit. Ter
mintltion arc supplied with the Balun. These 
facilittlte the coned tuning of the Balun. A 
te rminal plate is also supplied for usc in 
measu ring balanced lines and systems ha.ving 
It ('han1cIC'ristic impedance of 300 ohms. 

SPECIFICATIONS 

Frequency Range: ,'j·1 to 1000 :\Ie with I)roper acOO8-
wries, :l~ 1i~!I.:d helow. 

Other Accessories Recommended: Onc 'I'n'1: 874-1.1\: 
{'onst:lnl-l mpcURnce ,\dju$l:lblc Linc (for U.-;c with the 
Tn'); 1002-8 Admittance ~ I et('r) . on(.' '('\' Pt: Si4-Z 
Stnnd. and tuning (.'IC"lcnts ' l ~ listed below. 

Accessories Supplied: One Tnl: SH-UB-PI 300-fl 
'I'!'rmill:ll: one '1'\1'1: 87·1.\\'N3 Short-Circuit T(.'rmiuR
tion: olle Tn'l: ,I:'H-\\'O:l Open-('ir<'uit Tcrrniuflli<l'" 

ACCESSORIES REQUIRED FOR VARIOUS FREQUENCY RANGES 

·1;0 to 1000 ~Ic 
350 to 52,) ~ I c 
2i5 to 380 :\lc 
225 to 280 :\lc 
170 to 280 :\lc 
17·1 to 2l(j :\Ic 
1-10 to Ii" :\ Ic 
8S to 1-10 :\Ic 
5-1 to 88 i:llc 

132 

874-UB 
874_020 
874.0.50 
874.110 
874-l 20 
874-l30 
874 . VC 
874.Xl 

2-TH!; 8H·D20 Adjll~l;l,blc :;tuh!! 
2-'1'\'1'1: 87·1-1)20 Adj\IJ;I:lble Htub:; :Ult! 2·TYI'I: 8i"· I,1O Air Linc~ 
2-'1'1'1'1: 874-1)20 Adj\lst:lhlc Stuhs and 2·THt: 8i4-L20 Air LinCiI 
2-TYI'I: 87·I-D20 AdJu;<I:lblc Stuhs and 2-TYI>t: 8i·[- 1.3O .\ir Lines 
2-TYI'I: 8i·I·D50 Adjustahle Stuhs and 2-T nE 8i-1-1..30 Air Lincs 
2-Tn): 8i·\·rc Variable Capacitors and 2-TH': 8i-l-1..1O Air Linea 
2·'i'YI'f: 8i ·l- \'C Yariable ('u\llldtors and 2-Tnl: 8i 1-1.20 Air Lines 
2-1'YI'}; SH-re Variahle CaI)U('itors and 2-TYN: 87·1-1.30 .\ir Line::! 
2·Tnt: Si"·VC \'ariable Captlcitons and 2-Tnl: 8i-l-XI.. ~rics Inductors 

Solun.,.,. ,.,., . , . ..... . . . ............. . ... . 
Adju l tobl . Stub (20 em.) . . . . . . .. , ... ,., ..... ,. 
Adju.tobl . Stub (.50 em.), ... ,.,., .• " .... . . .. . 
.50.f! Ai. l in. (10 em,) ...................... . 
.50-f! AI. lin. (20 em.) ...................... . 
.50-f! AI. lin. (30 em.) ............. , ... , ... ,. 
Vo.iobl. Copoello • .. , . , , , .. , , . , . , .. , . , . , ... , . 'I 
Seriu Inducto • . , ............................ . 

CO(/r Word 

(.'0 ....... \ · 11 ... 1.1 · :-; 

C(MX1' I 'II11t:1I. 
CO",Xll lCOt:1I 
(,'()i\X I>J:CKt:R 
CO ... X\·t::-;Tt:n 
oo"'XTIIIl'I,Y 
OO"'X1'1'0\1I.",0 
COo\XIH;CTOR 

GENERAL RADIO COMPANY 

Pn'ce 

$7S,OO 
11 .00 
12.00 

' .00 
.5,.50 
6.00 

P. lc. on ' . qu •• ' 
11 .00 



 

COAXIAL ELEMENTS 

TERMINATIONS 

Type 874-WM 50-Ohm Termination 
l'rO\' jilcs a good impcllanl'c lIl,lIdl fo r ,jO-ulll!\ 

coaxi,l! ~\·.'I('UW frum d,· 10 ~c\'lJr,tI Ilouu~:l!ld 
Illcg:\(· .n h·:~. G~dul fur f'.< t:\bli ~hi!lg- \"ei"cn:!lct) condi· 
tions, fo r terminal ill): filll: r:: and allenllalol'8, and fur 
tllflny ulhel' purpo~(·~. Cumi~t,; uf:1 50-ohm c.vlilld rical 
rl'~i~tor lIIuulIlcd in a tapered l'oaxial holder. 

"" 

'" iii 

, 

II 100
0 

FREQUENCY, M< 

Plut uf ~t"nd i llg-\\":tve ralio of :I LYllicftl TYI'~; 514-\\':\1 
5()..Oh," Tcronin:ltioll a~ a funClion of frequency. 

D-C Resistance : :,0 ohms ± l% . 
Maximum Power; Y.i ,,"al t . 
VSWR: Le~_ th,," LOS lIP to 20110 )1.'1<., ; Ie;;;; than Ll3 
up I<l ·1001) \1 ,·, 

OPEN-CIRCUIT AND SHORT·CIRCUIT TERMINATIONS 

/.;'/1 /0 Muld; Tnt: Sil. \\":'\, Tn'.: Si"4- \C\J, Tyl' ~: 
SH· \\"O, Tl"L'f: S74-WO;~. 

Type 874-WN Short-Circuit Termination 
Type 874-WO Open-Circuit Termination 

L"ooful for' est ab lishing refcrenee conditions o n 
L"()asb\ lines. Can be u,;{!d in !;lIhst itlltioll Inea»urc
nrenlS when the unknown is to he replaced I>y :l shon 
tin'uil, or an open cir·cllit. T he shorH:ireuiL termina
tion con~ i ~1S of a fised shorting stmp mounted in a 
conneclor. T he clfect ivc po~ition of the electrical 
short-circui t is IiXL"'1. T he op·en-circuit tel"luin:t1ion is a 
shielding cap for open-circuited line~. Because of 
unavoidable (md capacil:mce, thc cffC(·tivc po.,;i t ion o f 
thc deC"lric:d opcn-circuit I'ari{:s with frequcnc~' over a 
disl:\lL/"e ran~e of 2 mm. On the avcrage, it is 2 mm 
from tire effective position of the electrical short.
circuit producLoJ. by lire sl rorGcircuit termin,ttiol1. 

Type 874-WN3 Short-Circuit Termination 
Type 874-W03 Open-Circuit Termination 
The Tnt: 87·1-\\':\3 and T HE 87-1-\\"03 pre~ent 

short and open circuits, rC.ipetlivc\y, at a point 
eS:Lt·tly ;j (:m. beyond lire b te of the bead in the 
Tn'l:.: 87·1 L"Qn neClOr-,; . T his di.itancc corrC~Il()nds 
to the d ista nce he\wc-cn the bead and the ground 
IIlanc in the T n'''; 87·1-.\1 COllll'on(!nt :<' Ioull t and the 
di~t;u\("e betwcen the he,l(\ and the unlml::tnced 
te rminal in the T\"I'I:: Si'l-Ull Balun. 

("ro~~->(l("{i()n~ of the Tn'f: S74.- W),l;~ (lop), ,md TYf'f: 
S74-'\"O ;~ (00110111). 

Type 874-WL Lamp Termination 

FOI" rough indit-ations of power in the flO m\\" 
Lo 100 mw range. V~eful for making preliminary 
tests on expcrimenl.'ll oscillators. Consl~t s of a na~h
ligllt hull, in :1 S("l"cII"-t.\·pe. mlni:Ltur'C ~(){"ket on thc 
rcar of :I (·onncctor. Bulb has :\ ~traight-\\"irc iilamcnt 

1"/JJl~ 

.50_0hm Termination 
Short-Circuir Terminorion. 

:rnd IS I'aled nt 80 1llII". (':In he u~cd with ;t ph01V
eletlrir tcll a nd meIer' (surh as a phOtogr:q:lric ex
posurt: meIer) In ,j d-c substitution method fOJ" )}lorc 
accurate rne~lsllrcmenls . 

874_WM 
874_WN 
874_WO 
874_WN3 
874-W03 
874_WL 

Open-Circuit Terminolion .•.•.•.•.• • •. 

CO"X~If: .:T.:1I 

COA XX L;! .. !.>:n 
C{).\XOI· J,;X£Jt 
OO.\XTR LX U 
CO.\]<TIII-I"Q 
COA XJ....\~!"U, 

S 17 . .50 
2.25 
1.75 
2.75 
2 . .50 
4.50 

Shari-Circuit Te rmination ....... ". 
Ope n_Circuir Termination. 
l amp Termination . . ... 

::::1 ....... 
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COAXIAL ELEMENTS 

ATTENUATORS 

Type 874-GA Adjustable Attenuator 

A m utnal-indnrtilllcc (waveguide-helow-cut.olT) 
t.y pe at teuua tar useful for produring known Yolta)!;c 
l'H!io~, for JIIea~uri ng at(ell uat ion, a nd for adjusting 
voltage magnitude. Con~i " t s of u loop t hat can be 
posit ioned longitudinally wit hi n fl hollow tube by 
I'olal;"g an Quhide ~ Iec'·e . One turn of t he 91ccvc 
pmliurc8 ,\ 20 db change in nll<!IIual ion . T he ~Ieevc 
advances when it is tu rned, and complete t UI"tIS 
al'c illditated by engraved Jines on t he tuhe. ~Jeev(' 
ru,,! lube :l J'C calibrated di rectly in decibels, and unit, is 
read like mi('romc(cr c'liipcJ'., . The ,,, put sy~(enl i ~ a 
short co<\xbl linc with fI connector ,\t. c,\eh end, olle 
end for connection to t he power som'{'c and the otlwr 
for cOlll 'ect ioll to a 50-ohm tefi ll inat ion, an adjus t.
able ~hlb, or ally de~ il'ed load . The hollow tube of the 
ntt(,JlU:ltor· joins t.he i"ptlt li"e :,t ,·;ght a ll g l e~ a lld is 
exci ted througl, :l hole in tI,e outrr co",IoIC1.Qr by t.he 
;nner-condudor current . 

Can be u~ed ill co"ju Tl d io ll with Tn'].; 87'I-V lt and 
TY Pt; 87·1-\' 1 t.o (·OllVel"t 1\ TYPE 1208- ,\ , TYPE 12QU-A 
or T y n: 1211,-'\ U nit Osci llator into:l signal geneml.OJ" . 

The out pu t of t he loop i~ bl'ought ou t th rough t hree 
feet. of douhk-,hit'hled fit'.\ihk c'lhle, whid, i~ lip-

ROTATING 

(

PICKUP LOOP 

SLIDtNG 

V--~ '-;----1 

CABLE 
RESISTOR 

----'"" U< LINE 

CrO/;s-~ection of the coupliHI( sy~tern u,ed ill the TYPE 
:-"·\ -GA A,ljustahle Att.enuator . 

pl"O~illl'IIC1.r matched a t I. he loop end hy a 50-ohm 
resistor hetween the low ~ide of t he loop and ground. 

Cal ibrated Range : 120 db - u""ble mnge depends upon 
sh;cld;H~ between ;npta. and output . 
Insertion Loss at 1000 Me: 

lI"ilh in]",! line Ic,mill(l/ed ;" 50 ohm~, 
.\Iilli'nulll - 18 db . 
At heginnin!! 01 accurately eali bra t NI ra nge - 33db. 

lI'ith ; IIp,,/ line tenni"'J.tea ill «dju.tabie 8/,,1>, (to 
produce volt ,,~e minimum under coupling loop), 

\Iin irnurn - 20 db. 
At heginnin ,.; of accurately c"librated range -

20 d b . Insertion los.~ is approx; ,n atc ly i '"·"r",,ly propor_ 
tional to fre<l ucne)" up to HIOo .\k. 
Accuracy of Attenuation: 

St"b_lnmi'U1lcd i"p"l . ±(1% of difference in attenua_ 
tion rCmh"!(8 + 0.2) db. d i re~t r~a"ing. 

50-<>I,m te,,,,i rrill ea '''pat. ±(IX% of differenec in 
attennst ion resdings +0.2) db, wilc" corrected. Cor_ 
n '<lt;oro char t s\1ppli~>d . 

Waveguide Mode: '1'1-; ,. ,; cu toff frequency: 12.:l(X) i\lc. 
VSWR Introduced into Line: I.e,," th"" 1.03 [It 1000 
?lI e; les8 th ,,, , 1.2 betw~.., n 1000 a nd " OIlO .\I e. 
VSWR of Output: I,e"~ t han 4 ," I()(X) .\I c. 

Le,,"~ (lr"n [; up to 4000 iIIe. 
Frequency Range: IOO .\1 0 t04()(X) i\lc. 
Net We ight : lU pounds. 

Type 874-GF, GG Fixed Attenuators 

A singk-~p'·li0", r - t.'·pe "c~i"1., ,,,, ·e "tteJHmtol" u"'.)flll 
over t he fl·"ql1('Ij( ·v· r'IIIKe from de to s('vpml thOtiSH lld 
me)<:,~\"de~ . Co,," i ,; t~ of two dise resisto rs and olle 
eyllnd;·ir"l "ctii ~to,· a~ t he shu nt , .. "d 8er ies e\emellh 
respet t i vel.)' . 

Impedance : 50 ohrrr~. 
Maximum Powe r Input: y.! watt. 
Physical Length Over-all: 2% incites . 
Low-Frequency Accuracy : ± o.,; db. 

Attenuat ;on and standing-w,,,"c ratio of the TY PE R74 _G F 
lijxed A t tCl mator as a fum;t ion of fretlUency. 
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T!lr>C:c ___ , CCc--:C--CC-_______ _ _ ____ ,-__ cCoooo,<>',/oo'o"' _ _ , _ _ _ ,P".~ic"''--_ _ _ 
874-GA Adiu .!able AUenua!or.. . ..... 1 CQ.'X I.O~~>:" $55.00 
874-GF Fixed A!!enuator (20 db ). .... ..... ...... CO.'X"E"""" 18.00 
874 -GG Fixed Attenuator ( 10 dbl. . . . COAX .. ELLEIt 18.00 
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COAXIAL ELEMENTS 

FILTERS 

Type 874-FSOO, F1000 low-Pass Filters 
Hcduction of hnrrnoni<:8 from lUl u-h-f gcncnltor 

by filte rs stich as ~hcsc i~ uSIIlllly IlCCCSS;lfY for bc~~ 
rneH~\lrClHcnt results, particularly if fl. system cont:lill~ 
peak-reading voltmeters or sections that might. 
rcson:\tc at:1 h:ll"tllonic frequency, Qf if high standin!,!:
wave ralios !Il"C to be mca~urcd using :1 slolted line. 
These filters arc of the T schcbpelu:fT ~ype, in which 
vcr.\' sh:lrp cutoff is ohtained nt 80me sacrifice of 
Illliformit.v in the pass hamL The :lltcl'll:lt.cly large
and ~rn:\l1-di:ltnc1cr ~cctions of the inn('r condu(;tor 
fOrlll the equiv'llent. nf ~huflt (;apa(;ilaneC5 and S()ric~ 
indu(;tllnecS rcspectil'('l.v. Uflcqual section lengths 
rc<iIH.:e t he likc1ih<xx\ of silurious pass bands above 
l'utolT. 
Insertion Loss: Sec curve 1I.t right. 

NSERTION LOSS 

l !l~er tioll L0$8 and \·:SWH of the T\"I'~:;; Si4-1;500 
S74-Flooo. 

Cu toft Freq uencies : 
'1' \'1'): 874-1':;00, ,.00 :-'Id-OC/c, + lO"i l : 
T ypic: 87.1.1'1(01), 101m .\1 <'(- 0';, + 10' ~) . 

ami 

Physical Le ngth: Tn'B S74-F50(), ]0;(6 
87.1-Fl000,7.!i in. 

ill.; TYPE 

Type 874-K Coupling Capacitor 
Comis!s of 11. short length of coaxial line ll:tving; a 

c.v1indriclll c:lpacitor in series with the inner conductor. 
High frequcncies arc tran~tllittcd with stll.~l1 reflec
t ions, but de llntl low llUdio fl"C(luencics arc blockC'J . 
This unit. is often I1tJCCss:lry for ~epar:l tinK d-c 1):\lhs 
in s.\'~tems inclUding two or rnorc crystal rcctifiers, 
as in me"~llremcnls of inscrtion loss. 

Coupling Capacitance: All1lroximatciy 5000 l'J.d. 

VSWR: Lc;;.~ than 1.06 at 1000 :>I c; 1.2 ut 2000 :>1 0. 

Til/ie 

874-FSOO 
874-FIOOO 
874-K 

SOO _Me t ow -Pon Fille r . . 
IOOO _Me tow_Pan Filter • . . 
Coupl ing Capacitor •••••. .. 

Codc n' ,"","d __ ,--__ --;PC'Ci':"':-__ _ 
<:;O.'XIHPf'EIl $ 16.00 

<:O.'X~lt:GGEIl 10.00 

CO.'XI<'<:;I<';I\ 8.50 

, EXTERNAL COUPLING ELEMENTS 
Type 874-MA Adjustable Coupling Loop 
A gCllcrn! - p\l rpo~e coupling loop. Consists of short. 

cf),,)<bllinc with n (III(!-I\lrn loop at one end and II con 
nedor :J.t the other. ,\ collet. i~ suppl ied for panel 
mounting. The loop c1I.n be ndjllsted for de~irt.,<1 degree 
of cO\lpling Hnd clamped in that position by tlu:: collet. 
Physical Length Over-all: 3 inchl's. 
Maximum Diameter: Iyg lncllc.'!. 

Type 874-MB Coupling Probe 
A gcn(,I':II-purpo~e elect rost :ltic probe cOIlsisling of a 

binding I)()tit, mounted on a connector. 
Physical Length Over-a ll: 2U inches. 

Type 874-LR Radiating line 
Allows coupling an external wavcmetcr or hetero

dyne frequency meter to the fields within fl. cOllxial 
~y~tem. Consi~IS of short coaxial line with opelling ill 
outer conductor thl'lt clm be parli:dly or completely 
eO\'ered by a rotatable sleeve. 
V$WR; Cl(»jcd, lc:;,s thall 1.05 at 1000 Mc, lcss thall lA 
at:;ooo :>Ic. and lc,;s tlHlIl 1.2 lI t 4000 :>1 .. : opcn. lcss tlnul 
1.12 at 1000 Mr. le:;s than L{l at 3000 :>Ic, :md less 
than 1.35 lit 4000 :>I c. 

T!lpe 

874-MB 
874_lR 
874-MA 

(1.(/1) TYf'F . .";',\. :>IA Adj\l;;.\n\)lc Coup!inl!: Loop :md. 
(/{iyhl ) TYPE 87-1-:>113 .... oupling Pro!J.c. 

Tn'Yo 8H-LR lbdi:l ling Linc. ,;hown J)(tr tially opcn. 

$3.25 
7.50 
5. 50 
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COAXIAL ELEMENTS 

ADAPTORS 
On this and the following page, :l sCl'ics of adaptors 

arc shown. enablin~ thr Il~<'r to ('onnc<'t the TYI'~: 87<1 
COaxi:\l c1C11lcnt ~ :md instrlllllCl\t~ lined with Tn'~: 
874 conneClOr;:' to Olher common systems of ('Oll
nectors. These ilwlude the (;eneraJ 11:l(lio T\'I'~: 274 
and Tl'rg 774 COIllU:.'('\ors, tllE~ t\"lX! :..;, B:'\C, C :t1)(1 
UI-IF N"Hi[li ('onncNor~. :In,,' Etn ndnnl 1% inrh 

T\'!'" SH-Q:! Adaptor 

V· II·].' tr:\ n~l1\i~sion line and 3 y.: inch U-H-F tran,;.
mi~sion line. 

T he c:;ccllclIt \'oltage >tandinJ!-\\':wc ratio make!' 
tllem particubrly u~cf\ll, not only for ('Olllll'etiom 
10 T n '}; 87,1 clemen,,,, hut. abo for inlerCOnnCl:lion of 
tile varioUs military rOl\lle"!Ors alld tntnsmissioll 
lines. 

Type 874-02 Adaptor to Type 274 
T he '!'n·t: 87.I-Q2 Ad:U)tor pcrrnit~ inlct'C011llCdioll 

of Uu,) coaxial s\·stcm wil11 (:cllcl",,1 Hadi.., Tn-\,; 274 
%-inch-spnced (,allana plu;;s 0\· hindinJ.: p()~"; . 

Type 874 -07 Adaptor to Type 774 
Tlu· T\'r~; 87.1-(·F :'d~lpto!' plug., into an.\" (,('ncral 

Hadio TYI-~; 77·1 tonllcdor, to permit (·ollllcctioll to 
'1" ·1'1·; 874 Coa.~ ial element.s. 

Cod,. Word Pricc 

874-02 
874_0 7 

Adopto, to Ge ne,ol Radio Type 274 ....... , • . .. 1 
Adaptor to Gene ,al Radio Type 774 .••.• ,.," . , 

W.,xTIJ'n:n 
oo,,-X,·.\:\ISI:I\ 

$3 . .50 
3 .75 

Type 874-0U3 Adaptor 

to U-H-F 3V8 # Rigid Line 

Type 874-0V2A Adaptor 

to V-H-F 1 Sja N Rigid Line 

T hel'(' .'Idaplor~ al"C u.'cd 10 connect. thc rij!:id Jinc~ 
in TV Irall~l1liHill!l; ;.l11enn.'l ~.\·~lem8 to mca;;uring 
C<juipt!lclll U~illg Tyl'~; 871 Co:\xi:ll ('OI!lH.!I'\OI"~ , n~. 
for in~l:tnr:c. 111(' TYI-~: 1002-B L·- II -F A<lmil1all("C 
MeIer :,nd tilc Tnt: S7·I-Lil f'loltcd Line. 

The THE 874-Qt..:3 Ad:lptol" (at Icft in photograph) 
i~ de~igncd for ll~C hCI "·ccn General Hndio 'I\·pt: 874 
COllllC(;tors (,')0 ohm) :l!l'] Hanrll\!'d Hauge fluing;;; on 
3X· C-H- I' 50.0-011111 ril!i(i line. '1'h(' I'ur\"c !\l right 
show~ VSWn. \'Cl'su.' frequency for the '1' \"J'~; 87.\-QC3 
Adaptor. 

Thc TYI-~: 871-Q\"2A M1nplor (at right in photo-
1!:1"!\ph) is de~ig]lcd for u~(' hetll"('C!1 (:(:1\("1":11 H:ldi() 
TYI'E 874 COntH,R·t()I·~ (50 ohm ) and ~ t:ul(bl"d Ibngc 
li t l inA'S on I %~ \"·1 [-F 51.5-ohlll I·i~id lille. The t~lpcrcd 
section hns a cham("H'ri~ti(' impcdanec of 51.5 ohl1l~ . 
COITe"lion t:tn bc madc rOI" the po,~ihlc crl"f>r of :V ( 
in the tlI(::I~lIrcd \·S\\'H of fuid.,· fbt lines produccd 
b\· the dilTel'CIl{·e in line il\\pcd:Il\{·c~. \\"hen the T YPE 
1602- B Admitlall{"C ).!eter is used to mca.;<ul"c \";;\\Tt 
or impccbncc. till' cITc,·' (Ii the lliITel"ClICe in line 
impedalll'c8 C:11I be mud(' l1('gligih1c without correclions 
ovcr the YlI F-T\' halld. The \·:-;\rn pmdu('cd by 
di*;ontinuity in the adaptor other th:ll\ thaI pro-

dll'·cd hy 11,t' dilTcl"ctwC in \inc impeda!we~ is ko;;s th:lll 
1.02 OVCl" the \-1 I F-T\' ham!. 

Net Wei ght: TYPt: S,.t·Ql-3, Jl { pounds, 
'\"YI' .: lS'·I-Q\·2:\, I }:, pounds, 

' ·S"·u. vcrsU$ fr~lucncy for :I pair of Tn-.: S74-QJ;~ 
Adnl)wrs, 

Cod,. Word Pricr 

874-QU3 
874_0V2A 

Adaplor 10 U_H_F 3!1. · .50.0 ohm Rigid Li ne 
Adaptor 10 V _H _F I V. ' S 1.5 ohm Rigid lin" ·····~I .... . 

C\).\ " )"\,.· 1.,-1\ .' 

CO.\")"\".:I<I<' 

$87.00 
46.00 
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COA XI AL ELEMENTS 

ADAPTORS TO TYPES N , BNC , C , UHF AND HN 

COAXIAL SYSTEMS 

TYr~;s S'·I-QN J ,,,,d ~H-(l:-; I' .\.t"l )IOr~ Tn'E!i S7·I-QCJ ""d SH-QCP Ad"ptors 

l 
Tn'~:ij ~74-QBJ and 8H-QBI' . \d~ptors Typ>:" 8H-QlJJ :1Il<187-1-Qlj[, Adal>tor~ 

T he fi\·c types of :tdllplon; :I\':libhl" penllit 
OOllncction of ctluiplllCllt IIsiltg (;"ncml Hudio T\"I'~; 
874 Coa~ial Connectors to units C<.llIil}]Jed will, the 
common A:\ type:> - type X, 1)"/)(: !:,\C, type C, 
type 1,"IlF, and type IIX. :-;im'c :\1 of tlle~c :vlaptonl 
h:wc :t Tyl'~; 874 COlirlcrtor Oil OtiC end , II,e), form :1 
VCf\' NlIlvcnicllt. ~\""tcm of inl cn'Olll1()('lioll betwC(!n 
the' \'nrious AX IYlJc con ncrtor~ , n::l(jlliring a m inimum 
IIlImher of inlcrcQJlllc(·ting ullit~. 

('un'eli of YS\'" H VC1'.'j\ I ~ frcqllC1Wy :II"'! shown at t.he 
right ((I!' the :\ , U:\C lInd C :ubptor". Xv \' urWl i~ 
sho ll"l\ for tile l,;IIF-lypc ronll(W\O I"S hcnluse Ihe,\' do 
rlOI h:\\'c a ron~t:LIlt impccl:HlI"C ,tIld iUlrodu("(: :q,.. 
J)r~'i,lble rcfk'(;t ion in tiUJ line :11 higher fn.:(IUelLcic~. 
rhe~e {'urve~, :I~ indknled ill II,c ill ~et \Iiagram, arc 
of rSWB fur lWO TrI'~~ $ 71 terminatillg ('ol1neNor~ 
cllgaj!:C{1 with two T YI'~: ~7·1 -((1-.\:\ :I\lapt(lr~. 

TYIIll No_. _ f:I""'''''I~ C$",j ill .1,1,,1'/'" 

T Ty pe 874 Con neclor Cln d TYPI N Plug Con neclor • 
TypI 874 Connlclor ond Type N Jock Conn eelor • 
Type 874 CO n nl clo r Clnd Typl BNC Plug Connlclor 
Typ l 874 Conneclo. ond Type BNC Jock CO n nlelo. 
Type 874 Conne dor ond Type C Plug Connedor • 
Type 874 Conneclor ond Type C Jock Con neelor . 
Type 874 Connlelor ond Type UHF P lug Connedor 
Type 874 Con neclO. ond Type UHF JO(~ Conn e clor 
Type 874 Conne elor ond Ty pe HN Plug Conne ctor. 
Type 874 Conne cto r ond Ty pe HN Jock Conn , dor. 

874-0NP 
874.QNJ 
874.0 8 P 
874.0BJ 
874-0CP 
874_Q CJ 
874 .0UP 
874-0 UJ 
8 74_QHP 
874.0HJ 

Ctwlf Word 

CO"XXV.",; " 
CO" ,.I< .,o;tJ . :1< 

\;().\,. " tJ I< :<.; 1( 

CO"""()<;l'.'U 

(..'O.\" C";'-I'>:II 

CO"'~ C(jtJ\;UI 

oo" ,.n·!'!'.;u 
C'}.\."n; :<U.; 1\ 
\·(.I-\,.II,,:<tJI:1\ 
(."0.,,.,,,,\\",; ,;1\ 

TYPE 874-A2 POLYETHYLENE CABLE 

I'rict 

$4 . .50 
3 .75 
4.75 
4.75 
6.25 
4.7 .5 
4.2.5 
'.00 
6 .50 
6 .50 

Bulk cahle for W'rmancnt 01" scmj'pcfllIanent 
in;;l:l llation~ and for m:.kinll: long p"i ch cord~ . 
Clo:ll";wteri,;l ic impedance is flO ohlll$ ±5% . Cablc 
is dOllhlc·sl'icldcd and has good mechani"'11 fl c'\:ibi1il .\". 
l"omin:l1 cap,leil,l!\cc iii 32 ",,,,f vcr ioot. AUcnU;o,iOIl 

at 100 :\ 1 c i~ :. l)out 2.6 db pcr 100 fCCI, :lud :It 1000 .\1 c 
'lhoui 10.5 db per 100 feet. C"n~ i ~ts of a :\" 0. l-l
~tt":lllded iuncr C<)l UlU(' lor, ~"par:llcd frolll the two, 
braided. tillucd' ('oppcr ~hi~·ld" h." 0.2-1-" OJ) " olypt hy. 
lellc insuhliOll, and an ou lm' I'I,u.lcX jackct O.365~ UD. 

T!I1""-

874 _A2 1 Polye lhyle ne Coble •.•.•.•.•...........••••. ··1 
' In Itngtt .. v I 2;' I"", or o ,·e •. 

Ct>d~ Wo,,""I _ _ -;-_.--iI~"C;"~'C7 
S . .50 fool 
$ .27, 1001 ' 

CO.\XC";·. ·l"b ll 
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COAXIAL ELEMENTS 

CONNECTORS 
Al\ Tyl'.: 8701 Connl'tiors ;ITC ~ uJlJl1i cd Ulltl,''>'cmhh:d 

wilh {"umplctc :t<; .... cmbly inSll'lWliol1$. :":0 ~ped:lllools 
arc needed. 

Type 874-8 Basic Connecto r 

For U."C 011 r1l::id, :.Q-ohm, uir-diclcdric, co[l..~ia\ 
line,<;. Con~ i.~t~ of hIller and ouler C01llhH: lOl'S, in8ulal
jill-: bc!\d, eOllplintl: nUl, and rctaininJ,: ring. ('it~ lille ~ 
made from %' O.D., ~ 16' I.D. tuhing, find 0.244" 
D rod. Tile inner condu(·tor i ~ to be ~(Te\\'cd inlO al\ 
8-:32 t:l.PPC1\ 11010 in the end of lIn:: rOt1, and the 
rClainill1t rin): for tIle CQuplillg mit, is to he ~n:\PP(l.J illto 
a ~5I' (Icep, O.03;;"· \\"j{le groove cut ill the %' tuhing. 

Cable Connecto r 

Con~i~t~ of tl,t) ha~ic connect.or" part~ pIli:" inner 
and Oll IeI' trarL~ i liol\ pic{·c~. a ~uft cOPI'!'!" fCITU \C, amI a 
r ubl~r guard. The lr:\lL~111on pl<-"'c~ HI'C tapered SO:t1S 
to m:llntain tllC 5O-ohm charaf't<:ri~tic im1}cdallf'c of 
the COllncctor lind ('ahle throughouL the changc in 
di:UllCtCI"!'. T hc cahl!:' inner con(hl("tor i.~ to bc ;oolrlcred 
to the inner tran~llion piCf'<! , and tllC l':lulc braid i~ 
attw·hed to the oUler Ir:ln~ i lion \)lc('c by crimping Ihe 
ferrulc. T hc 1"11111)(-1' gU:lrd I)r<wi( L~ ~trai n relief :In(l a 
pr(JI<X:tivc handle. 

TYPE 874-C: 1'01' usc on Gencral Hud io T n'," 874-A2 
polyethylcnc cahlc. 
TYPE 874_C8: For u~c on Army-Xuvy ty pe I{G-8, U 
cablc. 
TYPE 874_CS8: For usc on Army-X :n'Y typeS" HG-2'J!U, 
HG-5.;)/ l:. HG-58 U and BG-58:\ l ' cnhlc~. 
TYPE 874-C62: Forlli'COI~ .\rm~·-X:\\'y t.rl~ HG-6Z U 
:\nd HG-S9/ t.; c:lhle~. (XO\c: HG-62/ V Ins n CllilnU;
Icri~l if' impedance or (IS ohms and HG-5!)/ U hM n. 
ehllnH"teri~li(' impc.:llHlte of 73 ohm .... li enee the 
50-ohm CU1InC' . ."tul' will introduce 1\ di:«'UlI1 ilmil.l' in the 
li~) . 

Panel Connec tor - Type P 
Is ,·imilar to 1I1e ('nllle ("(IlIlIctlor, C:l:('"('pl :\ panel 

l\(!aplOr and IIUI flr(' -"uppli<-.. I in plnc-e of rubber 
gUilttl. The l"lnd ad:I])IOr lits inlo a l ~lE" D hole in 
p:lnel~ from ~3' 10 ~ .. " thick and i~ d(·~ign<-.. I to cramp 
the connector in any dc~b'ed oricllIarion. 

TYPE 874-P : I':lnci 1ermination for Gcncral Hadio 
'j'n't: 874-;\2 po l.\\·t hyl!:,lW (':.hle. 
TYPE 874 _P8: P:l1Id terminlltioll for Army-.1\"avy type 
HC-S/ l: cablc. 
TYPE 874 -P51: J':uwl termination for I\rmy-Xavy 
ty/x.'S RG-29/ U, HG-j,i, L', HG-bS/ U lIud IW-;iSA / U 
{'a Ilcs. 
TYPE 874 .P62: ]>nncl termination for Army-Xlwy 
ty]>e~ HG-G2 U nnd HG-S!I l' {':\hlcl'. (Ree note 
concerning chllra(·tcri~lic impedall('cs under '1'1'1'); 
874-(;li2.) 

'1'\' 1": 87-1-6 Basic Conn~lor 

'1'1'1'1: 8io1 <.; ublc ConneClOr ---
( l .tll) T1'I't: t-o'4-1' Pllllci Connertor lind, (Uigll/) TYPE 

t-o' 4-1'6 1'"" ,,1 COll,,{'<'!or. 

Panel Connector - Type PB 
Fl:tlll;:<-"-mountcd pnnd ('Qnnc(·tor. Hequircs a 

1°16• D hole ill plme!. Fuur numher 2!J 1 1()lc~ (. 13(j ~ D ) 
drillcd ill fI:l1lge, IS,G" ('CIIICl'-to-('C11lel', to :It("Cpt 
mach inc sncI'~. Panel ~P:\('(J l'('(lull'cd i ~ 11,G" ~ 
IJ{6#. 
TYPE 874_P8: PUIlc1 termilllitioll (fI:l1lll:c-ruoulIling) 
for GtlIll'rai Badio Tno~; 87-t·A2 polycth.l"lcllc (·allle. 
TYPE 874_P88: I'nncl tcnnination (flallge mounting) 
for Army- X(l\'Y type HG-S . (·able. 
TYPE 874-P858: Panel lermin.'uio" (Oa",c mou ntin~) 
for Army- Xavy ty!)C!! BG-29t L:, IW-;':) U, HG-SS/ U 
lind HG-b8A/ U {'a ,Ie. 
TYPE 874.P862: l':!nel lennilllltiOIl Oblige monntinjl:) 
for .\nny- Xavy Iypes HG-G2/ U and H,G-5') llt·ahle!<. 
(Sec IInte conccrning chllractcristic 111lpcdfl.n(·(·~ ullder 
Tnt; gU-C62.) 

Code Word J>rkc TYTJe 

874-8 
874 -C 
874 _C8 
874_C58 
874-C62 
874 -P 
874-P8 
874_PS8 
874 _P62 
874 _P8 
874-P88 
874-P851 
874_P862 

Bet". Conn.clo •...... . ... .. ............... ... (;O lXII1II1><.:.: 

(;O AXCI III ... :11 

CO~ )("cono.:n 

co")("{,,,'.u:n 
(;OAX CA;\' UO" 

COA1< f't;OO.;I\ 

CO..l )("1'1;",.P.1\ 

(.'0,,1< ",,1<1< I:R 

CO.IXI'OI.I.I;" 

CO..lX"PI'I.EJl 
CO.\X U..ITlu:n 

CO.\ XAn .IT.: n 

CO"XI.IAIlKEIl 

$I.IS 
1.70 
1.70 
1.70 
1.70 
2.50 
2.S0 
2.S0 
2.S0 
2.S0 
2.50 
2.S0 
2.50 
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Cobt. Conn. do. for Type 874 -"'2 cobl •.. ..... .• 
Coble Conn, elo. for RG_8/ U (obt •... 
Coble Conn. do. for RG _58/ U, elc., ... btu. 
Coble Connedo. fo. RG-62/U, elc. , .obln . 
Ponel Connedo. fo. Type 874 -"'2 cobl •... 
Ponel Conn. dor for RG-8/ U cobl •............ . . 
Ponet Conn.dor for RG -S8/ U, etc ., .oblu .... . . _ 
Ponel Conneelo. for RG _62/ U, elc. , eoblas .... . .• 
Ponel Conn. clor for Type 874 _A2 cobl •........• 
Ponel Conn. ctor lor RG _8/ U cobl •.............. 
Ponel Conn.cto. 10. RG -S8/ U, elc., coblu ...... . 
PClnet Conn. do. for RG -62/ U, .Ie., cobtu ...... . 
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COAXIAL ELEMENTS 

TYPE 874-X INSERTION UNIT 

Thi." unit i." :l hollow cylinder fitted with TYi't~ 
874 ConnCtlors at. e:wh end. Its I.:()\'cr s leeve s1idc~ 
hnck to uno\\" a (TCSS to a I'oll:ion il\~idc of ahout 2 
inehcs in length :lnt! 'KG inch ill Jia11lclcr. In this 
"]Ja<'c hctwccn the Tyl'<: STI Connector", ahnotit :111)' 
:l rhilnll',V 1I!'l'allgcmcnt of 8111:\11 compOllcnt.~, such as 
rc~ i."lor;:., (':qJ:ltitors, or inductor;;:, can be mounted, 
The insertion uuit cnn he used :lS a tihicldcd hou~ing 
for impcd:llwC lH:uching nct\\"Ol'k~, fll(Cllll:l\.or p:\d~, 
VIIF transformer,:", f1lter.", find a varie ty of other 
networks. It oITcr~ good shiddin/.!:, minimum di~· 
~>Qnt inuit~· in the linc, :Hld COllvcniCIl\"C. 

Prico T yJH' 

874_X I lnse.lion Uni!. ... . . . ..... ... ..•.. .... .. ..... ,I $8.25 

TYPE 874-Z STAND 

Provides firm support for ~hc p:\rts of a wide 
I':\rict)' of (:o:l.xbl sy~tcms . Con~il<t~ of a IIc:H"y 
cast-iron b:l~e \\"itll rilhh{;r ft!ct, 22-inch find 8-ind\ 
st:linlel<s ~\(.,cl rods, and thn!e uni\"cn;al el:lmp.~. Thc 
verti(·:ll rod r:lll be lI~cd to hold long tllning stubs. 
The horiwntal rot! c:\n be moved longiwdin:\lIy or 
interchanJ.:ed with tl,e \·ertkal rod to provide -"upport 
where needed. T wo ba~es can he 1I ."cd with olle 22-inch 
rQ<1 he twcen thcm to SUPI}()rt :I long hOl"iwntal !"lm 

of coaxial part~. Clamps will fit a r:ltI).:c of di:lrncter~ 
alll! will hold I,et WCCII I wo rods of different diameters. 
AllY dc~ircd HITallI-!Cment. rail he sct UI) quirk l.\" . B:lsc 
call he screwed dowll to tablc top for permancnt 
SC IlII'~. 

Net Weight : 5M Ilolllld~. 

TinlC (.",/,. Ward /'rice 

874-Z I Stand . ... ......... (."().\ XII); I.I·);U $ 1 5.00 

PATCH 

A ~crics of I):lt(:h cords, fittcd with v:\riuu~ GH 
Tyl'); 874 :\Il( 274 Cunn{·f"lor.< :!1ld Ad:\p(or·~ arc 
li~Hld on page~ 23!) and 2·10 of lhi~ (·alatoJ.:. Flexible 
singl(l-~hicldcd 50-ohm fable b \lsed to m:lke up these 
units. They provide it \'er~atilc -"ystem of eOlllleclions 

TYPE 874-Y CLIP LOCK 

The T,{J'~: 87·I-Y Cliplock is a Ilegtllor spriuJ.: which 
call he cOlll'cniclltll" ."lipped over Tl'l'~; Si-I ,·()nnc("Wl"~ 
tlfu!!" they are cn~aJ;ed. It. pro\·ir1c.~ " ~eCllre ].wk. 
prevcnting accidelll:lllli~l·onne(·tioll or ~lipJl:lge. 

1"!lI1e Cod" \L'nrd I'rit:~ 

874_Y I Ctiplock ...... CU.'XI.UI: "~:l! 10 fo. $ 1.75 

COR 0 S 

for both hbol"aton· :lad IJrodllC"lion u>'o. 
'1'1'0 TYI·~: 87.i-H20 ,'lcxible Line li~ted on page 

131 i~ suggested for applicatiolls requiring addition:ll 
sllic1ding MId vory loll' VSWR 
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STANDARD·SIGNAL GENERATORS 
A stllnd:Ir(I.~iJ,!:Jlll.l gcnrrnWr is nil ollcilbtor cali

umHld in uoth frcclucllCY and output. voitngc, so that 
it furnishes an output sigllnl of known frequency nnc! 
knOwn amplitude. Such generators arc uscd for test
illl( mdio rccci\'crs, as st:Jnd:nds of comparison fo r 
rndio ficld.intensity measurements, nnd generally, in 
the laboratory for measuring gain, bandwidth, noise 
level, frcClucncy response, :Uld other properties of 
electronic circuits. 

The clements of a stnndard-signnl generator nrc 
shown in Figure 1. A huffer amplifier is somet imcs 
added to reduce incidcnta.1 freq uency modulation. 
T he tcCluircmcnts for the osciitatQr are that. it be 
stable, that. it have rCflsoll:llJly oom,t:mt ou t\lUt over 
any ol1e frequency mngc, t ha t. thl,l w(\vcform )C good, 
and tlmt hum :lIld noise modulatioTl be negligible. 

ADJUSTABLE 
FREQUENCY 

OSCILLATOR 

MODULATOR 

F H .. t>lIt: \. F.lell,ent~ of II. IIlIl.1ldll.rd-sit:llR! t:enerator. 

OUTPUT SYSTEMS 

The outpu t. system must he designed to produce a. 
known volt:lge at the 011\ put 'ermill:d~. J\ t fn.'qucnci(. .. ::; 
below 50 ).[c, n .. sist ive ;Ittell\mtors lIre commonly u!iCd. 
A voltmcter indiC:llcs the voit:lge a~ the aUeHuator 
input, which is held to a conSlallt "calibration" vahle 
by lIIanU:IIII.djustlllent of oscililitor-Qutput level. The 
output vuhllge is then indiC:lh.>d by the voltmeter 
indication lind the :lllcnU:I\Or selling. Accordin~ 10 
T hc\'cnin's I hoorem, the generator can he reprc;;cnted 
l\S II voll:'lJ.,'C wurec behind - i.e. , ill !!Cries with - an 
impedance. This C<luivlllent vuit:tg\l is the ul)Cn-circuit 
voiw)l:e of the signal generator, :lI1d the c<\uivalent 
impedal1ee is th:lt SI-'CII iookill~ into Ihe system with 
lhe lenn illals at which the voila!!:e is measured shOl·t 
circuited. For low-freq uency generators, the equi
vulenL sou rce im!)Cdall(;e is IIsmllly llIilde as lOll" as 
pos..~ ihlc, 10 ohms or 11'8.'>. 

A 1. low and llIediulll frequencies, with a JO-ohm out
put illl]Jl.:d:l1lce, it is frc(llII!n tly possible to neglect the 
clTect of the load on the OUI PILI. volt a~ :'lnd to as.,>umc 
that the tcrminal vollaJ!c is the 0l,cn-circuit \"ollaf!C. 
In nlly C:ISC, the corn:ctioll for tie Io."ld can be de
terminC(1 by cnlculatioll ns indicated in Figure 2. 

The elTcet llpon the output voltnge nnd oull)ut 
impedance of the cabIn uscd to conncct lhe generalor 
to t he load depends upon the frequency and upon lhe 
relativo illll)Cdanccs of gcnerator, cnble, nnd load. 

F[(Iun .~ 2. I.o"d \"olwllc /':/. j~ c,, ~il.\· dClcrmi"cd for a 
101,,1 %/, "ith " ~Cn(!rlllOr of i"lcr"111 voltallc E. lind 

iU\cnml ilnl,cda",.:c Z,. 

F<!U r typic:,l CllSCS are shown in fiJ!ure 3, and t heir 
cluU"1Lctcristic~ ;II"C tabilialct! in Figllf\' 4. 

Cnsc r corrcsponds to tI,e TYPE 805-C Slnndnrd· 
Signnl G(·nerntor whcn Ihe tenn infl.1ion unit is \I SO!!. 
:\Ild 10 the Tnt; 1001-:\ .'ltandal"d-~igl\lll GCllerntor 
when Ihc 'h'p ~: 101X)...l'l TCl"nLirlalion Ullit :lnd the 
TYPE 1000-1"'2 40-0hm Serics Unit arc used. 

Cnse II corresponds to the TYI't: 80S-V without the 
tcrminntion uni t :md to the Tn'!:: l(X) I-A with the 
!!CriL'S tlllit but without the tcrlll intltion ullit. 

Ctlse I II iliustr.l.tCS the "1''11'.: l(X)l·A wilh lermill:l
t ion unit, but without serics IInit, while Case TV is 
the Tnt; l001-A without either unit. 

\\" h<:11 :In e:.\ern:liln11<1 is co\lIIt'Clt'd , the lond \'011, 

Hge lI"ill difft'r from the opell-<:ircuit voitnl;e :It the 
r nd of the cable by nn amount del'(:lldillg upon lh~ 
magnilude and phase of t he IO:ld imp<'d:'lllcc. 

,\1. hi!-(II fl"t'{luelleic~ the l"e~idua l reactance in :t rc
~i~tiv(: flll<:1ItwlOr bt'e(JlllCS greflt eno\l gll to imp:lir 
itlS aeeurscy and the nmlual-induClsllCC (wfll'eguidt~ 
bclow-cutolf) type is more 8:.llisfaclOry. The syswrn 
uSC(1 ill lll(: 'I'n'~: 1021-,\ SIHnd:Lrd-~i~n:ll G<:ller:ltor, 
:Iud which is illustrated in Figure 5, h: ls the voltmeter 
conn<'Cled ucruss the output of the nttcnuutor rUlher 
thun :ICross Lite illlmt. This system has the UdV:llllage 
that the :1(:Cur:LCY of the outJlut \'oh:I~'C at the refer· 
CIlCC point is t1etcrminc\1 by Ihe \""lllllcicr :Iionc-, Hnd 
il; ulI;offcclc(\ lIy the lenglh of the eflble from Ihe :It
lenunlor pick-up loop to· the point fit which the vult
:lll:e is llle:ISUrt-d, or by the pcrfect iUIl of I he termiM
lion ;It tllis point. 'rIm Ilcell]":LC\" of t he effective output 
illl)JI. .... h,ncc IS deter mined by tile re8islOI' RI ;llolle be
cfluse il. is iml\lediately !H'eceded by tho voltt\lcter, 
which call be considered a r.Cro-illl]>KlanCC source 
This 1I111kes the outpuL .,;yst\.:111 equinLlellt to thai 
shown in ('1Ii<C TI , Fig-ure 3. Hesislor Nt at the at· 
tClluator pick-up loop is a matching rc8i~1 :U\e(' to pre
vent hij.th-amplitude standing W:I.\·C<l ill the cahle when 
the 10;11.1 is removed. 

V()lia)..'t'S lx:twt-cn 0.5 \·olt :lI1d 2 volts arc indicated 
directly by the output meter. For \,olt:II;08 below 0.5 
\·011, the output is first set to 0.5 vOIL ns indiC:I\t'd h~· 
tho meter; nnd the altClluntor index, which is :H!-

FIL.lan: :1 .. 'khematie JiagrllrllS of fO\lr t~ JI('~ of ~ell c rator 
outP1lt ~"Sl .... m. 
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SIGNAL GENERATORS 
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FnHJlU; .t. ~U1nmary of iml>e<'lllllCC and voltage chnract(.'risl.ics of the four tYl)(!S of terminations shown in Figure 3. 
The rCbl;n) "IHI.,e rclatiollshillS of the volta.:cs nre not incluuoo. !lnd it is n:;.;;urncd that Zc; i~ a pure rc~i~t;mce. 

ju~l:\blc , is set at the O .. 'j-vol~ point on the attenuator 
dial. Lowel' vu1tagCl> :11'0 Hu.!J\ indicated directly Oil 
lile attenuatar dial, so long us the 10:1(1 is not ctmngcu. 
Whell the lo:\d is chanl!:cd, the aLtcnU>ltor mu~t. be 
5tand:lrCli1.cd :lg:lin at. 0.5 volt for the new Io:ld. 

For ultr:!-high frcqucllcics, this SVSlelll gives more 
accurate output iJldiclttion~ than tIu.! more common 
tIl'J'allgcment with the' voltmeter at. l,he attenualOr 
input, 

MODULATION 
Intel"tml amplitude modulation at. one or more 

!he(1 frequencies is provided 011 all General Hadio 
Signal Generators. Pro\'i~ion is abo made for modu
lation OVCl' the entire audio mnge by :tn eXlel'lla! 
source, 

The TYI'!:; lool-A Standard Signul Generator is 
capable of bein!!: mod ubted up to 80 %, tIle Tyl'!> 
805-C up to 100%, nnd the Tnt: 10ZI-A up to 50% . 
~ome frequency modulation is jll'esellt in nil thC>!e 
~ igllal genernlors, It is lIl()!;t noticeable in the 1021-A, 
Irhere the modulation \'oltage i~ super-impo~ed on the 
plate volt:lge of the o~('jlhtor wbe, The two IOll'er
fl'equenc,\' ~i)l:llftl generalor~ lise amplifiers betw(''Cn 
the os<,illat,or :\lld the outpllt cireuit. T he.I' are 
modulated ill the fllllpliticr stage, flnd their inddental 
frequency lIIo<lulatioll is low enough to be of no 
eonsequelwe in most. mea~urclllellts, 

For measurements where incidental frequency 
I\\oduhtioll tII\l~t be eliminated elltirc1,I", Il.nd alsu 
where amplit.ude modubtion at video frequency i~ 
desired, the unlllodu\a !.ed :11111 :Iltenuated output of 
the ~is:n:l' gencrator can be modulated by ti le external 
Tn!> 1000-1'6 en-stal Diode :'Itodulntor. T his 
moduhtor is a smail, ine:o.:pcnsive unit, described in 
detail on page 14U, It cOllsi~ts of a cry~tlll diode 
betwccn input and output lermin:t1s :Itld provides 
mcans for ap\)!ying bia.:; :Hld modulating voltflgcs to 
the crystal. t ean be used at cllrricr frequencies 

between 2Q and 1000 megacycles und can produce up 
to 30 % amplitude modulation from 0 to f) Illegacycles, 
The output of the T rl'l'; 1000-1'6 Crptal Diode 
:\Iodubtol' is limited to flppro:o.:im:ltely 10 milli\'olts, 

The TYI'E 1000-1'7 Ihlanced :\lo(luhtor, de~t'rihed 
in dctail UII I'a~e 150, is another e_~u:rllall1lodlilatillg 
uni t for u~e wit.h signal gencr:lIors and oscillators. H 
cOIl~ist" of two cr,\'''I:ll di()de~, a tunable ~ection 
of cO:lxbl line I>et wf'en input :Ind output terminal~, 
and some a~~o('i:llcd ein:ui ts for applying llias and 
modulating l'olt:l)4es, It is dc~i(::ned for u,<c at carrier 
freq\lendc~ from GO to 2800 llIega("y(·I('.< :Ind can 
prociUf'e up to 100% amplitude modulation from 
either ~il\e w:n-e or pulse sources. 

FrCU1U; 5, Functional dinJt:ram of the TYPI: 1021_,\ out.
put SY~I.;:m. 
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SIGNAL GENERATORS 

TYPE lOOl-A STANDARD-SIGNAL GENERATOR 

USES: The TYI'~; 1001-.\ Standanl-Sigl11l1 
Generator is a laboratory instrument for use 
in determining the pcrfOl'tn!lllCC of rccci\'cl's 
and other equipment at radio and sLlpcr,,;on ic 
frm[1lCll('i cs. i t:; sturdy const ruction and sim
plicity of operation mak e it. su itable for pl'O
dLiclion testing. Bcc;U\,;c of i ti; smnll size. low 
weigh!., and low power consumption, it can 
be adapted for lISC in field strength meu,';urc
ments. 

With the THE 1000-PO Crysllll Diode 
;\ I ociuial 01', the generator output can be 
modulated at video frequencies for tCi:iti ng 
tC\ovi l; ion i-f circuits. 

DESCRIPTION: The welded aluminum cabinet 
of the TYPE lOO I-A Slandard-Signal Genera
tor houses three separate groups of circuits. 
The power supply is aL the top, the completel .... 
shielded radio-frequency portion in the middle, 
and the modulation and control circui ts uL 
the bottom. 

The Hartley-type currier-frequency oscilla-

LOr COVCl'S in cight !':luges the frequclley 
..;pt'cll'llm from ,J kc \0 .')0 .\ Ic. The plates of 
the main t.uning capacitor :\re :-;haped to give 
a loga rithmic variation of freqll(' llc .... with 
lI ugulnr rolation. The precision of frcq\lenc~· 
setting, therefore. is con1;tllllt, :lnd the \'crnicr 
diu l i,; calibrated dire('tly in perccntagf' fre
quency increments. 

.\ bufTel" amplifier is u:;c(i hctwecn the 
u,;cillator and the low-impedance out put Cir

cuit..;. The amplifier i . ..;; grid mod ulated to 
prodde 11mplilUde modulaliou from 0 to 80 
pertenL. Loose coupling bet\\'een the o.';cillator 
and t.he amplifier minimir,e,; in cidental fre
quency modulation. The attenuator sy.stem 
und t ile output meter are cou pled 10 the ampli
fie r through II high-pass filter, whieh reduces 
voltages of the modulation frequenc .... in the 
output.. 

The output vol tage is determined by estab
lishi ng It fixed carrier !c\'cI at the attenuator 
input-lind by seLLing 1..\\'0 nttenuat.or controls. 
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The ca rrier level is set by adjust ing the ph~tc 
supply yoltage of the oscillator and is incli· 
cated by a \·acumn·tube \·oitmeter at the 
attelluator inpu t. The attenuator sYlitem 
consiSI ~ of a conl illuou~ ly IId j ll~table L.network 
controlled by t he Olltput dial and a decade 
laddcr· network aLtenuaIOl". 

The mod ula t ion circui ts incl ude a -lOO·cyclc 
R-C oscillator for im ernnl modu lation and a 
gcrJ)l:UlHun crystal rect ifier to determi ne 
lllod illation percent.age. l'en:cntllge modllb 
l ion iii rend on the same pa llel meter that 
illd icl.1l.es the CI.II· r ie l" outpuL le\·cl. 

SIGNAL GENERATORS 

FEATURES: +- Out pu t ca blc termination clIn 
be removed for match ing into :~ 50-oh m 
system. 
+- Very low rersid ual output and stm y field . 
+- Aperiodi c OIl LJlIl \.. am pli fie r a voidrs sideband 
cllt.t ing and min imi zes reaction of attenu:Hor 
setting or load on canier freq uency. 
+- High .!itl.lbil ity and low d rift. nrc t\ssured by 
h iglHllW.lity com ponents, low power con
sumption , and stahili zed power su pply . 
+- Simplici ty of design li nd COIHltrll cLion has 
resu lt.ed in a n llll tisually sLUrdy instrument of 
small s ize, low weight., and long li fe. 

SPECIFICATIONS 

Carri er-Frequency Range: 5 kiloe.l'cles to 50 lllO:g"
C)'c1e~ oo"eroo in eight direct-reading ranges as follows: 
oS to 15 ke. l5 to ,;0 kc. 50 to 150 ke. 150 to 500 ke. 0.5 to 
1.5 :\10.. 1.5 to 5 :\10.. 5 to 15 :\Ie. alld 15 to 50 :\Ic. 
Frequency Calibration: Logllrithmic U) to 15 :"I l c. 
dCp:l.rting sliKhtly from the 101.:1. rilhlllie scale at higher 
fre<tllencics. A~"()urncy, ± 10/0. 
Incrementa l-Frequency Dial: FrCqucncy incrcmcnt 
i~ 0.1('(, I~r dial divi~i on, lit frequen cic$ UI) to 15 Me. 
Frequency Stab ility: Warm-up drift is o f the order of 
0.25'1;. l l"lf the IIlAximum drift ie resched in 1 y:! hour". 
Output Voltage Range : Ol~n-drcuit output "oItllge 
Sl thc IIUelluAtor jllck is cominIlOIl"]Y :Idjusta.ble from 
0.1 IIlioro,'olt to 200 rniUi,·oIB. With output cable termi_ 
lUI ted lit I>oth end~ , output voltage i$ continuously "dj u6t
"ble from 0.G.'i ",krO"olt to 100 millil"olt.; . Open-eircuit 
ollqltlt 1"0ltlll.:C Ilt the 2 VOLTS )mllel j,l(:k ie measured 
directly by the oUl)ut meter And ill 2 ,·olts if the meter 
UllIC t to the refcrence mark. Thi" ,·oItage is al"ailable up 
to at least 15 :\Ic . 
Output Impedance : Output impedance a t the :Htenll
ntor jllrk is 10 oh",,, (50 ohms whcll thc ..cries unit i~ \uK.oJ) 
except for thc highes~ outPllt position of ~he attcn \l :ttor. 
II"I.ere i~ is 50 ohll1$. 

OUIl'u~ impoclanee lit the end of the terminated csblc 
is 25 ohms. Outl)ut impedall(:C Ilt the 2 VOLTS pallel 
juck i .~ aoout 300 ohms. 

An output irn»(.'(llInce of onc ohm (lI"ith output "oltage 
re<I,lt-cd 100: 1) call be obtained with the T n' ,: 1000_ 1':1 
Volt"I,I<l D ivider. il ~t""dard ( 1Itl';) te~t il"pcd "ncc with 
the "1" \"1": lOOO-P.J DUII""), Antenna. lind a knOll"n induc
tion field for tcstill" loop receivcrs with the 1'\"I'},; 1(l()O...I'tO 
T e._t Loop. 
Accuracy of Output Voltages : At frequencies below 
10 :"l Ie. when the Oll\l)ut dial is l!Cl ntllhout fllll ilCnle or 
(It IIhout ono-tenth fuH >!Clllc, the out put "ollage ill cor
rec tly indicate<1 to ±(G% + 0. 1 1'\" ) . With the output 
dilll >let in the mid -IICllle region. tho error iIl"Y be grellter 
by 4% .. \t frll<:\lIcndcs ahovc 10 :\Ie. when the oUlllllt 
dial i ~ !lOt at about fuH scale, the Olltput "OhllgC i~ 
correctly indicat.ed to a" aCCllracy of ±( IO% + 0.3 p.v) 
IIml the error nlllY bo liS m"ch a5 100/0 lllrg('r or SIllllHer 
Ilt othl!r out put dilll 8CUing~. 

T he "ccurac.,· of thc opcn-ei rcllit out pu t \'ol1.,<go li t tho 
2 VO I.TS Vallel jack ia ±3% liP to 15 megacycles. 
Amplitude Modu la tion: Adi,,~t llble from zero to 80%. 
Modll1:\liol1 percelll"gc is indicated on the panel meter 
Ilnd i ... ae<:uratc within ± lcF'o of the indiCAte<1 value. 
Wilh" ,~ibleadditional error of 2'% in modulAtion lel"cl. 

The internal modnbtion frequency is 400 cydc~ ±5%. 
The ex te rna l Illudul\l\ion charaeteristlc i~ fillt within 

l001-A I Standard.Signal Gene rator . 
PATENT NOTICE. See NoleOl 2, 3, 4, and 9. page vi. 

±I derihel fro m 20 eycle~ to 15 k i loe.\"C l e~. T o provide 
80% luodulMion, t he eXl.crnal audio o"CiU"tor IIlIl~t 
supply 12 volt>l into fI 4(J00-ohll l load (:lG milliwatt.s). 
Incid ental Frequency Modulation : At 80% ,,"'pli
tude modulation. thc i"ddentlll fre<\ue"e~' IIlodulfl.lion 
\'lIr ie~ from about 30 to 300 p"rt>! ,~r mimon over each 
ellrrier-frC(tlLency range e)(ccll t for the highe~t frequcncy 
mnge (1 5 t o 50 /I·le) whcre it Ill".\' be tlorl'\) ti",c~ ll~ great. 
At lower modul:nlon ]~r cenlii/(,S, frL'<.IIH,IlC.I' ""Jd"huiUIl 
is approximately ]lroportiOlllll to 1Il0dllh.tioil pert"Cllt{l.J,:e. 

For a PI)l i cat ion~ ubol"e 20 :"I lc. where incidentnl 
frequency modulntion n)u~1 be ,·ery low. the II!\(! of the 
1'\"1'1' I(l()O...P(i Cry~tll.l Diode ~ l odu1:ltor (,lage 148) i~ 
recommended. 
Carri e r Distortion: Of the order of 7% on " U except 
the lowest rangc. where it lila)" incrcallC to 15%. 
En ve lo pe Distortion : ,\bout 6% :ot 80"0 alliplitud0 
modulation. 
Noise Level : Carrier noillC le"el oorre>!p.;mds to about 
O. 1 % modulntion. 
Leakage : Stray field s Ilt I :"l Ie lire ~ub>jt!lnlinUy less limn 
o"e microvolt per meter two f(mt from the /(ellcrator. 
T erminals: T n·t, ~H Coaxil.1 T el"llli",,18 lire pro"ided 
for the Rttenuator output and for the I,onsta nt 2-volt out.
,Jut. 
Power Supply: IG.'i to 125 (or 210 to 2;m) 1"01,"". ,10 to 
GO c~·cI(l.i. Power input is ",.proxill illtely (is watt.;! at 115 
volts. 
Tu bes : SUII1)liL'<i with the il\~trul1lcllt. 

1- GC4 1- 5 Y:l-G T 
I-GLG 2-()(':{ \ ' IIJ0.5 
1 - GAL5 \- ti.S~7-GT 

Accessories Supplied : T YI'E Si4-Jt21 3-foo~ Coo,,;,.1 
Cable. TVI'I: 1000·1'1 ~h", Tcn"i" ... tioll Unit, T n''': 
1000-1'2 40-0hll1 Scrie" Unit. '1'1"1": S74-Q2 AdaplOr. 
Tn.: '1'0 -44 Adju:stlnen~ Tool (ston..:! in c"hiIlClt), ']'VI'Y. 

274 -:"1 1 H Plul.:. spllre fu>IC~. ,,,,d a power cord. 
Other Accessories Available: Not -"lll\Jli ... '(1 but ,wlliI_ 
"hie on order are tile "1" n 'l: !()(J()..P·J Volta/;e Divider, tile 
T vl": lOOO-P4 Sl"n<l"r.1 J)UIIHIIY .\lItCllllfi. the T n',: 
I(l()O...PIO Test Lool). find the Trl": HIOO ... I>(; Crystal Diode 
" Iodulator. Sec "III.:C~ 1 4~ and 149. 
Mou n ti n g : T he i "~t r lllnent i~ 1I"-",'lIl lhk'd on an nlUll1 il1llln 
pauel fi nished in black Ilr:lckle lacq llcr "nd 1Il00 Il1 t~..:! ill 
an I\IUllli llU I1l cahinet with" bhck wrinkle fini~h. T he 
cahinet is provided with ,·"rryi ng l);lIldlcd. A receMe<1 
COllllIRrtrnen t is built ;lItO the to» of the cabinet for SlOr
ill/; arCCSilOriCl!.. 
Dimens ions: (Height) 14~ .'C (width) 20M J: (depth) 
10'" 6 inehc~. m·er-"ll. 
Net W eig ht : 54 poulld~. 

Code Tl'ord Price 

. . . . . . . I An GUS $695.00 
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SIGNAL GENERATORS 

TY P E 8 0 5 - CST AND A R 0 - S I G N A L G·E N ERA TOR 
USES: Thl' TYI' E SO;)-C ;;taud:m)-Sign:ll Gen
cr:uor is dc:<igllCt I pri mMil.\' as a precision 
bbol':\I01'Y ]1\:< \ rumCII! fOl' mpid and aCC1 1J":1 1C 
lC:<ling of radio rCt'ci"cr::;:. Beca use of its 
:\('CUI':lCY. wide frequcILe)' ]';Inge. and high 
voltal!:c oUlptH. it i...; a \':tluahlc instnuncnl for 
lahMalOries c ngagC'd in ]"(''':('arch ;Lnd dc,.:ign 
Oil radio r('('('i\"('l's and :l11il'd apparatu:.;, while 
it ... .')pc('d and li impii cilY of operation make it 
well adapted to production Icstill).\". 

I t ('an \)(' ad:lplC'd for \""Iing 1('lc\']:,;ion i-£ 
cin::uit s h,\' !lu' 11:<<'> of a TYPE JOOO-Pli Crystal 
Diodc .\Iodlllawl'. 

DESCRIPTION: Funcliollally this im;lnnncn\' 
consist:; of ( 1) a c:lITicr-fr;quc lw.\, os('i llator, 
(2) a tUlwd radio-frequ ency arnpiifi('t', (3) ::t 

\,c:;i,.;li\·o OlllPllt a tt l' lIlta tor and a voltmNer 
to read thc OlilptlL le\·cI. (-1 ) a modulaling 
o.')cillator ( 100 cycle:; a nd 1000 cycle:;) wilh 
:\ \'oltmcter for \'('ading p('l"('elll:lge modula
tion, and (,j) :l well-regulaled powcr supply. 

Thc o:;("illalor find a mplifier a&;emblics a\'c 
v irtua lly ilicn t i('al in (;OI1:-;tI"llCI ion , find dlC 
co il switc hing :ls.~mb l ics, :t . .,; well :I"; the LUning 
capacitor:;, :Irc g;lI1gcd and d ri\'cn from com
mon p:lIlcl control,.; . ~e\'en coils cO\'cring t he 
rre~Wency mngc from W kc 1..0 50 .\Ic me 
clllTied on :t selector di ,.;c in each assembly .. \11 
eighth coi l po:;ition is :l l:;o pJ'()\·ided. >jQ t h:lt 
all eXIra set of coils may he installcd if de
sired. Thc diSCi! arc drivc"n from a pHnel klloiJ 
through a gear mcch:mi~m , which abo brings 
into p:mcl vicw a frequency range iden tifica
tion dial. As each coil is rotated illto posi
tiOIl , it is connected into cirClI it th rough si; \'cr-

overt:tid contact. hbdc ... , which firmly engage 
s ih-er alloy bruslws, Illoll lll ell on the tlillill1-( 
capacitor. The contacls arc m ou nted Oil 

polystyr('ne strip:;, insming Ix)th low capaci· 
tan ce :lnd \0\\' diclet .. tric lo:;scs. 

The main luning (,:lp:\(" il ors :11'(' ('xccplion
:lI ly rugg('d , IItilizing (he cnsi. frame t .... pc of 
constnlctioll , \\'ith b:l ll-bc:1ri ng SIIPI)orIS for 
t he rot or. The plate,; arc sh::q)('d 10 gi\'c :1 
logarithmic \"ariation of frcqucn t·y with angu
lar rOlation. ','Ill' 1\\'0 cilpacilol'S al'e dri\"CII 
through a ,,( '1 of gears, whi ch also dri\'c the 
direct-rcading freq uency dial. 

Thc output. syslem COll:;ists of a, \':H;lIl11n

tithe Hlltmeter, :t ]"(':o;islh'I' :lltCllu a tor nel · 
work, a 3-1"001 , iJ-ohrn OUlpU t. ('a hi e, and a 
terminating unit. Th is unit It'rminates the 
c;\blc in its chamcl eri:; ti c iml)('da ll(,c. It. Pl"O
"ides, ill :uldilioll to the normal ou tput al 
3i .J ohms, ou t pitt s redll('cd by factors of 10 
and 100, with ('OlTl':s ponding output im
pedances of i . 1 and O.i.-) ohmi<. .\ sta nd ard 
hrOfldc;u;l hand dumm .... :lIltCIlIH1 oul pm i.., 
abo provided. 

FEATURES: it- Out pu t. \'olt:lp;e continuou:;l .... 
variablc up to 2 \·olts. 

it- .Amplitude modulation up to 10070· 
it- D irect-rc:Hli ng illt'I'cmental-frequellcy dial 
with 0.01 % frequency changc per dh·ision. 

it- Simplified controls, wcll suitcd to produc
tion-line te~ting by reiatiYCly unskilled per· 
sonne!. 
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.. T uncd amplifier miniml7.(,s reaction of Ollt 
put drClIit Oil catTier frequ('lt(:y. 
.. T lIllcd CIrellii II; )u'l\yil.\· dam]lpd 10 prPH'ni 
sidp-band ("Iippin:,!. 

SIGNAL GENERATORS 

~ .\JinimUlll hn d da!'<h III g:('~I,r lra in .~. 

.. HeglllalC'd pow('r "upply ('Iillli n:lf('s t h(' 
('jfp<"If.; of linp- \·oll :l :.!f' fhtl"tll:lil( ltt .~. 

SPECIFIC A TION S 

Carrier Frequency Range: t f, ki]or.\"dc.< to 50 lIlegfl
e~·,·lc~. ,·o,·erC.,! ill ~e\"eu direrl-re"dilll: l'flIlI:CS. "" follow,<: 
Hi \0 50 h. :.n to 1(.0 kr. 100 to t'(K) kc. 0.5 to l.G :\I c. 
1.0 \0 5.0 :\] r. 5.0 10 IG ;\Ie. Jij 10 50 .\l e. A 8parc r:onl/:" 
!Iositiou i~ Ilro\"ided so th(l.t 1\ 81'eci:L1 ''''It of co;]" ~fln he 
illsl:.tI<,d if dc~ircd , 

Frequency Calibration: E"ch range i.~ dire<'t rC:Hli nl: 
\0 fin "CCU'·fI''.'" of ± I~ of the indicated frC<tuenc.,· . 
Frequ ency Dri ft: Xot j:refll<'r thfln ±O.I"' ~ on an." 
IrC<lu<'lle.,· range for a period 01 :; hO\lr~' eorHinUO II.< 
o!>('ratiOIL. 
Incremental Frequency Dial: ,\ s ]ow-Illotion vf.'ruier 
drive dial is llro l'idcd. h." lIle:",~ of which IrNI"en'·.,' 
i1lcrellle1lts .~" ~'nall fI' O,Olc~ 'nay 1)<) obt"infl(1. 
Output Voltage Range: Continuousl,\" "djlls\"hle f!"On, 
0.1 mi"rO"olt tv 2 volt ~. The O"ti)Ut ,·ol'!lj.(e (at the lermi
lIatiol) of the 7';-0\\1(( ouq)uteal)le) i.~ iudiclttoo hY:I panel 
",eler and >«:"(:II-I)oi]}t I1Iultiplier. 
Output System: T he output j"'PC<!:HICC at Ihe IHUIeI 
jack i~ 75 ohms. I'e~j ~ti ,·f' .. \ 75_ohrn onllm! ,":lble i~ pro
,·idc<l. 10J,(ether with" ter«,i"atiol\ u"it thflt hm,i~he~ 
,-oIlS\,,"t O\lIP"t i"'lwd""ces of :17.5. i.l. :lIld 0.i5 ohms. 
T he calihratioll of the pfln"l voll",elcr-Ul\Iltiplier 00111-

hinalion is in t"rlll~ of the :lel\llli "oitage :ltw",; the 
:17.5-0\u" outpUI. Whell the 7.1- find 0.75_ohm po..<;tions 
.~"f' "",,-'{I. Ihe i"di,·"tf'd output "olt""e m",t he divided 
by 10 :lnd 100. rC~I)<)eti,·el.,·. A ~ I,,,,d:,,~\ dUlIl,,,y-:lII\el",,, 
outPUt i8 "I~o availahle at the t('",nination uni t. 
Output Vo ltage Accuracy : For 'nulth)licr :;(!llin/l:.< 
below I volt the ma~i"'um error in output. \"oluKe is thc 
~,,' n of the altenuator ami ,·ohmet.:>r erl"or.~ Ii~te<.l helow. 
Ma xi mum Voltmeter Error: ±5("~ of illCliealed rMdi,,>: 
np 10 2;) Illl'I:,,('.,·rle< . . \I1;')\"e:!5 "'('I:,,('.vde~. an additional 
frC<llIe"c," error (x"clIr~. :1I",oul)lin.l: to " totflt of ±7("~ Ilt 
[,(1 lI1ell:ac.,·rte.~ ... h I '0 full.~rale "nd 50 .\ie, thcre i .~ lit .... 
" Irftn~j\·till1\) error of -5~·~ ill t he "o]t",elcr 1\11)('. 
Maximum Attenuator Error: 

B<'low :\ :'>I e. ±(:\("c + 0.1 'niero"olt) 
:\ to to :'>1 <;, ±(5("~ + 0.2 "'iaMolt) 

1010:1O :'>I c, +-( 10"';'+OA lI1i\"rO"o\ t) 
:\() w 50 :'>Ir. ±(1:' 'C +0.8 I,,;('rovolt ) 
Thf.'r(';~ no "u<'l1l1ator error for Ihe I-volt ,n"ltiptier 

""tr ing. 
Modulation: COlltillnv,,~ly ""rillble frOIll 0 10 lOOe",. 
Tlw !l<,r('l!lIt"~C of rnodu1:uion i$ indic!w~d hr i\ panel 
",cter 10 :111 M'""mcy of ± 10'0 of th~ ,,,cter readin).: up 
to SO"'; . for c'arrier frequen"';('H helow If; :'>Ic; ± 15r~ for 
h; ).:h,·,· ~"rrier fr{>qUC1I(·i{>~. 

80S-C I Standard-Signal Generator . 
l'ATt;NT KOTle l':. Se<! Not.,. 1. 2. 3, 4. and 9, pallC ,·i. 

IlItcTll:!1 rno(]"I;,(;Oll is :"'"il:lh!c aL "eM) c.,·des :lnd 1000 
~., · cle~. IIeeur,.tl') ill fr"que,,,:y within ±51?'o. 

T he I:Clwmtor ~,..n hi) modulated b.,' :'" eder",, ) <>scil-
1"(01'. :\PI)ro.~;l<lat el ,\· 10 \"O\H a"ro ... ~ :;00.000 ohms IIf<' 
rC<I,,;r~1 for ."0<'0 1\Iodul:.lio". The O""r-"II In,,, I,,hl;O" 
,·hll1'<\("t"ri.4i,· i.. a" fnll,,,,' '', 
("lfri,'( f'r"'III""C!I ..IlUlin /(UllfJ'J 

0.;)-.'iO .\ 11' 50e -]5.000c 
0.I-o.5.\l e .)Oc - IO.OOOc 
lr.-- lOO kc .;(J~ -I~ of Currier 

Frelluene.,· 

/,Nr/ 
± 1 dh 
±1.5 dh 
± I,'; db 

Frequency MOdulation: 011 the hi l:h"st Cllrrier fr{>. 
'Iuene,\" ra"J,(C the fr"q\len(~., · ",odul:\tio" b :lhout O.Of,CC 
for IOOCIo modulation. and O,02''C for :l{~ '<1o<;\ulatio". 
.\1 low('r carrif'!' frC<:luolI('i('< (he frC<llI(",c.,· m<)(\"lation i$ 
I., . ." Ilm1l the<e 1,"'r<"c"'''ll:e •. 

.\ ho\"l') 20 :'>1 (" for "pplic,t1iol1,~ where inddelltal fill 1Il1l$t 

II(! nl'.l:li~ih]e or for widl'l),,,,(] (virloo) modut:Hioll . t he 
'1'\"".: lOOO-I'G Cry"tal Diode ;\ Iooulator 8ho"IJ be u>\Cll. 
Distort ion and No ise Level: T he ellvclol)<) distortion ,. t 
" modulalion le\'<,1 of 8if'"c ;s le.<~ than ii'1>:lt I .\1 c (,lIrr ier 
fr"'~luenC!". Ca'Tie!" Iloise l{>"el ;~ at l(',,~t 40 Jh 1)<)low ~O"'h 
,uoduilltioll. 
Leakage : Tbe llIal,;"eLic induction ]e"k"gc i~ Ic.\Sl! than.5 
II ,icro"oll-;; per "'etc!" at:t di"t:mce of 2 foot froUl the /l:cn
,,1':1.101'. The :I-foot OUIput cahle r.ermi(.,j the rccci"cr 
under t..,.4 10 1)<) kcpt beyond th;~ I;mit. ){"diation fields 
:I re nel:lill:ihle. 
Power Su pply: The i'btrumel1t oper!(re~ frO"1 :til." 40 to 
/j(J cyclc. 115-volt (or 2:m-"0It) line. ,\11 eI .... (llronic voltage 
regulator eo'((pensatc~ for line 1'0lt"J:() Illlct\l:Hions frollL 
105 to 125 volt.. (or Irom :?l0 to 250 I'vlt.<). A maxim"", 
inrmL I.>OWllr of 1.')0 Wi. U.s i,i r .... quin"(\. 
Tubes : Suppli ... ..:! with in~tr "I1l~lIt. 

1 - r,CS-G I - OD:l 
:l - liI)l 1 - (;..\1.(; 
1- 5U"-G I - mIG 
2 - :1:\3 
1- 0::;1':. 

1 - .\"" .... ril ... :1-1 

Accessories Su pplied: I.ine CO''''i::(;tor cord. shieldcJ 
output eflhle find lenn;n"tion IUlit. and ~J}are fu~es. 
Mou nti n g : Th() Ilflnd i6 finished ill 1)1:u.:k crackle ""d the 
("ahinet is black wrillklc finish . 
Dimensions: ( lIeiJ:h t) 10 x (width) 33 x (delnh) 12 
i"chc~, ov"r_:1I1. 
Net Weight: I 17J..2 pounds. 

Code Word Pric~ 

I $ 1495.00 
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SIGNAL GENERATORS 

TYPE l021-AU STANDARD-SIGNAL GENERATOR 
( 250-920M c ) 

TYPE l021-AV STANDARD-SIGNAL G EN ERATOR 
( 50-250 Me l 

USES: T he THE 1021-A ~l:Uldal'd-Sign:ll 
CeIlCm l!)!')) me as reliable :l1lt1 as (;Oll\'cnicnt 
at. \'cry high ami ultra-high frequencies :I i; 

cOIH'cntional SiandHnI-~ignal CCllcm l Ol"S an' 
at milch lower fn'Ij\I('IH:ic.-;, Their mllin usc is 
the determination of mdio- rccci"l'l' and am
plifier dl:ll':lcLcl'j"Lu:s II I the cngi,u~crillg labor
atory and in pl'odudion. In addition, they 
arc cOI\\'cniCll l and well shielded "ourl'e,; of 
power for \'·h-f and u-h-f hridges, slaLled lincs, 
and othe r measuring dC\'iccs. 

The simplc' Tnt·; lOOO- Po Cr,\'stfll-D iodc 
:\ lodulalOl' alld a source of video :o;ign1l1s call 
he used to pl'odllc(~ tclcdsion pic! me modu
latioll of the signal-,I!;C'I1C'nltor output on all 
e iJann('l :-; betwC('n ;)() and 920 :\ 1 t'. 1\ con
venient .-;Ollrce of tclc\'i.~ion video .-; ignals i.~ 
a st:wdaru television r('cl'i\'cr tuned to a 
lQ("311c\('\'i;;ion >;talion. 

rn ('omhi nalion with tllC' T \"I'~~ 1000-1'7 
Balanc('d :\[odulnior, llP 10 100% amplilllt\1' 
modulation and pulsi ng wiih W'l"." low r('sidl1al 
len'l il', possihle. 

DESCRIPTION: Each TYPE 1021-.\ Si.andard
Signal Generator isa compact and light-\\'cight 
instrument of simple, .... et rugged and durahle 
dcsign. For flexibility nnd economy, e~l(:h 
s igmtl getlC'rlIlor is made up of 1.\\"0 unils. Th(' 
power supply, modulator, li nd metering sys
tem make up one unit , the TYl'~: l02l- r' 1 
P ower Supply, which occupics the left-h:l nd 

.')id(' of the welded aluminum c:lhinei. Tht 
right-hand side of t hI' (":lhinCl hOIL:-:(~s one 01 
L\\"O readil .... inlerchallgl'allk earriCI"-o:-:l·il lator 
units: The Tnl': 1021 -1'2 [ '-H-F l" nit for 2.m 
10820 :'I [t· 01" the T n E 1021- 1'3 \'- II -F t' nil 
for 50 to 2:)0 :\ [c. 

.\s noted in tilt' price t:lble. additionalll1n
ing unit:-; t:1n hI' flll"llishcd to I'om'crl ei thcr 
gl'ncrator illlo the othcr. 

I'hl' inle("IJ;tl modulation ft-eqLlcIH:y is 1000 
cre1es. l':xternnl modul:ltion is pos:-:ihlc O\'CI" 

the :tudio-frequcncy range. :\ fodulai ion is 
contin uollsl.\· ndjuslabk from 0 to 30%. A 
single ]>:\11('1 meIer is used 10 indicate either 
(;arrier output \'oltnge or modulation ]>Cl"(:ent
age. ' \ 'ith lhe T YI'I-: lOOO-PG CI'y;;; t:lI Diode 
:\ [oduiator. the gl'lH'l":ltor out. put cn n be 
modulated cxternally O\,I'I" a range of 0 to ;) 
megac .... cles. with negligible' incidental fre
qucncy mudu!:1tion. 

Wil h the THE 1000-»7 Balnnccd :'Ilodlllu
lor the gCIlt'l":ltor output can bl' modul:lted b.\· 
pulses wil h rist'-1 ime as I$horL as 20 millimicro
set"onds 01' hy sinusoidal signals up to 100<;i 
O\'CI" a mnge of 0 to 20 ,'Ie, 

The clIITicr oscillator units for the two 
in.')lrU Ill{' ll ts ditTer only in thc frequcncy mnge 
co\·ered. I':ach use.') :), bui iedl)' circui t as the 
tuning clement and (:O\'cr" its range in a single 
b3nd. A nwtual- indllctancC-lype attelluator is 
used, with 11 dial cl11ibmled from 0.5 p\' to 
0.5 \·oll. Voltages o,"cr 0.,1 ,"oil fire rClId 
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direelly on the panel meler. The meter is 
actuated by il. st;1ndard si licon crysta l eon
nect.cd across the output cable. The crystal 
is followed by a 50-ohm matching resistor and 
C:11\ be stand ard ized <lgainsi the regulated 
power supply . 

FEATURES: .. Generator is us easy to operate 
and as rclinblc 11$ low-frequency t.ypes. 
• Up to one volt out.put. 
• Both ou t put voltage and output impedance 
arc fleellnllely known. 
• No sliding cOIlt:wls arc used in lUlled ci r
cuit. Worm-d riven tuning clement. covers 
frequency mnge smooth ly in a single band. 
with 1100 d ial di\·isions. 

SIGNAL GENERATORS 

.. Good stabilit.y and low d rift arc insured by 
ruggedly bui lt butt.erfly oscillat.ors a nd regu
IfLted power supply. 

• Clear beat t.ones flre produced when out.pu t 
is het.erodyned. 

.. Hesidual output and 8t ray fields nrc below 
t.he scnsitivitN of most receivcrs. Oscillators 
al"e doubly sliielded lllld al l supply leads nrc 
well fl lt.cred. 

• Out.put terminals are TYp~; 8i4 Coaxial 
Conncctors, and it wide variety of nccessories 
is available (sce pages J22 to 139). 

... Unit design pl"o"ides flex ihilit,y . V· IJ-F and 
U-H-F oscilla.tor units at"e eas il.v intet"changed. 

SPECIFICATIONS 
Type 102l-AU U·H-F Standard.Signal Generator 

Ca rr ie r Frequency Range : 250 "·lc to !l20 " Ie in OnC 

blind. 
Freque ncy Cali b ratio n : Dired rendin);: to ±I%. 
Ou tput Vol t age : Coniinuously IIdju$tahle from 0.5 p.\" 
to 1.0" 011. oJ)(!n-eircllit. 
Ou tp u t Im pedance : 50 ohlll>i ± loe/o. 
Output Vol t age Acc u racy : O,·cr. nll nceufI'c." of outJ)Ut 
yoltage iii better th(tll ±2Q%,. Thc (tccumc." of Olltput 
y()ltlllctcr c:tlih,·(t1iOll ootwrnln 0.5 y()lt (tl\(1 1.0 v()lt b 
hett.cr thnn ± IOO/o. The .1<:Cllrac." of the Ilttclluator dinl 
cnlibmtion for \'()h"!,'ClI bctween 1.01'" and 0.1 volt i ~ 
!>cUer than ±5%: from 0.1 volt to 0.5 \"olt. bctter than 
± 10%. At !)20 " Ie. the re!!OnllllCe error in the \"oltmeter 
i..,+6%. 
Ampli t ude Mod u lation : ,\djnstnh1c. 0 to 50% . I nter
n:.I, 1000 e ± r.o/.: . E~t.c"ml. flat within :.1 db from 30 c to 
15 kc. For 500/0 ',"OdIl1:l1ion. c~t('fnnl :.udio oilci11utor 
IUII!!t ~lIp pl.\· IS "olts aerO*! II 100 kilohm 101ld. 
En velo pe Dis tortio n : Le.~i th,," 5% nt 500/0 ",OOu1:ltion. 
Noise Level : Cl.rricr noi~e leyel eorre!/Jon(1$ to nOOlit 
0.~10 mndlliation. . 
Incidental Frequency MOdulat ion : For 50% :'l.mpli
tude IIl(>(lulaliun th<l i!widental fm i~ approximately 100 
Ilar\.:s per !niliiOou rOor frequencies up to 400 :\·Ic and i~ 
fl ilproxim:.!ely WOO p:"t..~ I)(!r million lit ~)2Q :\·[c. When 
lowf"r \·,,1\1(\0< of i,widcm,,1 {on "r<l l"C<lui rcd. the Tn'l:-: 
1000-1'(; Cry~t!\l Modll l:.tor Or the Tn'~: 1000-1>7 
B:,lanecd :\l oo:lu1:ltor (page 150) i~ rceommended. 

Lea kage: Stray field,; ""d rc~id \l,,1 Ollll)ut vol tag.;) eannot 
he detecte<! with II T(lCci " cr ha"iul: 2 to :3 1-'" l«Jll."itivity. 
Te rm ina ls : TY1'~: '<;[.1 Coaxi" l T.;)roninal~ lIf.;) Jl'o\"ided 
for the ()utl"'~ conn(lClioll. 
Powe r Su ppl y : l iS Or 2:~0 \" olW:!. 50 to 00 c.,·clC$. Power 
inl)Ut is apl}fOoxinmtcly ;:;0 "'ntW:!. 
T ubes: ~uPI)licd wi th 11,(, in~trll"'c"t: 

I- SY!l":lI,i" Tn>: HT.4:H 1- :\u11.ICri!o:: f,A 
1- 6X5-GT 2- ...... HC:J 
1- 61\.6-GT 

Accesso riu Supplied : 
I TYI'~: 874-H20 :I ... foot Co< •. ~i:'l.1 Cllble (50 Q) 
I T\"I'~: SH-C Con"i:,1 Cnhle COllncelor 
I T n'>: CA P·35 Power Cord 

Oth er Accesso ri es Avai la bl e : Not ~"JlJl1icd . but I,,·ail. 
"hie on order Mn T\' l't: 874-CF 20 db .·'ttctluator Pad, 
Tl"I' t: 87'I..(;G 10 db Attelluator l'lld. Tn'.: S7-' ... K 
COII\)l iug Cal)acitor, Tn·.: lOOQ-I'(j Crystal Modulator. 
"nd T VI'I> 1000-1'7 Bal:mccd ModulnlOr. 
Mou n ti n g: The alu",illUln cahinet ""$ a black wrinkJ<l 
fini$h. Thc left-Imll" ~idc bO\l!!e~ tho T n'.; 10"21 ... 1'1 Powcr 
Suppl",: tbn right-hand sido houses th<l TYI'~; I021 · P2 
U- II-1' Unil. l'an(:ls IIro black cr.1ekle-finishcd nlutninum. 
Di me nsi ons : ( l'lei);:ht) I<\~ x (width) 20Y. x (depth ) 
10% 6 ind,C$. o\"cr ... all. 
Net W eig h t: J 7M /loumb. 

Ty pe 102l·AV V-H-F Standard-Signal Generator 
S,unn 118 Tl"rt: 1021.,\ U ("I)(wn) exccpt a$ notnd . 
Carr ier Frequen cy Ra nge : 50 .'l e to 250 :'l"I c in one 
b:",d. 

IQO()..P6 Cr:-·S\(l.J " Iodul:!\or or the Tn"~: IQOO..P7 Dal
.1nce<1 "lo(lul:I1or (p"lIe 150) is recollltnc"d~-d . 
Tu bes: Supplied with the i"~lnll"cnt: 

12A"I"7 (O~cilbtor in$tcad of HT .... n4 ). 
Other tuOO!! "s 1i~ tCl(1 ~llJo\"e. 

Incide nta l Freque ncy MOdul at io n: For 50% ntnpJi ... 
tude llloollhlliull the inridmlt,,1 rm is :lpproxim:'l.teiy 100 
pnrt~ per million for fre<lllencic~ up \0 100 :\Ic, ~\nd i~ 
~'I}pro.~iumtcly .')00 I):lrt.~ per million Ht 250 ~Ic . Whcn 
lownr ,·"Iuc~ of j,, <.; idcntl.1 fm ar<.; required. th<l Tn'!> 

Moun ti ng : CabinH i~$""\e liS for TYPI> 1021 • .,\ U. above. 
Generator cOllsi,';{s of the Tn'~: ](,21.1'1 Power Supply 
;u,d T\"I'.: 1021-1'3 V ... H.I-" Unit. 

Till"! Code Word 

102l-AU I U-H - F Standard-Signal Genera tor, 250-920 Me I 1~\,AI)~: 
102l-AV V-H-F Standard-Signal Generator, 50·250 Me E"~;",T 

To eovcr the complete frequency runge of 50 t o 920 Me, an additional tuning 
furn ished with eilher generator. T uning units a rc easily [lnd quick I.\' interchanged. 

102l·A Standard-Signal Gene rator w ith both oscillator 
un its , 50·920 Me ....................... . 

U-H·F Oscillator Un it onl y, 250-920 Me .. . .. . 
V-H- F Oscillator Unit only, 50- 250 Me " .• , .• 

PATENT KOTlC~:. See Not .... 3. ~, 10. p .. ge vi. 
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f;xEn~ ' 

ETIII C 
~;VOKE 

Price 

$615.00 
595.00 

unit can be 

Price 

$ 1015.00 
420.00 
400.00 
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SIGNAL GENERATORS 

TYPE 1000-P SIGNAL-GENERATOR ACCESSORIES 
TYP E lOOO- P3 VOLTAGE DIVIDER 

This voltage divider, used with the Tnt: lOOI -A 
St:l ndard-:")igu:11 Gcncr:ltor, pr<H' idclI ,. known \'olt,,!;C 
:WfOSS :l. olll,.'-Ohrn re~i.slor. wl'icll can he in~crted ill 
;<('ries with a loop :IIIIClUm for \('!ting loop I'l!L-e ivcl'l'. 

[ I. plugs ililo ti,e OUlp1l 1 jack of the ~igrLHl generator 
('fyl'!> 1001-A) mHI diddc~ t ill) indio'fllNt output. voll.
n~c h.\':t f:w \nl' of 100. 
I n put Impeda nce : 50 oh m.", 
Output Impedance : lobm, 
T erm ina ls: '1" ' 1" : ~7-1 ("0:1:': ':11 (·o"ncelor ~. 
Net W eight: 3M mm~"'.i. 

T ype (·t>(/r WOrt/ I'M« 

lOOO-P3 I 100:1 Voltoge Divide, 1 ,It'lull $17.S0 
),,\ T E:-;T -"OTICI-:, :;..., Not"" 3 .. "d I. I'~~" "i, 

TYPE lOOO- P4 DUM MY ANTENNA 
Connected to the lermin,lIed o utput of:l sl:;nd:u'd

~igll:ll gcncr:IIQr IJf 50!! ouqmt illll)(.'\I:UICC (25 f!1, lhi~ 
dUllllllY :lIIlenll:l providelS the oUlput ch:;r:IClcrisl ic., 
slH:!Cil i(..J by Ihe InSlilult' of ll:ldi" ElIl!illt't;~ ill theil' 
l!l-IS ":-;I:;lId:m.l ~ Oil Tbdio II t'(:ci\'<:r,~, :'<Icthods of 
T estill':::: .-\mpliludc-:'<lodu1:-tlion 1~r<l"IIr:\sl Bt'Ccivers.·' 
'l'el'min:lls :In) T \'I'.: 87,' CO:lxi:;1 ('Ollllt'C\Or;:; , which 
fit bo\h Ihe ;:i,::::nall,(ellel"l lOr Oll tput i:ock nnl! I ILl.' I'UI
put 1.',11)1,'. 

Net Weight :;lVa OUIll'eS, 

__ 7C·",,,C.'-, _ _______ -iC"·"'~.e Word Price 

lOOO-P4 I Dvmmy Ante nna •.•• 1 "IIII')\\' $15,00 
I'ATE~T !';'OTIC";, s.,.. :-;nt"" 3 an,I 'I, I"'''' ,-i, 

TYPE lOOO-P10 TEST LOOP 
Witb Ih i ~ ~hidded H~~t loop, mdio I'llccivcrs willi 

loop ;lIl lcnll;u' ('un be tl·~ lo.,'( l hy the preferred met hod 
of Ihe UlI8 "~I:\IId:m!s on H:ldio Hccci"f'n!, _\lclhods 
of Tt,:>Un,:::: .\llIplllud('-'\iod ul'lllon Ul'o:ldc",.;1 1ft> ... 
cei\'cr~," pu blish(."l\ hy Ihe I n~lil ule or Ibdio Enlfi ... 
nccr,.;, The 3-lurll loop is in(."\O;lC(1 in OOI)pcr luhing for 
ek'Ctro~tatic ~hif' ldinJ.;, Cil'<'u iL (,Oll~t:tnl~ :Ire c\lo;«'n 
10 make tiU} Held ~lrcnl!lh in \'olt~ pN meIer, at :1 

TyW: 

' -iew of Ihe Tn'.: llIUU.l'lO Tc,~t 1.00/" Ihe Tn'l 
IOQO...P3 Yoltllj;e Did<ler, ,,,,,1 the T v,'" It)()O. I'·1 

Stllnilllrd D""uuy ""lem"" 

.\ist,l!Ice of 19 il1che~ frOIll tile loop, c(llInl to olle-Icn\h 
IIII' ~ i:.::n:ll ~cl\('ralor t}utPllt in volls. with :I 50 !! 
:':1'1ll'1':lII.r. 

Term i nal ; '{' n·t; "li l {·Q;.~i:tl ('onuC(!tor. 
Oimensions: (lh'ilCht) 1r.1~ )( (,,-idth) 11~:( ... (dC'I)II, 1 
;1'1 '''r!.",.'', 
Net Weight: 11<11'0(111(13. 

_ ___ C(){/v Word Priu 

1000 -P l 0 ! Shielded l U I loop . . .... ............... ·· · · · ·· "Ilu ,\' $40 ,00 

T Y PE lOOO - PS V- H - F TRAN S FO RM E R 
50 Oh ms, Grou nd ed, to 300 Oh ms , Ba lanced 

T he TYI'~: 1000-1',-) \'·II-F Tran~fol'liler i~ dcsiglll~! 
10 plug inlo :\ st:ltIlbr<\-~i:.::n:\1 ~cllcl':\lOr h:l\'ing a 
50-011111 lIuh:ll:llwed OUlpll t ,111<1 pl'oollwe an (.·qual 
iJalanc()<1 opcn-cin' lI it vol lag,· lwhilld :\ 300-011111 
b:lbIlCo.,,,1 illipeoiallO'r for r-f 1II" "~1II1'1ll"'1\1~ of f-m :1nd 
I-\' l'C('ci\'cl'l<, 

Frequency ('h"r"':lcri~tic~ of ,\,y,." lOtiO-I',') V-/l- I' 
Tral\~forll":r, :Sha,led arcs" shuw tolcn\lwc~. 

T he 1 r.I!I~for lllcr i ~ mOllnlc,1 in a cylindrical COll ' 
lainer Icrminalt ... 1 al onC' cnd iu " TYI'~ 871 Co:\xia\ 
COllllc('tor :11,,1 at Ihe otl",:r in :, sl)('kC'!t designed \0 
rceel\'C thc .\"'en Tn'~: 11.\0021' Comlf'I'lnr fill' ~I'lnd
ard 300-<)11111 olX'n p:1T:I!lf'I-\\'irc linf' . 

.2 

o 

:g ... 2 

_ 4 

OPEN-CIRCUIT 

'1"11. 
'l"ln 

'l'1,arl. rJl 
!I'll 

1i3 

300 OHM TERMINATION 

-6 ,.. r. 
-8 

50 70 
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Frequency Range: 50 ~I c to 250 ~ I c. 
Frequen cy Characteristic: Soo 1)10(. 
I n put Impedance: Ap))TOximlllcl.l· 300 ohm~. DesignC!d 
In work om of ~)..ohm sourct'. 
Termina ls: Input - GOJlI('ml 1{"lli.) Tn.: 874 COIl~i;l.1 

SIGNAL GENERATORS 

Coml( .. ctor. 
Output - Fits Alden Tn'..: Il A\lO:1P (;Ollneclor: 

"lIllinj( OO1II\0010r i ~ furni~hC!d. 
Dim ensions: (I.c'\glh) . I ~i x (di:lluetcr ) % inchcs. 
Net Weight: :ll~ OIl"Ce.1. 

"ric,' T!lII" _---T~ 
loo0 .P5 V·H_F Tron sfo,me • . . ......... .. .. ... ··1 $27.50 

I'.\TEI\T " OTIC l-:. See ~ot<"':.1 and 4, 1"'11" "i. 

T Y P E 1000-P6 CR Y STAL DIODE MODULATOR 

USES: T he crystnl diode modulator is a n ah~orp l ion 
modula tor for a111],li tmlc modula t ing t he oUlput of:1 
radio-frequcncy gcnerat or o\"cr t he c: l!"l' icl" rallJ4c from 
20 to 1000 Illcgm·ydc~ . It C:III he u~(:~ ! to 1llQ<lub te t hc 
OIlLI)\Lt of ~ t a n d:lL"d - ~i glla ! gCllcnl t ()r~ alLd ot her o~cil
!:ItOI'S over :1. mo.-lulat ilLll:-f rcqucnl·Y range of 0 to [, 
meg:\Cyc1cs. I t i ~ P:II'l icula dy u;;.crul where lI' id(:-h:1.lI<1 
mo(iul:ltion, :Il! for tdcd"ion reeeivcr tcst ing, is re
(llIin.:d, or (or radio rceci\'cr te"IS where ;ncillPnta l fm 
mu~t be nC,I1:l ig ihlc. 

DESCRIPTION: T hc modulator cOlls ists or a c ryst:ll 
diode 1)(;1\\" ... '(;11 inpu t. and o utput terminals, n simp le 
<l u tpu t. filtcr to p rcvent :IPPlcci:tble 1110duint ing voll.
age :\I)peal'in~ in the outPIU , :lIld:l mC~IIlS or isola t in!!; 
and :Ipplyin!!; modubtinJ4 and hias \'o lt a ).:.",. :';ince the 
relSist:IIlCC of the crystal d iode i" :1 funct ion of th.) 
\"oltfl~e acroS:! ii, this rcsbtanct: can be modul~lt(,.J h\" 
apply ing fI \'llryin~ voltaj!e, l nscrted between a radio
frequency goncr'ltor :\nd i l~ lo:\d, the uni t Jlroduce~ 
a nlplil \Ide Illoduli , t ion b~' vnrint ion of iiJ:ld illlll(:<lanc('. 

Whe n t he modulator is used wi t h :1 slll nd,'lrd - ~ i gnal 
gener:Hor, the output :ltt ellu~\lOr (If the generfllor pro
ddc~ su(]j,·;ent. ;,;ol:\ti(lu to prel'ellt react ion of the 
modula tor on til(:: gencrator frellm:ney, Wi t h :UI QSeil
b tor not equippcd with all output.' :lttenu:ltor, it i~ 
rC("QnlLllcndcd t hat :1 TYI'~: 87·I-GI-' (20 d b) or a TY n: 
87'I-G('; (10 db) Attcnuator be u>'(.-'f l. 

FEA TURES: ~ W hen ust,' .. 1 with a ~t:tl\d:lrd.,;ignal gen
eL'aIOI", t hc cry.;t'll diode modu lator work" on the ou t.
pul ~ i de of thc :ltteIlUa tor, S(l th:\1 re:\ction on the 
<>sd1!atoL" freillumey, lIud hCllc(l froqlLCIlCV 1110(lubtion 
i" Pnll'l il·'llI.I' ILcgli,l1:ihle. Thc !)Ower rNlllir(.-,<1 for 1110d u: 
bl ion i~ vcry low. 

~ Fo r lesling tclcv i ~i o\) reeei vcl'~, a vid ... 'O ~iJ4n,ll, COIl
ven ient ly obl:\ilwd from :1 .;1:l1\dard receiver tunod 
10:t loca l st;\liOIl, em be npplied to the m()(lultttor. 
T he picl u re m()(lulatioll C:\l1 thCll be put all :\ lI y dc
"i red c1t:"l.Illlel hy tlln ing the ~ign:11 1!(·IH.;ml"r. 

SPEC1F1CATION S 

Ca rrie r Frequen cy Range::10 10 woO mCJ(:'c.,-cl!ls. T in! 
in<!{)rtion 10>'>< incrca"Cs [l1»)rQxiUl:1.ld~· 10 tlh Il ~ !I CIl rrier 
frequency of 10 mel('H:.\"rlc~ duc 10 OlllJJut filter. 
Modulating Frequency Range: 0 10 .'", ",cg,\cyeies. 
HC~I»onsc i ~ :lllproxi"' ,-, tcly 2 dh down :I t ,5 mcg:lcyeills 
... ith II J.:T:llhml rol1-QfT to prC\"ClIt st·ri .... ls I/h:l.<e di.~\Orli()n 

of "idco ~i J.:""I ~ . 

Impedance: T he i,n l'ed"ll1'C luokiuJ( i"to either tI ,.., 
in llUt or output tCflnin"l ~ i~ ,. fU))(:Ii,-,,, of Ih() bi,\~ ,,,,d 
modulati,,!!: ,·ollages. T hig unit \\":l.1 d,,~il("l'<.l lor U$C with 
:l ,5()-ohm o;OLlrt-<: :lnd :. 50-011111 lood. T hc iUl llCth\ncC al 
ll,e lIwdublion Icr",i,,,,ls i~ :l\lprOSiUl:llei.,· GOO ohn\s. 

MOdul ation: With no J( reatcr tha" 50 mil1h'ol l" r·f 
input, :Iif ~ aml)litude ",odula tion en" he ohl" jncd al 
("nrricr frl'<.!tI(!\)<:;l'g l)(!l"'l'Cl1 20 and WOO .\\ ~ . For optimum 
~in()- \\" ,, \"e mod ulation, ,m aW~r:l.J(e er,\'~t:.1 rcquirc~ 1.5 
"olts a~ the hi"$ ler",in,,1. T h(! i,,*rlion to.,~ under ~he:!C 
" (mdilion~ i.'l :l1'1)roxilll:>tcl.,· 12 dh. ,,, .d "PtJroxirnatcly 
U.2 volt r·m-l; a ~ the modulation t(! r lllill:l1 ~ will produc(! 
;m% mod ulalion. ~i:l xi,nu'" p(!rrClIlag(! ",odulalion is an 
il1v(!r:!C function of ,'arr,(!r frt'<llIe,u·'v. "",I il l 1000 IIICI:" -

1000 . ' 6 Cryslol Diode Modulator . . 
t'A1' ~:NT I\OTlUE. St.-e Not"" 3. ,I. P"~~ vi, 

c.,·c1e.'! i~ limit(!d to "bout ~O'-''e . Pe"k ",,,d,,1:,,io" \'oh~li:(! 
wilh rc,,;J>cct 10 ground sho"ld 1101 CS("eet\ .. volts. 
Term inals: T he md,~fre<IUellC,\ ' :l"d " .()(htl'lIing termi
nals are providf'<1 with Tn'.: S7·1 (;onxinl Conneelors. 
T he lIIooui:llioll tcrmin"ls will aece),! l'ith(!r a 'f, 'P \; 874 
('oo:o: i:.l Connector or :1 T nE 27,\.:\1 Pll1g . 
C rysta l Diode: 1:-.' 21 13. 
Accessories Su ppl ied: Ouc 'I'Y " I: t7 ,1· :\\ II PhIl(. 
Other Acc(!ssories Req u ir(!d: Tcrlllin.~l nd"t>tOrs. IInlc.;s 
generLltor :lnd load "re C(IUiPPl'd with T \'I '.: 87,1 Coasia! 
Connectors: 1.5·\'0It Ontl(!r.\" fOr fixed bia.1 . or Il a- \"olt 
bnlt(·r.,· :\ud " IO.OOO-ohm rhco~l:\t for "djllslable hi1l.'\, 
Accessor i(!s Available: 

T n.: 8H·GF Fixed .\ l\ellw'lor, :10 db 
T n'.: 874-GG Fixed AU(!I1'Ullor, 10 db 
T"" I: 874·ltZO Patch Cord 
T l"'t: l QOO.P5 V_ I1 _F Tr'I" ~fOrrn(!r 

(For dC.'ler i JltiOn ~ :\nd l>ricc.', see p"gc.~ Itt 10 lan, ,,,,(1 
148.) 

Dimensions: (Width) 5 x (height ) 4 x (depth) I~$ 
inchc~. over-;l.l1, 
Net Weight: I pound. 

I'ric; 

$40.00 
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SIGNAL GENERATORS 

TYPE 1000-P7 BALANCED MODULATOR 

The Balanced .\Todulatol' is particu lad.1 
useful in conjunction with the TYl>J:: 1217-}\ 
Unit PulseI' fot' pulse-modulating the out pili 
of the Tn>k: J021-AU and TYPE J021-A" 
Standard-Signal Generators. 
DESCRIPTION: The Balanced Modulator uses 
crystal diodes in t.wo separfLlC signal path.~ 
between the input and outpu t. :\ coaxi:\\ 
phasing line sct to an odd multiple of one-half 
wave-length at. the carrieI' f I'cqucncy is insetted 
in one of the signal paths. There is a si mp!" 
high-pass filter in the oul..pm circuit.. 

For small r-f signnls the impedances of the 
diodes Clln be controlled by varyi ng the 
applied biaiS. The diode shunt capacit.y, which 

US ES: The '1'\"I'E 1000-P7 Balarlc{)d Modulator ordinarily limits the frequcn cy range of u 
is an inse rtion-loss modulator 1'01' amplitude diode, is ncutntlized in the phasing line. 
(and pulse) modulating the output of a radio- Bias and balance controls lU'C provided for 
frequency generator over thecllrrier-frequency set.t.i ng the operating points on the diode 
range of 60 to 2500 meg:lcycles. The principal charaetcristics. The carrier 1;:\11 be balanced 
uses are for pulse modulation where a high out, or any amount of carrier inscrt.ion call be 
degree of carrier suppression is desired with provided by means of ihese adjustments. 
good rise-time charact.cristics, or where full FEATURES: ~ High ca.rrier :;uppression for 
100% lincar amplitude modulation is rcquired pulse applicat.ions. 
o\'er a modul:tting frequcnc.\· range of 0 to 20 ~ Fast. rise time. 
megacycles. Television and radar receiver ~ Linear 100% modulation. 
testing ~l11d tests on narrow-band systems ~ 0--20 Me modulntion frequency range. 
where incidental frequency modulat.ion must ~ Uscful up to 2500 !Vfc. 
be negligible are a few of the applications for ~ Low incidental frequenc,Y modulalion fOI' 
which t his modulator is parti cularly su itable. testing narrow band \'-h-f and Il-h-f systems. 

SPECIFICATIONS, 
Carrier-Frequency Range: 60 to 2500 megllcreles. 
Modulation-Frequency Range: Flat from 0 to 20 
mcgacyclcs. For l}ul";,,Io(. the risc-timc contribution is 
less th"n 20 millimier().';()conds. 
1m peda nce: The impedan~'() looking into either input Or 
output tl'rminals is (I. function of the hillS ,,,,d modulating 
voltages. The source and IO:ld ilfllle<l:1.nccs should be 
50 ohms. The imped:ln ~'() :\t the ,,,ooul:1.lioli illput is 
50 ohms ±Ci%. It is reeOllllllcnd"d that a T YI'f: 874-01' 
(20 db) or a T\'I'~~ S74-00 (10 db) fixed nllell\mtor be 
used "t thc input and anothcr at the output whenc\'er 
the attenUlItion can 1)(\ tolcratcd. T he attenuatOr at the 
input. is uscful for isolation to minimiw renetion on the 
o.;;,::ilbtor fre<luency nud hence frequency modulation. 
The attenu"lOr :It the OUlput J)ro\'ides a known souree 
impedllnce for )::ain and noise mC,lsurCUIents and insllre$ 
that the llroper le"d is prc.<;ented. 
Mod ulation: Double-sidebnnd sUPl're;s;scd-c,.rrier modu· 
lalioll . 1)111;;<: modulation with liO-db Mrrier suppre""ion 
lletwccn pulSCil. and 100% amplitude modulation (:"11 he 
obtaino::d throughout the carrier fr/lquency range. One 
"0\1 .. lleak, fit the modulation leruli""ls i~ sufficll'nt to 
pro(\\I(;e full r-f output from a zero output jnili:l\ condit ion. 
R - F Output: .-\ m""imulll output of 10 miBi"olts into 
{l. 50·ohm \ond csn be obtained durin~ pul~e" or a t 
modulat ion pe"k~, with n sourc(' of 50 mi1li\'o!t$ be
hind 50 ohm>!. ,\t Ihis le"el find lIt lower input le\'els 
the modulution ('h:,mcteri~tics are indepenUl'nt of 
input \'olla~e. l lowe\·cr. ~omewh"t hi.l(her inpllt \'olt-

uJ,;es snd. conwquently. higher out]lut \·oltnge.; are 
]lermbsihle if bins und bnlnnce rcadju~tm o::n t.;s nrc mude 
for e"ch ciumge in lel'el. The f·f SOllrC(l mll~l not ex· 
('ee<1 0.5 "olt behind 50 ohm~ or the cr~'st,,1 diodes nUl)" 
be d:l.Il1sge<1. 
Bias Supply: Hia~ is supplied by " !;Clf-(:ontnined b"Ucry 
eon~bliliR of readily "vaibble. inexpen~h'e Ihshlight eens. 
Terminals: The rndio-frequency input 'HId ou tt>u\ 
terminals and the Il1odulntion illlJut terminuls " re T\'P ~ 
874 Con", i,,] Connectors. T he mdio-frC(luency input 
terminal i~ of proper cIC\'alion to plug directly into tile 
ouqmt connector of the T\'py' 1<r':!I-A Signal Gl'''CrIltor . 
Crystal Oiodes: Two THy. IN21-8-
Accessories Supplied: One Tl'l'~: 1000-1>7-28 40-cllt 
Cl.blc: one TYI' !l; 1000-1'7-28_2 SO-Cll! Cable: one Tn'): 
8H-C Cable COllncetor. 
Other Accessories Req ... i red: Tcrminal ad'LJ)lor~. lill ie".; 
jl:cncnuor "nd load ,Ire equipped wilh Tn!: 87-1 CCXlxial 
Conne<:tors; ~uitable cOllxill1 c"ble for OOllnCClill.l( modu· 
\<ition souree. 
Accessories Available: Tn' ): SH ·O F Fixed A1\()IlImtor. 
20 dh: TYf'~ 874-0C Fixed AI.telluntor. 10 db: '1' ''1'1: 
1000-1'5 V_II_F Transformer: T\'r~: 874-B20 Patch Cord: 
THl; 874 Ad"ptor 10 t~- Jlcs N. I~CN, C, and UHF 
connectors and to Tn',: 27'1 Ilindillj( l'o~l$. 
Dimensions: (Including fully extended adjustable line 
30 inches (width) x 3 inches (height.) x 5 inr.hes (dl'llth ) 
over-lilt. Net Weight: (j pound" 

__ ,--"C'1fIHl ___ ;-::-:-_ -C-C:--:--:--:-_ _ _ _ ____ ,_--'C,od"",CI'-i'""Od'-_T-C:-:_ --"IC'""',':''-__ _ 
l000-P7 I Ba lanc ed Modula to r •• ,.......... AWAK~~ Price on Request 
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OSCILLATORS AND GENERATORS 
A SQUl'CC of power or lest voltage is a pre

requisit.e t.o neady all types of measurements 
- impedance, t.nlllsmission, waveforrn, sensi
tivit.y, and many others. Since 1919 the 
General Radio Company has been supplying 
laboratory oscillators for this purpose and has 
always pioneered in new designs and ci rcuits. 

FUllctionally , these oscillators can be 
grouped under the following classi fic:nions: 

( I) Hcsonant.-ci rcui t ( L-C) types - the fre
quency of oscillation is determined by 
indu ct.ivc and capacitive clements. 

(2) Bcalrfrcqucncy types - the output fre
quency is the cli/Terence between the frequen
cies of t,\\"o oscillators, olle variable and OIlC 

fixed . This type covers a wide frequency runge 
with a single oont.l'ol. 

(3) R-C degenerative types - the fre
quency is determined by a selective circuit 
composed of resistive and capacitive clements 
and the circuit is highly degenerated c:\cept 
at the pass frequency. T his t.ype of oscillator 
also covers a wide frequency range with a 
single control, llnd alternatively can be de
signed to pruduce a number of fixed fre
quencies, as selected by a switch. Excellent 
\\":tveform can be obtained from the It-C 
degenerative oscillator a t. low power levels. 

(·1) Electro-mechanical types - the fre
quency is determ ined by a vibrating element . 

Oscillators :lre often designed for spe(;iHe 
appi iea tions, so that emphasis in t.be design 
must. be given t.o a single characteristic, such 
:tS high oul..put powet, pure wfi.veform, fre
quency stability, or wide frequency range. 
While anyone of these chamcteristics, or in 
muny cases, two, can be achieved, it is nnt, 
in geneml, eeonomicul to COInbinc uH four in 
a single instrument. 

The General Hadio Company manufae
tmes all of the funetional types listcd above, 
and the charaet.CI"ist.ic,'J of avai lable models arc 
tabulated in convenien t form on lhe next. page. 

Tuned-Circuit Ty pes: The importance of the 
tuned-L-C oscillator as an audio-frequency 
sOurce has declined in recent. years, because of 
the rel:tti\·ely expensive :llTay of inductors and 
ca pacitors ncce::;sary. Where only two or 
three fixed frequencies are to be genemted, 
howevcr, the L-C circuit. can be used t.o ad
vant.:lge. Geneml Badio makes two audio fre
quency oscillators of this type. Of particular 
inlcrest is the Tn)'; 1307-A Transistor Oscil
lator, a miniatu re instrument designed pri
marily fOt' calib rating sound measuring equip
men t.. The TypE: 1214-A Unit Osc:ilIaLor, a 
conventional vacuum-tube oscillator, gen
erales fixed frequencies of 400 and 1000 cycles 

and is useful for modulating high frequency 
osci llat.ors alld as a power source for bridge 
measurements. 

At radio frequencies where tuning can be 
accomplished by air capacitor!;, the l.-C 
circuit is the best and most economical 
frequcncy-determining system. The Tn>),; 
1330-A Bridge Oscillalor lIses tUlled cireu it s 
to cover Ii frequency range of 10,000 : I. The 
TYPES 1211-A, 1208-A, 12[5-A and 120!J-A 
Unit Oscillators cover a wide runge of fre
quencies up lhl'ough t he u-h-f television 
bands. The latter LWO of these two units lise 
the butterfly cireuit. which varies induetance 
and capacitance si multaneously, with no 
sliding contacts. The butt.erAy circuii, is a 
General Radio development. 
Beat-Frequency Types: The first commercial 
beat.-frequency oscillator was produced by 
General Radio in the middle HI20's. As t he 
development. of tu bes and circuits has pro
gn)ssed, increasingly better models have been 
de\'eloped, culminating in the present. Trl'f: 
130q-ll, whose log:nithrn ic scale gre:u ly 
faci litates frequenc.v-response measu rements. 

The TYPE 700-A delivers output frequencies 
up to 5 megacycles :tnd hence can be used in 
testing wide-bnnd systems. The TypE 1303-A 
produces two oulpu t frequencies simuli:lIle
ollsly, for measu rement s of intermoduhtion 
distortion in aud io systems. 
R-C Types: The H-C degenerative type is a. 
General Badio development, covered by a. 
basic patent under which other manufacturers 
are li censed. Two moJels arc oITered, the 
'j'YI'E 1301 -A, whose primary characit~ ristic 
is low dislortion, and t.he TYPE 1302-A de
siglled for a wide frequency range. The forlllcr 
finds its greutest usc as a tone somce for 
distort.ion measurements, and the lat ter as :\ 
sign:ll source ["or mCllsurements up to 100 kc. 
Electro-Mechanical Types: The General Badia 
Company manufact ures a number of electro
mechanical oscilbtol"s. Quart z-cryst al·con
trolled ty pes, for u SC as frequency standards, 
are li sted in the FREQul';:\CY section of this 
catalog. Listed in the follo\\·ing section is 1m 
audio-frequency tu ning-fork, the TYPE 723. It 
is a useful sOIll·(;e for continuous operation, 
as in modulating beacon tran.smitt.ers. 
Miscellaneaus Types : The TYl'E 1390-A 
Random Noise Generator delivers a continu
ous noise speetnull, as generated by a gas
disch:uv;e I.ube. 

Thc TYPE 1217-A Unit Pulser is a compact 
wavc-shnpillg device thaI can be exci ted 
either internally 01" from an cxtemal source up 
to 100 kc. 
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OSCILLATORS 

TYPE 1307-A TRANSISTOR OSCILLATOR 

USES: T he TnI-: 1307-:\ TransitilOr Oscilla.tor 
is :l cOl1n)nicnt battery-operated source for 
the TYl'~; 1 552-A Sound- Level C:llibrator (set' 
page 1:j) . Beca usc il.. is so easy to Clln'," and 
lise at any location. it.. is also useful in COIl 

tinuity chccki; of audio systems, in setting 
OPc]':lting ]C\ 'C]S, in che(:king th e scnsi t ivit.v 
of oscillo!!;raphs, and in making other prelimi
nary caiibralioll:; of electronic systems. In 
addition, it.. is a cOIl\'cnicnt power source for 
bridge II1Cilsurcm(,nl s at. ·100 and 1000 cycles. 

DESCRIPTION: T he ' I:Y1'I-; [307-A T ran$istor 
Oscillator U,,('$ a P-l'\-P junction-Lype transil';-

lOr. The oscillator u::;cs the JI:ntlcy circuit. 
T he inductor of the tuned circuit contains an 
a.dditiona! winding for supplying the out-put, 
load , lind a rectifier-type \·oltmct.cr is con
nected ~1.cross ihiJ:i winding to indi cat.e th(' 
voltage at the output terminal s. 

FEATURES: 
.. Small and compact ; ea.sily carried 1Il 

pocket. 
.. Battery opc1'<Ited, 
.. ~dctc r indicate::; output \·olt:1.gc. 
.. Fit:; T \'PE 1;') ,}:)-1'l ('lIlTyinA' C:lSC, 

SPECIFICATIONS 

Freq uency: ·100 :1I,d WOO cycles ac..,,,r:HC to ±a('~ ,, ~ 2 
,· .. >IIS OUl put illlo" GOO-ohm re~i~\i\'e load. The frequene,' 
dc..,rca~"" ~li!l;htl,, ' with ;rwrN'~ in ouqmt le\'el. A re
" eli"e 10a,1 will !llIifl Ihe fre'"!'leue,", sineI' the lo:.d is 
"oupk"(l din,,, ll.,· inlo the lUned eireuit. 
O utput : Acljus t,.ble. ''It.~i mu''' output ;$ at le:lst 2 \'olt s 
aer()NI GOO-oltll1 load . 
Distortion: I.e"" th'"1 5c,€ :It 2 volts "erO$.~ GOO·oh", 
loml. 
Voltmete r: :\ \,01\., full sell le, e"lihr:ltt""(l direclly in "ol ts 
,It tile <lut'j'UI '\)TIl1in:ds. 
Output Circuit: The output cahle is terminated in I. 
:!i ,I-,,1 II double ph' l:. No co""c~' io" is '"ade \0 the ea~ . 
Batteries: Th ree lUcrcur.\' A h,\Iler ie" ( .\lullory 1t,,1-1 or 
equi\".'. lcnt) :~re ~ ulJ[Jlied. 
Transistor : One 1'_:\_1' jUllctiOH 'nUl~ i Slor (B:'."lhw" 
T Ylle i21 or « I"i\'[lienn is SIIPII1i«\' 
Case: .\lll'"i ll\llll , bl:.ck fi ni~h. 
Carrying Case: ,-\ leather ~n;.,c wilh ~trnp" i~ 'lVail:'hlc. 
T YI'E 1'-;,;[,-1'1, 

T llpe 

Dimen sions : (> x aM x 2M inehe~ , o\·c, .. "\11 but exclmlinl: 
OUlput cable. 
Net Weight: 1 pound. 14 ounces, with h:,tlc,.jc.~ , 

Code Word I'rice 

1307 -A 
1555-P1 1 

Transistor O scillator ,. . . . ... ..... '. 1 
Leath er Carry ing Case . 

OMEGA 

CM,ER 
Price on Requ es t 

$10.00 
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OSCILLATORS 

TYPE 1304-B BEAT-FREQUENCY OSCILLATOR 

USES: This is a gcncnll-purposc bcatAl'c
(Iucn ey oscillator that. is particularly useful as 
it power soUt"ce for tests on audio-frequency 
lines find associated networks. 1 t is also useful 
as a \"oltage SOlln;e for bridge measurements, 
for modulalillg signal generators Hnd lest oseil
lators, and for slIpcr:;onic tests up to 40,000 
oyeic.'>. Because the frequency scale is loga.
rithmic from 20 c to 20 kc, the TYPE 1:30l-13 
O$<:ill:1"lol' can be used in conjunction with a 
recorder to plot frequency chamctet"istics 
di rectly. 

DESCRIPTION: The T HE 130-1-13 Beat Frc
quem:y Oscillator has it number of unusual 
design features that contribute to imp1'O\"cd 
performance and ease of operation. T wo l'adio
frequency oscillators, one fixed /tnd olle vari
able, feed a pClliagrid convcrt.er through 
bulTer amplifiers. The rcsulting dilTcl"cncc fre
quency, ~lfLer passing through :"dOW-jX1SS filter, 
is :lmplificd in :t degenemtivc nmplifier. The 
output. stage of this amplificr is the recently 
developed low-distortion, single-ended, push
pull circuit.. * 

Thc oscillator out.put level is eontinuowsly 
n.djwstable, and the output can be connected 
for eit.her balanced or unbalanced usc. The 
llnbalanced outpllt, circuit eonUlins iL thrce
s lep :lttenllato r. The output voltmeter is cali
br:\tcd in dum and open-circuit. outpu t \·olt s. 

The output voltmeter is used to standardize 

' '\.1'. G. I'ctCI"$<)n and D. 11. Si'Ic1"ir. "A Singlo-En<leo1 I',,~h_ 
1',,11 A"dio A",!>lificr," J"<H!. J.lt.H .. ,"oJ. ·10,1'1>. ; - li; Jan"",y, 
19:'2. 

the frequency caliuml.ion of the oscillalor 
when the out.pui. frequency is set to either 
t he power-line frequency or to /lero beat. 

The frequency dial carries :~ logaril hlllie 
frequcllcy seale for the range 20 c to 20 kc, 
and it. is drin)l\ by a slow-motion gc:u··reduc
tion drive, esscntially frce from backbsh. :\. 
cycles-inct·ement. dial pro\·ides a me:H1S of 
var.\·ing t he frequency O\·cr a range of ±50 
cycles al any setting of the main din!. 

For permanent or relay-rack in . .,lallat ion, 
output. icrminal s are pro\'ided at. t he relU" of 
the instrument, through stflll(\:trd multipoint 
connectors. The pllncl outpu t. terminals arc 
TYl'k: 1)38 binding posts 011 r,{-i lleh spaeing. 

FEATURES: ~ The output voltage of this oscil
bUor is essentially COllstllnt, oyer the ('ntire 
20-c t.o 20-kc range, and over most of the 
20-kc to 40-kc range. 
~ The output voltmcler facilil:lles precise 
adjustment of th e OUlPlit. to the desired levcl. 
.. Frequency CO\'cnlgc fl"Om 20 C to -10 kc. 
~ A high degree of stabi li ty, in output. \·ollage 
as well as frequency, is obtained by the usc 
of highly stable clements in the osci llator 
circuit.s and stabili zation of the power supply . 
~ Very low hum le\·c!. 
~ Excellent. waveform is achicved by means of 
ear('l"ul oscillator circuit, design in conj unclion 
with degeneration in the audio amplifier. 
~ Small size and light weight make the oscil
btot· convenien tly portable and cont ribute 
grcatly to ils generalut.ility, 
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OSCILLATORS 

SPECIFICATIONS 

Frequency Range: 20 to '10.000 "ydc~ in two rangcg. 
Frequency Controls: The ",,,;n control ios cngr:n-oo 
frOIll 20 \0 20,000 cycle~ per """co"d :\lld has a trUel 
iOf:"ritl)tuic frequency ~c" l (l. T he total ~calc illllj(th is 
approxi"".!"l)" 12 inches. The effect;'·c angle of rotatioll 
is :NO", or SOo 1)(:'- decade of f"C<lucncy. For the hiJ:hcr 
wng(l, (hrOW;"R II. panel switch "dd~ ;W kc to th(l ~('" Ic 
freq uency. T he [rt"<luene}" jnl 'n; III(Hlt dial is calibn' lcd 
frU It] +5U to -:.0 c.,·cle~. 
Frequency Calibration: The ~,,1Hm' ti o 'l of Ihe fre
quency conlrol dia ) """ be relied u[KlIl within ± (I% + 
0.5 cycle) after the oscillator )"'lS heen ~-Qrre(;ll.,· SCI \0 
the line frequency or to zero beat. The 20 kc added hy 
the ranll:<' switch is :l.C(!llrnIC within ± O.5o/c.. T he ",-~ 
Cllrftey of .."Llibration of the frcqu~"cy-incrcment (ji,, \ 
i~ ± 1 c,l·de. 
Zero-Beat Indicator: T he outpul volt"'eter is uscd to 
indic:ue 1ero be,,! . 
Frequency Stability: T he drift from" e"ld ~t,' rt i ~ Ie"" 
th"" i c.l'de~ in the first hour ,\lId is CS1!enti"II.1' eornplete<1 
wi thin two hour,;. 
Output Attenuator: 'I'ho ouq)ul attenu:ltor is for U'!e 
<",1.1' wilh ~irllr:le-eJlded out PUt. I t h"s throo Rtep.s of 
~O dll (':u:h, wilh fin flceur"C,I' of ± l % of the nomin,,1 
"!t,,uun!io ll. 
Output Control: For cllch .'1(:1) of Ihe "tlCIIUfllOr Ihe 
OI.I II'''t "011"11:<: ell" 00 ,""ri{'(1 eOnlin"Qu~ly fro'" ZOrO ' '-' 
the Itlfl~i",u'" '·olta.l(e. 
Outp ut Voltage: Full-scflle. oven-circuit O\ltl)tLl \'olt
>IKe>! of 50 millivolts. 500 U\il1il'olt~. 5 \"o!t~. :md 50 "o1t~ 
are prm·ided. For II (;00-010", re~i"li,"e 10lld the ":Irintio" 
of OU\IHLt I'oltn.l(c wilh fre<luencI' is fI.~ foll ows: 

NORMAL Range : Between '20 :lnd 20.000 cycle.~ thc 
out l)1I1 " oll,,),:c I'llries Ic ... ~ th,m ± 0.251Ih. 
ADO 20 KC Range: Hetwoon 20 :lnd :30 h: d,e OlL\)Jut 

Tup· 

1304-B I Beat-Frequency Osci llator . 
I'ATE:-;T NOTICK s.,., No,.",!. 2. I'-'.I '~!.(': ,·i. 

,·olln.l(c ,·"rie$ less 110,111 ±O.5 db. Between 30 "nd 4lJ 
kc the ":ui,,tion is leilS th"" ± I dh. For ope,,-('ircuit 
operatio" the outpm \"oitflge ri~es eO' Midco':\hly :'l (1,<.
higher fre<luen('ic~. 

Output Voltmeter: C'llibrntcd in volts output:lt open 
circuit. and iu d b",. Abol'c 10% of full ~talc thc c,oIi_ 
Im,lion is accurate within ± 5 % of (he ,·cadilllt. 
Output Impedance: (j00 ohms. re~b(i l·e. wilhin ± 2'i( . 
Wilh zero nueUUfllioll 8CHing of the Quq)ut IItteltUalor. 
(he: output ula.,· he: u~l'(l either Iml'lIIced Or wilh ouc ~i d .. · 
grounde<1. With one ~ide of the ouqlHl Krounded. t l ~· 
nl\enuator mny 00 used throughout it.~ entire raUlI:c. 
Output Power: I w"tt maximum ill\o" (;OO-ol"n re~i~
I;\'e load. 
Harmonic Distortion: T h(l \01;\1 h'lrmollie content i ~ 

lc.sil thnn O.t5('C from 100 10 to. UOO cyeiC:!. Below 100 
eyc1c~ the harmonic coutcnt iucrc,,'*'! and rna)' rcnd, 
0.5% at 50 ey"les. Ahol'e 10.000 eyde~ the ,""r"lOnic 
content i~ le$>ll l,,'" 1('(,. 
A-C Hum: Lc.",~ than 0.1% of the output I'ol(a.li:e for 
QUIl)ut vnlt"'cte:r rc,,,\j nKS "I)()"e 10% of full se"le. 
Terminals: T YI'f: 9:J8 Bindin.l( l'o~ts a"d s tandard 
Western 1::lect'·;c double Output jack on par'el: ,\ ~t,,,,dard 
four_terminal 'OCkCI at Ihe reaL 
Mounting: Itl- iuel, reb.,' r:lck I",ncl. .-\ Iu", ;nu", cahi'H:' 
wil.h remO""ble :11u",j1llIl" end pieens. 
Power Supply: 105 to 12::; (or :HO 10 2::;0) I'olt.. 50 1<> 
00 eyo::le~, I'\:.wcr cO""u'''lllion is ;lhout 100 watts . 
Tubes: t - (',S I.7.(:T I - (',:;A7 

2 - IlA U.'>-GT 1 12.\ '1'7 
::! -- OD:3 1 .W4-G 

Accessories Supplied: Powcr co ... 1. [our_t .. ",,,;,,,,1 pi,,)!. 
,,,,d "p.1re f\l....., .• . 
Dimensions: Inh x 15X " iX i"d,,, .•. ",""r-all . 
Net We ight: :l~J l>o"nd~. 

('''I/e 11'0"/ /'rire 

.1 c.\ 1(0r, $555.00 

OTHER BEAT -FREQUENCY OSCILLATORS 
Other types of beat-frequency oscilla tors are dc:-;(;ribed on pages loti and 212. Tn'l": 

700-..\ (page 1,j6). with an upper frequency limit of ,j ~It-. i.s de"ignN! for wide-band 
me:~"w·emen t". Tn'\'; 1107-:\ (page 212) btl,; 11 linear "C;.lle [rom 0 to .")000 cycles, and i.s 
used as an interpolation de\' icc in frequency measurements. T YPE la03-.\ (p:~gc 162) 
is designed part-iculady fOl" inlennodul"ation distortion lC:-;ti;. 
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OSCILLATORS 

TYPE 700-A WIDE-RANGE BEAT-FREQUENCY 

OSCILLATOR 

USES: This oscillator is ll>idul for til king ~elec
til,itv ('llrn'S on tlll!('d ('ir(:uits 0\"01" It wid(' 
ran~c of frcqu(,lIcicf;, for IIH'asuring the tran:'<
mi:;:;ion eharacierj .. ;lies of filter,.;, and for tC,,;I~ 
ing; \\'id(>-b:tnd S.\'.-<\(>Ill., "lIeh :lS telc\"j>iion 
amplifiers and c01\:\inl enbles. Th e instru
Tn(!lIt i" also fill ex(·pllcnt genf'nd lahnrator'.y 
o:,j('illatol' for u::;c n . ..; :L ::;OUl'(;C fot' bridge 
tnCa>iUl'ements and a.'S a moJubtol' fot' 
sl:)[\(lard-signal generator::>. 

DESCRIPTION: Two high~frequency oscil 
lators, one fixed and the ot-her nlrillhle, feed 
a drlce\or fmm which the dilTcrcncc fre
quency is obtained. The delc('IOr is followed 
by a low· plIss filter and a two-stage wide-band 
amplifier. 

Bot,h o:,;cillator circuits are mounted in ft 

heavy, ca:->t-a\uminum, divided box was"ure 
uniform heaL dist.ribld ion and good shielding. 
Two mngcs arc provided for h.," ("hanging the 
frefJuencies of both the oscillators by H £11<"tor 
of one hundred. A s inj.(lc switch on Lhe panel 
ch:lllges from one range to Lhe other. 

Dq!pneration i~ employcd in the amplifier 
to minim ize hum and cii,;iUrliou, :llld to 
equalim the freqnency I"e,;pun"e. Lo\\"-p:l";s 
filters arc pro\·idcd to maintain :1 high ratio 
of r.ic"i rcd output \'oltage to beating \'/,Itago> 
A pentllgrid mixer luhe llnd :l hulTf'r ampli
fier are 1I.-sed to i;:;ola.te the i\\"o o,.;c ill alOrs 
eic(;trii;ally. 

FEATURES:. Covers a wide range of fre
quencies wit.h s ingle dire(;l-reading cont.rol 
dial. 
~ The frequency variation with dial setting 
is approximatcly logarithmic. 
• .\n incremental frequency control, also 
direct. rellding. C:1n be used to make sm:lll 
VUl'i,ltions in freq uency at uny point. 
• A low-frequency range has been illcor
pOl'a1cd inio t.ho oscillator for COll\"onionco in 
working aL audio frequencies. 
• A high degree of outPllt voltage stability is 
obtai ned by a dcla)'ed alltomatic volume 
control cirCllit. which ::dso hclps to eliminate 
variations callscd by line voltage fluctuations. 

SPECIFICATIONS 
Frequency Ran ge: Two r''''ges are pro\'idNI: 50 e,\·d<:s 
to 40 kilocycles. :lnd 10 kiloc.I·cles lu 5 Inl·,o.(acyr ia."'. 
Frequency Control: The m"in eli,,1 is dir<:cl reading in 
frequency IUld cHrriM two f<J)J)roxim:ltely logarithmic 
fr<:q uency scules cOI·cring the ralll>es Sj)edfie<i :lbo,·e. A 
frequency range switch is pro\"id~-d for rapidly chaugillg 

fro'" one ran,l.(C to tLe other. There i~ :llw atl incremrmlal 
frC<]u!'!'ey comrol which is ""lihmted bHWC(!1l -100 ~nd 
+ 100 c\"cle~ on lhe low rllnKC ~nd -10 :llLd + 10 kil<1-
cyd!!s ';n the high nlnge. Any frequency clHIIlge made 
with this control adds algehraically to the frequency of 
the lIlilin control. 
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Frequ ency Ca I ibration: The ,·"Iibn.llo" ",ay I ..... >;tu1Id
:trdi~ed at any ti"'e h." :;eUing the in~trllme"t to zero 
kat with the zerv l.dj\l~~lIlent COlltroL This adj\l~t"")IIt 
ellll 00 "'I.d" within ;j cycles 011 the Iv", rtlllge or 2 kilo
cycle~ on the hi,:':!t range. 

Aft()r the o;;cillator has Ixlcn corroct ly set to zero beat, 
the ealihration of the 1Il:li" fr()(luc"c ... -rontrol dial can be 
reli,.'d lipon within ±(2Co + ,j eycle,j) on the low rung!) 
fwd ±(2'o + 2 kiloe.l"cle~) on the I'igh c:"'g(). The 
C1.libralion of the int"ren,c"tul fr~'<l.ucnc.,· dial is within 
±5 eycles or ±500 cy<.:ics 01) the low and high f!luge;;. 
respectivel ," , 
Frequency Stability: Throu.L(h eMerul design a(k'(\uaw 
therl1lfll di~tributiOIl and ,·(.mtil:ition (Ire prO"id()(1 for 
minilllizi,,1': fn:.'(\uen('Y drift~. The osdllator c,m be 
accurately "".'S<lt to 2()rO be"t at "n.,· time. thereby 
c1i1t';nal in.L( errors caused by I>ny smull re"",jnin.L( fre
Quene," drift. 
Output I mpedance: The Output is taken from a :j5OO
ohm A.,·rtoll-I'err,,·-wnund potentiometer. One output 
le,""in,,1 is gl'Oundcd. 
Output Voltage: The m"ximum open-circuit oulput 
voltage of the o3CiHalQr i~ greater t.1"", 10 \'011,<. Because 
Qf the "uw",,,!ic vQlume control circuit. thi~ "o!t,-,ge 
r"",,,ius ~"On~tant wilhi" ±1..5 ,keibcb Q\"..,r each e1l1ire 
freq uenc.\" r,-,n~". 
Waveform: T I,o;) WIlli ImrmQnio content of thc OJ!e,,
circuit "ohag" is 1eS$ thlln 4% for frequencies :'oo\'e :lOO 
c."cles on tho;) 10'" ra"ge. 
A-C Hum: \\'hell the 0;;;·iIl1.tor i~ opernh.'(1 at ''''.'' sUP1)ly 
frl1{]lIm,,'Y from 40 to 6Q cycles. tit.., po\\'e"-~upp!y rippl" 
is Ico>s th"l1 l ~o of the output vQ!tag(l on citl!er range. 

OSCILLATORS 

Voltmeter: A ""enun,-tube vnltlne! .. r circuit i~ 1150<1 ill 
the o~dll;,tor for measuring the output vQlt3ge. The indi
ealing meter on the p""el i~ c,,1ibratl!<l dircct1~' ill vol~ 31 
the Qutput ler",iu,ds. 
CQntrQls : In addition to the ''':oin frcq\lency-control dial 
and t.he incremental frequ..,llcy dial. there is a freque"",\" 
range switch. lind a Zero b<.1l1t "djustment. Th!) QlItput 
v01t,,~e 1$ v"ried by" potentiometer cQntrol provid()(I neltr 
the output tcrminals. 
Terminals: The oULput terminal~ are jack-top binding 
PQ8t~ with st,,,,dard }.(-illCh sp"dnll: . Th.., IQwer wrmi"'ll 
is II:rQm,ded tQ th" panel and 8hield~. 
Mounting: The instnllnent is normall.I' sup!)li..,d [0" 

tahle mount ing, but ca" 11'-' e"sil~' "dapt~od for rcla.,·-ra"k 
mountillJ.: by rQIUQving tWQ wnln\lt frames at t,he ends of 
the panel. 
Power Supply: A-C power $uI)l)I.I'. 105 to 125 volts.·W 
to 00 r.n:les, i.s uscd. A simi)!'" ch''''J.:Q in the eOIlTlectioll:; 
to the p,ower \ral1~forlller allows the in~tl'lullellt to he 
IIscd on 210 to 2,;0 ,·o!t$. 

Th(l total powe!' e01HlI1llltio'1 is IIllllI'oxi,nately 8-5 
watts , 
Tubes: T h.., followi"g tUI ...... 1llfC u .'~'d 

2 - ()Ji;-GT! G 2-2.;LO-GT 
I-OJ7 1-6116 
1-6L7 1- 5U'I-(; 

I -TYI'f; 2LAG-!.l·I!.l 
All tllbe~ :lro 8ull1lliL'<1. 

Acce550ries Supplied: 1'Q\,",:r cord. :;J,,,re "COil I"mp. 
SI)lll'e fUoo.1. ,mel 011(' Tn'f: 27·1-\"]) Shielell!d I'lug. 
O i m ensions: (Widd!) 1 (}),f x (iwiJ:(h t) II indn:s x (<I"'1>th) 
13M inches. 
Net Weight: -57}~ l>ou"d,. 

Cooe lV<lrd I'rice 

700-A I Wide-Range Beat-Frequency Oscillator I $750.00 

TYPE 700-Pl VOLTAGE DIVIDER 

The Typ~ 700-PI Voltage Didder extends 
the rcadn blc range 0'1' I..hc output \·olt.melcr
potent.iometer eombinat.ion of I..lte TYp~: 700 
O!)cillllt.or dmm to 100 mi cro\·olts. It i!) also 
recommended for usc wit.h the TYp~~ 1300-1\ 
Handom-Koise Generator 1..0 obt:!in low out..
put le\·cls. The \'oltage dh-ider consists of a 
laddcr-t.vpc resistive network, mounted in a 
metal container, which is connect.ed to the 
oscillator Output by mc~tIls of a shielded plug 
and cable. i\ llIl t iplying factors of O. i , 0.01, 
0.001 , and 0,0001 can be selected. 

:'IfcaslIl'cments on high-gain , widcband 
syst.ems are pOS8ihle because t he frequency 
characteristic of the di\'ider is Ant within 
10%, for a ll settings at frequencies up to .') 
megacycles. 

SPE CIFICATION S 

OutPlit imp·cd'II!C'" i ~ 200 QI"I!s. Accuracy; The 'ICCllr:oc.l' of attenuation at low freq uc"
des is ±:l% . 
Im pedance: T he input imVed'lIlee is 2000 Ohm8: the 

DimeIlSiQ/ls: (Height) ~Yz x (diamewr) 4).1 inche~. 
Net Weight: IYz pounds. 

Cooe Word P rice 

700-P l Voltage Divider ..... I $50.00 
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O SC ILLATORS 

TYPE 1301-A LOW-DISTORTION OSCILLATOR 

USES: Tho TnE 1:101-.\ Oscillator was de
signed p:lrticui:nly ror usc :)s a lone source 
for disturtion measurements and as a power 
source for bridge mCfI.<;urements at audio fro
qllcllt'ics. I t is also :,mtisfactoI'Y for lise as a 
general-purpose laboratory oscillator. 

The oui.pllt frequencies include those rec
ommended by Lhe F CC for distortion meas
urements on broadcast transmitters. This 
oscillator is thus ideal for lise with t he TYn: 
1\):32-.\ Distortion and l\oi::;c :\Iotol" for rapid 
J ist()r\ ion n1eilSU rcmellts. 

T he 11Ilusmdly pmc \\"avcform dcli\"crcd hy 
this oscillator at low frequ(,ll cies make:; dis
tOl'\ion measurements possible at low fre
quenCIes. 

DESCRIPTION: The oscillator is of the rcsisL
ance·capacitfince type Hnt! uses an ilH'erse 
feedback circuit denJojJcd by the Gcneral 
Hadio Company. Scparate feedback networks 
control tlw frequenc.\· and ampli tude inde
pendently, thus providing high slabili!,)' and 
low distort ion. 

The degenerative feedhack which controls 
the frequency is obtained b.v means of a 
parallel-T ne!'work including mica cnpacitors 
and wire-wound resi::;\'ors. T he rcgcncrati\'c 

nctwOl·k includes nn fiutomatie control s \·slem 
whereby 11 high degree of stability is obtained 
together with low harmonic distortion, with
out requiring any manual feedback adjust.
ments. 

T he de::;ired frequency is selected by ptlsh
butlon S\\·ilCh08 .. \ nother push4 lmUon switch 
select:; the output impedance .. \ con t rol i~ 
provided for adjust ing the output vollage. 

FEATURES: .. Very low distortion . 
.. A high degree of frequency slahilit.v. The 
frequency stahi lit.\, makes this oscillator 
particularly ad :1J)lahlc for lISC with di~tortiol\ 
mc1.eI".-; employ ing l ~ -C nlllliletwork~. 

+- Tnstant selcct ion of a]l\" onc of 27 fre
quencies from 20 to 15,000 cycles by push
button control. 
.. Any other desired frequency within the 
norma l range e~lU be oh~uincd by the lise of 
plug~in re~islOrs. 

+- ;\n intNnai ra nge-exl.ension unit, the Tn'I·: 
l:WI-P l. is u\"llilnNc whiell pluJ.!;s in10 lilr 
oseillalor :wd p!"o\' idcs a multiplyi ng radar 
of 0 .1 fOI" all frequencies. The frequency l"llllW' 
is llltls eXlcndpd downward by a full declldr 
to eon~r from 2 to I.) cycles. 

SPECIFICATIONS 

Frequ en cy Range : 2; li~C<.1 rn}(lucllcie.~ IJ.,.,IWc(·" ZO nnd 
]5,000 eyple~. 
Frequency Con t ro l: The rrequc"c~· i~ co"lfollOO by 
two push-hun on swivhe .•. The fir~ t provides frequcncie$ 
of ZO, 25. :lO. 40, 50. 60, ;5, 100, lmd 1&0 cyell'S, while the 
IICcolld mllltilllic~ the;jQ frequencies by I, 10, nnd 100. Tho 

(,.f'(IIH·ncie.~ included cover l>racli~"lIy the entire a\ld i [)J ~ 
rallge in approximately IOl/:arithmic increments. 

The ']'\·PF. 1301-1'1 Bange Extension Unit i~ an.il.1ble 
to provide a lllul1iplying factor o( 0.1 (see price li .• t on 
next page). Thi~ rUllge cxtcn~iOIl ullit plugs dir ... ~tly into 
jack.; provid ... -d i"~id() tho oseillntor. 
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Frequency Cali b ration: Each instrument ig adjusted 
within ±'o31% + 0.1 cycle). 
Frequency Stabil ity: The internal vult:.gc r('gul:.ll)r 
climillatc~ frequunuy Chll!lge~ re .• uiting from ehange~ in 
plate supply . ChOlnge~ in load IUl\'e no effert upun the 
fre<luenry . The freqUNlC.'· drift i . .; not greater than 0.02"~ 
l)er hour after th!! first 10 minutes uf operation. 
Output Impedance : ThfC(l output ei!"e uit ~ are pro,·ide<!. 
Selu,·tioll aHll)ng them b ohtained by !IIeans of a p\l . .;l,_ 
button ~,,"it~h on t.ho panel. The oUljJut illlpt'(\"nt." "re 
n~ follows : 

!. H()O-ohm balan<'C<\ 10 ).:Tl>u"d. 
:1 . 6O(}..ohm unb,'\OlnCl'(l. 
3 . 5000-01"" unbOlI(lnc('d . 

Tho yolu,nc cl)nt rol is a potentiometer in the 5()OO-ohm 
circuit·. Tl'e OlCIIlOl! outPUt impedance of the 5000-0)"" 
circuit will VMY \)(ltwccn 1000 nud 6000 oh",s. dep('rldin).: 
upon tit!! S(l.tti..ng of tlw volu,,1C con no!. Suitahle "e~i'I"lwe 
pad~ kL'C1l tlHl impcdnllce of the 600-ohm output drrnit 
c".,;cntiall.l" constant. rcgllTd l es..~ of thc volwne COHtrol 
S(l.uing. T he liOO-ohrn bahl1lccd oulput circuil i~ b"la"~'cd 
(.t nll fre(jucnci(>s whell opera ling inlO <t b"IOlncc-d load of 
~n.,· ilUp(>dnn~ . 

Output Power: 18 milliwntb into 600-oh1>l Io;,d. or 0.6 
,·ott., open rire,,;t: 100 milliwatts j"lo .'iOOO-oh rn 10M!. 0 " 
<10 volts opel! c;n:ui~. T he Oulput \"oha~(>. for ('ittH'r im
ped,,"e() po,ilion. will remain <·O" ._I""t wilhi" ± 1 db 
Il,roughout the frequency range. 
Waveform Distortion: 

SOOO-ohm output: - :-"ot more ll .... n U.1 (";" 1)(>lwc"" 
40 alit! i;')OO C\"l:Io.::;. 
~Ol ""orc t";1\ 0.1,;"·; at othcr 
frC<IIl,>n< ·ics. 

6OO-ohm out put :-Xot more than 0.1 ('~ hetwcc" 
.'>0 ""d 7500 n·dc~. 
Xot mo,'C th~n 0.2."('; I)(>t\\" .... ·n 
20 and 50 e,·des. 
Not ""orc ' Ih"" 0.]5"~ ~hovc 
7,jOO eyclc~ 

Whcn Ihe ralll-:<' extrl\~ ion ullit is u:;cd. di, tort ion will he 
I",,"~ tlum \.:;{. for the add<"d r'''I).:c. 

TI// !' 

Low-Distortion Oscillator . 

OSCILLATORS 

Temperature and Humidity Effects: The op~rntion 
of the instrument i8 substa"ti:, lly indCI)(l"dell t of dim~tir 
change~ in temperHture and humidity. U"der extremely 
high lempNature nnd humidit.'" lhe t wo hjghe~ t fre
quencies noa.\" t)(l nffeetcd lIOmcwhut during the warm_up 
period of the iUSlrIlIllent. 
Power Su pply: 105 to 12.'> (or 210 to 250) \"olt~ . 25 to flO 
c.,·d(>, ~,. . The IOlal pow(>r "on~U1nplion is apJJTOl,i,,,a1.cly 
-I:; w"lt~. Spfl<·i6· 1i1l~ r" ~llI~n(T whcn orde ,. in)!. 
Tu bes: 

1-6Y(\-() 
l---uSJ~ -(; T 
1-6.;;:K ~ -GT 

1- 6.':>Q7 
I- :-IE-IT 
I -6X,;_CT 
1--t;B-!-(; 

\-6f'I .i-GT 
1-01)3 

T e rm i nals: Jark-top himli"g rm, ts wilh ~tu,,(hr<! ~:t" -ilwh 
"l)at'ing and standard \\ ·(!"WO"U I·:k·ctri<· douhle "U\.l)III 
j ,r~k are pro"ided on the »:lnel. A ~round ren"in,,1 i" ill"" 
pro\"ided. A 8t:",d:lrd Illult ipoint conllc(·tor pn)\"idc~ 

dUj)li(":He output lerlllinal ~ Oil lhe rear of the i""trU(TICIII 
for rc!ay-ra~k in"tHlhrlion. The.~(! torminal..; ar ... {Ii,,
("onne~ted \\"h(>n II plug is in ~crtcd il) the Wc~ter" EI(><"tri,,
t.'·ll(! pa"c) jack. 
Accessories Su ppl ied: Powcr cord. lllultipointconnCClur. 
allu ~Il;'rc r\l,;c~. 

Mounting: The ill~t!"Umcnt is relay-rack mounted. End 
fr:\lnc~ are a\"ail:lble 10 adapt the ins trument for I"hl.· 
mounting. (See price li3t belo,,..) 
Pan e l F in ishes: Standard (;enera! Hartio hl:,,,k ("Tl,,·klt>. 
Cert:lin " t'l11dard filli,hes whkh <"all bc proce>!S(.'{\ in (["l"' 
lit." can l:>t! ~upp\ ied al ext.,. co"l. 
Dimensions : 1'an('1 (1('o ' ).': lh) I!J x (h ... i~h t) "i i,u·hc.<: 
d(>pth l)(>hind pall(>!. I:! i,, (·h("S. 
Net Weight: a l 1 ~ pound~. 

1301-A 
1J01-P1 
FRI-412 

Range Extension Unit (2 to 15 c.p.s.) 
Aluminum End Frames. 

I ozo:q; 
OVA'l'J,; 

EXDnlA~lDlG 

$495.00 
80.00 
10.00 Pai r 

I'ATE",T :.;oncE. ~~~ Xo'~. 2. 9. P"~'" d. 
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OSCILLATORS 

TYPE 1302-A OSCILLATOR 

USES: The TYPE 1302-A O,:cillator i8 a. con
venient. source of power fot' bridges and other 
networks, especi<l!l~' where t he frequency t'[tnge 
needed extends beyond the normal limi t. of 
audio oscillators into the supersonic range. 
It is particularly recommended for use with 
the TYl'~; 7 J 6-C Capacitance Bridge. The 
entire audio speclrum is covered do\\'n t.o 10 
cycles, and the upper frequency limitof 100,000 
c,veles extends far enough into the radio
frequency nl.llgc lo Q\'erlap the low end of r-f 
generators. The O~:i('illator ca ll he IIsed on 
cit.her balanced or unbalanced systems. 

DE SCRIPTION: Thi.-; in.'itrumcnt is n· resistance
tu ned oscillator employing an ill\"cr.-;c fl'cd
back circuit., T he frequency-dctcrmining nct~ 
work is a \Vicn bridge, in which lhe capaciti\'e 
elements are controlled b.Y the main frequency 
dial, and two resisti\'e elements are ,;elected b)' 
:\ mnge switch. 

The amplitude of O':ici llation is held con~ 
stant by u;;ing a second hridge scction, one 
arm of which is a n()ll~linear rc;;i;;tance, A 
bulYer amplifier 1,; in::;crtcd ahead of the outpm 

level control to minimize react.ion on the 
oscillator frequency, 

The output. amplifier is arnmged to pro\'idc 
balanced~lo-gl'Ound output for (iOO~ohm load~ 
as well as unbalanced output. for 300~ OJ' 

5000~ohm loads, The circuit. design is such thai 
()ons idcruble variations in lond values from 
these nominal out.puts can be tolel'lltcd \\'i th~ 
out appreciably increasing the distortion , 

FEATURES: .. Wide frcquency mJlgc, extend~ 
ing from 10 cycles to 100,000 cycles. 
+- Frequency mul t iplier is art'Ungcd In COII

venient. decade steps. 
+- Excellen t frequency stability is obtained by 
mean:'; of t.he bridge-type feedback circuit ;;. 
+- llannonic dis tonion has been kept lo\\" 
+- ,\ serni~logal'ilhmic scale eliminates crowd
ing ILl. the lo\\'~frequency end and ,;t.ill allol\'~ 
the high frequencies to be set with t.he SUIlH' 

pl'cci,,;ioli as the low frequencies. 
+- Volillge regulation in the power slIpp1,\' 
1'emo\'(',.: ctl'cet,., of lille~\'oltuge transients and 
alluw.,; the iU';['l'lllllCUt. to operate hom a I\'iilt' 
r :IIlj.!(' of supply volt:lges, 

S PECIFICATIONS 

Frequency Range: 10 to 100.000 cyctc~ . in four rflllgC8, 
Each ffln)l:C covcrs a deel\dc (10-100 c,vctes. 100-1000 
cycle:;;. 1000-10,000 cycle~. :lnd IO,OOO~IOO,OOO cycles) 
continuou~ly \·nrinbtc. 

Frequ ency Co n trol: T he rn:,iu control di:tl i~ cnl!:n\\'cd 
from JO to 100 cycles over:1. scale lcn,l(th of appro"imn.tety 
8%' inches. Four multiptier swi tches multiply the seato 
fre.::lllcncics by I, 10, 100, or WOO, 
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Frequency Calibra tio n: Each in stru"'en~ h~ :I<.Iju~tt,d 
within ±(11:i% + 0.2 <;~·cle). 
Frequency Stability: T he warm_up drift ill le ... ~ than 
l Ch in Ihe fir.,~ len minutes ;uuj ill leo.s limn 0.2("/0 during 
the next hour. 
Ou tp u t Impedance: Two O'ltliut <;ircuits arc I)rovided. 
ba1:mccd 000 ohms and un balanced 5000 ohms. 

T he inh:r nnl imped:lnee of the 6OQ...ulun ouqmt ill con
Stant at ,');;0 ohms uuleo.s the LOW Output terminal i$ 
cOll llectcd to ground hy means of the Slml) prol'itk>d on 
Iho:: p,mel. T he output i",p~'(bn~'e is then hulved and the 
output is llnba]",,,.ed to ground. 

Tln-, 5OQO..ohm oulput po'ilion is in tended for 5()()(). 
ohm lo.'\lI~. unhaluneed to J,:round. IIllholLJ,:h the efft,eti \"(l 
inlernal impedaw:e 01 the o]K:ill"tor ;' \'er:oges nbout 400 
ohrn~ in this lJosilion . 
Output Voltage: Approxim('lely 20 volts open ci rcuit 
on 5OQ()..0i"n OlU J)ut. roud 10 \'ola open ei rc\lit on tlO()... 

ohm omput. The OIlt)lUt \'ol t:l/o:e i.s constant withi" 
± L.U db ol'er th" entire fr<..-q uency n"'ge. 
Output Power: A m"xiuHIIIl pOwer outl)\\~ of SO ",ilIi
wuU .. ~ e:,n he obt~i"ed into lln unbalanced S(j()()...Qhl1l IOlld. 
A mnxillllllll o r 4U milliwatt;; can be obtained inlo " 
h:lbl1ced-t()..~round GOO-ohm lo ... d (20 lIlilliwatl~ into an 
unh"lfllleed :W()-ohl1l lo:.d ). 
Waveform: Il arl1lonic conten t i ~ le.'l$ thlln 1% lor all 
Outpnt valucs :lnd !It ;,11 Irequc""ie~ within its r:lllI(C. 
for 5OOO·ohll1 output. It i~ 1~ lh,\n 0.50/0 for 601J...ohm 
output. 
A-C Hum: 5000 H output. 24 ",illivolt-i. "!;\.~j,,,u"'. 
OOJ \! output. L2 lIli11ivol \.;J. rnaxirnlu,l . 
Terminals : .J,\("k-to]l bindil 'J.: posh wi th s tlmdurd M
iud, ~I",ci"j.(. T he gepllraLe ground tcr", iunl I". ~ " strap 
w!okh can 1)(' u.<NI t.o ground Ihe I.OW O\Hput tern,i""l. 
Outl'm i~ ,.1,0 !l\'"ilahle itt a nmlti-point "o""ector at the 
re~r of the in';lru''''"''t . A ,n"li"g ~"<Jn"Ct:lor i.< ~"IJ1)l ied. 
Mo u nting: The instrument is nor,,,,oIl)" ~l\pVlit'(l for 
relay-ra(:" ",O'UH;UI(. hut (::In be en~il.\· fltI"llt(,d for t"hle 
mOlU, t inJ.: flY Ihe addition of t wO In.",es at ,I,e ""ds of 
Ih" panel hee price list below) . 
Power SuppLy: 105 to 12,') (or 210 to 250) \"o lt<l. 50 to 
r.tJ (:.\"dc~. 

T ot,,1 power eon~u"'l)tiou is alxmt no wn ua. 
Tu bes: T he followin J.: tllbe~ are u .. ,ed and lire all ~nl'llli ("<1 
wi ,ll the in~truUlent_ 

2--6SL7.(;T 
2-613-1-(; 
1-6AK(; 
1--6J'6-GT 

1302-A 
FRI-412 

1----6Vt;-GT 
l-(;J,').(; T 
I - :;V-I .(; 
I--uD;~ 

I 
O sc illator ........... . 
Aluminum End Frames . 

OSCILLATORS 

A Ilick't:tric n'e.,.,lIre,ncut "~«-,,,bly \I .<jug the "l"1' I'f: 
1:$(1:!·.·\ O .• ,·illrnor a$ the I;"uen'tor. The other jn$t rumenl~ 
in the :I.'.<embb· arc the Tn',: 1231 -BHFA Au' pl ifier 'lIIti 
Null 1)elcl·lor. the Tn-.: 71(..C Capacit:once BritlJ(e. and 

the "1"1"1'.: I(;VO-'\ Diek't:tric Sample Holder. 

Accessories Supplied : A line eo,mC<!tor corti . '1'1"1'.: 
27-1-:"\,1) Shi('ld( .... 1 Plug. $pare fu ses 1<l1d multipoint ('on
lIeClO'· . 
Di m e nsions: ]>.'1.111'1. (width ) IV " (height) 7 inch l"~: 
tlepth 1.IC I, i11d p,,"('I. 12 ;nchl'S. 
Net Weig h t: :30 I t<JU1H I ~. 

HX.\ L 

EX J) FIl .\ ;\11) I (; I $420.00 
10.00 Pair 
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OSCILLATORS 

TYPE 1303-A TWO-SIGNAL AUDIO GENERATOR 

USES: The TYl'E J303-A Two-Signa l Audio 
(;cllcrator is dc"igncd prim:niiy as a eon
ycnicnt lest.-,;i ~lml source for intermodulatioll 
di"tortion mea.';lll'cmcnts. It is suitable for 
UtiC in mcuti\l!'('nH'nt~ br nil t111"CC of the u tiual 
non-lineal' distortion measurement methods. 
Thc::ic arc: 

(J) The itarmoni(' mcLhod. 
(2) The intcnnodllildion method uS!Ilg a. 

stroll!-!; [ow-frequency tone a nd It wf'llkcr high
f requeu!:,v t.one (SI llll(brdi zed b.\' the S.\ J PTE) . 

(:.J) '1'he illt t ~ rm()(I\ll:ttion method. ,,;omo
timc.'j called a doubll'-tone ics!. using lWO 

lOlles of equal intcn"it.y (rceolllmcnticu by 
the <J<JW). 

The TYI'~; 73ti- .\ \\'[\\'e Analnr.cr is recom
mended as a detector for th'esc di,,;tol'lion 
tests. 

The Two-Si~nal Audio Generator is also 
u.'jCflll as :\. ~eneral purpo:-<e nudio-frequcncy 
source for tesl~ on :Iudio-frequency lines. 
networks, and amplifiel's; fo r mod\llating 
s ignal generatOl~ :Ind IC:-<t ol'icillator,;; and as 
n voltage soul"(:e for :woll:<li e tests, recording 
tests, und bridge lllea:mrCIlWllts, 

DESCRIPTION: The TYI'~: 1303-..\ T wo-Signal 
Audio Generator IItilil'.CS a beat-freq\lency 
system to provich: I he variolls signal s 1\ \':lilable 
at. the Ollt.pLLL. Thn.:e radio-frpquency oscilla
tors are included, one fixed and the other 

two :1djll .~ta hle . When :l :<i~n:d oul put of a 
singlt'-r]'('qlH~llCy iune is de"i n:·d. the fixed ilnd 
olle of thc adjll,;table oscillator:. feed a p('ula
grid converter. The resulting difi't!rcncc fn ..... 
quellcy, aftel' pa*ling Ihrough .1. low-pa&! 
filter, is amplified in a (\egenel'lltive amplifier. 
When :L signal OUlp111 of 1 wo lones is dp,;ircd. 
the third o.'!cill,jtor Hnd one of thc other 111'0 

o.~('i l1:ltol'.'" feed :111 aJditiOlllli pcntagrid {'on
vertC' l' . Tho 1'('.-;111 1 ing dilrC'l'pnec frequency, 
after fllt('1'ing, i~ l.uldC'd to t.lle output. of the 
lirsl penla,e:rid converter. T his comhincd 
signal is amplified in a dcgenerative amplifier. 

Th(' Oil I put le\'el is lldj list ahle by an au t.pllt-
1('\'1·1 ('olll rol :\Ild :\ '['-pad lLI tcnualol'. This 
]('\'(,1 is indi(,:lted by lL voitmclC'l' calihmted 
in \·oll:l).(c a nd in de("ii)eis with rClS p('cl to 
:jn OUIPUt of one' milliwat t inlO a (j()O-ohm 
load . Followilll( the \'oltmet('r ilS a six-posit ion 
f>OO~ohm all('mmtol' allSo cnlibrat<'d in deci
bels. 

For bcnch usc thc s ignlll genenltor is sup
plied with end s liPPOl'b th:lt. ea n be ]'cllloved 
to 1)(,l'mi t permanent in~lallalion of the in
strumen t. in It standard 19-inch relay rack. 

FEATURES: ~ Cnn be used as a s ingle-fre
quenc.\" beat-f]'equency o:;cillator from 20 to 
-10.000 c \·cles . 
", :-;llpplic,: combinations of two frequencies 
for intcl'll'Iodulat.ioll dist.ortion tests, 
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• The ratio of thc voltages of the two fre
quencies is ad justable. 
• The constant-difTerencc-ft'cqucncy feature 
of the two-signal output is particu larly con
ven ient for the CC IF method of testing . 
• IIarmonics and intermodulation products 
in the oscillator ou tput are Yery low. 

OSCILLATORS 

... Out.put voltage is c&icntially constant. over 
cntire frequency range. 
... Frequency and voltage stabi lity are high . 
• Output meter and attenuator arc provided, 
so that the osci llato]' can be used as It standard
signal gcncrator for such measurements as 
vol tage, gain, and attenuation. 

SPECIFICATIONS 
Frequency Range : The fout settinl!;:J of the OI'TI'UT 
l'B EQUENC II~ oontrQl, labelled A, H, C. ami D, 
r~p-eet i\"el}". cQrN.!l!pond tQ the following output OOUl

bi"alioll:l: 
.-\: 20 to 20,000 cycles. 
B: 20.000 10 40.000 cycles. 
C: One rn.'(tucu~~· . b. of 20 to 20.000 cyclell nnd II 

secOlld frCtlll(lIICY. h, hiKher than b by u fixed alilount. 
whi"h I,m), Il<} Iwt,,"eell O-an<.l 10.000 cycles. A~/I j ~ vark.<.J 
the differellce frt.'queu c)' remains constant. 

D : One fr,:,,<wene.I·. b. of 20 to 20.000 eyclell .~ nd a 
.'Ie(."<)nd fre<]uen cy.I., of 20 to 10.000 cycles. 
Freq uency Control : T he main COnlrol is engrnved from 
20 10 20.000 eycletll»cr SCCQud and ha3 a true 101(l.rithmie 
fr()(IUency ;>enle. The tOlal scule length is npl)ro:.;;"u,tcly 
12 inchll3. The effective angle of rOlation i ~ 2·100 or SO" 
per dc<:ude of frec"lllcncy. The frequency-i ncremen t din l 
i~ (':llihrnlet.! frOm +50 to -50 c.,·d es. 20 kc i" ",,"·it chct.l 
in to give 20 ke to '10 ke. ,\ aU in ... h a'L.~iliarr frco.]ueuc), 
dial. f t . ilj engntved from 0 to 10.000 c.I·dl's ovcr upwoxi
lIIaldy ISUO of dial rotation. The :;c"le d istrihution i5 
!Ipproxionatel.v lolt!. rithmic lIiJove.500 cycles and apJ)roxi
mately Iilll'ilr below ijOO c.I"(;le~. 
Frequency Calibration: "lain dill!. 20 to 20,000 eycle5: 
The er,liilr:l. t ion cm. be ~ ta"d"rdiz(l(1 within I c.vcle lit (lny 
lime by llCuing t he in~tr\lment to zero bC:'!lt. Tile ell li\.>ra
tion of the frequency cQntrQl di"I Clin 00 rdied uvon withi n 
:l: ( 1% + O.S cycle) lifter the o.scillator l"tiI been correclh' 
6Ct to zcrQ 1.K;".t. 

T he flc<:url,Cy of cloIibrllliou of tIle frC<lueuey·ilU.:rement 
dial is :l: I cycle. 
Aux iliary Dial, 20 to 10.000 cycles: Th(! fre<lu(!ncy ClIn 
be st""d,trdi~e<1 within I. c~'de b.l· seUinK to lero bent. 
The calihr .. tion of the ui,,] can 00 rclie<1 111)011 within 
±(:I% + 10 cyclc&). 
Zero Beat I nd icator : The output vo]tme\(lr CUll I.>c U>!l.-d 
to jndicate ~cro beat. 
Frequency Stabil ity: T he drift from t' cold ~lftrt is Ie!;!! 
than 7 <:ydes in thelirs t hOUT and i8 essentiully cOHtplet.<...<.J 
within two hours. 
Output Atte nuator: T he output atlenu:Hor hall lIix 
MCp~ from - 100 to 0 db with lin lIucurac)' of ± Io/" of 
the nominr.1 nt tmlulHion. 
Output Control: For ench lItep of the attenuator the 
output voltage can be oontitmously v!lricd from SCI"() to 
Ul,.ximlltll VoltnKe. With two-frequency Out])UI, the ratio 
of the \'olt"Ke~ 'lIt the two frequencieg call be lIdjustcd 
from leiI$ thull 0.1 tQ greater thau 10 by Il1catllj of "coutrol 
calibrate<1 from 0.1 to 10. 
Output Voltage : NOtl M AL output provide~ full -seule. 
op4)ll-circui t Output voltllges of 50 microvolts, SOD micro
VOIIS, 5 mill ivolu . 50 millivolts. SOD Hlillil'olW!, nud 5 
vol U!. HIG H out]lUt provid(ls full-SCt' I(l, oJ)en-circuit 
output VOIl"KC~ from 500 micrOl'ol t~ to 50 "011",. Whc tl 
the outJlU~ I'oltage is o f two frt.'tJ.uclwie~, tho indiClIlcd 
voltage is the 8um of the voll"ges at the t"·o frequcncie~. 

For a ttllltchcd rC>.i~tivc load, the variation of output 
voltage with frequency ill all follows: 

f. range .-l, and I t, rnnges C and /): Betwe(!n 20 snd 
2O,OOOeycle~ theoutJ)ut ,·oltage "sries l than .:1::.0.2.5 db. 

1+ 20 ke, mnge B: Between 20 and 35 kiiocyclCil the 

TUM 

1303-A 
PATEN"!' NO"!'I CiC. 

I Two-Signal Aud io Ge ne rator . 
S.,,, Note 2, P'lile I·i. 

Olltput ,'oItagC vllde!! lC!l$ than .:1::.0.3 d\.>. It mny drOll 
I db a~ 40 ki locycles.. 

/:. ranltC C: Between 20 and 20,000 cycle~ the output 
\"olt:lKc varies ICS!I thnn ±0.3 db. It may rise 0.7.5 db at 
30 kilocycles. 

/:. range D: Det"'(!(!n 20 und 10,000 cycles the Qutput 
voltage varies le>lll llinn :l:0.Z5 db. 
Output Voltmeter: Clllihratcd in vol\& outpu~ lit open 
circui~ !lnd in dbm. Above 10% of full sC'lle, the eul ihrn· 
tion i ~ flceumte wilhin .:1::.5% of the reading. 
Output Impedilnce: 000 ohUl~. rc;;is live, " 'ithin ::1:2%. 
OtiC ~jde of the out])\1~ cirClli~ i ... grOlUlded. 
Output Power: ]110 11 output is 1 "':ttt tn.u imum into 
fI matched load. NOIL\It\I, output is 10 ,nil1i",ut\$. 
Ulaxim ulit. into a matched IQlI.d. 
Harm onic and Intermodulation Dis tort ion: Di .... 
tonioll i<i not nffC<.:l~'(1 by the load im])(:(lunoo or the 
SCllinK--S of tIle Outl)U~ COtltrQI lind attenuulor c"oopt 0 <1 

HIGH OUI])ut ",ith the 0 db attenualor l)0!3itioll. On 
HIGH Qutllilt with the 0 db attellilawr position and with 
1\ load le~ than 600 ohtn~ the distortion witt be hil&her 
th,m the " ulu(ls (1lIotrxl ll<}low, which apply tQ fill other 
~"(>ndilion~ of load uud Olltput SCt1ing~. 
Harmon ic D istortion: For NOI{:\ IAI, output tho totul 
hlHtUotlie con tent is I(llj$ than 0.2.5"'0 from 100 to 8eKKI 
eyt"ies. Uelo", 100 cycle~ the httrtnonic CQlitellt itwr .. th\l.~ 
and may re'lCh 0.5('10 fit 00 ('.\,clCI>. For J IIG J I omput tl'e 
wt:!l Imrmonic COlltent is le::l.'l than 1% froUl 100 IQ SOOO 
cycles. Helow 100 eycl(!$ tlte harmonic coutellt iucre"~~ 
and tnay fI!a<: h 2'1~ jl~ 00 f".I'clcs. 
Intermodulat ion Distortion: ( I ) CCI F: Quadrlltic 
aud cubic di.,tor tion fOc" frec"lucncic.~ "bc)\"c 1000 c)"clc.. 
and :I d ifferetl(."(l fre<]llene.v gre:tler th,·.n 100 ('ydcli !Ire 
each le.o;,! than 0.159'0 on ~OIL\IA I. OUil)ut Bud le~ tl",,, 
0.5% on 1110 I [ OlltlHlt. 

(2) ;;:\1 PTE: The "quare root of the su'!! of thc lIquaTC<I 
of Ihe quadralie I.tld cubic di ~ tortiott ror Ii ootwcc" ,10 
aud 300 cycles and" ll<}twt.'CtI 1000 :lnd 1,; ,000 c.\"do .• i$ 
Ic. ... - thlttl 0. ,;'1> on NO I\.\[ .-\ l... OUtl)ut and less thull J % 
on J IIG I I outpUt. 
A·C Hum: [-e.;.lI thnn 0.1% of the outlJut voltage. 
Term inals: Tnt:!l3S Binding I'os~ OIL panel. 4·tCl",itl,,1 
!lOCket in baek. 
Mounting: I!l-inch relay r..uk p:.nel wilh wsluut enu 
pieec.~. 
Power Supply : 105 to 12.5 (or 210 10 200) vollll, 50 to 
60 eyde~. Power eOltsutnplion IJ5 wat1~. 
Tubes : -1.- 681.7-0'1' 1- .5H·IG Y 

J - 68tH 1--6YO-G 
2-(";V(;·GT I-OSJ7 
2--GSN7JJT I--{)D :! 
1---6JS-GT 1-;.1-4 
I-(";II D 

Acce5sor ies Supplied : Power cord. ttluiti s)Oint plug. 
and ~Ilare ruses. 
Other Accessories Required: For lIu;a.iuremetll$ or 
harmonic and intermooulntiotl distortion the Tn'£ 736-A 
Wa"e Analyser i~ rC<.'()ttlUlended lIS a deteclOl. 
D imensions: (Width) 1!l)4" :r.: (height) 17}i x (del)th) 
17}i inches, O\·(lr-,lll. 
Net Weight: 81 ]JOlInW. 

Code Word 

DEGET $ 1450.00 
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OSCILLATORS 

TYPE 1214-A UNIT OSCI L LA TOR 
T]l(' T n'l'; 121 -I~A [ 'nit O,will:.tor IS a COtn

p:id lind illexpcn~i\'c a udio oscillator wit.h two 
fixed frcquellcic.~, 400 and 1000 cycles. It 
is a conn:niCIlL modlilato1' for the high-frC'
qucncy unit Ol<~i l lai()l"snnd is useful:1;-; lL pow('l' 
.-;Ollt'CC for bridge mcn.~lIl'cmcnt.s. Th(' distor
tion is lo\\', :lrld the outpu t. lc\'el is ad('quHt" 
for !no,.,t, a.pplical ions. The unit (':1n be l\.~cd 
with t he out put. un!!l'olllldcd. The a~c power 
supply is huilt into the insL1'IIllIenl. 

S PECIFICATION S 

Frequency: 400 [Uld 1000 (-yd('.~ "ccunllC to ±2('/r. 
Output: Th" pO"'cr Output i~ over 200 milliWatt,. inlo a 
1'):liI of t-OOO ohm~ will. the Output conlrol (10 kll) at 
1", •. ~ir"lJ"l. Ol}(,·,,·<;ircuit Output voll"gc ilS about (;() '·Oll~. 
Distortion: Lc.~~ than 3ec into matching load. 
Output Circu it: The outJJll~ C,L11 be i~<Jlatcd from ground 
for u~iug Ihe OI'I'illalor [1$ n modulntor in the Illnte circuit 
"f" hil(h-f,.e(J\lc'u:~· O>!cillator, sunil as the Cener,,1 Ibdio 
rni, O.~<:ilI:llOr~. 
Con trois: ,\ tOJ,!lI:lc switch to sclc-ct frC<juency , nn OULiI\lt 
,·ollll·,,1 aad a power switch. 
Termi nals: T he Oulput terminnls MC ja<:k-top binding 
PO)._!~ with "I:I,",["nl ~i·i"ch ~padnJ(: a II:l"Ound te,",,,in,,] 
i~ p"",·ided . "dj,u'cTI\ \() OU(l of the Output \c,.,,,iu,,ls. 

Power Supply: Unlikll "'(),~t il1>\ ru rnents of I he Unit lin~ 
Ihe power ""ppl\- i ~ huilL jnlu dl(l in~I" I I1"cnl; lit. \'olt~. 
·IO-HO c.\'cles: power ('o""Ulllpl;O" i~ ,,\"ont, ]1> w1.lls. 
Accessories Supplied: Sparc fu,;c.~; the power cord i. 
intc.l:,·:d wilh th(' unit. 
Tube: One j]7.N7-GT. which issupplioo wi th theinstru· 
mellt. 
Mounting: AluminUln p:I"cl ""d sides finished in black· 
crackle JUC<luer. Aluminum dust co,'er fini8hed in clell' 
11I<'(lucr. 
Dimen sions: (Hcil/:h t) 5~ x (" 'idt!,) 5 x (depth) 6~ , 
il,, ' he~. on>r-1I11. nOl in<:ludill)l: power-line ('onncdor I'(}T<J 

Net W eig ht: 4 h poulld~. 

P"ic~ 

Uni t Osc illator (i ncluding power suP pI Y) ... 1 
s....., "Ol~ 2. 1"'1«' d. 

;\LLA \' $66.00 

TYPE 723 VACUUM-TUBE FORKS 
The 'l\'PF. 723 Vacuum-Tube Forks :H(> 

compact, stable fixcd~rrC(IUcn~y ciecLroonw
ch:micl1.1 oscillators. Their cxcelkllL \\";\yeforr]) 
makes thcm u>i('ful for distortion mC:l,').urc
llU'n f;;, in addition 10 u;:c as modulator;; for 
o.,;eil laiors, s ignal gcnerators, and beacon
I ntnsmit tel's. They Call be used as power 
:O<Ollrces for impedance bridg('s llnd for Lntns
mi ;;sion mea>;\ll"('IlH'nts on lines and ca.hie:;. 
Pn'('iseiy adjusted frequency makes them use~ 
ful us sourees of lim ing pulses ror o,<('ilio
g rams. An a-c power suppl .... if; intludcd. \\"hi('h 
ma.\· he ]"('pbced h,v b:1I1C'ries, if dc:sircd. 

SPECIFIC A TION S 
Frequencies: Two frequNkib arc availahle. 4{)() ,,"d 
wuo ,·.n·!e.<, 
Frequency Stability: The temperature e<>cfli('i<,nt of 
frl'<.lu('"C.'· i~ "Jlprc,.~i"'''lcl.,· - 0.00,'::' t pM deJ.:rl·l· Fuhren. 
I ... il. T he fn'queue.,· i~ cutirely i"dcpentient of load i"'[>L'<.I
a,,~e .. \n inililtl (\o\\"I1,,""rd drift of frequelley occur~ as 
the tl'Ulpcmlurfl of Ihe fork is UffflCIOO by heat I/:C,,,,r,,Ie<:1 
in I.he power-supply unit. The total frequency drifl is of 
(he ()]~Jer of 0.]5('~ to 0.2~. :\1 001 of this drif~, ho,,"e,·cr, 
o("'l1r.~ in the fi,.~t ;~O n,inute~ of operntion. 

The \'ol':ll';e eoefliri<;nt of frequenc!. i~ nCJ.:liJ,!ihle. 
Accuracy: T he sla hili~e<:1 frC{lucnc~' is adjuste<:1 to ",ithill 
± tI.tJ.'i% of its 8pceifiL'(1 ""Iue. at II rooln IImbient of 250 

(·<)uLiJ.:mrie. 
Outp u t: Approximately 50 milliwat18 to a rn:nche<:1 \olld . 
Internaf Output Im pedance: 50. 500. and 5000 ohm~. 

Waveform and Hum Level: The 10t,,1 hllrmonie ('ontent 
i~ Ie",,; Ihan 0.5( , . Tile J).(}\\,cr SUI)pl.,· hum i.< nel(lil(ihle. 
Power Supply: 105· 10 ]2,",\,01(, 40- 10 GO-cy(·le line 
Po"'er Jla('k ea" he reuloved and h.1\\eric~ suh~till1tC{J fOI 
li,,]<1 U . .;c. 1'01" b:l1leQ' op('ration olle 1I",.ges.'l 4FIJ (I I , 
\'olt) and two 13')rJ,!c.,~ Z:lI):\::\: (-I5·vol t), or equi"a]C1I1 
,,,',' ,'c'luir('(\. Thc 0:\:-01' 1'" ~\\'iLeh is "fI"'\I'/o:''I1 to e""'I"O. 
t i,,· a-"Iin(' 01" Ihc hattery curren •. 
Vacuum Tubes: i -l.\i")-Cn"G 

1- (1(':1 
'1'10(' '",~e;'~ar,\' I\lbe~ ar(' ~uPJlli("J. 
Accessor ies Suppl ied: .. \ lil,e <,<,,"I('('lor ,'ord i~ ~uJ\I,lioo . 

Mounting: Th(' o._('ill".or "~""",hl.\' i~ rno""t(.'(1 "" ~ 
l,hellolic p:lnel lind i ~ elld"_iJd in " "",,I nut <':lhi"('I. 
Dimen sions: (J.{,!IJ.:lh ) ]()~s .x (width) Gk! x (l,ciJ,!ht 
73 , i"dIC~, o"('r':l11. 
Net Weight: !ly,; pound~. 

F rrqIlCI!CY 

7 23 -C / 1000 (Yci eS / 
7 23-0 400 cycl es 

{"fir W"rd 

>;01.10 

~m,KY 

I'rice 

$ 185.00 
185.00 
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OSCILLATORS 

TYPE 121l-A UNIT OSCILLATOR 

USES: The TYPic 1211-A Unit Oscillator is a 
compact, inexpensive and ',\"ell shielded radio
frequency power somee. J t ellH be used wit Ii 
the TYPE OI6-A and TYPE 916-AL H- F 
Bridges and the TYPE WOk\ VH F Bridge. 

DESCRIPTION: The 100:1 frequency span of 
0.5 to 50.Vlc is achiC\'cd in two bands by 
varying simultaneously the capacitance ami 
inductance of the Hartley-type t uned ci rcuit. 
An inductance variation of about 4:! is ob
tained by two sickle-sha.ped corcs canied 011 

the tuning capacitor shaft. One core is nh~(k 
of powdered magnetic material and is centered 
within t he t uned-circuit inductance coil at j he 
low frequency end . As the tuning capilcilanec 
is reduced, t.his core is withdmwn and rcplacNi 
hy t.he second core mitde of aluminum. 

The oscilla.tor call be externa.lly amplitude 
modulated by superimposing a n audio-fn .. >

qlleney voltage on t he plate supply. 
The oulpuL circuit. is inductively coupled to 

Ihe osc:illator and includes it \'ariable voltage 
divider. 

FEATURES: ~ Compact unit design. 
~ Two ranges, O.!) to :) :vk and .5 to .50 :vrc. 

~ Logarithmic calibrat.ion of the main fre
quency dial, with a slow-motion dial calibra
ted in frequency incremenls of approximately 
0.2% per division. 
~ Cal-eful\r shielded mechanism and filtered 
pOII'er input leads. 
~ TYI' E 874 Coa.xial out.put system. 
+- Power ouiput. of at. least. 200 milliwatt" 
over t.he entire range, with considembly marc 
01'01' the lower bane!. 

SPEC IFICATION S 

Freq uency Range: 0.5 to 50 :\I e ill two ranges. 
Frequency Ca libration Accu racy: ±2'7o llt no load. 
Freq u ency Controls: A t wo position rttllge switch, l\ 

I;.inch dinl with approximatciy logarithmic cal ibralion 
,,,,d a slow-motion di:ll to indicate frequency increments 
of 0.2% per dial divi~ion. 
Output System : The o~eillator output is ~\'ail"ble l.t n 
t;QI.xi(d connector :It the rear of the in8tnunent. An 
n(ljacC<lt ground terminal also pcrmits t;ollllection by 
U!c~ns of a Tl'J'Io: 2i4-:\ 11l Double Plug. T he output is 
contro!lcd hy a Slllall dial. e,dibrated in arbitrary ILnit~. 
Ou t put Power: At lea.'1t 200 rniUiwatt:s into u 50-ohm 
lo"d For the 0.5- 5 :\Ie runge, the outl,ut powcr is of the 
order of 2 W:'MS. 
ModUlation: Dired amplitude lnoduln tion oYer the 
,nldio-frequelw.\· nlllJ,(e can be obtllined with (tn extern~l 
audio Q"-CiH,,\or. The j",ped:mee at the modulator 
tcnnin"ls i.< abou t 8000 ohms. and 2.')% modul~tion is 
ohtaine<i with ... hou t 45 volts. Umlcr these conditions 
envelope di~lorlion i ~ of the order of 3o/c. The audio 
sou," '(l nm~t he t'np:tble of c,trr.l'ing the d_e plnte current 
of the o~(·iU"tor. 

To ohtrt in 'lmpliL"de modulation ~t video fro:QlIendes 
lIl) to 5 :\Ie ,md moduhl1 ion frce of incident .. ] f-rH, the 

'i'l'PF: 1000-1'6 Crystal lJiode .\[oouhito,· C1Ul \.Jc used "t 
carricr frequendcs ~hove 10 "' Ie. 
Circuit: Two-range Hnrlley o;;cillilwr. coupled directly 
to Output. Fn>ilucncy vari:ltion is ohtnined by ~iltlu[

t~ncously ehnngillg the tuning cftp"dlanl.'C and the cores 
of two tuned-circuit inductances. 
Power Supply Requirements: :jOO vol ts at 50 ma dc. 

6.0 "olt,,; at 0.75<1 :It; 
or de. 

The T \'P~ [203-:\ Unit Power Supply is recommemled. 
T ube: '1'\'1' 1': 5763 :l.linilltun:l VIII' BC1.m Powcr Ampli fier 
i~ supvlied. 
Mounting: The o,;ci11<1tor is mounted on nn aluminum 
casting and is shielded with It spuH-a[uminum cover. The 
asscmhly is mounted on "n L-shaJ)(!d 1)lInel and chassis, 
finished ill blllck-crnckle llIequcr. 
Accessories Supplied: '1' 1'1'1: 87·I-B2[ P<ltch Cord, 
Tn'.; 8H-Q2 Adaptor and:1 multil)oin t connector. 
Accessories Available: Tn'.; 1000-1'6 Cry.~tnl Diode 
l\lodulntor, THy. 1214-A Unit Osci lla lor. 1'''1'.: 1203-;\ 
Uni~ Power SUP\>[.I·, 'l',' !'E 1204-D Unit Variable POII'cr 
Supply lind the '['n'f: 8i4 Conxial Element$. 
Dimensions: 1 x S x 12 inches over-all. 
Net Weight: 117'2 Jlounds. 

Gode Word Price 

1211-A 
1203-A 1 

Unit Osci lla tor* (0.5- 50 Me ) .... _ --- I 
Unit Power Supply ... .. , .. , . , .... _. 

ATLAS 
AI,IVE 

$295.00 
40.00 

'PATENT .NOTICE. ~ "olea ~ a n'] ,1. P"~~ ,·i. 
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OSCILLATORS 

TYPE 1330-A BRIDGE OSCILLATOR 

USES: The Bridge O.,;cilblor is :l. stahle, 
vari:1b!e-freqllcncy source of power for bridge 
and other mcmm l'Clllcn lS at audio and radio 
frequencies. It. su pplies t hree fixed audio 
frequencies and 11 wide mngc of radio fre
qucllt>ics, conti nuously lldjust:lblc, \\'it h power 
output su fli cicnl!y high for most laboratory 
measllrements. I t. CO\'CI',; lhe frequency l'ange 
of the TYl'~: ~I(j-A alld THE ~)1ij- .\L Hlldio
Frequency Bridges alld Ihe Tn]-; 821-:\ 
Twin-T. At audio freq uencies it CIIIl be u.,;cd 
with th e TYPE ilG·C Capacitance Bridge, the 
T,'PE tjtj7-A Inductance Bridge, :tnd the 
T n'],: 5(jI-1) \ 'acHum-Tube Bridge. I ts power 
ou t pu t of :lhou t. olle W:I l t is adequate for most 
resonant ci rcuit mca:ml'cmcnt s. ' rhe 'J'yl'~~ 
1330-A B ridge O.-;cillator is an economical 
gCllcral-purpo:-;e laboraiory sou rce of maxi
mum utili ty and adaptahilit.y. 

DESCRIPTION: Both t he circuit and the me
chanical construction of the Brid~e Oscillator 
a rc simila r to tllOse used in the TYl'~: 1001-A 
St.andard-:5ignal Cenera tor (page 1-12), but a 

higher power oscillat or t ube is used, :md the 
aperiod ic outpu t stage h:1S been omitted. 
Tuning capacitor and inductors arc l'Ilg~edl .\' 
constructed to aSSUI:e frequency stllbiliiy, the 
o.-;c illalor circuit::; :He doubly .<:hiclded \0 
minimize stray fields, :l nd :1 modulating cir
cuit of unusual desiv;n proddcs cxcellem 
nlot\llllition ch: ll'actcri!3tics over tlle I':Idio
fn:qucnc.v I';lnge. 

:' Iodulatioll is :wlIilablc tIL two audio fre
quencic!3 nud tIL two levels, selected by 
s\\"il cllcs. 

Output, terminal!3 are TYI'~; 87·l Coaxial 
COllnectorS, and cO;lx itll cables and adaptors 
arc ::iupplied Lo permit complete :)hi eldi ng: 
from t be osci ll ator to t he measuring circui t. 

FEATURES: ~ Wide frequency range. 
+- One \\':ltt output over mllch of t be r,ldi o
frequency nlnge. 
+ excellent sh ielding. 
+ Good frequency stab ili ty a lld low distor
Lion. 

Tht T n'.: 1:1:10-.\ Brjd~c 

O",ilIlltQr U.;I.'(\ n~ :t .souroo for 
t ho:: Tn'1: S21 _.-\ Twin-T 1m-

pCdaU(:e-l!lNI..,urilll1; t-ir..,uit. 
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OSCILLATORS 

\';cw of the Q~d l btor 'l1lit reo 
""w('(1 from the (:,,-hinet. T ho;) 

~en·i,·i,,)( ":lh1e i~ ~ho"",, <)oiled 
in il~ ~\<)m~c l)(l~hio". Thi~ 

cahle ",,,kc~ po-..<;hlc the oper,,· 
tion of the r.f ~e<·do!\ ".tum it. 
i~ rcmo\"cd from thll eilbi,,,,, 

for co",plc\c .,cn'ki"l!. 

SPECIFICATIONS 

Frequency Ra nge: T hree fi xed audio frequencies (power 
line fn:·qucney. 400 c. and ]000 c) and II. 00101;11 110116 fre
quency sp·cctrum frorn ;) k l;: 1050 :\Ic in eight dirttt.
rc"ding rrUlj:(cs ,, ~ (ollows: ;) to 15 ),; 0. 15 to 50 kc. 50 to 

150 k ... 150 to 500 kc. 0.5 to 1.5 ;\k. 1.5 to '"' :-'I e. ;) to 15 
:\I e , :lnd 15 to 54) '\I e. 
Freq ueney Accu racy: ±5% for the 400- and WOO-cycle 
fl~(.'(l fre<"\ucncic$, ±21l lor t he cnrriOJT frequ<)n cic~ ab(we 
\[.0 ki locYc!C$. lind ±3 ~ lor t he c:.rricr frcq\lC"dc~ below 
l50 kiloo.:.,·d(!$ "",JeT no-load con<ii(ions. ,\ 50-ohm rl"is
livo load may cause (l frC<luency shift of fl.., much 1'~ ±5% 
;It ~ome of the lower carrier frequencies : "bo,·o ]50 kilo
eydc~, the frequeue)' shift due to:\ .->O-ohm lo:\eI i .~ Ibually 
Ic;.$ tlmn +I(""~. From 5 kilocycles to 15 ;"Ic, the dial 
calihratiou i~ IOJ;:arithlllic. 
]ncrementa l-Frequency Dial: The .,low-nlO(ion dial 
indk'He.~ frc-q ueney inert:lUelns of 0.1% per d i\"i .,ioll from 
5 ke to 15 ;"l e. 
Output Voltage and Power: The A UDIO output jack 
provides II. fixed vollllge outl'ut of abolll. 12 \"olls open 
.·ir~uiL or a power outplll of aOOIll Vi W!l1t imo a "l:uch_ 
ing 50-ohm load: the ouq)lIt 'It the H-F jaek is eOIHroH~-d 
h~· tho It-F control anel ~ IIPJI1ie;s :\djIl5t(.ble Ollt)ut for the 
5 ke to 50 .\I c range: over the mid-frcquenc.\· range. the 
open eir(:II;\. output \"ol l"l!:e i~ "bout ten I"oh". and the 
Outpu t power into a iiO-oh.n load (ouqJUt tontrol "t .na~i
"'w ,,) i~ ithollt one wall·. The OUlput fldls ofT ltt Ihe upper 
'Illd lower cnd.i of (he frc-queney ."PC(:trUIlI . 

Output Impedance: 50 ohm~ at Ihe AUDIO jack: be-
1,,"('('11 :?O and so oh"'.~ . del)l'ndi" l: on {requcue.,·, 11.1. the 
It-F jack whell the 2')O-oh", OILt]1lIt colllTol b '"II "':I.~i",u"'. 
Modulation: T he B-1-" r"nge ( I ii ke 10 50 :\l c) ~(Ul be 
;",.:rom]]y a"'J)litude-modui:tlcd :It eilher 400 c or 1000 e 
:It Ihe IWO ",odlll"lion lew·b oi "p)Jro.~inw,tcly 30'0 and 
~;o'·;. . T here i" no wovi.il>" for e.H"rn:l1 modulatioll. 
Envelope Distortion : l.,,~ than 6'( "t (he ()(flo Inodu
Jali ... " level: Ie.'~ Ih"" :1" 0 at :nf ;.. modulation. 
R- F Distortion: 3"; ,wer lno.~1 of the r''' 'ge; at t.he lower 
radio fro:",!u,·"<-ie~ il i.- "llO,n GC"c. 
A- F Distor tion: .\ Vl'fu.xi.":lteb" ,;% at -100 :md 1000 
cy"le~. 
Leakage: Snll.'· field~ al I ,\1 <: tore allQlII ,;0 I-"· I)Cr mcter 
a t. Iw .... feet froln Ihe o.,,·i1Ialor. \ \·illo the in~lrll"l(:Ilt OUI 

T/JI'f> 

1330-A I Bridge Oscillator . 
1'''·1·£:\"1' ~O"J"ICE. &<: 1'101"" 3. ·1. I>~~'C ,·i. 

of ilS ~:\hincl. the st r"y field "':,~. he I:r""t~"r h.l" a "'Nor 
of IC". 
Con trois: " ~wit <:h for ><clC<·lin~ 1)(""1,,"('(:" AU D IO ( I . [:\' [~. 
400 e. or ]000 e) and B-F olll]mt (C\\' or ;" IOD"I:l.tw 
- 100 c. or 1000 e)::1 ~,,"i ld, for ><{l1N'tinl: betwcf'n 111(;11 
:l.lId LOW modulalion: a I"oh"!':e tll,·ider for ('()!ltrolli!>!': 
the B-F Oulput:" r''''l:e ~wil,·h:" calihr:Hed di,,1 "",I :\ 
venoier d ia l for s(>l1 illJ;: the radio frC(]uc"cy; a J){)wer 
swi (ch. 
Accessories Supplied: T l"P.: 8i4_H 21 3-fool. Co,,~i:,1 
C,tble. T Yn; Si4-Q2 Ad"p(or. Tn'.: ,'-i I-Qi Adaplnr. 
T, I": T O_4.1 .. \dju~tll""'\ T ool (",olUl\C(1 on r-f "hield 
co,·"r ) . ~p"re fll"e~. ""d :I power cord. 
Mounting: .\huninum I'a"d "Ili.hed in hbrk-er:oekl" 
bNlllcr. :\1"",i"II"1 cabi"<.ll i ~ fil1i,h('d in hl,,,,k wrinkle 
and i~ provid,-'(I with eur r.l"illll !oal"JIc~. Cahill<.lt can he 
re,,,ol"('(1 for rel fl ~· ·rack 1II01Illli"..:. 
Power Su pply: 115 (or :nO) I" .... II~ at 40 to 60 eyeies. T he 
power inplII is "bOIiI :10 W:lII". 
Tu bes: :;1I]lplicd wilh Ihe instrUnlent.: '1'11"0 GAQ5-type 
tlll)(""~ ;'lId OI'e 6;'(·I-I.'·,le tllhe. 
Terminals: T n'/: SH COflxi fll Terminal ... aTe provided 
fnT hOlh the :\1 ' 1)10 oulPll1 .1nd Ihe II-F OIllPIIl. 
Dimensions: (Height) i~~ x ("idth ) :!I' .... x (dc\)\h) llV! 
ineh,·.< . o\'cr-:l11. 
Net Weight: :17Y:; !lollnd~. 

Code Word I'rice 

. . . . . . . . . . I ACORN $525.00 
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OSCILLATORS 

V-H-F AND U-H-F UNIT OSCILLATORS 
USES: The TY1'~> 12 1:)-.\, 120S-.\ :Uld 1209-A 
Unit O"eillator,.; are compact. moderately 
priced, gen{'ral-purpo;;c pOIn.!!' sources for the 
~'k:(·lronie . .., lalml':ttol"Y and production te:;ting. 
TIl('Y c<)\'er frequency ranges of 50 to 250 
:\Ic, (;;j to .')00 :\I c. and 2.:)0 to 020 '\[ c rc,",p('('
lively and ClIn deli\'cl' 80 to 500 milliwatt.s of 
powel', 0111 put I(·nnina.l~ arc ' l 'yl'~: 87·1 Coaxial 
Cannel'\ or" for ('ol1\'CniPIlI con neel ion 1.0 
Ceneral I ~adio IlH':lsuring cquipnwllt as well 
as to til(' \\'ide \'ariply of THE 87·' Coaxial 
ElCIl)('nts .. \ (tlplors on page!; 1:35 138 permit 
in\cl'('olln('{'li on \I'ill! otll('r 1<.\',.:tf'm": of ('o:lxial 
conne('(or,.:, 

I'lmul i0l1ll1 diagram of the unit o.,(:;I\:llor lind mixer 
rl'<:lifier used as n frequency eon\'crtcr. 

Thesc oscillators are recommcnded as power 
sources for the TYPE 87·I-LB Slotted Line, 
the TYI'E IG01-.\ \'-11- 1<' Bridge and the TnI': 
lG02-ll l; -H-F Admittance \ iclcr. In COIl

junction with T YPE 87·1 Coaxia l Elements 
such :U; :1 t t I'lluators. 1"('('1 Hiers. filtN!";. t ermin:l
lions, mOthllator:'<. :lnt! ('ollpl;ng dc\:i"es, lhey 
C:ln he :ldaplcd for a I\"id(> varielY of uses in 
th e laborator .... , wbit:h would otherwise require 
:,;p(',·ialized nnd cxpcn"i\'e cqllipment. 

Con nected io a TYl'I': 8H-\IH \Iix er Hec1.i
fier, the uni t oscill:ltors C:111 pro\'idc the IO(',d 
signal in a heterody nc com'erier, to adapt a 
low-frequcncy commu nication$ receiYcr, or an 
i-f amplifier such as the TYi'~: 121G-A, fo r use 
as a scnsiti\'c t!Ncctor for \'-h-f and u-h-f 
:,;ignal$. T his combination makes an ('xccllem 
null dctector for the TnE 1G01-.\ \"-J-J-F 
Brid;!;e ;"HI thc Trn: JG02-B C- II-F Admit
lall("1' \ Ietcr. 

T hc Unil O:;cilla iol"s can be u:;cd as signai 
generalors if meallS are provided to rnca.-,;urI' 
and to attent late the out pilI. T he Tn']'; 87·1· 
VB Voltnwlel" Bectifier, the "l"H I': 87-i-\"! 
Voltmeter lndi('ator and thc T n'I': 87·I-G.\ 
Adjustable A1tCIlUlltor 1l1"C suitablc 1'01" thi.
pu r])o,,;e. At !"req ucncie.s a ho\·c :jUO .\ J c, ;l 

Tn' !-: 871 -D.jU ,\djllstable :;tllb j:-; rcquired a.'t 
well, anti, aL lower fr(,quencies, a T ~"I'I'; 87+ 
W:\· Short CireuiL T ('rrnination. Thc 'i'YI'.: 
871 -LA Adjust;1.ble Linc should be added to 
illcre:lse theollt put,lt sholll,1 be kcpt in mind 
hO\\'c\'el' that the shieldi ng of this S,\ 'SI('lll i~ 
not, sufficient, for a("("llratc 1ll(,:I-"llr('m('lIls il 
II\(, microvolt.. I'('ginn . 

. \ 1l1plit lIde mOllu la t ion O\'el' I he audio 1',1 n,!!J' 
(:all be ublained by s111)("l'impn.-;in!,!; a-f \·oll'I,!!~ ' 
in thc pla.tc slIpply. COIl\"(,lliI'111 ICr111illal~ 
ha\'C been pro\'id('d for this ptlI'P0":C, ;\nd the 
TYPE 121 1-.-\ Cnit O.~cillator is rccommendcd 
as a mocilll:ltor. Thc audio sourc{: must be 
capa hle of c:llTying the dwc plate "U1'I"1'1l\ 01 
the oscillator. Incidcntal fm inhercnt in thi.~ 
system is of the order of 0.01 % for :3070 am 
in the low()r pan of t he I \lllin~ r:H1ge a1ld in
C]'PH><es mpidly at. the high-frNj\l(,l\cy cud, 

[n combinat ion with a TYI't; lUUO-PI ; 
C rystal Diode \ [oduiator and :1 TH E 87 1-
(;A 2U-clh Fixed ALtcnua tor :lily unit o:;(:illat UI" 

is a COIl\'oni enL source of (('lc\'ision sigll:tl~ 
O\'cr iil) entire c:trrier-fl'eque[1(''y range if video 
l1lodllhting \'oltage is :n-ailable, T he \'idl.'o 
modulating \·011 age requin.'t:i ca n be ohtained 
from a slandard tcledsion receiyc r tuned 10 
a 10(':\1 st ation. Since the modul:tior is S(']1;I
rat ed from the oscilla tor hy an a1tell\lalor 
pad, :ll11plitude llloduhlion fr('e from ilH·i
denIal frequency l11od11l:ttion is ohtaincd. 

With lllc TYI'E WOO- P7 Balanced \fodll
latol' (pagc 150), the outpuL of the i.)nil 
o.-.;cillatorl) ca n be modulated up 1..0 100% with 
sinusoidal or pulse \\"f\sefol'lH:S, and rise time~ 
11,; shon :lS .02 microseconds C:l1l be obtained. 

Thc CniL Oscillator,; CO\·CI" \'crr \\'ide 
ranges in that part of the frequency spect ruill 
t h~lt is beyond the rcgion of eOll\'Cluion:lI 
lumped ein'uil, techniques and 1)('low thr 
region of iinc.s and clwit iI'S. Ol)t:ilhtors ill 

FUIH.: tiollnl (ii"e,:"UI' Qf the unit ()sci11awr rmd accc~sQries, CQllneelctl W ()Jl(!r:"l!(!:"1~ a st:\IId:"lrd-~i.:"al ~cucr"I()r. 
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this rallge cannot be put. together readily 
from :<tandard components, und much time 
and eflort. wi!) be Sll \'cd by u:<ing the small, 
cOIl\'enient :1nd reliable C"nit Os{;ilhuors. 

The output sy::;tem llsed in all of these o'3ci l
lalors i'3 a !';ho l"t. coaxial line with a coupling 
loop and a T YPE 87-1 Coaxial Connector on 
lhe output end. Coupling (0 t he o.seilla.t.or:s 
can be adjusted over a wide range. 

Pla te and healer power can bc furnished 
cOIn'enientlv bv the small TYPE 1203-.-\ Unit 
Power SUPI;ly, 'although for some applications 
a well-regulated power su pply wi t h lower hUIlI 
\'Ollage ma.\' be clt'sirable. (Sec spccificat ions.) 

T he oscill;lior is suppo1"\cd by an L-shaped 
hracket whieh requires lL minimum of benth 
spaee_ .\11 componen ts arc mounted on It flat, 
base easl ing which carrie::; the supply lim' 
fi lters on aile :side and the lu ned eireuit on 

OSCILLATORS 

FUlIClioll'll d ifl~r:J.'" of the unit o~ci11ator with video 
modulator to form a l eled~io" s il!:"al J.:cueralor. 

lhe other. T he t.uned circui t is enclosed in a 
cyli ndri cal shield which ca.rries ihe ou tput. 
('; rcuit.. 

FE ATURES: .. Wide frcquellcy range. 
• Smooth freqw'lwy acijusilllcnL 
.. Adequately high output O\'cr the ent ire 
range. 
.. Cood frequency stability. 
• Small warlll-Up drift. 
+- I':xlrcmely \'cr:<1I1ilc when I\ l:ied with tbe 
wide \·ariely of m'('('!<soric:o; a\"llilable. 

GENERAL SPECIFICATIONS 
O utp u t System : S hort cO!l.~i"llinc with a coupling loop 
at one f'mj '1I>d a Tn'~: 874 COaXifll Connector on the 
other cnd. :\laXi>ll1l1ll power C'll1 he delivcrcd to lo:,d 
iml,edalwc~ normally el1<:oun(ered in coaxi,,1 sys(ems. 
Mounting: T he o.;..:i1\ator i8 mounled in :m aluminum 
ea._(ing "nd is :sl'il'kle..! with" spun-.11\lminnm poyer. T he 
a","\\)lllhl.,· i .~ mounted on nn L-slll1)l('d panel ,,"d cha",i.~. 
Accessories Supplied: T n'.: ~;-I -H20 Paleh Cord. 

TYl'f: S74-C Cahle Connector. "['n": S7<I _1' I'anel ('0"_ 

ll<)ctor, and Tn'.; C OIII:-:i -4f}G-4 :\lultii>Oint ('omle<'lOr_ 
Accessor ies Avai la b le: T nt: lOllO-PI} ill odnbtor, "I" n": 
1000-l'i l;Ia lan~'(ld IIl oduialOr. TY1"': 1:!03-A Pvwer 
Stipp!.", TYH; l:?O·I-H P"wer Supply, Trl" ; I:!H-A 
O~rilbtor. and Ihe TYI" : 874 CO:l.xial Elemcul" such a.'I 

"d'11)1'lr~. allenu"wr.i . '"OII" ' Cl c r~ . 1!1i~('f. etc. 

T Y PEl 21 5 - A U NIT OS elL L AT 0 R (50-250 M, I 

Thc Luning clement in this OSCIllator is a 
semi-buttcrfly circuit, which has no movin;! 
contacls Imd in which the inductance :lnd 
capacitance are varied simult aneously. The 
G-i nch main t.un ing di~ll is calibrated directly 
in frcqucncy , and lhe ·1:1 slow-motion dri\'C 
is pro\"ided with an tuiblrary linear sca le. 

The oscill:uor circuit cOMists of a t \\'in
l riode connected in push-pHil across t.he hi~h 
impcdanee portions of the tuned ci rcui t. T!ti~ 
oscillator is similar to the \'-h-f oscillator unil 
u><cd in the T~Tf; 1021-A St:.ndard Signal 
CC1H'r~ltOl":< d('~eribcd on p:,gcs I·JG and 1·17. 

S P EC I FI CA TION S 
Freq u ency Ra nge: 50-:!50 1I1e. 
Tu ned e ire u it: :\ sCI"i · l)ullerfl.\" wi th no ~Iidillol: " UI1 Ult·l' . 
Frequency Contro l ; :\ (;-illell dial willi direCl frC(lucnC.\" 
cal ihr:l1 ioll O\'er 1·10 dCJ.:rC('~. Slow '''ol iol1 d rin·. ·1; 1 1":uio. 
F requency Calibratio n Accur3cy: IC;':1t no lond. 
Wa r m-Up Frequency Drift: A]}proxil1latciy 0.-11:; . 
O u tput Power: At lea~t SO Wi1!iw'Hh il1to " ';0-01>111 
loud. 
Power S u pply Requireme nts : :170 " Q1t~ doc :It:::5 IIIU 
!lnd G.a \"olt~ a-c or d·c fit 0.3 !UI1Ix:re. T he 'l'YPt: 120:1-.. \ 
Unit I'ower Sl1ppl~' is rceol1""('IIded. 

T/Jpe 

Unit Oscilla tor*, 50 to 250 Me 
Unit Powe r Suppl y . .. .. 

*PATE:\T :-:OT1(;E. s.", :-:Olc,,:/. ·1 anu 10. j)S.j!C vi . 

Mod u lation: Dircct amplitude II11Xlu\:,tio ll over th,· 
"udio.frcquel1cy range call be O\)I"in"d wilh an e"If'l"llul 
'lUdio O:sdllnlor. T he impedance :II lhe mooulalioll 
H~rlni"ab j" nbolH 15.000 Ohlll~. A cOI1\'Cl1icnl ,mdio ,",ure(' 
i.< ll lc TY n: 121 -1-:\ Unit O~cilhHor, which will deli"cr 
:lholH 55 \"()I t ~ :It ·100 or 1000 cycles rmd will yicld "bout 
;:!.">!jQ ",O<.III I;<tioll . 

Tu be: TI-I',: I2'ATi In;nlalure l"'Il-tnotlll. 

Dimensions: 7 x S x!lY.; i 1! ~·hl'~. ()Hr-"II. 
Net Weight: 7h pou!ld~. 

"I " 

Coo.: lI 'ord 

.\DOI'T 

.\1.1VE 
$ 190.00 

40 .00 
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OSCILLATORS 

TYPE 120B-A UNIT OSCILLATOR 165-500 Mo l 

The TyPk: 1208~A Unit. O;;cillator has a 
Luned circuit of the sliding contact type, 
combining a variable air capacitor and a 
mriable inductor in a single unit. A very wide 
frequency range is obtained at some sacrifi.ce 
in frequency st.ability. 

Plale and grid of t,he TYI'~; 2Gi3 Lighlhouse 
Oscillato r Tube arc con nected to the tuned 
cin;uit, and Lhc cathode shell is grounded. T he 
oscillator cin;uiL is of the Colpitts \'ypc, with 
feedback determined essentially by lhe elec
trode capacitances of the tube. 

SPECIFICATIONS 
Frequency Range ; 65-500 ~ I c. 

Tuned Circuit : Sliding N>!]tart type. 
Frequency Control: 4-i1!ch cli:", with c"lihration OVer 

270". SlOW-IIl01ion drive. 6}1 tnrn~. 
Frequ ency Ca libration Accuracy: ±2%. 
Warm -Up Frequency Drift: "'pproximatc1y 0.5c;:. 
Output Power: Into 50 n, 100 mW a t any frcqu"ncy: 
500 IllW in ccnt()r of ran~(l. 
Modulation: A"'pliwd(l modulation of :lOOIo at audio 

Type 

1208·A 
1203 ·A 1 

Unit Oscillator,'" 65·500 Me .. 
Unit Power Supply . ...... . 

'PATENT r.:OTJeE. s.,., ""te~ 3 and -I. I"'~" '-i. 

frcqucneics can l>c produced by an extern,,1 6OU"~e of 
40 \"olt~. Input i ,,,pedance is about SOOO ohm~. The Tn'& 
1214---\ Unit O~~i1lator i~ r()commcndcd . 
Power Supply Required: 300 \' : '10 rna, de 

(;.3 V; 0.9 a. ae 
TYPE 1203-'\ l'owcr Sllppiy is rcco",,,,cnticd. 
Tu be: 2C 4:l Lighthou"'ltriodc. 
Dim ensions: 6Y, x 6Y, x .8)4 inches. owr-aH. 
Net Weight: 5J.-:! pounds. 

. . . . . . . . . I 
.. 

Code Word 

.... 211 ,::\1) 

ALIVE 

Prke 

$190.00 
40.00 

T Y P E 1209 - A UN ITO SCI L L AT 0 R (250-920 Mo l 

The THE 1209·.-\ CniL O,,;cillaior COWl'S a 
ireqtlcncy ran!!:c from 250 to 920 .\ Ie in onc 
bnnd. This includes all of HlP u·h·f tclcd,,;ion 
chHI1I1C'i frequencies. The dilli is eaiibralcd dip 
rectly ill frequency, and a slow-motion drive 
is pro\·ided. 

The tuning clement is a But terny Circuit, 
which ha!S no sl iding contacts. F requency 
stabilit .Y and rc.sci.tabiiity arc excellen t. A 
d i:-;c :-;eal triode is used :.IS thc oseillalol" tube. 

The TYPE 1209-A i.s !Similar to the u-h-f 
o:-;eillator used in the T YI'I': 1021-A Stanchl,rd 
Signal Generators described on page 146. 

SPECIFICATIONS 
Frequency Range: 250-920 ""e. 
Tuned Circuit: Blll1crfl~·. with no sliding conlnCI;;. 
Frequency Control: 4_;IIch dial " 'ilh cal ihration O\'cr 
270". Slow-motion dri\"ft. 8 lurns. 
F requ ency Cal ibra tion Accuracy: ± I%. 
Warm-Up Frequency Drift: Approximately 0.2%. 
Output Power: InlO 1;0 Q. 200 mw at an~' frcqucnc~·. 
Modulation: A,,,plilmi!l modulalion of 30co at lOudio 
rrC<.llH'''cic.~ CIOn l~ pt"oduccd by nil cxtcru~\1 MJUrcc of 

40 ,"olt~. In,)ut impcdau("e is aOOm. SOOO ohms. The 
T Yl'E 1214-A Unit O;.cillator is recornrnc"dcd. 
Power Supply Required: :300 \": 40 ma. de 

G.:l \': 0.4 a. ftC 

Tn'.: 1203·'\ Power Suppb" is reco!lllnended. 
T ube: S.d,"a"ia 1\'l'c HT -43" Disc Seal Triodc. 
Dimensions : i x 671 x 9)4 ind,,~s, over-II\] . 
Net Weight: 6!1 pounds. 

:-:,:T~"C"'-:c--"c-:c-~-;;;--,--:c::::--=::--:cc-------,,_-,-("O(le Worn 

1209-A I Unit Oscillator,'" 250-920 Me ···· ······· ·1 A~lISS 
P rit;e 

$235.00 
40,00 1203·A Unit Power Supply. ..................... ALIVl:: 
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OSCILLATOR S 

TYPE 1390-A RANDOM-NOISE GENERATOR 

USES: The Ilandom-:\"oisc GcnCnllOl' is useful 
as a source for room aeolls! ics m eaSUI"Cmcnts, 
ioudspcak<'f find microphone tests, psycho
acollstic te,;! :;, filter test:;. I:t·o~'i talk measure
ments for mult jl'hannci carrier systems, inter
rCI'once test!:!, noise figure rne:1Sl\t"Cmcnts, 
meter testing, and modulating signal genera
tors :lnd test osc illators. A pair of these 
gcncralOI"l:i Clln :llso he used liS sources for 
illu::trating various degree;) of cOl'I'cbtion, the 
nuctu:llions of random sampling, :Uld some 
other point :; in statist ical t.heory. 

DESCRIPTION: The Tnt': 13QO-A Handom 
;.roise GCrtcI'1110r lI!jCS a g:I.s-disch argc tube as 
Lhe noise sumet.' .. \ magnet i!.: fi eld is applied 
to the lube to cl iminllte the osei ib lions Ilsually 
associated with ::1 ga" di:seharge, The noise 
output i" am pl ified in a two st age ftmpiifier. 
Betwccn the fin.,] llnd I<econd st age the noi~e 
specl rum is shaped in thrcc ditTcrcn t way!! 
dependi ng upon the setting of the range 

:>witch. The 2O-kc setting puts in a. low-pa~ 
fil ter which hfts a gr:\duai roll-otT :Ibo\'e about 
30 kc with the audio range to 20 kc uniform 
in spectrum lCI·el. The 5OO-kc :;cl ti n).!; pUls in 
II low-pass filt er that rolls otT abovc 500 ke. 
Thc 5-:\,Ie setting puts in a peaking network 
that approximately com pensates for the drop 
in noise output from the g~ls tube at high fre
quencies so that a rCflsonably good speci nUll 

is obbined out to 5 :\ Ie, 

FEATURES: ~ A wide range of frequencips is 
covered . 
~ Thc o\'el'-idl output level is relath'cly high. 
+- The :spcc;t rum le\'cl for audio frequencies 
is high a nd uniform O\'er the fludio 1':lIlge. 
+- A meler to indic.lle the o\,cl'-all Ic\'cl is 
pl'ovitlcd . 
.... A II'ide range of output. levcls ca n bc ob
tained by using the Tnt: 700-PI Voltage 
Di l'ider :IS an OU]puI, contl'Ol. (Scc page 157.) 

SPECIFICATIONS 

Frequency Ranges: Th...,., ru. nd_ of nobe 10,. ~Ieeted 
by a swilch are Ilro"ided: 

(a ) ZO kr: T ho ~1)(.'('l rlJ m level i~ uniform from :m e tQ 

20 ke witl,i" ± 1 dh. 
( Il ) 500 kc: Tho spcctru", le ,·,·l i ~ u"iform (roil, au c 

to 500 ke wi t hin ± ;l d h. 

(e) 5 :\I e: T he ~1lC(: Iru lll lcvd i ~ uuiform from 30 e to 
;;00 ke within ±3 db :lIId from 500 kc to 5 :\le within 
about ±S db. 
Output Voltage: T ho IllRltimlllU OI)()II-eircui t OUl]lIJt 
"olt"ge on ftny of the three bands is :t.i)Ollt I volt rm$. 

T he a\"Cf:IJ.:e "'IJoe<' l r\ul1 Ic\"el wi lh 1 "olt ouqmt i~ 
nlll)roximl\lel.,· "", fullo\\'~: 

(a) :"10 ke bllud: G rnilli\"olt~ for Qllo-eyde mind. 
(h ) ;;00 ke b:lud: I mi11i \'ult for ouc-<:.\'rle h,md. 
(e) 5 :\1 0 band : 0.5 mill i" oit fur O]l(· ·,·.,~'I ... hand, 

The 1' \"1'): 700·1'1 Vol t:,gc Di"idcr (!JH.LlC Ir,7) ClI lI be uS('(1 
willi thi,. instrument to pToddc low oUII".! le ,·el,.. It ha~ 
'lLullipl~'ing ("ctor", of 0.1. 0.01. 0.001. and 0.0001. 
Output Impedance: The »ouree impt'(hmee for maxi
tllUIII OUllmt I,. 1l1>1)roximnldy 800 ohm,.. The oUI])ut i:l 
taken from :t. 2()()()..o1llu IIO!emiomctcr, One m t t plIt 

tl'Tmin:l.1 b grounded. 
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OSCILLATORS 

Elomentury scl";)nl at ic drcuil d iagram Qf the TYPF: 1300-A Hundom-Noise Generator. 

Waveform: T he noi:IC source i~ " ga~ tube that ha~ a 
very good norm:.[, or G,\u~,i,,", di~tribution of amplitudes 
fn, liluited r,\nge..~ of thl) fr<)qucrH'Y spectrum. For the 
:!I)-kc r,"'go. th is di~tril>uti()n is modified only ~I ightly 

h.\" t1>" ",,,,,·oidahl ... a",plituric [i"'llations of :l. vaCUUIll
tube 'I1nplificr. 0" the two wide hnnds, 500-kc and 5-:'>lc. 
:;(lIne dis.sYllunclr.I'. rC~UllillR from" ch"raN(·rl"lic of the 
gas tube ""d IIlodc,."tc dip!)j"" itl the ",,,plifier. occurs 
in the output wa\'o. 
Voltmeter: A rectifier-type. average meter ii! used for 
Illca~nring the outPlit YOitlll'l;C . I t hs ClIlibmte<l to read th .. 
' _"'_s valuc of the lI()isc a' the output terminals. 
Con trols: Frequency rangc switch. po"'er swi~eh. output 
])o(ltent ionwter. and" 10 : Ilc\'c! attenuator. 
Term i nals: Jack-top hindin,ll: posts with 81lmdard % -inch 
8]) :1<';1Ig. The lower termin:,! is grounded to the paneL 
Accessories Suppl ied: Powcr cord. spure fuses. 
Other Accessories Recommended: 1')'I'E 700-1'1 
Voltage Divider (1);lgc ]57) . for obtaining low output 
Ic\'els. 
Mounting: M et"l Cahill'lL On special order the Tyl't: 
l:lllO--A H"' lllol<\-l'ioi"", Generator cal l be supplied in a 

1390-A I RClndom-Noi se GenerCltor . 

rel"y rack moul\ting with the Tn'.!: 700-1'1 \'olt"g" 
D i\'ider . 
Power Supply: 105 to 125 (or 210 to 250) \·olt~. 50 to 
60 c., - clc~. Total power COIl~u1tlpt i ou i~ "bout 5(} \,-"n.~ . 

Tu bes: The follow ing tube;; (Irc uood: 
l-tjD4 2- 0.\Q5 I- :H 

All tuhe~ arc SUPll1i~'(1. 
Dimensions: (Width) 12 x (height) 7 1-:; x (depth) !)lti 
inches, over-all. 
Net Weight: l.~ pounds. 

Typical Spectrum Lcvel (;haraetcri~tics for TYPE 13!.1U-A 
Randoln-:\"oi~c Generator. 

Code Word Price 

. . . . . I BUGLE $240.00 

TYPE 1217-A UNIT PULSER 

USES: Thc Unit Pll l~)r i.<.; a compact and 
versat ilc SOllrcc of pulse wa,-cforms for ihe 
l::tboratory. A self-contained oscillator makcs 
t he unit independent of externa l synchronizing 
signals for most applicll.-tions. 

The \\'ide rangc of pubc durations pcrmits 
transient studies on a large variel,y of net
works 1\nd sysjcms. Specifically, it can be 
applied in transient studies on passive net
works, square-wave testi ng of amplifier 
systems, and as a. sourcc of jHIlse-modulalion 
voltap;c for \"-1' signal gcncrll.-tors and oscillat,ors. 

Whcn synchronized by an extcrna l sou rcc 
of either pulses 01' sine-wnxes, the Cni L Pu lseI' 
can abo be u:;ed 11:; a simple lime-delay 
generator o\-er its range of a,nti lable pulse 
dura tions. Thc pul.sc ampli tude of onc unit is 
adequ:ltc to synchronize a second unit so 
that one pulser may be used to delay the 
t rigger pulsc for a sccond lIuit. 

DESCRIPTION: Four ba:;ic circuit elements, a 
blocking oscillator, monostablc ll1ultivibrator, 
limite!", ancl eathode follower-phase spli t,tc!", 
arc cmploycd in the design of the Unit Pulse!". 

The block ing oscillator provides the Lwcl \"(, 
basie repetition frequencies and the rapidly 
rising voltage used to produce the leading 
edge of the pulse. The blocking oscillator tubc 
C(ln be bia'led beyond cut-ofr so that the uni t 
\\'i l1 respond only to cxternally applied trigger 
signals. The synchl'Oni;r,i ng signal injcction 
circuit, employs a Thyritc resistor, which 
permits the block ing oscillator to be drivcn 
O\'el' a very wide mnge of frcquencies by a 
sinusoida l Yoltllge. 

The pulse of cmrent produced when t he 
blocking oscillator conducts is used to providc 
a pulsc to start t hc swccp of an ostilloscope. 
A timc delay of abou t. 0.1 microsceond is 
produced bci..wccn this pulse and thc pro-
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duction of the main pulse by an L-C network. 
T his t.ime dela,v will permit the outPllt pulse 
to be dsible Oil an o.icillo~5('opc S\H 'CP 81 luted 
hy tbe sy ntilnHlizing pulse. 

The monO~lahle muljiyibralOr circuit. pro
dlWCS the adjll!Slahlt'-cimation pulse in four 
overlapping ranges, t.imed by a va riable 
voltage and H-C networks. 

A limiter is used to remove imperfections 
in t.he pul:'ic alld t.o stabilize ~\tllp l ittldc \'Hl'ia

lions with repetition rate and duration. The 
output. system is a cathode follower, wh ich 
Illay be connected as a piwsc splitter to permit 
the usc of either posit ive OJ' negative pulses by 
. ~imply removing the shorting ba r 011 the 
ncgati\"(~ pulse output. tCl'rninals. 

The amplitude of ' the output pube is 
adjU:iled h,\' \'lll' iation of the yoltage Oil t.hl' 
limiter. Th is sy:o;tem of amplitude control is 
adequate for most purpose",; buL under ",ome 
eonJitiow;; it may be de;sirable to use an 

OSCILLATORS 

externa.l 11ttenuator, since, with an u n regu~ 
bted power supply, line trall;;ielHs wi ll havt' 
somo clYect on pulses of small am pl itude, and 
.~incc a small amoullt of ('IINgy (0.1 V01L) i~ 
present. at lhe outpu\" tcrmin:l.\s by capaeilin' 
coupling and is not. remo\"(~d by the amplitude 
controL 

FEATURES: ':Joo- Wide mnge of pul.ie durat. ions 
and pulse repetition rates. 

':Joo- Fast rise time - 0.05 microsecond. 
':Joo- Pu];:;e duration settings are stable and 
accuratc. 
~ Pulse repetit.ion rate can be stabilized by 
IHI external somee, if de;sired . 
~ .Pulse amplitude IS adequate for lise 
direcLly on deflection plates of an oscillo
scope. 
~ Internal time delay of Ho microsecond 
permits leading edge of pulse to be visible on 
most oscilloscopes. 

SPECIFICATIONS 

Pulse Repetit ion Rates : 
30~. 00 c, both :;.,·nchronhcd to powcr linc. 
100 c. 200 ~ . ..-;OO c. 1000 c, 2000 c. 5000 c. 10 kc, 20 k~. 
"-;0 kc. 100 kc. all ± 10% or 20 c. whichcvcr is grcatcr. 

P u lse Duratio ns : Continuou~ covcmge in four rangcs 
0.2 to 60,000 ... ,;(.~. Accumcy ± 10% or 0.2 ... sec. whichc,·cr 
i~ j:.rcatcr. 
Pulse Shape : Hise limc 0.05I'<lCc. 

F'll! limc 0.15 I'~c~ . with oUl))Ut tcrminal.,; 
.,;hu llt~,<1 b.,· 15 I'l'f find I Mfl. 

Thc ovcrshOOl lila.,· he ~et 10 he Ic ;;,'! thfln 5% of onc
half minilllum ampliludc ""d thc top of thc pul~e is flat 
IU within .'icc of l!Ia~i"l\ull (tlllj,li\udc at Idl dura tions. 
Exter na l Synch ron iza tio n : 2.; ,·ol(~. r-m-s. i.< .';utr:i(·ir.nt 
for ,·on(inuous 10<.:kin!; o,·er the r:Ulge of 15 c to 100 kc. 

Outp ut Im pedance: AI)pro~imntcl.\" 200 ohms for 
po;!ili\"() j)ul;;cs and ;500 ohms for Ilcgati,·c pulscs. 
O pen Circ u it O u t pu t Vo lt a ge: 20 ,·olt:; (or pulses of 
either polarit.". 
Stabi li t y : No time jitter is ,·bihle whcn a full p·criod is 
di~]Jh.\"()(1 0 " an o5Ci1loS(:Or~(: . 

Tu bes : OAIIO. 0.\K5. ().\ ~n. O.\L.~ and two 12AT7. 
Accessories Supplied: Ono ,,"ultipoint connector, 10 : 1 
200 fl att<)nuator . 

Power Su pply: 300 \"olts. 55 ma; 6.3 I'olts . 2 a. Tn·t: 
1203-,\ Unit Power Sup])I.,· i$ I"ccolnlncndcd. 
D imension s : ( \Yid th) 10% x (hcight) [~7i ~ (dcpth) 6 .J..1 
inches. o,·cr-nll. not includillg p·owcr-Jiuc connector cord . 
Net W eight:;; .J..1 pounds. 

Code Word I'rke 

1217~A 

1203-A 1 
Unit Pulser* .. . . .. . 
Unit Power Supply . ....... .... . 

... ·1 

. ... 
.... MASS 

ALIVE 
$195.00 

40_00 
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WAVEFORM-MEASURING EQUIPMENT 

TYPE 1932-A DISTORTION AND NOISE METER 
USES: The T\'I'~: 19:12-:\ Di:itortion and Xoise 
)[etcr m(':t~\lI1'S distortion , Iloi:<t'. :lIld hum 
1('\"(·\ in :1.udio-frcqucncy circuits. J II conjunc
tion with the THE \031-.\ ). Iodubtioll 
)' Ionitol'. the TYPE 1170-11 F-\! :'.Ionilol' 01' 

the TnE 11~-T '1'\' :'.[onitol', itcan be used 
to mea!;uJ'(' t hese qWUllitiC's dircctly in the 
olliput of radio broacicllsting transmitters. Jt 
finds mallv Ui-!('i-i in the ('ommullications 
bborator," 'lind in the production tC'3ting of 
radio recein'n; as It wide-range, highly sensi 
ti,'c \'o\tnwl('r fo r ~mdl measurements as 
s ign:lI-lo-noisc rat io .. \ V C dlat'a('\ rri"tics :lJld 
hum lewl. Wit II 1 he aid of :til o,.:ei ll o,.:cope. 
indi"idual hllln and disLortion t ;UlllpOllt'I II S 

can be i<klll ified. 

DESCRIPTION: The princip:ti clemenllS of the 
unit arc 1l high-~ain amplifier ,,·ilh an H-C 
intersta)!1' coupling unit ,hal balanccs to a. 
s ha.rp nllii. :~ calibmt{'(1 attl'lHm!or for adjust
ing the scnsi !i"it.,·, and a YllClium-tube \'olt
meter. iJcgcnc1"!l.lion maimains s tabilit.r in 
amplifier g:lin :Uld a flat transmission chamc
teristic except "'i,hin an OCtil'\"C of the null 

frequcncy. T he 111111 frl'qu£'llc .... is cOlltinuolIsl.,· 
\";1,.rL:\ble. The Ilull Il('twork p\iminatcs the 
hmdamental of the :ludio-fl"t'qlH'II("Y sil!:na1. 
le:wing only the di lSlortion prodlll'l l<, which 
arc" indicated dircctly on the panl'lmdcr. 

The nun IIl't\\"OI"k is .~\\"il c hed mit of the 
('in'lIil for lIois(' Ilw l hurn nW:l"t1t·(·menL-.;, and 
lh(' ins inlllleni thell op('mll'.s :lS :1. h 'ighly 
.~('Il.sili\"(~ ,·oltnWf('r. Two input ("ircui\s arc 
prodded: ( 1) a t l"allsfol"J]wr for bridging a 
GOO-ohm line: and (2) :l din'd ("onncction to 
the lOO,OOO-ohlll g:lin (·unlrol. 

FEATURES: ~ CIJIllinUI)Us adjusllm'nl of fl"t,
qlll·II(· .... o\'{'\" I he ('111 i 1"(' audio range is pro\·kh .. ·d. 
.. Quick fl"(!qll(,I1(·.'· s(']('dio!l. 
.. Fl'CqllclI("i('s up to -1.),000 ('.\"('l~·:; :lre pas,.:ed 
by the n.mplificl' ('in:uit", ":0 ih:li di:~tortioJl 
me:1lS UI'Cmcnti) call be:- made 011 fundamental 
Ircquellcie;; up to I '-"non c.'"(·ll's . 
... Distort ion as lo\\" al< O. I c~ ('an he Ill(':ls ured, 
... An auxiliar.,' dhm caljhr;~tioll is prodded, 
.. . \n oscilloscope connct.'tioll i.-.; pW"ided for 
\'isu;t1 obscn'ation of t hc !lui,,!' 01' <1i,.:t 01"1 ion 
com poncn ls. 
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W A VEfORM 

SPECIFICATIONS 
Dis tortion Range: Fu!l-llC"lc dcll.eeliou$ for 0.3% . I!,;c. 
;/';'. IOCIc or 3if ;. dj~tortjon. 
No ise Measu remen t Range: SO db belo"' reference cali
bnuion I<:,'el. or SO db belo\\" an ftudio.;frC<lucncy sill:n,,\ 
0( 1oero dh,,, 1I.~\·cl. a\. lH:lxl11l\un ;;cn"itivity. 
Aud io- Frequency Range: 50 to 1&.000 c,,'des (fund,,· 
,,,,,,,\,,1 ). for distOl,tion rne:;surCUlC"t~: 30 to '15,000 c.,·cl ... ~ 
for ""ise aud hum lI~ea"lLn)!l\ent~. 
Ohm Range: I'ower-Ievel rilllgc i~ frOIll +20 to - 00 
dill", (U dh", is one milliwatt in GCXl ohlll ~) . 
Input Voltage Range : U! to :lO \'olts for the 100-
kilohm inl'ut. ,,,,d O.S to 30 ,·ol1.~ for the GOO-ohm hridging: 
input . 
Accuracy : Fur di~torlion lllc"sur(· IIl('nt.s, :i:5o/r of full 
",·"le for c:lrh n"'~c ± rc.-idm.! distortion :IS noted Ix>low ; 
for noise :lUd dhm mc:'~ur':IIl ':l\I;;. ±SC~ of full ;w'I I.:. 
Res idua l Distor tion Level: 

1()().J..:iloh", Input: 0.05%. rn"x .• bclow 7500 c. 
O.IOCIo. m:l.~ .• IIbo\"<: 7.::.00 c. 

Brid.L:iulI: Input : 0 .1 00/r-, mllx . . between 501111(170<::. 
0.05% . rnnx.. hetU"ecn 70 and 

7500 c, 
O.l if7c, IIl:tX .. "bove , GOO c. 

Resi du al Noi se Level: J.c;;.<; thllll -SO dh. 
Input Impedance: 100.000 ohllL ~ unbnhuL~~'<1. lind GOO
ol .. n hrids.:i"].: input (10,000 ohm~) . ]},,1allccd or Ull

h .. 'tlanccxl. 
Meter: A Inr.&.:c ULCH:r with '1Il il hunin"te<.i ;;.:"Ic is pro
\·ide<.1. C'I1ihr:1too in pcrc(""nt:lge lind db, T he ]y.Llhsti c 
cio:lrll('!crist ic 1$ s imil"r to tlHlt of " ,'U mctcr .. 
Vacu um Tubes: T he followiu.L: tubes nre liup"lied: 

·1- 6J& l - ';K (;"GT / G l - (iX;'(;T 
1- 68:\"7-01' ] - /;116 2- 0 D3 

TlIpe 

1932-A 
FRI-412 I Dis tortion and Noise Mete r . 

Alumin u m End Frames . . 

Accessori es Supplied: Line cord .. rllble for conncctin.&.: 
to t he T n'.: IQ31-A :-'IOO"I:oti01l :-'I onitor, SI)'!.rC I,,~ 

Other Accessories Requ ired: For U\C:l"'LrinK the dis
tortion ill oscilllltor:; nnd other nudio-fre<tucney .sourees 
tlO 'l([dillon,)1 cquiplIIcnt is rc.qui recl. For " Le'L.s\1L·cments 
on "LIlJ)lifier.;l. litLc~, "nd other eon"n uni<:"tio,,~ l\e~works, 
:1 low-di~tor t io" o~dll:Hor i~ reqlLil·e<.1. T n't: I:IOI-A Low
Distortion O~("i1l:ltor (I:!C<! p:l/l:<..' 15$) i ~ rcco"""ended. 
\\'[,CII the modulated O\lIP'lt of It nlllio tr"" SLnil1~" i:'l 10 
be mC:lsuTl.'d .. ,t lincar J .... "'od"l:Itor is nt'·("",~"".\, . Th.;) 
'1'\"1'.: Hl31_A :\l ollul:llion :\I onitor (P:<I(C 1!IS) or Tn'to 
lliO-B 10""-:\1 :\ lo,,; to1" (pa~e 1!l6) :tntl the Tn.: 11S:\-T 
T V .\I ouitor (1):11((" Hl4 ) :Ire reeOnllLWlld~1. lI owe'''.;)r, 
:tny detector ~.\ · ~teLn h,wiug milliuLluu \Uuli~tor\{-d ou~ 
I)ut of 1.5 ,"olt~ rLUS can be u>c<l. 

Term inals: T ermin"ls nrc pro\'ldcd aL the rear for con
lIe<:tion to the modul:uiou monitor. A Westcrn Elpctric 
j"ck is l)rol"id~'<.1 ;I t the l)llncl IIliSO. 11$ :Ill nu~ilillT .. \· input 
cir~\Lit .. I'lu l(.L:inl( illw this j:.ck automll t ic"lly di~conncc~ 
tl,c rCar eonncrlors, 
Power Supply: 105 to 125 (or 210 to 2:',0) ,"olt.~. GO W 
(;() cyele~. 'I'll<! line inl)ut I}OWl""r is 65 W:lU~ .. 

Mou nting : The in~trumcl\t is rl'la.,· rack ILlOlLILted. I~nd 
[mmes lITe ","ail:lble for tabl.;) mOllUtinl(. (Sec price lisL 
below) . 
Panel Fi n ishes: Standard G.;)nerul ll:idio h"'ek cr:lckle .. 
Certai" ~und"rd fini~h,,~ wl,i"h e"IL I.l(! prO<..""<!;;..w·d ill 
(ju:Hl1hy ":In be s\!pplie<.l.. 
Dimension s: 1'lIncl (Ien].:!h) 10 x (heis.:hL) 7 iuche!'! : 
dCl)th behind 1)lIncl.. 12 inches .. 
Net Weight: :17 % II-/)und$. 

... "I .... 

C<>t/r Iron/ 

TABOO 
E:\ I)FH.-UIDI G 

I'ric" 

$595,00 
10,00 Pa ir 

TYPE 1932-Pl A-M DETECTOR UNIT 
T he Tnl'; 1032-1'1 A-.\ [ Delecl ol' (; ni t, fo r 

mca~lIring t he ,,\ - '\1 IHlisc Ic\'el in F-:\[ tran;r 
mitl el':'3, con~i:'3t:'3 of a linea r rectifier a.nd lUl 
r-f filter .. with pro\'i:'3iOIl for introducing an 
lU ldio-freqllency calibrating \"oltage .. 'I'he de
tector ou tPlt \.., after fil teri ng, is pas::ied ,hl""Oligh 
:tstl~ndard 75-miCI'osecond de-cmph~1.:Sis circui t 
to th e Distortion und :\loist: :\Ieter. The de
cmpil:t.';is circuit can be switched out 1.0 give li 
(ht cilll.I·;l.clcristic, if dpsircd . A microammetcr 
illdic:l.t es the diode C1 UTcnt.. 

Provision is made for the lI :'3e of a n extcrmd This featurc permits \.. he detector uni l to be 
diode detector 1.0 <;O \'e["" ranges of carrier fre- IIsed \\"ith the T YPE lI iO-BT3 F-:\ r :\ Ionitor 
ql1ency not included in the normal opemting (U-H-ll') diode mixer to mC:lSlIl"e 1\-.\ '1 noise 
ran):!:p of the self-contai ned diode detector. in U-H-F T V tnl nsmit..lers, 

SPECIFICATIONS 
R- F Input:" to S ,"01t~ re<l'lired. from 10w-iulped:\lLee 
line .. 5()-:!:!O :\1( •. 
Aud io Input: '100 e}'c1c~; -\ to S volt'i: 1000-ohm input 
iL"p(.'(h.uce. 
Audio Output: 

~O-30 .. 000 eyclcs ± l db: or 75 I'SCC d~L .. plmsis 
ehanLctcristie .. 

1 10 \.5 volt ~, into 100 kf! 10..([. 
Diode: 1><3'I-A Crystll!.. 

Typt 

1932- PI r A-M De tector Unit . 

T erm inals: T elephone jack for :I-f \'olt"/l:c: N}:tx i"l .. '(m_ 

IICt·tor for r-r voltal(c: plul!; for in;;ertinl': into plLu.:1 jllcks 
of Distor tion :lnd Kub~ .\I eter: telcphone jack for 
eXlerual d iod e detc<:tor .. 
Accessories Su ppl ied; I TY!'~: 87'I-C8 C; .. hl{l Conu~'<.:tor, 

Mounti ng: Black wrinkle-finish cn."" .. 
Di mensions: 534" x 6 x 2:1 inchcs, O\'er-:l li. 
Net Weight: 1M poundd... 

CoJ~ lI'(}rd I~ric" 

A:\1DET $60.00 
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WAVEFORM 

USES: The wave lUlalvzcr is u",cd to rnC<tsure 
the amplitude [lnd frequency of the com
ponents of a steady-state complex elect rical 
wf\\-cfonn. These jm-Iude not only the com
ponents of harmonic di",tortion, but also those 
of inlCl'llloclulatioll distortion, noise, and 
hUIll. 

Specific uses of the TYf' E 73G-A Wave 
Analyzcl' ineilldc the measuremen t of dis
tortion components in audio-frcqucney equi p
ment, broadcast receivers and transmitters, 
telephon e systems, public address equip
ment, oscillators, amplifiers, and vacuum
tube ci rcuits in general; harmon ic stud ies on 
c1c<.:tric po\\-cr systems and electrical ma
chinery; hum measurement in a-c opcr:ltcd 
cOlnmuniealion Clll lipmcnt; noise analy,;is; 
and induction studics on telephone lines. 
As ft, sharply tu ned \"oltm~ter, it is invaluable 
in the measurement. of the Lransmi,,;sion 
characteristics of electric wave fillers und 
as a null detector for impedance bridges. It 
is an excellent detector for intermodulation 

TYPE 

736-A 

WAVE 

ANALYZER 

distortion mea,,;urements using t.he ' I 'Yl 'I': 
1:30:3-.\ Two-Signal Audio Uencnltor us a 
source, 

DESCRIPTION: The TYPE 730-,\ Wavc :\l1a
Iyzer is a heterodyne type of vaCllum-t uhc 
yoltmeter. The interrneJiatc-frc(!Ilt:nc), ampli
fier includes ft, highly selective fille r using 
threc ctUl1rtz crysta ls. The use of II heterodyne 
method makes it possible to vary Lhe response 
frequency while using a fixed-frequency 
filte r. 

The outpu t. of the local oscillator and till' 
whole of lhe complex Inl\'eform t.o be exam
ined are fcd to a balanced modulator wherl;;! 
lheir combination produces both the Sllnl 

and difl"ercnce frequencies, or side hands, ill 
the output. The original of the complex wave
form is not plIs;;ed by the modulator intcr
mediate-frequency OUI put tnlll"fonner, :Illd 
the local oscillator cHITier frequcncy is sup
prcs,,;ed in the output becausc of the t.wo-tubc 
balanced modu lator employed. 
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The 50-kilocycle component of the upper 
side ba nd, proportiona l to the volia J.!,'e of that 
frequency present. in the original l\"twe 1:0 
which the ma in dial is set, is selected and 
amplified by the intermediate stnges. The 
step attp tl w.l/o)",; I)t"O\'ided m;lke it possible to 
IllCllf-m r c It wide range of voltages. 

FEATURES : ~ .-\ "Aat. top" characteristic tiS 

S i H)\\"1l by the cun'e at the right. is obblined 
by l! . ..; i n ~ the 1 It rc{'-cry::;tlli f1l1er. T h is featu I"e 
maketi t IlII ing eu.-;iCJ" and increases the st<1-
Liliiy of the tun ing adju,.;tmcllt. 
~ .\ I'ery wide range of input voltagc,; -
1,OOU, OOO to 1, fu ll scale - can be accommo
dated d irectly. 
~ ::)(']f-contairwd cal ibrati ng syst.ems mnke it 
po,;.-;ilJle to ::;lfIndmdizc the voltage /llld frc
ql!C!H':Y calihrations e/l.~ i ly aL /lny time. 
~ T he input impedance is constant at 1 
megohm, hut a bu ilkin IOO,OOO-ohm poten
tiomcter is prol'ideu as /In aiternat.e inpu t 
syslcm where ab:;olute volt.age lel'e1.-,; need 
not IJe d etennincd . 

WAVEFORM 

• . . 0 . • • 
<>a..<> " . ' .. --..:i: , • ., -

i iii 

D. fj , Ll 

II' 
I. I 

I!!II 
, 

II 
Transmission charllcteristie of the crystal filter ill the 

"I"yl": ,36- .-\ \Va"c r\tlfttyzer. 

~ External magnetic fields cause no trouble 
becausc thc balancer! modu lator is fed hy 
a phase inl'crier t ube, mtlwr t han by a 
lrnn . .,formcl·. 

~ Hu midity effect.s nrc minimi zed by hermct
ically scaling all cr itical pa r ts includ ing Lhe 
cry,-,;tal;,;. 

SPECIFICATIONS 

Frequency Rang e : 20 to 16.000 cycles. 
Selectivi ty : App!'o~i,"atcly a~ ~hOW' l in plot. "b",·c. 
The re~po"S<l i~ down I" db iH 5 cycles,:30 dh:n 10 cyclc~. 
GO dh a~ :30 cycles fro", the pcak. The ~etccti\"ity i~ con
._tam o\"'r the fr('(lupnc.1" range. 
Vo ltag e Range : 3UO micro\"olt~ to 300 volts full sc:d e. 
Thf' 1"'''',1 did-ion On the meter eorrc~pond~ to I() /'v . 
TI'" 0\'",--;111 range i~ divided into fou r major r''''ge~ : 
300 1" - tv :\00 n,,',:-\ ",v to:; ,' . ;-10 ",v to :30 v. o.a" to :lOO 1-. 
E" "h of Ihe., " r""l(e~ i~ divided into se\"{ltI scale r;1n.l(eS; 
f"O' I'x'""'pte. the O.;{ ,. to 300 \" ra"l:e ha'S the fol1vwinJ,: 
fnll __ ,·"l" ran!!",,: 0.:3 \". 1 \"."31',10 v, 30 ".100 v. 300 ,' . 

. \ diret·t-rf':Htin.l( df'dl)f'l scale is abo provided. 
Vo ltage Accuracy : Within ± o5% on all r:l1lges. Spurious 
\'ohal('.!~ fro'" loiJ:loer ord'.!r '''' •• dul"tioll producls in lro
(\11" ('(1 h.,- the de1(.'clor lire SU]Jpres~ed by a~ t'.!:I~t 70 db. 
11Ul u is ~\lppr~ .... <e<l by al lea.~t 7(; db. 
Input Impedance : O"e mejO(ohm when ui!ed for direct 
\' ohag(l I"ea~ur'.!'''('''u. \\'II'.!" u~~'<i wilh lhe iUIHlt poten
lio"'ctcr it is apPI·o.ximalety lOO.OOOohm$. 

'J'YP' 

Accuracy of Frequency Cali bration: ±(2% + I 
cycle). 
Vacuum Tubes Required: 
:~jC(; 1-0('5 
2-----6KG--CT/ G l- i;Xo5---GT! C 
3-0J7 I-BFa-GT/ C 
1-0B8 3-XE-48 neon lamps 

Tlw"'l are ~Ilppl ied with the instrument. 
Power Supply: A-C lin(l, 105 to 12.'. ,,()It~, 40 \() GO cycles. 
.-\. eh"nge in Ihe VOwer In,,,~for''''.!r co",, '.!ction permils 
thfl \lW of 210 lO 2:.0 volt ~. '10 to 60 eyel e~ . A volt"ge-
$t:\bili~ing circuit is included. Power in!Ju~ i~ ubout 65 
watlS. 
Accessories Supplied: Spare neon lamps. spare fu1!C~. 
one 'j'YPI-: 27·1-;'; 1': Shietded Com,cctor, and a line COllllC'C

lor cord. 
Mounting: Shielded OIl.k cabinet. 
Dimension s : (Widlh) Hly'! x: (height) 25.\1 x (depth) 
10yg il\ehc~ . over-al l. 
Net Weight: 8(j.!.i pounds. 

Code Word I' rice 

736-A I Wave Analyzer . . . . . . . . . . . . . 1 ASKE\\' $1075.00 
I',\TENT KOTle!':. See ~ote Z, pnllC , -j . 

Fot" 01 her audio-frequency nnalyzers, see puges 16 to 20. 
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WAVEFORM 

USES: These devices are designed fo r record
ing the trace of 11 cat hode-ray oscillograph to 
obta in an accurate record of transient 
phellomena. Typical applications nrc the 
st udy of the response of electrical network s 
to suddenly applied voltages, the recording 
of switch ing tran sients, and the study of the 
instantaneous \'uriutiolls of volta!!;cs and cur
rents in clcctri(~,ll machinery under arbitrary 
load vllriation.~. 

DESCRIPTION: Tn the TYI'~; 65t-AE and TYPE 

G;jl-AH Oscillograph l ~ecol'ders, the film is 
dri\'Cll contilll1Hll~' past the aperture, so thnt 
the tntce of the horizontally deflected cathodc
my spot is n'corded as a continuous linc. The 
TYFr: G.'it-AE is de;;igncd for usc from very 
low .~pccds (with speeial motors) t.o rates up 
to tlDOllL 35 feel pel' second with the motors 
supplied. The TYl'~; 65!-AH provides speeds 
from about 25 feet per second up to tlpproxi
mately 100 feet per second. 

The huge central dri\" jng sprocket and a 
bot tom tnke-up reel are drj\'en by separate 
motors in the TYPE G51-AE. The iorq ue 

TYPE 651-AE 
AND 

TYPE 651-AH 

OSCILLOGRAPH 

RECORDERS 

c1uHacterist ics of the )n0101"S ar'e such that 
the proper fllIn tenf;ion is mainta ined tlf; the 
film passes from the IO:H!ing reel to the take
up reel. 

The Typg 6.'l I-AI-I use,.; 11 single motor', 
Jri\"ing the ta ke-up reel, and Illl electrical 
govel"llo[" on the .sprocket shaft. (Note : fhe 
photogr;lph abO\'e shows the TYPE 651-AE) . 

Focusing is accomplished by vielling the 
image through the focusing eyepiete when 
the \11"0 apertures in the dr·jl·ing sprocket 
are aligned horizontally. The image fot"m,.; 011 

a sInn ll pi ete of translucent film whith clln be 
located on t Iw sprock et. 

FEATURES: .. A \\"ide range of fi lrH speeds CUll 

be obtained by vlIrying the voltage applied to 
the motors. With sp{'('iul motors very low 
speeds can also be obtained . 
.. The lens mounting is Hrrllnged to permit 
foc usi ng O\'er a wide range of distances. A 
simple and direct foc using means is pro\'ided. 
.. Reels will hold a full tOO feet of film and 
are int.ereilltngeahle . 

SPECIFICATIONS 

Fi lm: Any 3:>·"'0, fil< ... Or r"'per with "(""dard perfom
lion~ can he rull . Daylight loading and unlo~d ing with 
neg!i~ilol~ ""acite. 

TYPE n51-AI':: When motor" are operated at the 
specified \"oltages. film .• peeds ootw~,<,n n.pproxi"",teh" 
5 and :.15 feel per se<:ond are obtainahle. :-l oto r6 gea red 
lor lower speed rangc.;; can be supplied 011 ~peci:,l order. 

Tn-.: 651 -AII: Approximately 25 to lOO feet per 
second for ~pccificd \"oltn~e~. 
Le!",s System : Lens mu.st 00 purchased "<:pnrntely . A !~!l8 
of aperture/I!.:> and 2-inch foc~ l length in an adjuatable 

lllollllting that perlllit.~ focU'<in g for di,tances betwL,<,n 8 
and 100 illches is "Yaibble. !l.SilClllbled with mounting 
plate to fi t the recorder . (SL>{l pricc list) . Thc [,nage for 
lo<:using i~ ohserved dircctly on the equi\'alent of a 
~roulld gbss in the pla"e or the film. The lens is equipped 
with '''' iri8 diaphrni>:m. 
Oscillograph Screen: A 10w·pC"r~i8tence actinic blue 
screen. sllch "S olle with a 1'5 or PI \ phosphor, should he 
used for best results . . 
Reels: SpeciaUy made re-el ~ for loading nnd t ake-up arC 
supplied. C"pacity of reels, 100 feet. 
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Drive System: 
Tn'f' wi.AE: Doth the film-drive SI)roekllt lind the 

ta.ke·nl) red lire driven by universul (a-e or d-e) motors. 
The film ~pood is \':Jried hr IlPI)I.,·inl: \'o1ta.ge~ betwoon 
65 and 200 "olt" to lhe>Kl tnotor~ . 

Tn'f; (;.51-AI I : The take·ul) rool b driven by a uni"er~,1 
motor. the .~ peed of which is "uril"(l b," IIppl.,·ing ,'oll:lges 
between &5 lind 230 volt.:!. An a.dju~tl\blll eleetrie governor 
con trol ~ t he ~proeket ~h :lrt ~pll(l(l. 
Speed Control: When 11 3-\'olt or 230-\'olt. 50- to GO
C~'clll !len'ice is uvailable. a T\' I'!: V_51 f ;\1'1' or 'f'YI'!: \'·511 
Va.r iac may be ,, ;j(l(j to vary thn \'oll'u;e applied \0 lhe 
motors. For d -e seryice, resi~t,,"ee "'Nh()(l< of "01111.10:" 
("ontrol Il1U~1 he 11-""'''(1. 

WAVEFORM 

Starting Characteristics: 
T\'I'E 651-o\ E: Full operating ~peed is reached in ap

proxilllatdy 25 feet of film tTlwel :It maximum spet'd, At 
lower SI)cOO>I leu film i ~ eon~umed in rnaehing Olx:r;.ting 
spood~ , 

T H'" 65 1.AII: Full slx:ed i,~ attained in from 10 to 
40 fool. 
Accessor ies Su ppl ied: ,\ linn connector tord. 

Dimensions and Weight : 

T,p< 

651-.-\1-: I 
651.A II 

l.c"U1h 

12 inchC::l I 
12 il1che~ 

Width 

1I %, 
S 

Code W ord 

/leiy!,/ 

1G.\1 
,,~ 

.\'~t W ciyh/ 

1 321l0und~ 
aO%'I)()lmd~ 

I'rice 

*6S1·AE 
*6S1-AH 
6S1 · PS 

Osci llograph Recorder ... , .. , "-, -' "1 
Osci llograph Recorder , " .. _, _, ___ •• 
Lens Assembly, f / 1.S)( 2 .0"_. _ ••••• • 

I)IXEB 

D\tYAD 

DIARY 

$600.00* 
650.00* 
16S.oo 

' Without I~n~. 
I'ATE/I;T /l;QTl C K See NOle G, 1"'1(" "i, 

TYPE 830-R WAVE FILTER 

USES: The TYPE 83O-R Wfwe Filter is a 
sharply-tuned band-pass unit whi ch can be 
used to eliminatc harmon ic:; from distorted 
wan'forms, for i:soht ion of <L lOOO-cycle com
ponent of a complex \\'fi.VCfOl'lll, und to eJjnJi
nfi.te spurious-fr'equcncy yolt.ages from fi. 1000-
cycle rueal)uring sy::;tem. 

DESCRIPTION: T his band-pass filter is sharply 
Ituwd for minimum aU emmt ion at 1000 cyclcs 
a nd maximum attenuation at t he second 
harmonic frequency, 2000 cycles. The inpu t 
and OlltpUt.. coi l:s of Ihis unit arc tapped so 
th,~t.. the filte r can be used \\'jlh different 
Icrminating impedances. 

FEATURES: +- J ,ow aLtelllJation at 1000 cycles. 
+- Sharp eut-otl' wilh ma:.;irnlllll altenUll.iion a t 
:.:pcollli harmoni c. 

+- .\lay be worked from It vacuum tube (plate 
resistance 5000 ohms) or :1 £laO-ohm li ne int o 
a circuit of 11lmosL any impedance \\'ith sa.t..i:s
factory result :;, 

SPECIFICATIONS 

Atte nuation Characteristic: Sw >1ceomp:mying curve. 
Voltage Li mit: \'oll:l,ge~ UI) to:3 \'oh~ at ,m," fre<tueney 
mllY be >11)plin<i to the 500-011ln input or 10 volts at tllC 
5000-ohrn input without significantly al\IJring lhe 
rc~pon"" cnr \'c:s, At higher ,'ol':age le"els. ~li);ht :shifts in 
the fr(l(IUellc ... of the IIttenulIt ion pellk>lltl,\\, Ix: expeelccl. 
Term inals: Soldering lugs, 
Di,m ensions: ( Hcight) 47'8 )( (width) 3~(G )( (dnplh ) 
" inche,~ o'·crall. 
Net Weight: 3.\1 pounds. 

CUI-Off rrtqtJ.c"C1J i ml'MQI!ct Code lI'ord I'ricr 

830 -R lSOOO o. soon to i 
1000 cycles 50,000, 5000, 500 or I 

son 
Band Pass I t'IUl'EltHOTE 

GENERAL RADIO COMPANY 
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METERS 
I II t he fo llowing section of the cata log 

a rc describ\'d general·purpose meters of 
sc\'eral types and one spt'('illlillcd instrument, 
the TYl'~; l.~Ol-A Light i\ [c!cr. The general
purpose meters include vacuum-Lube \-olt
ml'lCI'S for the measurement, of alternating 
voltages o\'er vcry wide ranges of frequencies , 
oxide-loccl iHer metcl's for nu:asuring input. 
\'oltl.ge and out.PUI. power, pl'ineipally in the 
:uldio !';Illge. nlCuu m-lubc \·o!tmctCI·S I"O!' 
measuring direct. voltage Il'here negligible 
current. can be taken from the source, and 
mcgohmmcters fol' the measurement. of high 
I'C5:!is tanc('s ranging to 1,\\'0 million megohms. 
The Ligh t i\ feter intpgntl cS light inlcn.-;ity 
wit h respect to time, providing nn exposure 
index for color photography with electronic 
speed lights. 

:\ Ieters of all thelie types reprcsent. pioneer 
work of the General Ibdio Company. The 
fi n;t instrumen t. ('omhining :~ diode peak 
re('lifier wilh a degenen"l.ti\'ely !Stabilized d·e 
mnplifier to indicate lhe recti fied voltage \\·as 
introduced in 1()37. Advantages of t his 
a tTangemen t. are wide frequ('ncy range, high 
inherent. stabilit.y, fl, convenient. circuit for 
obtaininl-!; il. multi·rang(, meter, and a ('llii· 
br:u ion substantially independent of tube 
ch:tnu;tf'rislics. Voltmcters of this type are 
now us..'(1 i n c\·cry eonccin\ble type of 
application . Th is type of circuit is the basis 
of bot h the highly.prl.'Cise, wide·frequcncy· 
range T YPE 1800· :\ Vat.'uum-Tube Yoitmctcr, 
fo r mca.s\1l"ing both a· c and d·c pot.entials, 
and t.he economical THE J803·A \ '!It't l1lm· 
Tu bc Volt metcr for me:lsuring ;t·c potentials 
0"('1" :t some\\·hat. narrowcr frcqueney range. 
The t'xcellent. characteris tics of these meters 
and other G H meters nrc compared on these 
two pages. 

The first megoh mmetcr was introduced in 
1036 and appl ied lhe degcnemtivc vacuum· 
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tube d·e meter to the convention:l l ohmmeter 
cirellit.. In th is application the degenerativp 
eir(·llit not. on ly gi\·es sta.bili ty and linearitr. 
b1lt. permits [L large vo1t:lge swi ng to takt, 
place in the grid circuit. of the tuhe and 
greatly increases the effecti\'e input re:;i .. ;tancc 
rcsulting from grid current. The THE 1862-,,\ 
.\ Iegoh mmcter, using this circll it, me:lsurc:; 
insulation resistance \\·ith ihe standard 50().. 
volt test potential applied to the sample, 

Celloral Hadio Company nlso pioneel'ed in 
th(' appii(·ation of oxide reetifiel" meters to 
comlll lmiCI.~liOIl problems. The first constn nt
l'csisttlnt:e OULpuL power metcl· of i hi .-.; kind 
was introduced in 1929 :wel was followed b,· 
the '1'\"1'1>: 583-.\ Output. Power i\ lctcl" conl
bininl!; t he oxide rectifier meter with 1.\ resistin' 
load :md a tapped transformer, providing :I 

S(' lIl'iii\'c amlio--frefluency pO\\"OI· metcr for 
load resistances \'arying 0\'01' n. r:U1ge of 
SOOO to I , A hu'gel' m<xlel, the TYI'~: 7S3-A 
mea.:;urcs powcr up lo 100 W/.l,tts, 

VOLTMETER CHARACTERISTICS 

An important group of mcters comprises 
the fL-e vol t mcters intcnded f Ot· lISC up t h rOllp;h 
th o 1"!ulio·freqllcncy mngc. T llC:;c :lr(~ til(' 
TYl'ES ISOO·A and IS03·A lino-operated 
Vl\('\Ilun· 'I'lIhc \ 'olunetel's.. 1n :lddition thero 
is the combin:llion of the Tn>~; 87-1-\"1{ 
\'oltmetcr Rectifier and the TYl' ~; 87 1·\'1 
Vnli mt't 1'1' Indica.lor dcscl'i hpd in thc COlL'.i,ll 
Elements scction of t he catalog. It is. userul io 
compare thesc in;;truments. in regard 10 lIpper 
freqllenc·y limit, input resistance and capaci
laIH·p, 8f'I);;itivi ty and voltagc range and 
fi uHlly the responsc to different typcs of 
\\'I.~n' form:;. 

Figurc 1 gives the frequency at which reso
nallec in the di ode input, circuit. intrndlH:C:-! an 
CI' I'OI' of 10 pCI' cent, 111ld shows CIIIT( ':; fur lIlt' 
correspond ing reduetion in t,hc input resi";l -

,,~~ -

II 
~ 

~ , 
= 

FIOlJlIC L 

CurvCll of ;nlJUt Illlru llel rt>. 

J; isultl~e of different ('eneral 
H(\dio volltllcter~. The fre' 
quency II.t which rQSOIUltl<:e 

in the in put cireuit in
troduces II. 10% error i
given a.t the OOu.om of thf 

figure, 
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ance. The curves arc generally similar in 
shape, :lIld it. will be noted that. the 10 per 
(·ent. error point. for the vacuum-tube volt
meters occurs at. a frequency where the input 
parallel resistance has dropped to a value of 
the order of 10 kilohms. All the motet·s are 
useful for comparison measurements \\"el l 
beyond t.he frequency limi ts ginm in the plot, 
or for volt.age measurements if a calibration 
is made. 

In t.he General nadio Standardizing Lab
ora tory, each \·oltmet.er is calibrated by 
means of a highly precise potentiometer 
against. a standard cell certified by the Bureau 
of Standards. Precise a-c calibration voltages 
are obtained by comparison with the d-c 
standard cell. :ivleters :u'c indi\'idually B."ed 
and arc checked for aCCIU'acy and drift. o~'er 
a suffieiclllly long period of t. ime t.o assure 
that. they will remain well within specified 
aeeuraey . 

In Tl~ble I are given thc input capacitances 
of the meterr:> and of the meters with external 
multipliers. 1t. will be noted that, the capaci
ti ve-type multiplier used with !.he TYPE 
JSOO-A Vacuum·'r ube Volt meter considerably 
reduces the input capacitance (and the lo&;es 
as \\"ell). The resistive multiplier for the 
Type IS00-A Vacuum-T ube Voltme ter, on 
the other hand , increases the input capaei
{[mee and lowers the frequency limit.. 

Figure 2 gives comparati ve data on voltage 
range and sensitivity . 1t will be seen that the 
TYPE JSOO-;\ and t he THE IS03-A measure 
from 0.1 to 150 volts directly. 10 : 1 ratio 
mullipliers, TYP E lS00-P3 for low frequencies 
and THE IS00-P2 for high frequencies arc 
available for the TypE lS00-A Voltmeter. 
These multipliers extend the mnge of the 
instrument to 1500 volts. The TYPE 874-Vn 
VI combination described on pages J2S and 
129 is intended for voltage measurements in 

METERS 

FIGUlu; 2. Voltage ranges of the different voltmeters. 

t.he v-h-f and Il-h-f range. It covers 0.1 to 2 
volts in a si ngle mnge. 

All t he voltmeters which have been com
pared are essentially peak reading instru
ments, except llul.t t he vacuum-tube volt
meters on the more sensitive ranges approach 
a square-law charaeteri r:>t ic. Although a peak
reading instrument is less useful than some 
other types for measuring the value of the 
fundamental componen t of a complex wavc
fOI"l~ jll the presence of harmonics, the high 
stabtht.y of the pelLk instrument and its in
dependence of lube characterist.ics makes it 
preferable for a huge pl"Oportion of communi
cat.ion measurements. Except. on vcry sharply 
peaked waveforms the lowest. runge of the 
TYPE lS00-A Vacuum-Tube Voltmeter can be 
ur:>ed with an external mu ltiplier to read the 
r-m-s value of complex waveforms. 

TABLE I 
Voltmeter In put Cllpacitullce wi th and without 

External :\I ultiplicr~ 

.lfcler 
I J/pul Capacita ' tcc 

v..~f) 

TYN; IS03-A 
Tn'E IS()()..A+1'3 (re~istivc multiplier) 
THE IS()()..A with pmoo cap and plug 
Tne 1800-A wi thout probe cap Or plug 
T ypF. ISOO-A+ PZ (cnpncitive multiplier) 

wi th enp 
T YI'I> 1800-,\ +1'2 without enp 

10 
10 
4.3 
3.1 

2.0 
1.5 

CLASSIFICATION OF METERS 
NomiruU 

T ". Nam~ Quall tilll Jl"a~lIr~d RaJ/(]e .lccl>racy Power Supply P"", 
ISOO-A Vacuum-Tube \"olt mll1cr \" olt$ . . \ C or D-O 0.1 \50· -1-2% A-O Line li'!Z 

180:{-A Yntuutn-T ubc \" oltmetcr A-C Vol ts 0.1 150 ±Clc'O A-C Linc IS4 

SH-VII Or.'·~'ul \ 'ohmetcr A-C-Volts 0.1 2 ±3% A-C Line for 128 
SH-VI Clllibraliol\ 

---1,'':1\2-,,\ !'Il c)!:ohmmctcr :\l egohl1ls 0.5 :l.OOO.OOO ±a% A-C LlIIc ISG 

5S:~-A Output Power :\lcter Power 0.1 "lw 5 w ± O.5 dh None 188 
i ,npedallce 2.':' 20.000 f! ± i '/Q 

;,tJ.,\ Output Power .\I eter Power U. t Illw-IUO w ± U.25 db None ISO 
l mped"nt"C , -

-- 0 20.000 f! ±2% 
.')·Hi-(" :\I iero"olter \"olt:l)!:e 0.5 jJ. \"- 1 ,. ± 3% Audio Oscillator 100 

1.501-.-\ Li)!:ht :\I(!ter Li.l!:ht 50 12.S00 IUlncn- Batterie~ 101 
seconds pcr 
square foot 

*"I"hipli~ ... Me ll"llil"ble 10 cxltlld rail etol500v g oIt8. 
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METERS 

TYPE 1800-A VACUUM-TUBE VOLTMETER 
( A-C OPERATED ) 

USES: The Tnt'; 1800-;\ VaclHlm-Tuhe Volt
meter is a high-impedance wide-rflnge volt.
meter which crm bc lIsed not only for measmc
mentl; at audio and radio frequencies up to 
se\'eral hllndred megacycles but also at dc. 

]n addition t.o its lise as a voltmeter, the 
Tnt·: 1800-..\ Clll1 he used, with lhe I:lpecial 
,jO-ohm lenni nali ng resist.or which is fu r
nishcd , 1.0 meaSure CUlTcnt and power in the 
lermination of lines or othcr locations. 

. \ lthough calibralcd in r-I11-S valucs of 
;\pproximalcl.," sinllsoidal vol tages, the volt
meter can be 1I.-;cd . except Oil lhe lowesl volt
:lge ranges, t.o delerrninp the peak ",tine of 
a complex voltagc \\·;l'"e. 

DESCRIPTION: The high-frequency p1'Obe COIl

tains an acorn-type diode rect.ifier connected 
by vcry short. leads to the input. capacitor. 
which is a small bulton-type unit moulltcd 
on a lo\\"-Ioss inslIl:lling d isc. txecpL for the 
small area of t his insulation at the frOlll. thr 
probe i::; completely shielded. A metH!" ('ap 
screws onto the end of t he probe and i." ll!Scd 
to attach nwiotls fittings and terminlltions t il 
the probe in put. T he cable, which IIlso sup
plies healer power to the diode in j he probe. 
carries the rectified voltage to a d-e am plifier 
and indicating meler in the cabinet of lhr 
instrument. 

The d-c amplifier ('01I:;i81;; of a balalwcll 
twin triode operating in 11 highly dcgcllcl'aliH 
circuit. The rectified alternaling "oltage i.
applied directly to the control grid of OIl(' 

t.riode, :lIld a diode, whil;h scn'c" o111~' to 
bala nce the efrect. of the inilial-velo("jiy (·lIt·

rent. in t he reclifying diode, is cotmC("led La 
the cont rol grid of. j he second triode. De
generation is obtained hy con necting another 
twill triode in the cathode circuit of t he ampli
fier. T he indicat.i ng Illeter is eon neded in 
series wit.h prccision resistors hct\\'cell tilt' 
cathodes of the f1mplif~'illg t\\"in triodes. TIl(' 
change from one "oltage nlilgc to a nother i~ 
madc by ch:\Ilging t.he valuc of t hif' series 
l"esistance" 

FEATURES; ~ High input impcci:lnce. 
~ :\lirror-type sC111e. 
~ Accul"1ltc measurements at frequencies li p 
to several hundred megacycles e:U1 be 111MJr-. 

hecause the small probe m~\kes possihlc \"Cr.,· 
short leads. The plug tcrmin:)ls on thc pro!).' 
e:1I1 be remo\"ed to shorten the leads s t ill 
further, or other fittings or tcrminations can 
be used instead . 
~ Excellent. low-frequeney rC"ponse . 
~ Calibration is sub"t;lIl tially independcnt of 
tL\bc chnl"aderist ics. 
~ T he thrce highest a-t:: scales arc practic:dl.\" 
linear, and there is sufiicien t. o\"erlapping of 
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thc \':lriou" r:lI1g;c!'; SO t.. h:lt. :\ 11 l'c:Hlings can bc 
madc wcll li p 011 thc ~cfl l c. 
+- Onc 7.cro ad just mCll t control sel'\'e::; fOI' all 
t':wges, and resetting is not.. rcquircd from 
t·:Ul J,.:C \0 r:"t tlge. 
+- A regul:lted powcr su pply elimi nates flu c
tUll t ion,; in thc 7.c ro seil ing or in t he meter 
rcadi n)..'); O\'cr a widc nUlgc of linc-\'olt:lge 
\·:ll' i:lliOlI .... 
+- Prube cap C:\.Jl be screwcd to p:rollnd plane 
io make induct ance of grollnd connection 
tlcgiiJ,.: il lle. 
+- A T n ·t: 8;'1 CO:lxiai Conncct.or is su pplied 
fot' t hc probe. 
+- :\ 50-0 coaxial r~ista ncc is su ppl ied. 
+- II :1ndlc (le tclI\:'; into position ilt !·ighl. lIngles 
to panel to form Support wi th panel at 30° to 
hori 7.()!l tal. 
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METERS 

- Il . ... 

Illr'" I =.: 
•• 
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-
III ! 

• - ----
I'lut.1 ~ho\\'ill lo: ra lio of "1)1)liOO '· ... IIUI:" 10 imlic"led 
voh:\ge :I" 10 fUILClioll of freqmmey ior I'ario"" \':lluei! of 
indie:lte':! ,"olttllo:c. t:,k,:m with ";lP Oil hut plul: remm·~l. 

SPECIFICATIONS 
Voltag e Ran ge: 0.1 to !.AI \,olt". :1(:. ill ".j.~ nL",o;:e~ 
(11.[,. 1.5.5. 1':'.50. :lnd l i'>O "oil s, full ".",Ie): 0,01 to 150 
"oh.~. d" . ill ~ix r,,"'<:Cii (0.5. 1.5. 5. 15. 50. ,IUd 150 "OIIS, 
full """Ie) . 

Multipl ie rs: :'I [ultiplier$ are :1I':lihlble for illere:\sing the 
r:lIl'<:C tu 1500 \'olt ~. SOO P:l'<:C IS5. 
Accuracy : DC, ±2% of full ~c"le; AC. ±2% of full 
.• ""Ie for ~i nui!Oi(b l ,'ult"J('s, ~ubj(:(:t to fre<tucncy corre<:
tion (.<ee CUrl'e), n ee:luse of the cJ"luge ill I'e~i"t:lnoo of 
(he Ilu)ter mO'·cu'l'"t. the ~elh.iti,·ity of the lo\\"e~t two 
r''''$:('s dlall.<:e~ ~li ghtl," with t<:mper:ltllre :lIld U$>on 
\\"'ITI"i,,~ U$> of the in~trumo;,ZII. T he tOI,,[ ,.."rlll_Up 
,k'(;re",-c in sen.,it;'·;I.\" i ~ aJ)Out 1% of the illdk"ted v(l.lue 
0 11 the !.;;-,·olt r:lIIJ(e "nd :110 .Ieh of the indicll.ted ,",,[ue 
011 the 0.5-1'0It rango;,. Ab ... ut orlll-klif of this drift O<:CIIU 

ill the first hour. The ""lil,r"tion is ~(:t to be "orn,'(;t ~,ftcr 
("(),""Iele w"rm_up. 

Waveform Error: On the higher IHl I"oll""e r"nge~. the 
in~ln l> tlent OIK'r(l.(CS ~I S '" Ile:lk ,"oltllH:ter. c:ll ihmted to 
r(,,,t! r-II1-S "alues of tI ~ine W:l'·('. or O. i Oi of the ]l('uk 
,'"llIe of tI eomplex ,,':,,'l', On di~tor te<1 "':wcfonn~ the 
lK'rtcn\".<:e deo'iatioll of the r(':oding rrorn the r-IlI·~ ":due 
"':1)" be a~ h,rgc :I" the pereel\l"ge of h"rmonici! I)re-'"Cilt . 
On the lo"'e~t r:ln.<:c. thc in~tnl1n('Ilt f'I)I)ro.1ch('~ r-rn-s 
"',,-cmtion. 

Frequency Error: At high frC(lucneiCS. rcsonnnce in the 
!!Iput cir"uit :\IId tr"nsit-time l'ffeet~ in the d iodc rectifier 

View of l)rOOO for T,'n: ISOO-A VII"u"n,-Tuoo Voltmeter 
i",rdy di""',,",<ocmbled. i ll the fOregmulld lIre ~hOWIl 

"~"(.'(> ... <oric.. supplied wilh the ins trument, 

1'.'lpr 

1800-A I V~cuum-Tube Voltmeter 
PATE~'\T 1'\OTICK s.,., Xut.,. Z. 3. and -t. P-~~ "j. 

illlroduee euon in tho;, lIaller reading, 'fhe r"~o,,:,,w~ 
effect e:mS(!s t1'e meter t ... ,.""d hiJ.:h ,.lId i~ indelK'mleut 
of the 'limlied ,·oll:lge. T he trtln~it_titllli erro)r is " fun,,_ 
t.LOII of the :lpplied ,·oltage and c.-auSC$ the meter to re.1d 
low. T he tlceomptluying CUr\'~ give tl,,, frequ('IIc), 
Mrrt}tlion for >i(i "er:lI diffcrent "olt:l~l' 1",·eb. It will J.",. 
notcd th:lt at low volt!llo:l's the tr",,~it -till,e tlnd rc.-s"'''''''':<l 
effceu tend to cancel, while :It hi~her ,·olt".<:e~ the error 
i~ "III1O:1t elltirciy due 10 resonance. The re~on""t fre
quency with e"p on but plu.<: removed is "bollt 1050 :'I \". 
Thi~ voltmeter uHly be used ll.t frC(IU()ncie.i ,.s low as 

20 c.I'cle~ with" frc<\uenc.,· error of Ic~ thal1 2% . 
Input Impedance; At low ff{'(lucneies the ~'(lui\'"le"t 
p;.r:.tld rc~i~t"n"c of the !l-C input cirenit i~ 25 , ,,ego!ulI~. 
,h hi,o;:her frequencies Ihis re~bt""eo i ~ reduced b.,' 10"-«J_ 
in Iht· _, hunt C:lI);,";t:UlCli. Thc cqu;.·"Jent par"Uel e''Im('i . 
1:",,·<: tit radio fr(!<jllcl1('ie" b :.J.l I'l'f with thc prohe C"P 
and 1,lug 1"(:1"0"(,(1. At :mdio frC<"luencio;,~ this ('.~I)"cit:"'c.., 
inel"(:"*$ "I ightl.". T he probe cap ,,, ,d plu~ add :,pj)ro~i 
",:,,(-Iy 1.2 1'1'r. T he ]Jlot on I'''I:C ISO gi"c~ the ""ri:llio" 
of Rp with frV<luen('y . 

On the d-e rtlnges tll"O ,·"Iu('.$ of in!lllt re~i~lauce Me 
pro\'ided. 10 "~gohrn~ and opcn grid. 

Power Supply: 105 to 125 or (210 to 250) \'olt~. 
ae. ,:,0 10 00 "yde~. Th.e ill~tnLtnent illcorvor:.tte~ :1 

I'oll:.t.<:c r"gulator to compen!!.,te for SUPI)!Y \"(lrLations 
O,'er tl,; ~ "oll:-'lI:l' range. The pOII"l'r input i.1 1e~i thn" 
25 WfittS. 

Tubes : ;!- !lOQ.j 
I--vs.Ui-GTY 
I-(;C4 
1 -3~1 

1--&;1. i -U T 
1- 0:\ '1'(1 
1-(jXi;....c:T 
2--'901 

T he lUbe~ "re ~up]lli",1 with the i"strulnent, 

Accessor ies Suppl ied: A line conneClor cord. ~!)t1t •• 

ftl.iC". T n',: 2i·1 and T n ',: SH tcrmiU"lions. :-md 5O-ohru 
eo:,~ial tcrmi,,:!li"g re~i.;;tor for pr ... be. 

Mounting: Ubck crackle fi"ish aluminulII palld 
mountcd in a shielded walnut c:lbinet. The c:.bll' :lud 
probe :lre stored in the c"binet. The carrrillg h:ln<ll(
"'111 be set Ml n ooll,'l'Ilient sumlOrt for the illlltnLfIIC"1 
wh()n placed ou " bench wi th the panlll Iii led b""k. 

Dime nsion s : ( \ \ 'idth) 7% x (del)tIL) 7 ).1 x (height) II ,!.._ 
inel,cs, o'·er-"II. 

Net Weight: I:i%" pOUHlb. 

Code Word I'fiec 

. . . . . . . . . I DUCAT $395.00 
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METERS 

TYPE lS03-A VACUUM - TUBE VOLTMETER 

USES: The TYl'~: 1803-A VllcuuJn-Tube Volt
meter is u, high-rpm! il ,\', \O\\-·])l'iced. a-e 
operated \'oltmctcr fol' mca:<uring 3-C ,'olt 
ages bcLwecn 0.1 volt. nnd 150 volts ~l.t fre-

ljllcncics up to a bout, 100 llIegac .... cles. It is :In 
cxU'clllC'iy u.sdul insl rlllllCIll in the electroni(·,; 
labot'a tory, where most of the measurement,.. 
to be m,Hle do no t I'cq uin) t he greater In:
qucncy mngc :lIld cx ll':1 features of mOl'I' 
expensive illlil rllmenl s. 

DESCRIPTION: The voltmeter is a peak-re
spondi ng inslnlllwn\ and consists of a di ode 
reel Hie .. mounted in it Pl'OI.)(>, follu\\'cd b.,· :1 
d-e amplifier and indicating melt'!'. Onr diode 
is Ilscd to rcctif~' the a-e vui1agc under 
mC1\.';urcmen\. 'J'lle 0\ lIe!' halan('(':s I he eflecI 
of t he ini t ial ,'clocily l'I IITt'1I1 of the firs l. 'I'll(' 
d-e amplifier liSt'S It twin 1 !"iodo in :1 (iI:'l4cn em
t i\'e, Ilillant·t:d ('in:uil. A-C power supply is 
huilt in , anclthc entirc i"l.s:';cmhly is hOll>i(,t! in a 
cabinct. of hca vy-g:luge alurninurn. 

FEATURES: .. :\ Iolel" is I:lr~t' and easil.\' read . 
.. PrO\'ision is mad!' f01" sturi ng the probe Oil 
the side of the cahinet. \rhen probe is tilll" 
moull tl..,{1. vOltages to be measu red can 1)(
eOl\nc(:I<'{1 dirceth- to its tcrminal:; . 
.. l'rohe is com p'lelcly shielded to climina l(' 
the co-ccl of extm neous pick up . 
.. Zcro adjust ment is com mon to all J"an~(' .... , 
.. n abncetl cit'cuit minimizes \'adal ion of in
dic:1! iOIl wit h line-\'o!tagc cha nges. 
.. Simplt· eonstntction result s i ll low prict.; 
without. sacrifice of qU:l lity. 

SPECIFICATIONS 

Vo lt a ge Ran ge : 0.1 to 150 volt", ac, ill fivc rlmges 
(1.5. 5. 15. 50. :m<l l{iO \"oh.~. full ",-,,,Ill). 
Accuracy: ±J"'~ uf flill s('a lu 0" ,111 ranl:e~, for sinuwidal 
\"olwgcs. ~\lhj('"('"l 10 frC<IIICIIl".'· <'"orreNioll "Ixwc 50 InC!,;."
e.,·de." CorrcetiOll cur\"c ~upp1ic<1 in instnlct ion book (sec 
:leeOlnl"Ulyiul! l)lot). 
Waveform Erro r : T he i u~trulHent is peak responding 
:lnd indieflles I'-ItI-l! ,,!tlue of a ~iue WIlYO or 0.707 times 
penk "alue of II oomptf'x WIII'e. 0" di.storted wft\"f'forms 
the pcreci\lngo de"illlioll of the reading from the r-, ,,-s 
value m~' bo as greut n~ the percentage of Ilarmonics 
l)r~nt . 

Frequency Error: T he aeeolllp!lnyillg plot lI:i\"es the 
frC<l"ctwy corrCf"lion for sevcrnl tlifTerent yoltage le,"el~. 
At low \'oItl'/l:e~ the lr(uhit_tirne ulld rc<ou,,,,('C efTe.:ts 
tend to ellnlocl. while at higher \'oltlll(e~ thc error i" !llmOl!t 
entird.,· due to fC>!onnnee. The rc.sonant frequency i.s 
"bout ·110 ) Ie. 

At tow frNlueneic~ tllc rC<!I)()II~ drops ofT OC'Cllu.'\C of 
the inereu~i"g renet:l1l(:jl of the !!eriC>! eU pfleilllnee of thc 
i"put drcuit. A~ 20 eycle.s per $CCOlLd the drop is 2% or 
I.". 
In put Impedance: The equh'lllent n-c in l)ut circuit is 
a rc~isl:ln('(l in I)t!.fallel wilh u capncitan('('. At low frc
Ijuendes the Nluivulent pltr:lllel re.;'tnncc is 7.7 mel:!
Ohms. ,\t high frequeu(:il'"$ t hi$ re..i,umee is reduced b." 
10S5elI in tho ilhunt cnpsciuulce. T he CQuil'nlent pllrnllel 

~ "I,,,dt:LHCe 'It meli ... fn'(l\lcndc~ i~ 10 ,.,.f. At alldio fro." 
(1U!'n .. ic~ the enlmcilltncc illcr<:t!.!!C$ t.o Il.a .... f. '1'111) plot 
011 l"'l!e ISO gil"O::s the high-fr\l<"\IH!II(")" \'ari:>lio" of Il l>. 
Accessories S u ppl ied : One '1" ' 1'1-;: 27.1-.\1 II llouhle Plug: 
2 \·olor-l.-OOOO t(>..st lend,,: "1 tc~t pro<l~: :2 ,,\liK"tur dil)'<. 
Power S u pply : IUS to 1:.1;', (or 2 10 to 2[.0) \"olts , 50 to GO 
eyc!c$. T he pow<:r inJ)(I~ is nholll. II ,,":IUS. 
T u bes: 1-6.\ l.lo ]- tiSUi-GTY 1- 6X5-GT 

All nrc supplied. 
Dimensions of Cabi n et: (Width) 77i x (depth) 6316 ~ 
(heiRht) 11 31 in("'he .... (I"er-I,1I. Probe in storu~e posilinn 
'llId, 1 inch to width. 
Net Weigh t : 9Y.( I)()und~. 

Hutio of nl)pi icd voltnge to iudie1lI<.-d \"ollngc I"ersus 
frNluency for ""fioll~ ,·"III(.',i of indil-alec! I·oh "-/I:;e. 

1803-A Vacuum - Tube Voltmeter .... , . , ... .. 1 A 1300),1 $ 155.00 
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METERS 

MUL TlPLlERS 

FOR TYPE lS00-A VACUUM-TUBE VOLTMETER 

TYPE 1800-P2 HIGH-FREQUENCY MULTIPLIER 

This multipl ier extends the nrc vollagc 
range of th(' '['n'E lSOO-A Vacu um-Tu be 
r ()ltllH'tCJ' to 1500 \"OIt R. It con"i"ts of a 
n~pa('iti\'c voltage divider Wlliell provides a 
L(!Il-(o-one rctilwlion between the voltage 
applit'd to the multiplier and the voltage 
app('uring across the \"oJtmctcr terminals. 
The mul tiplier screws on to the end of Lilc 
voltnwlt:1' probe, adding about.. two inches 
10 il s lcngt..h. 

SPECIFICATIONS 
MUltiplication Ratio : 10: I ± .'ic:c, as rL'{;Ci Vl'<l. Au 
"dju~unc"t is jJro\"id ... -d to permi t the user to match the 
lIlultipli()r to his Tn'f: !SOO-A Voltmeter to better thun 
± l% accllrll.cy. 

Frequency Characteristic: Soo plot. The multiplier is 
Ilot rceorn lllendcd for use ~low 100 kc. 

.-\ t high f rc·qucncic~, the JIlultipliel' docs not a/TIWt ovcr
:tll \'oitm"IC" rcspon.e. 

Input Impedance: Equi,·"[,,ul i"!Jut resiSI ''''Ce of 
vohll1etM_lI1ultiplicr cOll1biwH·ion is apl,roximately 100 
tiIlH'~ Ihat of ,'oltmcter "Iollc. 

l<AIUi v" lellt p"rallel C<lpauila"cc is 1.5 I1l-'f with th(! 
probe cap and plug remm·c<1. Thc biter add approxi
matcly 0 .. 5 ppf. 
Dimensions: (Len~th) 2% x (di"IIICter ) 1% inche,. 
o,'cr·aH. 
Net We ight : 'I ounces. 

T ype Co<ie Wonl Price 

1800- P2 1 Multiplier . .. . ,.1 .'UODE 1 $ 18.00 

TYPE 1800-P3 LOW-FREQUENCY MULTIPLIER 

This multiplier extends the range of the 
THE JSOO-A Vacuum-Tube Voltmeter to 

1500 \"olls for both d-c and low-frequency a-c 
measurements. T he multiplier plugs into the 
binding posts on the voltmeter panel. For d-c 
mea:;lll'ements a fixed resistance voltage 
divider is used giving a 10: 1 reduction in 
the voltage applied to t.be vol tmeter. For l1.-C 
use the mul tiplier consists of a capacitance
resistance voltage divider. 

The TYPE 1800-P3 Low-Frequency :Multi
plier i::; not in tended for use at frequencies 
abo\"c 100 kc. For frequencies above this 
vahle ihe Typ~: lSOO-P2 Mul t iplier should 
be USN!. 

SPECI FI CAT IONS 

D· C M ul tiplication Ratio: 10: I ± 1.5% . 
Sine-Wave A-C Multiplication Ratio: 10: I ±.'i% . 
:o~ furni~hctl. from 20 cycles to 10 kilocycles. 
Frequency Characteristic: Adjustments tlrc provided 
10 permit the user to maleh the multiplicr cxactly to his 
Tn'l: 1800-A Voltmeter llt :lny desired frequency from 
:!O cycle~ to 5 Me. When ,nuitiplier is adjusted for Z{lro 
... rror :11 I kc :lnd at 15 kc, the frequency error wi!! be lCiill 
11",,\ ±3% from 20 cycles to 20 kilocycles. lind leu than 
:::: r{:{, Ul) to 100 kilocyclcs. 

The multiplier is not recommcnded for usc above 100 

kilocyclcs unle;;s lIdjusted for usc at 11 fi xed frequen cy. 
Waveform: Error~ in multiplication ratio n\~.y 00 9.S 
large as the pcrcenta:,:e distort ion of the signal. 
I n p ut Impeda nce: !O '"cgohms Shlltlled by 10 I-'pf. 
Dimensions: 5 x 2 x 2 inches, over-all. 
Net Weight: S ounces. 

Type C()d~ Word Pr;c~ 

1800- P3 1 Multip lie r . . ......... . 1 AlIllOII \ $3 .5.00 
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METERS 

TYPE 1862-A MEGOHMMETER 

USES: T he T nE 18G2-.\ i\ Tcgohmmclcr is It 

rugged u-c opcmtcd inst rument that indicates 
direct'!)' on a meier resistance nducs up to 
t \\'0 million megohms. The \'olt:\go across the 
unknown is const:lIlt. at 500 volts, a yalue 
widely :lcccptcd as standard for insulation
resistallce measurements . 

. Iui II consequence, t hough useful in the mOl'c 

obv iolls applicat ion of mCHsuring common re
sistors in the megohm [';Lllge. the THE 18G2-A 
:\ Icgohmmclcr is especially sui ted fo r measur
ing leakage and insulation ['csislancc of elec
tric:.l machinery , t.ntnsfonncr wi ndings, 
cables, control circuits fi nd other equipment 
in power plant:;, com mllniCHti() lls installations, 
milway-signal and ligh. ting systl'ms. 

T ile inherent low time con~ta nt of the te~t
iug circuit and thc st:lbilized powcr-supply 
circuits permit rapid llnd accurate measure
ment. of t.he par:\llel resistance of capacitors, 

Guard and gl"Ound. terminals permi t. meas
urement of the grounded and ungrounded 
sect.ions of t hree-temlinal I'csi!St.OI'$. 

DESCRIPTION: As in the conventional ohm
meter, t be circuit. of the T YPE 18G2-A :\ !cg
ohmmeter consist,s of a power suppl,\', :L 

complement of re::;istll ncc sl:U1dards alld :tn 
indi cating metcr. To insure <\ constant voltagc 
across the unknow n res i ,~ la n ce , the 500-\'o[t 
power su pply is stahilized ag:linst line-\'oltage 
tluctll:llions, and the \'011 age across the resist
llilce standard i~ made negligibly ~mall com
p:u'eu to the voltage across the unknown, The 
indicator is a. balanced d-e vacuum-tube 
voltmeter of t.wQ-\'olts full-se,lle scnsit ivit.\" 
lind of vcry high input resist.ll nce, . 

FEATURES: ~ Hugged, di rect- I' e,\ding and 
simple to usc, 
~ Const:lnt. 500 volts applied to un know n 
resistance. 
~ Voliage can be removed from Wlknown 
terminals by selti ng switch to CIIECK 01' 

0 18C I-I .\ HGE positions, lhus penn.itti ng con
nections to be made without dlUlger of shock, 
+- Gu:u d llnd ground termi nals are provided, 
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~ Test leads are furnished, 
~ Can be useu with an exlernai variable volt-

METERS 

age sollt'ee to measure voltage coeffieicnt of 
resistance. 

SPECIFICATIONS 

Ra nge: 0.5 nlegof,m to 2.000.000 megohms. There are 
s ix ile(·ac\e I'nn~.·~, a~ ~~IN"~" h." a multiplier ~wj tch . 

Scale : E""h re"i~'""ee ,h'~",I" up 10 500.000 ,"CgO[l1I18 
utili, .• 's 9Il-; of the " ,e'er ~." tle. Center-sc;ll() , 'alues a re 
I. 10 . 100. I(lOO, 10,000 ;lnc\ 1(lO.()1I0 m~gohm_ •. 
Accuracy : 1'1", aenll·a".,' in pn cent uf indica!cd ""Inc 
up tu 50.lJOU " ,c!,:oll1lb j, ±:,( ; at t\ll' 10l\'-Tl',i~t"",·c end 
of .o"d, decade. i'":r",,.,ing to ± 12"; a' th() high- r6i._'a"c() 
("nd. T here eftn be an ",I<lilional ±:!C't, error o\'e r t he top 
de<"~de. 
Voltage on Unknown: T he yoltaJ.:e appli(Od to the nll 
k",.> ",,, re~btor i., 500 ,-olt~. On'r" 105-125 yolt rm'!,:" in 
~uppl.\'-lin" " olt"~e and o,-("r Ih(" re~i~I~IlCC r:llll!;C of Ihe 
inSl ru'n(ollt. t lw ,·a";~tion in n)j'aJ.:" acro~~ Ihc unknown 
rcsi~lor will 1)(' 1(O~s th:m :l :!' ; . At n~~iolance "ahw~ 1)('low 
0.5 mc!,:ohm. Ihc applil'd '-011"1(" drops to Ii ,,,it the cur
rellt to ,,,f,, ,·"Iues. 
T erminals: In :l(ldi,ion to tHminal~ for co'mePtill~ Ihe 
unknowll. IUOl11ld ""d !,:Illlrd t(Or",i"" I ~ Itrc pr<.>,-i<.k'd. At 
1\\'0 p,,-. i!ions of thc I)anel ., ,,-itch. ,,11 " olta~e i< '-("",o"cd 
from all \('rmillah \0 J)f'rmil '·O!],,,,(·!io,, of t.lw unknown 
in ~~ fct ~ .. , In OnC of th(l po .• i li"n.~. the U~KNO\n" 
tcrtnin;ll~ lIrc ~hllnt<ld \0 di .,<"hi'rt.!~ the ellp;lcitj,'c <"011' 
poncnt 01 t he unknowll. ,\11 Imt th(l !(round t"rn, iHIlI :I rc 
in~uli,ted. 
Calibration Check: A s wi tch po"ilion i., pr()\'i,l.-.d for 
gt:\1ldi\T(!i~jllg the PIIlihr:ltioll. 
Design : ~in<.:() field "pJ>lic;ltioll~ l,r(l ",ore ,;(l\'('r(l tl'~1\ 

1862- A I Megohmmeter . 

IIc ...• 
~ 

. 

hbor"tor.,· US<l. thc i,,~trumetlt, including i L~ ]l11llf'! meter 
was de,;igncd to be unu_,ually rugged. T he carryinf( Cl\S(O 

Cll" bc compietel.\' do_. ,,<I: lIce/,.<SO'·Y powcr cablc and test 
Icads are curried in the caS<l. Controb arc simpJifi"d for 
Uc<C by untrained jJer~o""eL 
Tubes: SUJJ))li"d with the in~lru",ent: 

J - 1:!AU7 1- 2.'\2-:\ 
1- 0132 \-1;('4 
1 -I3X4 i - t)A U6 

1 - 51351 
Controls: A swit~h for ,eleCling the i!ll,llipl,,-ing f"ctor. 
a co" trol for ~t:lIld"rdi zi nJl: the calihrat ion. a <"onlrol for 
setling: the meIer to thc inli"ity rel,ding a",1 a power 
~wi tch . 

Moun ti ng: T Il(' ill~lr\lment is as-'emhle<! on .111 ~,l uU\imlln 
j)allcl t;ni~h~'d in hl:,,'k~"ra('kle 1:\C<luer ""d is mounted 
in an :'\ lumin\l!n "ahine! with 1;1''''k-\\, rjnkle t;ni ~h :md 
wi th hl"<:k-J )hcnolip. prot"eli,'C ~irle.". T he aluminum
eO,'er 1i1lish i~ black wrink l(l. The C:'!iC is provid ed with a 
e~ nyinl!: handle. 
Power Supply: 11 " (or 2:W) \'olt.~ at '10 to 130 cycles. 
T h(l power inpnt i~ n\ll}rOXillmlel.l' 2.~ "'alts. 
Accesso ries Supplied: Two color-eoof'd test If'ad.~ wi th 
phonc lips. two insulated pro1;e.~ , twO :llli J.:'\Ior C\ip,~ ~nd 
a T\'I' ~; :!74-~1 Bl'lng. 
D imensions: (lIci ::dlt) IOYs· x (width) 9Ys' x (dOJp th) 
J \3{ • • o\'er-:,H. 
Net W eight : 15Y2 pounds. 

Price 

.1 JUllOll $225.00 

UNKNOWN 

II!! 
'" w OlGUA RD 

I!!! MEGOHMS ::i 
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::;; 

IIi\\\! 
500 

II i!!!I .. " .1 
VOLTS 

D. 

T he TYPf; 5-!-1-U .\lcgohm Bridge, a bridge-type instrument for rc::;istance mea.:;urc
ments in Lhe megohm mngc, is described on page 78. 
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METERS 

USES: The output-power meter fe.tds dircctly 
t he amount. of audio-frequency power th: tt a 
source is capable of delivering into ally desired 
load. Thus the clTcct of load impedance on 
power dolin'reO can he easily measured. :lIld 
tIle characteristic impedance of telephone 
lines, phonogl':\ph pil' kups, oscillalo['s. a nd 
"imibr equipment ClIn be found by obscl'\'ing 
Ihc impedance which gi\'c:s t.he maximum 
n):tding on the inslt'lunCIl l. 

In test ing radio ['cccivcl's the T YPE 583-A 
OUtput -Power .\Icier ill \"CI'," u:<cful liS an 
output. ind io:1tol' for :o;t:md:ll'd sclc('th'ity, 
sensitivit.y. b:Uld-widlh, and fideli t .... tests. 
:Uld :\11 auxi liary decibel sca le is furnished on 
the meter for t his purpose. 

TYPE 583-A 

OUTPUT-POWER 

METER 

DESCRIPTION: This instrument may be eon~ 
siderc<1 to be nn adjll>itable load impedance 
across which is connectc<1 a \'olt mel cr that is 
calibr:ttc<1 dircctk in watts 10$1 in Ihe load, 
A('lua1\y Ihe inp'lIt is conncctcd t hro\lgh a. 
mull itap lran>ifonl1cr and ~~ rcsistance net~ 
wOrk to :111 output. met.er, 

FEATURES: +- The powcr t'l.LIlgc covc red is 
50,000 : I and the impeda nce range 8000 : I, 

+- ,\\1 I'e:\dings ca n be made directly and 
quickly, 

+- COllsidcl':1hle ovcrloads, fol' short periods 
of lime, C:1I1 be h:mdlcd by I he l'eetifi('J'~ty pe 
\,o!uncwl' used as the indic:lling clement. 

SPECIFICAT ION S 
Power Range: 0,] to 5000 mmi"'ntt~ in four r""ge~ (", 
.so, 500, 5000 milliw:'>lts, full ~:\ ] e), The eO]lper-o~id(l 
IUcter is c"hbrntcd fro'" 1 to 00 milliwIlus with an au~il
i:uy *:,]e reading from 0 to Ii deribcl~ "bo\'e n rcferenC(; 
levd of ] milliwatt, With the rnultil)lier the total range 
i~ -](J to +3i decihcls above] rniUiwfltt, 
Impedance Range: 2.5 to 2Q.OOO ohm~. Forty discrete 
illll*<lIm"e;;. d;"tributed fllll)roximntcl,\' 10j(.uithmical1)'. 
"re oh".]n(ld hy mcans of n ten-step 011.\18 di,,1 and :!. 

four-~te\l ~IULTII'I.I(';H. 
Accuracy: T he :l~\Jr"cy or both IlOwer :lnd irnpednnoo 
me:1"urelUent~ ,,=-Ties with frNlucncy. The ""lximum 
!'rror in full-sellle power rellding doo~ not e~e(l(l(1 0.5 
decihel between ]50 ,,,,d 2500 <:,\'de~, nor d003 i~ exceed 
1.,; dcrihel ~ at ZQ and ]{),O(M) cr<:le~. T he ,,"er:lgc error 
i~ O. :{ dl' .. ibel at :10 and 5OuO cyde~, Ilnd 0,6 decibel !It 
20 ""d IO,O()O rydell, 

T he "",ximum crror in impedance doo~ not exeeed 7% 
betwef'll ] 50 and :{OOO cydc~, nor dOll.i it e~eced 50"'0 at 
20 and 1O,(l(M) e~·c1e~. The :wf'rage crror i$ S% at :~ "nd 
5000 eyc1c.~ =-nd 2(f'f at 20 ""d IO.(l(M) cyc11l3-
Waveform Error: T h" indit'!lting in,;trurncnt u:;;ed i$ a 
ooppcr-oxlde rectilier-ty!)(l llietcr, eslihr:otoo in r-m-~ 

'J'!J~ 

Outpu t~ Power Meter . 

Vl,lues for a ~inllsoidni :lllJl]ied vollage, When non_ 
$jnll,.oi(bl "ohroge~ :lre al>lliioo, ron error in indiclltion 
e,'" ()('('ur. sinee the m(ltcr i~ not" truo r-m-lj indic:u ing 
d Cl'k'(! . The error will depend on tho mnj,(nilllde nnd 
philoC of tho h"rmonie~ prl!$llnl. but with wll"cforrn~ 
normally encountered in communierotions work, will not 
be &erio\J$, 
Mounting: Tho instrument i$ mounted on:\n aluminum 
panel in :l "',.lnut cabinet, 
Oimel1Sions: (I..ength) 10 -.; (width) 7 x (h<>igh l) G 
inehc$, o,'e r-all. 

Net Weight: 87i l)()unds. 

Code Wont 

AUUSf: $145.00 
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METERS 

TYPE 783-A OUTPUT-POWER METER 

USES: The TnE': 78.'3-.\ Output-Power :\Icler 
is :t din)Cl-rcading in":l t'luncnt for measuring 
t.he power output of a udio-frequency circuits. 

S:nnc of its spcc'i fie usc.'$ include the t.esting 
of ampli fiers, tr:Lll,.:formcrs, :lIld other neL
works. I I, in parti cubdy lI,,;cful for simubling 
loud-speaker or other load impedances in 
tc.-;ti ng the out.put. ch:n:lclet'ist ics of hil;h
powc r audio ,,-,,"!ems. "ill t:C it. will mca"ul'c 
power ou tputs as high as 100 Wall s. It. is 
:O:lIl1iciC'lltly ::;cnsili,'c, 011 Lhe other halld. to 
11(' u:o;('l'lIl for measul"cll1(!IHs on n~rr io\\'-it'n:i 
eirt uit s. 

DESCRIPTION: Functional!\" the T\"1'~: 783-A 
Outpul-Power ,'deter is cq'uivaicilt 10 all ad
j\l.'~lahlc load impedan('e :\croS!) whi ch is COII

Ilcc\(:d a \'o!t mC1CI' th, l{, i" l'alibral<~d dire!;!ly 
in waLls di:;;;ipaled in the load. 

FEATURES: ~ A pO\\'cr range extending to 
\00 waHs is provided hy this meter. 
~ Frequency lind impedance cll1Ira\:lcri;-;LiC5l 
arc impro\'cd O\'cr t.hose of the !5mall cl' TYI'~: 
5::)3-. \.. OUI pu\.- Power :.\ [ct e r. 
~ The :lUxiliary de<:ibcl "I:ale i" a <:otH'cn iellce 
for many type" of mea;-;ll l'cm("llt;-;. 

SPECIFICATIONS 

Power Range: 0.2 milliwatt to 100 W:lU~ ill five r:lnges 
(10 ""d 10() milliw:ltts , 1. 10 and 100 watt~, full ,;e: ,le), 
.. \ u :<llxiliar.\· deeihel ~c:di; on the ,n/lter read .• fro", - !O 
to +IU decil~ls :,boto) ,.. refcr(:nce lev.:1 of i ,,,illiwalt. 
Wi th the multiplier Ihe tot,,1 r:lnge 1$ - \0 to +;;.0 deci-
1~1.~ "I>O"e I milliwatt . 
Impedance Range: 2.5 10 20.000 ohms. Forly di:;crete 
il1lll<.'<.bn{'e~, dislriiJUled :lllproxin':l ' el~' 10g:lri,hn,je:l11.,', 
:'Te ohtaiuro by ",e"n~ of:. t(,n_~lel) 011:11 :; di:ll :md " 
four_"lel) .\[ UL 1'11'1.1 E lt 
Impedance Accuracy: T lLe inl1ut In'l)cd"nce i~ withi" 
::l::2rr;. o~ ,100 indi":lted \',1Iue, except ;,t the higher [L,,<lio 
fr('(juencics, where Ihe error for Ihe higher iml}C(btH.:e 
sellinI:'! ILI'I," ex<:<X'(1 thi~ ":llue, ,\ 1 15.000 c.,·des Ihe i"I>uL 
imped:lnN! error is "buUL 5'70 for im\ledr"'~3 from 10.000 
to 2n.o()o oh,,,~, 
Power Accuracy: The indic:lled power i~ :'Iccur:l\c to 
± O.25 dh at f"l1-:«,rlle n·adil1l:. At the \o ,,"e.<t ilLlp(,d:'ln('e 
,tLultlp1i('r ;(."ui!t)( (t ,5 to to ohms) Ihere "m.,' be a" "ddi_ 
lion,,1 error of O.t db due to switch con tact re.,i~I"nce 
when the ],ower ,,,uhiplier i~ S()t :It 10 ( 10 10 100 W:t t~ 
r:mge). 

T he o\'er-"ll frequency ch:lraeterlstie of the l)Ower 
indication i~ n:ll wilhin ::l::0.5 dh from 20 cycles to 10,000 
(,.,·(' Ie" ; within ::l::0.75 db to 15.000 cycles. 
Waveform Error: T he indicating instrument used is ,.. 
{'O\1l)cr-o~ide rert ificr utetcr. c:llihnLl L'<i in r-IIl-~ ""lue~ 
for " ~inu~oirlal :l1)])lied ,·oll:,ge. \\' hen no" _~i",,.soid:tl 
\' ol t:Lges lire :lp]>lied, (I ll error in indie:Llion C:III OCcur, 

'l'ype 

$in~ the meter is not" true r_IIl_~ indic,..ting de"l('e. The 
error will dcpend on the umgnitude fmd I>hllsc of the 
h"nnonic~ [)rc;{."nt , bILt, wilh w:l\'cf()rm$ 110("",11.1' en
('()untcred in me:tsuremcnt circ\li ts at co"''''unie[Ltlons 
frC<lucmcies. will not, be scriou<. 
Temperature and Hum idity Effects: 1I \llI1idi,,· ('ondi
tion~ h:I\'o a negli!;ible effect on the accuracy' of the 
i">llru'''clIl, 

T he in~t rllment is calihrated "t 770 F:lhrcnl'eit :lnd . if 
Ihe ,,,,,hie"t tempCf:l turc dCJ!"rt~ widcl.\· from thi~ \':LIU(~ , 
addition,,! errors of indic'ltion "':\~. be e.~I.H)cted. At hi!.:h 
temp,cr:t~ure.~ (1)50 Fahrenheit) Ihi~ "tI/lilional CrrOr "IlL," 
"llllro"ch the no1ltin:l1 ea\i\)ralion error, p:Lniculady fit 
the hil,lher fre{jucLt";e$, 

T he i"~tru",enl is 1\0 de~iJ,;n('(1 Ihnt the he:.1 di$;'il)alro 
by the in~truUlent [heir 10:1.$ :l negligible effect On Ihe 
:l('('urllCY· 
Mounting: The in~trU"'cnt ig "'0,11,1('(1 on a phenolic 
panel in " walnul cahinet. 
Dim ensions: R x 1~ x 7 inchc.s , o,·er-:lI1. 
Net Weight: 17 puumls. 

('ntie Word Price 

783-A Output-Power Meter , . , , , . _____ . , , ,I , .. HUE\, $350 .00 
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METERS 

TYP E S46-C AUDIO-FREQUENCY MICROVOL TER 

USES: The TyPl~: 5 .. IG-C Audio- Frequency 
:'I l icrovoltcr used in conjunction \\"ith an 
oscillator is ~. useful source of small, kllO\\"Il, 

audio-frequency voltage!;. In measuring the 
rcspon!;C of amplifiers, transfonners, 1\nd other 
aud io equipment, slich a source of knO\\"!l in
put Yo1t;)gc is extremely valuable. The micro-

voitel' can also be used to mcasUI'c other small 
voltages by substitution methods. 

DESCRIPTION; This instrument. consists, es
selltially, of 11 CQlIsl:IllL impcdllllce attenuatar 
and It yoltmeter by means of which the illPUL 
to the at fcnualot' is st:lIldardizcd. A switch 
con1,,I'018 1 he output voltage in decade steps 
while an individually clllibmlcd dial provides 
continuous control over each decade. 

FEATURES: +- An excellent frequency charac
teris ti c, extending f!'Om very low frequencies 
up to 100,000 cycles, is nvailable in Lhis 
instrument. 
+- 1';;.:cellcnL accut'ney is obtainahle for abso
lut e vollage levels as wel l fl.:; fot' vollilgc 
mLios, which are all that are needed in ga in 
or los:; mcasurcments. 
+- Decibel 8calcs, in :Hldition to the \'oliagc 
calibration of the nH'l.cr and mult iplicrs. a re 
provided. These scales make it.. po,;sihle to 
obtain direetiy relative ]'csponsc chamctcris
tics in dCl'ibels. 

S PECIFICAT I ON S 

Output Voltage Range: From 0.5 mierO"oll to 1.0 \'01~ 
o~n drenit. when the input "oItllge ill set to the stllnd
"ruized reference "tliue. 
Accuracy: For olX:II-<:ircuit output "oI111ges the calibra_ 
tion ill aCCUrAte within ±(3% + 0.5 micro"olt) for out.
IlUt lICuing8 1I])o"e 1 mi<'TO"olt 111\(1 for all frequencies 
between 20 und 2Q,(X)O erdes. For higher fre<luencies up 
to 100 kc the enlibru tion is necurllte within ±5o/r for 
outlmt ,;cl\i"W! al.lO'·e 100 micro,'olts. Thc;>e speeificlI
tion ~ "I)pl," 011 1~' where wflveform lind temperature errors 
arc negligihle (I!C(I below). 

In enlculnting r a t io~ of output I'oluges. at " given 
fr~'tj\lcncy. the lLccurucy of lIL'Y !til-en r<lading ("Ul bc 
con~idered to be within ±(2% + 0.5 micro\·olt). nt 
frC(l\lende~ lIll to 100.000 cycles, At frC<juen"il's above 
20 kc thill aecuruey allllllell only at leveb nbove 100 
microvolts. 

T hc mLl"rovolter call be u.sc<1 on de by lIsin)!: an e:<ternal 
d-e meter or by e:llihrating the internal meter for de. 
O u tput 1 mpedance: The output impedance is approxi_ 
mlllely 600 011l!11l nlld i~ L'Otlstnnt wi th scttill)!: within 
±5%. Thj~ irnl)cdllllce i~ ~uffiticntly low SO th:n no 
cof'TC(!tion on the olltl)ut "o!,age i~ nc<:e~LTY for load 
impedanccs of the order of 100.000 ohm~ lind greater, 
Input Impedance: Approximntely 600 ohms,suh$tlln
ti{llly independent of output lIeuin" OIl all but the higheM 
multiplier po~ition. 
Wavefo r m Error: T he aeeuraey or the micro"oller a~ 
" calibrated attellUn\or or "o!taRe dh~der is independent 
Qf w'l.I'eform. T he lLb.iolute ucclIra.cy of the OutJllll "o1tage 
ca.lib!'!L\ioll depelld~ OIL the eharacteri$lic~ of the input 
copper-oxide rectifier voltmeter. which ha~ a small wave
form error tha~ depends in turn Oil bo~h the pha:>e and 

the ll1aguitllde of hllrmonil".s present in the [nl)\Lt. This 
error ill the \'oltmelcr enn. in Ilencml. he ne,L!:lceted when 
t he micro"oite r ia u..cd "jth ordil",r.,· Inborntory o,;cil-
1ntor,.. The rectifier-type voltmeter it:>elf illtrodu<:i.'s ;some 
distortion unle:lil the l\QlIrl"e iml)e('\lln('e i~ very low. With 
8 GOO-ohm $OurL'C the ui~tortion introduced is llho(LL 0.2%. 
Temperature Error ; The ;Lccur"cy of the e,dibmtion is 
independent of tempen.ture when the 11IierOvQlter is used 
U an attenlln\or or \'oltflgc divider. '1'1,,, ;·,b,.ohue aCcu
racy i~ "fTooted blightly hy tcmlx:rature because of change 
in the "oll1"cter charueterbtics. The J1ere"-~"ry correction 
for tempcr;Itures frou, OSQ to 05° FahrCl1hdt is furnished 
wi l h the inatrllillenlo T he etTecW! of humidity ,Ire negligible. 

Power Source: The dri"ing oscill"tor must be eaJ)ahlc of 
furni,hing IIbout 2.2 ,·olt.,. uer().$i& 600 ohm.s. or about 8 
milliwatt$. 
Terminals : J,lek·tol) binding pOilts lire mounted on 
iltalldard %,_inch ~pal"ing . 

Mounting: T he instrument is mounted on an 31uminum 
pIIllel in II shielded "'lLlnut cubinet. 
Dimen sions: (Length) iO x (width) 7 J1 x (height) 6 X 
inchei',o,'er-aIL 
Net Weight: (j~<J pounds. 

Price 

S46-C 1 Audio-Freque nc y Mi crovolte r* ....... 1 CHOWN $125.00 
· R~K. U. S. Pat. Off. 
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METERS 

TYPE lSOl-A LIGHT METER 
USES: The General Radio Light :d cter is a 
photogr:tphic cxposure meter for use primarily 
with electric flash lamps of 1 he xenon type, 
commonly ell lied "spcedlight s" or "strobe 
lights." It is p:nticularly useful in the 1'1'0-
fessionlll studio for ex posure determinati ons 
with I';:odachromc und other color (ilms. Thi:-; 
met er ma.kes pos:;iblc in high-speed flash 
phoLogmphy Lhe same accurate exposure 
slll nclanlizat ion t hat the continuous light. 
exposllre metcr gi\'cs for ordina ry photog
raphy. 

T he meler mcaslH"Cs the light incident 011 
the subject :md indicates cotTed camera 
apcrtlll'c for average subjects. In add ition, 
an auxiliary pl'ob(! is :1\':lilab1c, which att:\(.:hcs 
to Lhc gl'Ound glnss of the (;ml1Cl'a by mellus of 
sucLion ClipS, so t hat the light actulIlIy reach
ing the fi lm can he measured, t hus llllowing 
for s\leh indeterminate factors as lens absorp
tion, bello\\'s ('xt cnsion, ell}. For this t~·pc of 
me:u;lIrement, a while card is used al) a stand
ard subje(;t. Xo calibration is supplied for 
measurements wi th thc probe, but a few test 
shots will gi\·c !:iufllcient datil fOI" the u!;er to 
det ermine his o\\·n eu libl":ltion. 

Th is light meier can be used t.o make 
routine checks ou the condition of elect ric 
Rash hulbs, to mcasu re t he output of a light 
somce, :\n<1 to determine the etfectivcncss of 
reflectors. 

DESCRIPTION: T he clement s of the light meter 
arc :t ligh t attenuator, a vacuum phototube, 
an in tegrating capacitor, and it \·ac\Llun-tube 
\·ol t metP l·. r,igh t. atlmitled by the attenuator 
s trikes the pholoedl , callsing CUlTcnt. to flow 
through it., Th i ... ClIl"I"ent. charges the cap:lcitor, 
and the \'oltage across t.he capacitor i!:i pro
port ional to the inLcg1"lll of light. with I"('.-;ped 

to t.ime. Thi>J volt~\gc is indicated by the 
vacuum-lube voltmeter, who>Je re,lding is a 
measurc of the total light. emitted by the flash 
tube. 

The lig;ht nt t('lHlatO!" c()n::li~t::; of t.\\"o 
Polaroid di . .,c~, one of whi("h (":tn be rotated 
90" wit h l·e~pect. to the other . The attenuato!" 
has t.wo settles., OllC :~ proporLional scale, the 
other ,\ scale of (number.'). 

The mel cr s.(',~le rea(b in lumcn-sc(:onds per 
square foot, (foo l-e:lI1dle-se('omb) , lind has a 
full-,.:cale range of 200. T he >Jc:l le is dit·ect 
reading when the liv;ht attenuata\" is ~et at 
1 (f 3.5 ). A figure of 100 lumen-seconds pcr 
square foot al f 3.;> is taken as normal cx
posure for profc*Sion:ll KotlaclLI"OIl1C with 
averagc suhjecls. 

FE ATURES: ~ P ortllble and simple to opemte. 
~ Apel"lme C:lll be read dircct.ly from attcnua
tor sC:lle. 
-30- Wide range of light intensities CUll be 
mellsured . 
-30- Both ligh L incident. Oil the subject and re
flected light reachi ng the C:lmem grou nd glass 
C:lIl be mell.')ll red. 

S PECIFIC A TION S 
Light Range: A light r!lng(! of G4 : I e,\ul"J(! "'(!:\~ur(!d at 
n1id·~e"l(! deAL'{;l io1\. corresponding to Ion t o lWOO !llIne"· 
;weo1\d~ I)(:r Jj(jlwr(! fOOL (foot . ...::nntlle-stlcond.;). The 
(!xt rm n(! r(!,..dabl(! r:"'J.:e is ,..bollt 50 to 12.S00 !lltn(!1\
second~ p(!r square foot. 
Attenuator Ran ge: ! :~.5 to f Z2 corr(!~ponding to :I 
l"f",se or I to (; 1 01\ th(! propOrtiOMI !!C" l(!. 
Tu bes: Qne IICA ll':1!) :\nd olle !teA l L4. 
Ba tteries: One BllrJ,:cs;; 2F. thre<! BlIq,¢;s XX 30K 
Calibration: :'IIe1er ;~ standardir.ed :.t 1he f:"H""lor.'· ;" 
t(!rms of II ealihrated nnoll n,,~htuhc o)('ratcU fro'" :I 

known c,..paC""itor :It " ~pC<"iliL-d "011"1(0. A diffu~;on tlL.e 
"lid "1X'Tlllre'lreindi\"idu:!lly fil ted 10 each metcr to st,..ncl
ard;z(! tho rCtldilll(. 
Spectral Characteristics: T he vhotowbc ha~ uH •. xi-

mum scII,,;lh·ity ;" thc bluc-gr(!cn l)ortion of th(! \';sibl(! 
apcetrllm. 
Response Speed: For reli:!h!e result s the nash should 
be I :!O.OOO second (50 ",icro.-«l-Cond~). or more, ill 
duration. 
Accessories Supplied: Tub(!.~ . batteries. diffusion dise, 
rlu!,: rvr flash syllch ,oni7.illJ,: rireuit. 
Other Accessor ies Avai lable: A I)rohe for li):hL me:l>!
urC'"CI1s at the rllll\er,' J.: rou lld gl"'~ is ,\\":\ilable:tt extr'" 
CO~L ::if'(! price liS1. bclow. 
Mou nti ng: \\",, 11111\ cahill(!L with hing(:d covcr. Base of 

... "hinet .. ,"·rie_ a tripod sockeL 
Dimensions: (Width ) i x (h(!ight) Gj1 x ( length) II 
inclte_. o\"er-lIl1. 
Net Weight : SJ1 pQlIlI<b. 

Code W(trd I'rtce 

1501-A 
1501-Pl 1 

Lig ht Meter .. . 
Probe ... ... . '.::::: ::: ::: :: ::: :1 

COCOA 
IM;.:t)\" 

$205.00 
26.50 
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RADIO STATION MONITORS 
Radio tr:lU~lUitlinl' 1:'!:llioIl1l Cllg:1j;tOO in various 

brO:ldc:."t ing service" arc r("(luir<:<i hy rcgubtions of 
the Federal Commlllli(·n t ions Commil:!sion to u,:;e 
mon itoring Q(\uip mcnt. thnt. !!:i\'C5 CQntinuou~ indiCft-
tions of the frequency and the modublioll Ic\"cl of the 
emitted signal. Tho Gcncml nadia Company was the 
pioneer in developing mC:I~ul'ing instruments for 
br"01ldcnsling ~IHlioni<, having supplied spcci:liir.cd 
fn:qucncy mca~ul'irlg C<luipmcnt tiS end)' a~ 192-1 and 
l1loduin1ion mC:I~ul'ing equipment in 1031. Later, 
when station monitorslI'crc first required by the FCC, 
!llItomalic, cOrllinllou~ I 'y indicating in~l rUl1\cnt::; were 
made !wailahlc by General H:ldio. 

Frequency Moni tor., The funetion of the freque ncy 
monitor is to indicate the deviation of the trallsmittCf 
frC(IU CIICY fro m its :\S~i!(lH.ld Cha 111lcL Fundamentally, 
it cOll~ists of a frcI IIH':1H:.\' ... t:lIl(l:1rd and n. means 
of intliC:ll irl!( Ih(: dilTcr'Cllce I)('tween the transmitter 
fr(:(IUenc.\' and Ih:IL of the ~tandard . For (:ol1\'el1iene(' 
in mc:umrin!( the dilTcren(."() fn.'(lUCI1CY, thc frequency 
of the stand:u'(l is u~u:dly olTSl.:L from thnt of the 
assigned ch:ul1lel. The devia! ion inrlic:l tor is calibrated 
di reel ly in cyck'l! (or kilocyde~) ofT chan nel. 

Mod"l"r;on Moniror: I'CN'cntagc moduilltion for A-:\I 
lr:1nMnittl'ri' i~ nl\":I~ul'C(l by a sy,;,\c11I in which the 
modlll:lted si!(n:ll from the tral1~mittcr is rec tified in a 
linc:1r diodc rt.'CtHier 10 ]Jrodtu:c :Ill :1--0 volta!,,'C pro
I)()rtional to tllc in ... lanl:lllcous V:ll llC of the currier 
el1 vcl()]Je :lml a d--o \,oll:l1/:e prol)()rlion:\1 to the average 
carrier :lmplit ude. T he effect ive rati() of the voltages 
is continllou"ly indicat(.'I.i by :1 \'()ltmcter whose scale 
is ealihr:lle<1 in modulation 1x:n:e11t:lge. A limit circuit 
is :llso incl ud(.'(1 which n,u'hl'~ :t laml) whenever the 
Ulodulatioll e.~c(.'(.'1.ls a prcdetel'lllined 1)('l"ccntagc. 

Siondord B ,oad ~o . r Bond: FOI" the standard broadcast 
fre(l liencic;;, .'i!O 1.0 I.'iDO kiloc.rcle~, tile T yn; 11 81-A 

Frc<llIenc,\' D(l\'i:lt ion :-' Ionitor (pa1/:t· H13) and tIle 
T\'I' ~; t!J31-A :-' Iodulation :-' loll i1or (page 198) are 
used, These inst rUlllt!llts, which oper!ltc on the prin
ciples OUlli ned f11)()ve Itre fully dCilCribcd 011 the IXlI:\C>i 
indic'l.Icd. 

F_M B,oadcoII, For I~_:-' I !lCrl'il'('. the freqllf'll('y :lnd 
modulation monilOI's a rc CQmbine<1 in :I si n)l;le in
sl rUl1Ient. \\"hile p<wtiolls of the s.\· ... tems uscd :Ire 

b" ... i<:ally the ~:lllle:lil with :1-111l11oni1orin)l;, the circuits 
arIJ cOII ~id(; r:lh l .v morc complex, partly becamc of the 
hil:\hf'r frequencies il1\"ol\'(.'(1 and partly becau~c of the 
stringcnt performllnce ~1)C('ili eat ion s t1l:lt 1-'-.\1 r1\ol1i
itor;; mll.~L meet. Opcr:t ril1l/: prirwiples of this monitor 
arc thoroughl\' d(,~c l'ihcd 0 11 page 1\)6. 

Televil ion: The TY1'~: lIR3-T Tclcvi~ion Station 
.\ Ionitor providc~ (·ontilluou5 indiC:ltion of /'clltcr
frequcncy deviation for hoth aural :lnd d~Il:11 trans
mitter'S. It al!lO indit'utes pen'ent lllodub1ion of the 
,lund tr:lnsmitter, T he 1183-'1' (',111 he ;;lIpplied to 
(.-o\'er any v-h-f :\tId u-h-f th:HUlc! :rll()(':ltioIlJ eithcr 
Olr"CL or non-offAll. T lm!(: \ll1its make up the 1183-'1' 
:1;<'''Clllhly, i.e .. the II 'O- BT 1'-11 ,\u ntl Transmitter 
110I1i(or, the 11,1-.\'1' \ 'is, i:11 Trall~mil1cr Fl"C(IIICIICY 
1 10nitor, anti tlte 1176-.-\"\' Fn:(llICJWY Deviation 
:>'leler. 

The 11 83-'1' i$ dest·ri l>C\1 on p:lgcs HH :l nd 1%. 

Mobil. f -M T,o'>Jmill ... : For this scrviCl', FCC rcgu
biion~ do IlOt rl'(tuire stn t ion monitor ... , hut the "1X.'C i
fie:ltions 011 cel11;.:r frcq ul'rwy and fIWIU('IICY deviation 
make 1I(.'(:eSl!ary t hei r frC(lucnt lllea>!Ul'etlwnt :llId ad
justment, Eq uipment recommended for this pUl"pose 
i:onsists of tile Tn'.; 1110-.-\ Interpolating Frequcney 
bt:ll1\bl'd :lnd the T\"t ' ~: 720-.\ or Tyn: 620-.-\ Heter" 
odyne Frequ('I\{'.\' .\leter, which are degel'ihed in the 
Frequc l1 cy :-'IC:lsure111cnts section of this catalog, on 
pagc~ 215, 220, :lnd 218. 

O THER BROADCASTING STATION MEASUREMENTS 

Cil lo,lion: The FCC St:lnd:lrds of Good Engineering 
Practil'C >!pt!dfy 1II:I",imulll pC l"l11i .<;:il>le ]JCI"(.'Cnttl!.'C of 
distor t iOI1 for \'.~dou$ bromlc:\;:t !<Crl'iec .... The Trp.: 
1932-,\ Di"toJ'tion :lnd Xoi,;c '\Icler (p'lge 174) !Iud 
thc TYI'~; 130 1 .. ,\ Low Di~tortiOI1 O~tillator (page 1581 
:Ire dcsigne<lto l1'ea~urc I rall~mi t tel' dis tortion, :IS well 
:IS C:lrrier lI()i"oc, rapidly :md accurately. T Ile Distor
tion :tlltl X()i,,(' .\h'ler olX!r:llc;; from the output of 
either til<' T \"I'.; 1!13t-.\ .\ic)(luhtioll '\IOllilor or the 
TYI' t: 1170-13 (or BT) F-:>.I :>. Ionitor. The test tone is 
8uppli(.'(1 by thIJ()~c i lb1Qr. 

A-M Noi .. in F_M T,onlmille .. : A convenient sclf
e:llibr:Hing :\-,\1 iktl'Clor, the T\"I't; 1932-1'1 (Sl'C 
page 175) can Ix: u~ed witl! thc Di~to["t i otl and 0:0i.* 
.\leter to 111C:I"II1'e ..\-,\1 noi~c level in r-:\ I tr:tll~

milter .•. 

Anl.nnol, l in .. , Etc .; T he Gellcral Badio Company 
nl:lIlUfa (·t lll,(>~ :111 e'\\{!Il>!J\'e line of bridge~ and other 
im!X:(\:llIct}-me:l,,"uring c(luipment. ~ ui t:lble fOf de
termining the illll>l'1.I:lIIt'e of antell11a,;, lil1e~, al1d plHl;;
ing nntl matclling 11ctw()rks. Vvr var1()us frequency 
b:lllds, the followi llg ill ~t nUncnt~ arc r,-'(.'QnlltJcmll'tl: 

50 kc- 5 .\I e 

400 ke 60 .\ Ie 

1O- 1G5.\le 

I-aye 

Tn.; !)]f)....\L B-1" lI ridgc. 9G 

T1'I't: 'J1(i..:\ H-F Bridge . . 96 

Tnf: lOOI·A \'- II- F Bridge. 100 

:>0 .\I e 1[100 .\1(" Tnf: 1002-13 Admittance 
,\l ctcr. 102 

300 .\!c-3000 .\I c Tn.: 871- Ll i Slotted Linc. 123 

192 GENERAL RADIO COMPANY 



 

MONITORS 

TYPE 1181-A FREQUENCY DEVIATION MONITOR 

FOR A-M TRANSMITTERS 
USES: The TYI'~; 1181-A Frequency D{:via
Lion :\10111'01' indicates dircetly the mngniludc 
and dirCl:tion of the fl'cqllt:ncy deviation of 
:\ broadctl::i t LnlllsmitlCl' from it s assigned 
chan ucl frequency. A monitor of this general 
type is required (01' each slal ion by the 
Fedcml Commllnications Commission, und 
ApPl'Ond N"umbcl' H07 has been issued by 
the Commi&;ion for the Tnt: 1181-:\, 

This frequency deviation monitor call be 
lIsed t.o monitor A-:\T transmi tters from ~t lo
cation remote from t,he transmitter site, as 
I'cquilwl in lhe recent FCC grant s prcmitting 
1I1lailelldcd operaiion of transmitters. Tile 
low input, signal required, (apPl'oxim:\ tciy 10 
milli\'oits). permit s operation up to sc"cl':Il 
miles from the tl'alismiliCI' wilh only :l single 
wire antenna necessnry to pick lip adequ:tt e 
sign:l i \'olt;t~e , The :Ullcnna Inay be tuned to 
provide additioJl:li sc\eciivity, if dc~ired, The 
narrow freqllen cy band of the i-f system ill the 
monitor lI~ll:ll1y prO\' ides adequate Iloi se re
ject.ioll, 

DESCRIPTION: Vollages f l'om :t tempemtlll'e
controlled pie1.o-electric oscillator (frequeney 
f ± 1000 cycles) and the tnuu;mitter to he 
monitorl'(l (frO(l'lCllcy f ± 1lf) :\ I'e :unpiifi(.'(\ 
and fed to a mixe r from which their dill'erence 
frequency (1000 ± 1lf) is oblainO(I. This :Hldio 
frequency is :unplified, its peaks arc clipped to 
produce :m essentia lly square w,\Vdorm, 
whi ch is a ppl ied to an audio-frcqU('llCY mcter, 
The indicatm' is 'calibrak,<l to rcad l,el'O \\' I]('n 
the audio b('aL is cxad ly JUOO cydt's, De\ ia
lions from IOUO eyc'lt's (1lf) nrc indicated di
rectly liS thc frequency deviat,ion of the trans
mitter in cycles. 

The monitor is a-c operated and is motlntcci 
on :t single relay-rack panel. 

FEA TURES: +- Simple to install- easy to main
tain, 
~ ] figh reliability for con tinllOus !':cn'icc. 
+- DC\'iation indication loS unafTcl; lCd by 
amplitude modulation, 
+- 1)1'\' iation indiClltion is independent of r-f 
input level , o\'er a wide !':luge. 
~ \ -cr .... low r-f inpu t. power. 
~ Po;;: it i\"c iudic;! t ion of failure of trall i<mit ter 
carrier is )lm\' idcd by 8ign:~ I-lc\'cl pi lut lamps, 
,;\ push-hilt ton test indicat es whelher ur not 
the monil or crY:;!:li voltage i ~ ;\dcqllate, Olhcr 
pilot I:tmp>i in(\i l;:lt() hC;ll c r- t. hcrm\).~ta t. /lnd 
power t:ireuit ope ra1 iOIl , 

+- EX lcmal dc"ia tioll-inciicating mclcr C:lIl bc 
connected. 

SPECIFICATIONS 
Deviation Range: ±30 r,,'eles, relld ;.hle to U llo,) t·~,'le, 

Carrier Frequency Range: 500 10 WOO kc. 
Accuracy: Wloen rCl"ein~, wi thin ± 10 Imru PI" mill ion, 
An adj u~ t " .en t is I)ro";dcd to firing the . e:ul ing ill w 
all:r~mC llt with monitor; " 1: sta lion ' "ell-1\1.elll{~nlll, 

Stability: Belle r th:lI' 011(: pa.t in " million \J"de. 
non",.1 olj('rII \iul: <.:o"di!ioll ~ , Adjustments nr(l prodded 
10 ~or rf'('t the i,,<I;,',, \('(1 frC<jtwlley in l erm~ of ~ !all(la!'tl
frC(\IIell ('Y t " "'$mj",i()lIs whellever necessa ry. 
Vacuum Tubes: The foll owing tube~ nrc rC<lu;red and 
sUi>I)li C(l wit h the ; n ~I '\llIl ent: 

3-ij.-;J,-CT 1- 5\ '4-G 
2-6,\(;7 I-6D4-G 
2- 6116 1---<lC3/ nU05 
2-f~"Q7-GT J- :?OO() 

1-6\-6 

Coupl ing to Tran smitter: A few inches of wire >lCn'in ll 
as all antenna i~ u _u:o lly $uOkient , ,\ "';IIj"'" 111 of IU 
mi\1"'olt" i;, re<juired illto " hi Ji: h-i",pcd,,".-e grid rir{'u it , 
Accessories Supplied : Q,,:oru ,)late, line cOllllet'\or 
cord. "1"'Te fu:,C;!, "lid 1.111:: for COIIIl~tin l:: an externa l 
meI er. 
Power Supply: 105 to 12;; (or :!IO to 250 vo l l.~) , 5U to 
GO ('yclc$, 
Power Input: 25 "':Ith fu r I,,; :oto)r ci r c tli t~ , IUO w:o ttl! 
for '"onitor cin'lIits, 
Mountin g: l!l- inch rd",,'-. ark II'Wc\, 
Panel Fin ish: Stalldflrd l ;ellcral It adio hhwk (,.,u·k":. 
C CTI:li n ~ talldl\T<1 fin j~hes which can be proce.:lS(.'(i in 'ItH"" 
l it,\' e:UI abo be J<;lIlIlIli\'d , 
Dimensions: PailI'I (lcllgth) 19 x (height) 1 5~,! inches.. 
IkJl t h hchind 1I,,"el, 1:1 i llehe~, 
Net Weight: 5 1 1)o()lInd~. 

1181 - A 1 Frequency Deviation Monitor "."".1 :'IIAI. AY $775.00 
i' .... TENT 1\'OTICE. See 1\'ot<'1l Z, 5, I:', 16, J)a ~c "i. Whc n ordcri ll; 1I1cMC give channel frcqu~M)', 
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MONITORS 

TYPE 1183-T T-V STATION MONITOR 
frequencies rlssigned for tl'!Ul!'lmitlcrs in 
lclc\'i::!ion broadci\sting. 

The Tn'I': 118:3-'1' Illeets nll 1'cC]llin'IllCnls of 
t.he FCC 1'01' \ekd ... ion S(' lyj('I"", including 
those for otT"'d operal ion. 

DESCRIPTION: 'I'he (·omplctc monitor consists 
of the followi ng units: 

11 70-13'1' - F:\l monitor (~'C p:lges HW, 
197). 

1171-:\,'1' - YiSlI;ll Trnnf<mit1cr 
F requen cy :\1011;101'. 

1176-AT - F requ ency Dc\"iation l\[ctcl" 
(sec p:lgC' 222). 

T he Opct'fllion of the monitor is as follows 
(nole block dingram (1) facing pal!;t'): A 1t:U'
monic of Ihe master en'i-Inl o:-;t:ill;uol' in the 
TY I' ~: 1170·Jrl' beat:; ,\'ilh 1110 auml-\J'n ns
mil tel' canicr to produ(>r :~ nominal inlC'r
nu:diatc f!"('(llICIlC .... of I.X) kc plll:< 01' millus 

the imnsmitlcr frCqUl' lWY dc\'i:lIiull!'l (for 
zero Ofr!;CL operat ion). 'J'IIIl'! ~iA"n:ll is amplified, 
limited lind appli('(1. to u. cO\mtcr-type dis
criminator. T he d -e output of thc dl.'>l;l'lmln
lit 01' is used to opcnu e i he cl'1l1 I'I'-f t'cqUl'ncy 
indicator. T he a-c OUlPlll, ntnplified :Ind 
Hllt'red, op('nltes the mO(!\llation illdicalors 
!lnd is anlilable at two output circuits: a 
100,000 n circuit for distortion and noise 
meaSllrement s :md a. 600 n circuit fOI" audio 

USES: The T YPE 1183-T is an integrated monitori ng. 
monitoring system for tclevj loi ion tnmsmitkrs. A h:ll"rnonic of the master crystal 0.<;(;ill:1101' 
Jt., provides eonlinu()u::; indication of fro- in the TYI'I$ J 170-BT i::; fed 10 the TYI'I$ 
quelle." deyiation of the :'IUI'al tr:msmitter in 1171 -.\ '1' where it is multiplied up to 1 he s:lIne 
terms of a hiJ!;hl." st:lble master crystal, :mc! h:lrIllonie used in the TYPE 1170-BT and 
cont.inuous indication of the frequcncy dC"ia- mixed with the amplitudc-modtllah'd \,i,"ua]-
tion of the \"isuil! trnnsmit.lel' in terms of the t ransmiUer CIIlTicr to produce :1. nominal 
same cn·slal. A continuous indieation of 4;~50-ke inlel'lllcdinlc frcqtH'nty (fol" zcro 
percent:lgc modu lation :lIld nu O\'cr-modula- olr~e \..) . This !iignal is then amplified , limitcd, 
tion nlal"lll for tIle aural Imll!-;miltcI' a.re also and mix('d \\'il11 thc fundamcl ll:l1 of a 4:3;:)1. 7;:) 
p rovided . Koi:;;c and dis tortion measuri ng kc crystal oscillator to produce n, second 
equipmcnt iUld audio monitoring facilities inkrnwdiate frequency, which I!:! fed to the 
can be connected to the Itigh-lidelity audio TYI'E 117G-AT Frcqucn('y D C\'i:ltion :\ 1('1('1'. 
output :lIuplifiers in the 118:1-'1'. This audio-frequency met er. Ihe eoullI(,l"-

Tili::; Cituipment olX'rat('s o\'el" t he frequency type, indieatcs \'isllal tmm;miner cal'l'ier-
spectrum from 30 mc to gOO me, covering the frequency de\'illtion. 

SPECIFICATIONS 
Trans m itte r Frequ e ncy Range: ('oHml :Illy ehMmcl 
frlXtuene.,· :I"~i~"cd (c1lf1"ncl~ 2 to 83. i"l'1nfiing offsets if 
ffXlllir<:<l, wilh appropriate r-f I([uilll( units). 
R· F Inpu t I mpeda nce: lli~h impNlnlltc, chflnncl~ 2 to 
13, with cllp:lciii,'c aUl'lmatur fur :ldju~tilll( input len\. 
Low illll)cd"lllX) in u-h-f r:t1lJ(C wilh !Hlju't:lhtc-eouplinJ(_ 
h)()l) iUI)Ut. The moniwr C:11I 1)1' u"('(1 with SI,\lld"td 
ItTMA tr:'ln~rnittcr-",onitorin/l: outl)U~ with T n·.; SN 
Coo.xilll Conncctor~ sUI)plicd, for both tUIr:.1 and \"i~ual 
trllnsmillcr oonncctiollS. 
Input Sensitivi t y: For both aural rlud vi;;ual monitor 
inputs, I ,·olt. or better, on high impedall('il inl)ut. 500 
milliwtltts, or Ics.os. on 10'" impedfln<:c j"l)ul. 
Inpu t Level Ind ication: Doth inl)ut;ll hfl\"e r·f input 

Ic,'c] metcr!!, mounted on the Te:'lr of lhe ehfls.osis. Pi tot 
l a!llP~ ul,;o indiculc normal illP1U h,\'e]~. 
I mage Frequ ency Check : .-\ d LN·kiul( dl''';(''(' i~ inco!'
porllted ill Ihe TH'!:: 1171-.-\ '1' \' i ~u"l 'l"rall~",it1cr Frc
qucll('Y :-'I ollitor \0 ill:,urc that the trun~'llill("r frcqllc!ley 
i~ on the oorrcct I!ide of zcro iX':lt with re"llCCt to the i-f 
cry~\a] frNiuency. 
In termediate Freque ncy: 15() kc for the :'Iuml
tm"~mitt{'r monilor. with zeTO offset. 1'10 kc for - IO-kc 
offset lind Hj() kc for + lQ.ke offsct. For thc ,'i~llfl l · 
trrtl1~mitter mouhOt. Ihe interrn(!(li:l.te fr«luencie;s :'Ire 
".a,; me for zero off.sct opcrtuion. 4.34 me for + lQ.kc 
off""'l ttud 4.3G mc for - IO-kc off.sct. Tho \"igual i·f signal 
be:tts with the fllnd:uncnt:ll of 11 piczo-elcctric oscillator 
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in th~ T n'.: Ilil-.\ T to Ilrodll\,":t "olllin:11 \.;.-.o-ke I~nt 
nOte wl,ieh i ~ f~d to the '1' 1 I'f: I I ill-.\'!' F rl"'lu('ney Ded,,
tion )' Ietcr. 
Di scriminators: 1'"I'«,-collnter typ .. di«,d",ilmlors "rc 
u'l'<l in \.ooth the "uml :",,1 ,.j,u"L I",n.,,,ittcr Inonitor". 
Crystal Oscillato~: ).I:l~tl'r ('ry~(,,1 o,,,ill:ttor ~IK'Cilk[\
tion~ flrC I(in'n under Ih .. TI I'.: 11,00n on I''"'I({' I!lr.. Th~ 
illlcrlll('tli"t~,-rr""lll(',wy l'r~-~I:oI o"'iIIntor in 111(.' \ ·i.u,,1 
Tr"n·."ilt,'r ).Ionilor IInil OIK'r:H"~ :'1 it~ fUI>llrImc"t:t1 
fr""-IU(''''·.'-' T hl'r"fore iu .m,,,i.nuUl :W.(IrI~· drift of " few 
"\,,.k~ i .. not <lNerl:.hl(o un th .. d,'vi:l!ion-"lo'tl'r ~(>:lle uf 
":" \..;_0 __ 1 I.:; k .. , \ '('r"il'r "dj".'lnlent i ~ providl ... 1 to 

t Orre('l fur )U1\I(-tl·"Ul drift, 
Aural Tra nsmitter Center Freque ncy: 

Indication: ).1 ~'I(or t-; ('alihmll,<l II< :!l)(J-(o.,·,.[e di"i,ioU$ 
from G k~ 10 +(; ke for all 1 .. I~vi~i"" ('I"'''''f'k 
Till' ,"{'''If'r h:md of ±-I k('" (1r;"",,,illf'r l<>l('fan,·c ) i~ 
winl"d in hhl<·k: I hI' "ult'r:! kl' in rNI. II i. nOI nCN.'~' 
~MY to ,'hel·k ~"ro for (', ... It Tc:ulinl: :l1ld no ~nd 
f'Ty.,I;,] i~ rl"'luin'" lor Ihi, I'\lrr>o"'. 
Accuracy; ("r~-.' I al fr''''llIc-ur.,· wh('1< InOllilur i~ re
, .... i,·Nl i~ "i ll,i" ± :! Ill"" (0.0002%) of ~I}('dfied ch,,"nc-I 
fn"'llI\""-,\". ('r."~nd fr(~IUC1W~- ('"n loc """;('<1 ±2,; IJPrtl . 
Crystal Oscillator S t a bi lity; :-1 \", '1'1 1' .: ll,l)-H ]0"-).1 
:\I ollilor >llCo;iii,·'llion. on p"~e 1(1(,. 
Over-all Stabil ity; :1::( 1.:' PI"" + :..'001 ('II'. or heuer, 
ivr :~o da'''' The 24M) ('"II> fil(lIre rf'llrc-cnl.' rn{>lerinJ!:; 
l'ir~uil :m;\ ''' l'I('r ('rror. IIc,,~"{' Ihe I() d ,,~' "Iahility i~ 
±«(I . .') !'Ilm + :"IlMI) ,.1'~. 

Visual T ran smitter Center Frequency: 
Indica tion: :\I dcr i~ ""Iihralcd "~, .iO-,·yd{' di .. i.ion ~ 
fro,," - 1..; kc lO +1.5 k~ for :<11 ~h"n'''..ts . The centcr 
1:.:11>(\ of ± 1 k," (ITlIl",,,ittcr tol .'t";"'l"{') i~ prillt~d in 
bbtk: Ihe OUI"T 0.:' k ... in n ... l. 
Accuracy: Thc ,,("('\tracy i~ Ihc >ulmlmliot) of Ihe 
ll.c{"ura,'y of II,c .\ ural Trau~ltlillcr ). lo1\iIOl' cr~-'Iftl 
o.;\"ill:'ltor, Ihe i-f ('"r~ >1,,1 ,>-dl1:ilor of tl,c Tnt: 1171-,\ T 
\'i~l1[\ 1 T r:tn,,,,ittcr .\I ouilor, nntl Ihe rneteri,,!! ('"ir"'\li~ 
of Ihe"l'l 1'1: I 17fl-.\T Fr\'<lucney J)c\"i:ttiolL ,\I Cier. T he 
tOl") ('rror rc.ulti"l: from lhe la,l two ;1('1Ilt< i~ 11'.-.$ lhun 
± !:!;j c.,·d"" + ("j ","de,; lic,';jij d,,~-~ )! , 
O ver-all Stability: For u :Mkb.,· perioll Ih(o owr-;<I1 
"':lhilit~· is 1\('IU'r Ihrm ±(1.5 Pilm + Hill c,,'d~',,) , flUd 

fOT" 10-d"y IK'riod, "Iahil;l~ is o.,tl~'r lh:on ±(O.:, P»UI 
+:.0 ~yc1",,), I,,'HIS IlCr million rderrinl: 10 the c:orri{'r 
fr("(l\leney, 
In tercarrier Separation: \\'hl' '' ,·i,u,,1 ,,,,d ll.nrni 
Ir:on""ilters :ore ".lju,IC<.llo ~ho,," wro tlc"i"l ion 01' Ihe 
de,-i"Iion "' C lcr~, the intl'r"'"rrier I<C Il;mLlion j" ·1.5 ''It;) 

± :{()O "yd(o~ (:~O-( I" .\" ~ 1 :lhility), 

Aural T ran s m itter Percentage Modulation: .\l Ncr 
is ,,:.Iihmlcd frorn 0 10 13;~%, wilh '''' :ulditiuu,,1 ,Ill _<call' . 
Swit~h ~"Il'cl~ Ilo-ilin' or uCI':" live I)('"k~ or full-..-",·.., 
(]l('"k to Il(':lk ) imli",,'iol1. 1000/(> mudul"lion rOrre' l)()nd~ 
10 :!,j-k(" dev;:Olion. :\Ieu,'r h.~11i~lic~ rne<!t FCC rc.-Iu;r ..... 
1UCnl~ .. \ccurllcy is ± 5 % Inodu\;olion, 
Overmodu lation Indica tor : (,\ lIr:l1 lr;""ltliltcr ) I.,"nll 
/I",h,·s ..-hen pr{'(I" I(>rmirrcd modulation 1",·cl,:I<.N on 
din\. i~ cX~'., .. ('(lcrl. H:ml(c of dial i~ 0 to I:!IJ% rnodnl,t1;on. 
Aural Transmitter Monitor Output Circu its : 

I. Distortion and Noise Measuremen ts: Tcrrni ll:;):i 
an' IlTOVidl'( l for NItI,,('C\inll; :1 T y pe Ill:!:!_ \ ni"un ion 
:"lud :,\01,.." )'lcl"r, \ ~"in ('Outrol i~ W",'idl'<l. 

Residual D istor tion: 1.,':;$ Ih;m 0. 1% lur 25-kc 
dc,-i"I;OI1. 

Response; ['0 to :~O.OOO ... p~ ± I:i dll. :-Illtndard 75 /-<:sce 
1I"-.;,,,,,,],II.i,, nNwork i" indud,..-I. 

Mallimum Output: 1.5 '·olt.~ i"lo 1011.000 uhltl~. 

Tlllir 

1183 -11 
1183 -T2 
1183 -T3 

TV Monitor (Channels 2- 6 ) , , . . 
TV Monitor (Channels 7- 13 ). . 
TV Monitor (Channels 14-83 ) , , 

Who<> 0.01 .. ,,,, ototo <hOMOI hOq uo .. ,y 0"01 .I"ot, 
1'\1'1-::-\1' ;":OTI(;1-:, 8.,,, :\"1",, 1.2,:1, I,.i. II, • .-,11"'\ 1'3, I'S~~ "j. 

MONITORS 

, 7~ ~ 

"16""7 FREOUE y oe:vum()tol METER 

Residua' Noise Leyel: - 70 db or better for 25-ke 
dc-dation, 

Sensitivity: Full OUlI)l1t can be ohl"jncd down to 
G-ke d",,·i:nion. ~n~ili"il~' ""riC-ii wilh rnodu1:olion frc
qlU'n ... y in :tccord"noo with stu"dllrd d~~mllh:o>;is 

eh"m"'leri~li~ . 
:!. Audio Monitoring Output: 

Impedance: GOO "lIlliS, unhnl:tnn'd. 
Output: - 12 dh", ,II 2,;-ke dC"i"li"", 
Responsc: ,;0 10 1;j,OOO ~Ih ±', dt,. 

Remote Ind icators: (·ir .. nil~ :\nd Il'r"lin:,I~ ;Irt! !lro
dl\"d for c<>nn('('llnl: Ih" follo,,;n):; ;"di"nlou e~ter""JJy : 

,\un.1 Tran~lIIiU{'r ('(>nter-Irc.-II1('Il(>,'· i nUlt"alOl' 
.\uTnl Tr:lI,~",ill"r \"'rl"('nt:\~c ).' odl1lution :\ Iet(-r 
" "nd Tr"n~miller Q'"/'rmodullll ;on I '\lli~"tor I.am l) 
\ -i''':I) Tr"n~mitl{'r ( '{'Z'I~'r-fr{>(lucnc}' Inuic"IOr 

Accessor ies Suppl ied: .\ 11 t"be~. con~ i:tl l·onn{'(·tor>! f()r 
r-I inl)ul~, power-Huc cor()s, c~ten~ioll mctl'r "hll:, ~/)'lre 
111_('_<, ~]larc lu~ihle )ink.1 ror cry"I,,\ oven, nnd u{'('""""ry 
intcr~o""ectinj( ~:thl"" . 
Power Supply: 1tl5 10 12,; (or 2 10 10 :!;jll) mit •. 50 10 
00 ,,~-,.]c" '1'01,,1 r:olC<.l po"cr i"IIIU i~ I:!:' ":tIh. 
Pan el Finish: ~1""cI[\n:1 (;('n(>r,,1 lI "dio hl:wk ... n",k1c 
\a~luer. CerlHin I>tr",dani Ir:on~",ill cr finioh(>~ C:l" "I~u 
lX' rurni,h('<i . 
Mounting: ~1,,'u\;tr.1 Ifl-indl relll.'· rack 1)lU}cl wilh 
~hicld('(1 unit e"do_IIt'h. 
Dimensions : W idth /l dul,j /)"plh 

'~-==:-
T n.: ! ITO-liT C"il I '!' in . :!~;!4 in . ' l:.ll{ in. 
Tn.: nT I-.\T l'ni~ I!I ; ll!i 
Tn": lITG-.\T Cuit I'.) :,Ii IJli 
O'w-al1 10 3' 1~ I:lM 

We ight: '1'", .: I17O-BT, SS pound. ; Tn',: 1171-AT . 3 1 
pounds: T\I'I; 117(;".\'1', I!lh 1I0unds. 

_T_~Cc()dc Word 

::::: : :1 ,\ 'nIC 

At: \)1'1' 

AI;(a:n 

/'rice 

$2830.00 
2830.00 
2905.00 
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MONITORS 

TYPE 1170 F-M MONITOR 
FOR TELEVISION SOUND AND F-M BROADCAST 

USES; Thi s monitor givcs it continuous incli
cation of ccnLer-frequcney and percentage 
modulation (frcquency de\'inlion) of f-m 
tmnsmit.lers. It n lso furnishes n high-fidelity 
output fOl" mea:-;l1ring di,,,torlion and noise, and 
:t GOO-ohm output for lIudio moniloring. The 
monit or is dcsigll('d to operntc at fn'quencics 
bet wcen 30 and 900 mep;:lcyelC:-;. covcring 
both Ihc f-Ill broad('asling b:mds :lnel the I"I"C
qucm·it's uscd for aural tJ"ansmiltcrs in tc!e
vi:-;iol1 broacleasting. 1 t mcct s the requ ircnH'nts 
of tllc Feeleml Comlllllnica ti c)I1s Commission 
for t.hc.':;(' SCJ"\"i(;C's. 

The TYPE 1170-D is usC<.1 to monilor the 
eenlcr-frequcne .... of transmitters used for 
F-}. I broadca,,;ting, A mociifiC'd vcr"ion. thc 
T~"I'I': I 170- BT, is :;lIpplicd :IS part of Ihe 
'1'\'1'1'; 1183-T Tc\c\'i:;ion Station ".\lonilor 
(:-;N' pagC's 19·1, )!):j ) . The spC'(' if"ic:uiom; for 
the '1\'1'1': 1170-HT :lrc the f;: UlW illS the "]'\"1'1': 
! 170-B speeificntionl> whi('h folio\\", except. 
ns nOIC'1i on til(' faci ng; pagc' . 

DESCRIPTION: The :llTomp:lIIying hlock dia
gram shows t he f IIlll'! jonal 0p('l"a I iun of I hl' 
monito!". A harmonic of a ~t;u\(lal'd-fr('qucn(".v 
oscillator heaL; with the Ir:ul.;lHiuer frequency 
to produ('c a nominal intl'rrncdialP frcql H'IlC," 
of I.jO kc plus 0[' milll!,; the lran~!llit\cr frc
quclU'Y de\'iations. T hi . ., :-; ig:nai i:-; ,1)('11 p:\:;,,;('d 
through ampli(ier.:; and limiter,.; which (' h:Ulgt' 
t.he \"al'cform to steep, 8qu:u'('-toppcd pll\"es 
of cOIl.';blnt amplitude, which nrc appii{:d to a 
counter-type discriminator. The d-c output 
of the di,:crirninatol' is \lsl'd to operate the 
eenler-f requency indiealOI'. The a-(' output. 
suitahl.\· :Hllplificd and filtered . operate . ., the 
lnodu1:dion indicaLor.-; and i:-; <lvailahh' a i, two 
oul put. ci rcu it s: a IUO,oaU-ohm cin'uit for di,,
tonion a nd noi,,;e rnea"'l1rcments .tllIl :\ (jOO

ohm (·irc·uit for lludio monitoring. 

FEATURES: ~ The u:-;c of :1 low iniC'l"!l1cdi atc 
frcquency and a e(;unlcr-i.\'pe di .. ;c rimill:ltor 
resu lt:; in a high degrce of :;tahilil.\', so thai.. a 
eon tinuous indication of ('entcr freq ll(,lI('Y is 
achicved without. rcferencc lOll second c r\'stal 
for set! iug zero. . 

~ Highl.\' ~t"blc (;l")',,;lal oscillator. 
~ Becau.<;e lhe coulIler-typp disl"rirninator IS 
inherent I .... linc:)r. lIccliralc cenler-frcquency 
indicaiions are obtained m'cn ill pcriods of 
hCllVY modulat.ion. 
~ Di,,;criminator is lincar to better lhan 0 ,1 %. 
pcnniLling aCeuralC di:-;torlion mca . .,;u rernellt..;, 
~ DislOl"ti()n-alld-noi :-;(~-mca:-;ul"i ll:.( output. ill
(·ludcs I.) micros('t:und (lc-CIIlIJh;l:;is rin:uit;. 
~ Hesidual noi.~c 1('\'('1 is down at le:I:;( 7;j dh 
referred to ± I:j kc de\' ialion. 
~ ".\Iudulalioll meter relld" positive. nc~ali\'e. 
ur pcak-lo-pcak. as selected by a .>;\\"iLch. 
~ O\'cnnodubliou lamp fl:l .i hcs whcn modu
lllt.ion excced" lc\'c! :I"; ,'CI 1)\' a dial. 
~ B-1" :-;cn.iil j\'iix i . .,; \.0 \'oli. or 1)('1\cl". 
~ .\dju . ..,tab1P in'pui at.lellllatOl". with mdcl'. 
~ Pilot lamp indicate:; adequate input Ic\·cl. 
~ Terminab arc ])ro\'ided for COIlIH'el ing ex
tcrnal metcr:-; and O\'Cl"lnodulalioll indie.ltors. 
~ \{egulalcd po\\"('r i<uppl.\'. 
~ Chas"i" :llTlInged for maximum heat di..;si
patiol1 and easy :-;el"\" ic·ing. 
~ A zero corrC('lion is prm'idcd t.o compcll ...... ,lie 
fo r long-timc drift. 

SP ECIFIC A TIONS FOR TYPE 1170-8 F - M MONITOR 
Transmi tter Frequency Range : SS 10 lOS :\t~. 
R-F Input Impeda nce ; ItiJl:h imp~dan~(). A e"J)~ .. ilivc 
"uenllntor is provided for "djll~tinl£ the ilii /lit le\'el. t\ 
T\"p.~ Si4 Coax;;,1 COIIIll'cwr i ~ J)r(widl ... 1 at the input. 
The "'011iwf cnn 1)(' u.,~d with .,;t:\1al!l,·d H'i':\]A tnll\s
",;Iter 1I101';101";nl( output. 

Input Sensitivity: I ,"olt r-f. or better. 
In put Level Indicators: .. \ mCI.!'r lor indiralinj.( r-I 
input level is ])r(Wi(\N\ a\ the re;,r of the ch"&~i,,. SiRnat 
pilo\ ta111]) ,,,,d C<!n\er_Irc<'lueIH'y_meler pilot glo\\" Ollb" 

when input level is ",1p.<luate. 
Interm ediate Frequency: 150kc. 
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Discriminator; Pul,;c-,·oll 'lt .. r t~" l)e. li ,w"r to bcttl'lr 
than O.l ("~ m· .. r to nl'lg,' (If ± loo k .... 
Center Frequency; 

Indication; :'II N ... r is <:.,Iihmtcd in IOO-.... \'(~l e <liv;
~ion~ from - ;3000 10 + ::IOO(l c.'·cJ('~ I>cr ~(-e()nd . 1\'0 •. NO 
~ct i,; tt('c('s.~:lr.\' for c,l(:h r(' :ld iuJ.( ,,,HI no .~ef'o"d "·n·.,tal i.~ 
required fo,' this p u r pO><l . 

Accuracy; C,· ... ,.t,,1 fr"\!uctl, ,.\,. wheu mon itor is rc
('('i'·cd. is within ± :t ]>,.rl ~ 1><'1' willio!! of ~Jle('ifil'(l ,·hrume! 
freqlle'H'y Center_fr('(jUNH'.'· r('(,ding is ,nlju~t:lhlc over 
± :lOOtl-cycle mng!) 10 hritt)': l"ollilOr into agrt'CItH'''t with 
frequcnc ... -'nC:lHlri',~ scr"j,-e. Ce', I"r-frC<I UCtlC.'· indie:l_ 
tio" then;~ "CCUnLl() 10 ± :tOO c ... de~. 

Stability; ± 1.5 p"rt.; ])()r ",illiolt , ±200 cycles or 
I)f'tlcr. o ,·c r-"l1. for OIl It':ht ;j() day,,-
Percentage Modu lation: 

Indication: :'Il cte r i~ caiihr"t<.'(i frorn 0 to 1:3:1 %, Ad
dilional db .~ca t c i.. provid<.'<.l. Swil ... h "oclcct~ PM;I ;"c or 
negati,'" pca kl<. or f"l1-w:t,·c (PNlk- tO_pcak) indi'·"liolt. 
100% ,no<lubt ion ,'orrc~po"d~ to ± 75 ke de"ialio", 
:'lINer b:lll i ~t j es (nCQL FCC rcquir(' ,nents. 

Accuracy: ±;-,c"O modulation. 
Overmod ulation I nd icator; Lamp na"hes "'lren pre

lIctertuinNlltlooulalio'1 level. "~het on a dial . is exc-eellt'<.!. 
1~ ;l1lg ... of dial is 0 to 1200/0 "Iollu l,uiotl . 
Output Circuits: 

1. Distortion and Noise Measurements: Termi""I~ 
Hr'" pro\·i<1<.'<.1 fOT "'onlle('tinl: :1 '1'''1'': J!);l2 ])i ~lOrl ioll and 
1\',,;,.., :'Il clcr, :In<l,, I":"in eO!tI "ol is provided. 

Residual Distort ion; Le,;s than U.20/0 at loo-kc 
uc,·iation. 

Response: 50 10 :{(].OOO eydes per S()Conci ± I ~ dh, 
SI,md"rd 75 I\li~ero,,;;ccond d/Hlmplt:lsis circuit i ~ ill
dmlcd. 

Maximum Output: 1.5 ,'oils into 100.0000hm8. 

1'!lllI' 

MONITORS 

Residual Noise Level: - 75 dh Or hf'ttcr ref ... rr,..,1 
10 ±75 ke deviation. 

Sensitivity: Full output can ht" ohl ained down 10 ± 6 kc 
dc,·i"lion. ;;;en~iti"ilY "ari ... " with mO<\1I1,,(ion frl!qncH<:,'
in ,u''''')fdance with ~(:ltld:lrd dC-C"II)ha~is dlflT:lctcr;stic~ . 

2. Audio Moni toring Output: 
Im pedance; (i()/) ol,rn~. 111, h" lanr('(l. 
Outpu t: Zero dbm :It 75 ku d ... "iatiotl. 
Response: 50 1015.000 c"·"),,,,, per ~l~·ond ± 11 dh. 

Crystal Oscillator: Gencr"l Ih.dio hi!(h-.• t:lhilil,\' drcnil. 
Cr.l'~I:t1 is \cttlpf'r"tnrc-{·ontro!!('d OIl (IiO ±O.I,i)o {'. T l'II1-
perature ... O!'ffi,·j('ttt (>f ... y~t,ll i~:2 p:\rt~ per ",i!!i",,, or I('~, 
]If'r <le1/:l'ee C . Cry .• I,,1 0.<ei11:1I01' outl)ut l",,'ci "an he n::'I,1 
on p:ulc i n'l't,'" h." pre"->; tlg H pu,lt-hll!1(ln "1";1(,1>. 
Remote Indicators; (, ircnil~ :lnd \{'r"';"'ll~ :lrc pro
"ided for connl'"l;u\( the followi" 1/: exll"'"al ;,,<li,'a'oTs; 

Cetll (' r-fl'('Quellc," imli(":ltof 

l'crrellt:lJ':c-",oo:.lub Tioll ,,,cter 
O"er-,no<.\nlation Irtmp 
E~)()_{)h,,, utlh:.I:u\f'l'd ,"urrtl iH""itor 

Accessories Supplied; .-\11 tube._. coaxi:11 I:O"'''''<"lOr for 
r-f ;Tlpllt vowcr linc "OI"'(,l:ll(>n cord. 8J,:I"e ft!~('s, ex
tlmoion ,nclcr 1)lug. 
Powe r Supply: 105 to 12:; (or 2 10 to 2;;0) ,'oilS. 50 to 00 
c~· c-le~. Jbll:d power inPUI :~OO \\':ttl~. 

Mounting: IfJ-itH'h rcla~'-r"{'k 1':111('1 ,.;ltie1<iin~ cahi,,,..! 
J-"-·ntl,,tletltl.,· in~lrt!led itt nll'k "lloU's ,..HSY I'cllIo"HI of 
(no" itO!' for in~p.:!ct io" ,It,d m:rinlen,,,,,·"" 
Panel Finish: ~I:tnrl:lrd ( ;cTlcml I(adio bl"c-k I.'raekl(' 
i:wqllel' . Ccrta; " standard lr:"'~m i ltcr linisl>e,< COl" :l1~() 

lll'l fm"i~hed . 
Dimensions: Panel. It) ~ 2G!1 inrhe .•. dc]!th bcl,i",J 
,mtld. 1 :jl{ i!whe.'. ovcr-~,ll . 
Net Weight; !lS pou"d~. 

l'l'i"e 

1170-B I F-M Monitor (for F-M BroCldcast Service) .. _ .. 1 :\IIE .-\1) $1835.00 

SPECIFICATIONS FOR TYPE 1170-ST F-M MONITOR 
(SU I'I'LJED AS PART OF THE TYPE 1183-T TEf.l:: VI~IO\: STATI O\: :'I!O);lTOll) 

8:I1"e a$ for T n'J; 11 i O-I3 F-:'Il ;\[onitor, e~c()J)t aa 
follows: 
Transmitter Frequ~ncy Range: Tclc\"i~ion Ch:ll\llcl ~ 2 
thl'olll':h S3. iucludiug ",fT~cls liS reQuired . 
R-F Input Impedance: Iligh il " pl~l:tn('e. d"''' ''els 2-
J:3. wi tl , a <"apadli\"(, input attetl\l:ltor for adjusting the 
in]lUl lnvel. Low inl]Ic<I,,,,cc, ehrtnnel~ H-S:3, with ad
ju,.t,,!,lc cOIlI,ling-loop ill]!U\. 
Inp ut Sensitivity: I volt r-f. or beller. channels 2-13. 
l'ATEXT XOTICK 8"" N"ICII I . 2. U. II . HJ. "~lIe vi . 

500 'llilliwatl~. or Ic.'i$ . d\anttcl~ J.l S:l. 
Intermediate Frequency: 1.:;0 kc. 1·\0 kc. or 100 kc 
c\(>]l(,lldillg upon ... arrier ofT~C\ . 
Center Frequency Indication; :'Il cIC" ~ ... "le is cali
unt ted ;n 20(j-c.\'clu di\'i~i on~ fro", - 6 kt::: to +0 kc. 
Perce ntage MOdulation i nd ication: 100% mod ub
t.ion C'(lrre~lJonds to ± :t5 kt· de\·j:Oli(ln. 
Residual Noise Level : - .0 dh ",r lJct.l('r referred 10 
±:25 ke devi,ltion, 
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MONITOR S 

TYPE 1931-A AMPLITUDE-MODULATION MONITOR 

USES: The modulation monitor is used to 
meaSlll'e and LO indicate eonlinuollsly the 
pCl'ccmnge modubuion of broadc<I:;t' and 
oLher mdio-telephone t ransmitters. The TYPE 
1931-A i\ lodulation l\loniLor performs the 
following specific functions: 

1. l\Jeawrcment of percentage of modula-
tion on either positi\'c 0 1' ncga ti\'c peaks. 

2. (kcl'tnoduiat,ioll indication. 
3. Program-level monitoring. 
4. l\lcasUI'cmcni of carrier s hift when mod

ubt ion is npplicd. 
5. l\ leasurcmcnt of irt1IlSmiLLc[' audio-frc-

quem.:}' response. 

DESCRIPTION: TYPE 1031-:\ :'Ilodu lnlion 
:'Ifonilor consists of th ree cSticnt.ial elements: 
(1) 11 linenr diode rectifier which gin .'" :111 

inslnnlaneou . .,; output Yoll:)ge proportional 
to the ClInicr ell\"elope, (2) a semi-peak volt
meter ,,"hich giw,,; :l continllOUS indi cat ion of 
the peak modublioll, and (3) a t.ri!-(gcr cirelliL 
which fla:shc:s a light, I\'hcncu~r the ncgative 
modulation peaks momentari ly e.'l:eccd any 
previo1l81y set value. 

The lineal' rect ilier is des igned fOI" opcnllion 
at, a low power lc\·cl, whieh grcatly simplifies 
t he coupl ing to thc tran:smittcr. III the OlHpllL 
of t.he linear reet ifier i:s a d-c meter, which 
imlicate" lhe carrier le\·eI at whieh l he in,,;u-u
mellt. i" operat.ing and also shows any currier 
:-;hift. during modulation. 

In adJition, two auxiliary audio out..put.. 
circuits opcmt ing from a separate diode 
recti fier arc prodded. One of thc:-;c, at 000 
ohm", i:; intended for audible monitoring; 
the other, :1 high-impedance circuit, gives !l. 

fait hful reproduction of the carrier envelope 
,,"it h lc~ than 0.1 % distort.ion and can be 
""cd for distort ion and noi!Sc-!evel measure
ment.s. 

FEATURES:,. Speed and simplicity of opera
tion, essential for mOll it.orillf!; inslrulIlellt:-;, 
Hn' axailable in thi .~ in:-;trtnnent. It opcmlc:-; 
on)!" a wide carrier-frequency range, and a 
tuned input. eit"(;lllt. i" prodded to facilitate 
coupling to the transmi1 tel". 
~ T he r-I" power input. requircd in the broad
ca~t range 1:-; le-s than 0.5 waLL. 
0»- The flashing lamp is extremely useful as It 

monitoring device. Hi" "et. to fbsh with mod
eratp frequency when ,hp transmitter i,,; ope!·
:)ling nonnall.y. lf the fla,,;hill~ rate chllnges 
ma rkedly. tlw operator i;s made l1ware that. the 
:l\"prage le\·el of modulat.ion hfl .~ changed. 
0»- The fb"hing circuit" arc 80 de"igned that 
lhe indic,lIjon is utl'"lfl"eclcd by moderate 
changes in !:IllTie!" ampli t ude. 
0»- Terminab arc provided so that remote per
centage modu lation inclicaLOt"8 can be C;Oll 

Jl(,(·t ed t.o the ill,,;t,rumenL externally. 
0»- FCC Appronll 1\0. J555 has been issued 
for t.his monitor. 
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MONITORS 

SPECIFICATIONS 

Aange : :\Iod\llal;on pt"rccntllJ!C. 0 to 11Q'1.. indi('atro by 
meter on pO:!id,'c lloe,..k~. 0 to 100'{- on nella';.-/! jJC"k$. 
The Ib.,;";ng lamp i~ adju~lable to operate from 0 to 
]()(f"c on negath'c pe"k~. 
Cil r rier · Frequeney Range : The rrloniwr will olX'note 
lit lillY currier fre<lueney from 0.5 to t;() '''CjI::.tcp·I('<, .\ 
~inJ:le >K't of .. oils <either 0 .. -' to S rnegae.\"(']e. or a to 00 
m<"J(llcyelclI ) j" lIu])I!1ied with each in.>trutuent. un]¢:t.Ij 
both sct:i ,ore "]>e<'ific"lly ordered. 
Carrier - Frequ e ncy Input Impedance: Ahout i5 
ohm .• ln the br<n,de"~t band. i",,,e,,~i,,g ~lightl.l' at hiKI'cr 
(': •• rier freqncnde" !lud ,"aQ-inl; somewhat with inl)ut 
tuninl-:. 

Acc u racy: The o\"l~r-"II aceurac." of Inc,,~ure'nent nt ·100 
cyt'ic1I i~ ±2t 1J of full ~c:lle :lI Iro :1I.d ]()()'"?'c. :'Iud ± 4% 
of full llenle at :U'Y oth('r Illoduhnion 1)(!rN")llIaJl;e. 
Detector Linearity: T he di~tortion in the diodc dot«lor 
i~ vcry low for fn:~(IUe"cie~ UI) 107;)00 cycles. Aho,"e this 
fr~luenc.v. fI ~mflll a",ount of neg"ti"e peak dipl>i"" 
oc~·ur~. reachi".: 5("10 at tim l'xtre",,:: hi~h end of the 
audio ra"gc at 1,. ,000 c,'des find 100':0 modulation. 
R - F Powe r: In thc brQ1.dCf.~t Tange the Ul:u:jUlurn r-f 
power N!(tuirclUcnt i~ about 0 . .'> watt. 
Vacuum Tube$ : T he fol.low;nl': tul>eil Me u<Cd: 

:!--(j..~:\' i l-w.:;o 
2-(j.SJi 2-oD:\ 
I-GAL.; I -6Xz.G T 

Wa r ning Lamp C ircu it : The O\'EIO I ODHLc\TIO~ 
J:lIUP will fl,,~h whene"er the lIeg:oth'e rnodubtiou lX'ak iJ 
eJ;CC('(1 the ..cuillg of the )IODL·LATIO;..< I'E.-\l~:; dial 
by allproxi,""td.,· -r- c moo.lu1:lIioll. for :OIl(lio frC(t"enrics 
betwcc" 30 : .... .1 7500 eye1e~. For higher audio frl'<lu\'''cics, 
the 1;>C1"~nl:'Rc o\"ermodulation required to Ilash the 
I:lInl) illcre:ocS(.'s ~li Jl;llIly. 

T he :.c~umcy of the dial ealihr:otion is approximalely 
±2':'o of full :<calc. 
Me te r C irc u it: The reo;l>On'SC of the I'EHCI·; ;"<T.\Gf<: 
:'II ODU[,;\'l'IOX '''''Il'r cir ... "it i ~ fbt. wilhin ±0.:!5 db, 

~tWl'i'lI 50 lI"d 15.000 eyclee, lind within ± O.I db b&
t""t~" 100 ~!ld 10.000 cyr-IC>'. 

Either IKlsiti"" or neltllli"c modulation !>Cllh may be 
read. Calibrlliion in db belo,," too?'o modulation i~ pro
vided. 

T he meter dynamie ehllr:ll'lerblie meets FCC Rpedfi. 
eation~ for Uloduilltion moni\Or~. 
Aud io Mo n itor in g Ou tput: The audio output alll,.li. 
fier i~ 11M, within ± 1.0 db. frOIll 30 to 15.000 eyell'<. The 
internal illlpl·tbnee is HOO oh",". Di~tortiOn i. Ic<, than 
0.:.1(';'. Op,,"·drcuit output voltage i~ ahout :JOO millivolt •. 
F id el ity- Measur ing Output : Flat within ± 1.O dh 
between ao au.ooo eyd~ with Tn',: 1!J:1:!_.\ Di,joelion 
and Koisc ) Ieler connected. Di~tortion Ie,;,; th"n 11.1 %. 

Output le\'et ,·~ri ... ~ innm;cl.'· with ""ttinl: of :'I IOD1·· 
LATIOX 1' 1·:.-\1\:S dial. thu~ providing rea,otmbly ulli· 
form [npul 10 di~torlion meler at all ,no<iIlI:Hion le\'el~. 
A"er=lll:e OUlIJUt le\·cl. :lllpro.~i,n"ICI.,· 1.5 \'011.:;. 

Hc.<idual noi~c 'Illd hum len·l will not excC<!d -SO db. 
Au~ i liary O u tput: .\ IIlultil)Oint connCClor M the rcur 
of the in4r\lml'lI~ pro"idc~ II me:lfl~ of eonnecting: 

I. .\ ,,:,nOle l'erccntall:c ;" foduhtion ) Ieler. 
2. To a liOO_ohm OUlput lor :I.\dio IIIOllitorinlt. 
3. T he Tn',; Hl32-A Di'lortion and XOiiC :'I leter. 

Powe r Supply : IOC> to 125 (or 210 to 2.'(0) \'011$.50 to 
00 e)·dc~. Power i'lIlut i~ al'vrOximaldy 50 WillI<>. 
Accessories Supplied : :'I l ullil)Oint C01UICClOr. line con_ 
nector corel. ~Ilaro fu..",,~. :\11<1 one »ct of inl'U~ lUlling ~"()il~ 
(~IJCt:ih' fre'luclle), r'-U'll:e d,,--,ired) . 
Mo un t ing: T he in~trulllent i~ relay-rack lIlounted. 
End fr:II"~ :.re a":lilable for table mounling. (&.c pricc 
li~~ below.) 
Panel Fi nish u: Standard Gener:ll Hadio billck ('rlu·kll'. 
Certain IOttludaru gr:lo ... s whkh elln 00 procc"."c(1 ill qu:.n. 
lity call :Iolso be eupplied. 
Dim e n sion$; Panel (length) I!) x (height) 8j:f inches. 
Depth behiud llauel, \0 inches. 
Net Weig ht: 3:.1N' pO\lIId~. 

1931-A 
1931-A 
1931 - PS 
1931 - P6 
FRI-S 12 

Modulation Monitor, 0 ,5 10 8 Me . 
Modulation Monitor, 3 to 60 Me . 
Extra Tuning Coils, 0 .5 to 8 Me 
Ex tra Tuning Coil s,3 to 60 Me 
End Frames 

'J' .. \ IlI{Y 

'J'OPIC 
'r A !lilY 
TOl'E:~ l 

E:\,DF IU ~I EGG 

$440.00 
440.00 

16.50 
16.50 
12,00 Pair 

l'ATE:\"T :\"Q"J"ICE. Se<l :\"01.,. I. 11. 15. r>R~e vi. 
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FREQUENCY AND TIME 
The determination of frequency diredly in 

terms of lime is :I flllldanwntill measurement., 
since frequency is lhe lillie rate of recurrence 
of a ('yelieal phenomenon. '\.11rimary standard 
of frNlu('llcy is, therefore, defined ~lS one 
whose fl'C'quc'II('Y is determined directly in 
tCrln.'S of time. ,\ .w'('ol!(lary Mandal'd is aile 
whosc fI'OII(II-I1('," i.'S (tetcrmined by comparison 
wilh n pI'im:!r:,>, standard , or b~' comparison 
wiih other S('cOJHlary st:mdan[;;, some one of 
which \\'alS originally comp:trcd with a primary 
st:lndard. 

It, is to be noted lhat the nhoyc dnssificn
lioll,; of fn'qllcnc," .~landa rds han' nothing to 
do \\'jlh ltlC at'I'ul'(I('ics of the 8lnndan\:;. In 
fact I he sallw lsI :lIIdanl is logic:\ lly classed as 
n primal',\' standard if ch{!('kt'd din'dly agaim;t 
lime, :lnd flS fI I;('('ondfll·.\· slalltiard if chc(;keu 
against si:lntl:lni frequcncy transmi;::,.:ion" 
(repre,.:cnling:t di,.;lanl prim~iI'Y standard) . 

In pl'adil'c, the rc,.:pon,.:ibilily of cl;tahiish
ing a lld main! aining :lctUl"ate lime detennina
tions hv a,.:i rOllomieal ob:<cn·~1tions is not 
llssunwti hy t ht, intli ddu:Il,.; de,.:iring fI primal'Y 
st andard of fr('([m'ney. The time determina
tions nrc (':Hrit,<i oul by oh":C'l"\'atori('s eSp{}
ciall .... cquipped for t he ' purpose. The results 
are made :wailable to a large number of usc,".'> 
lw radio allli wir(' Iransmis...;ion. Tn lhe t;ni lC(1 
Stal<'.'"I, Ill(' r. S. :\":\\'al OhSC'I"\":no!"y trflns-

mits high-precision time signals by radio 
thl"Ollgh Ihe facililiesof the U. S. :\"11\"111 Badio 
Sen·ice. Transmis..;;ions on ",c\'cral frequcn<;ies 
arc :wailahle sevcral limes :t day :lnd (;all be 
reecinx l nearh" all oyer Ihe world. A simi lar 
sen'icc is pro\'[dOO in C:matia by the Dominion 
Obscrnltory. 

The uscr of 11 prima ry frcquenc.v stand ard 
can then cOI\\'el1i(,1111" determine the fre
quen(;y of the standard in icrms of the stand
ard lime intcrval sent to him hv milio. I n the 
General Badio equipment. n1(':lI;s Hre prm'iilet! 
for II\lickl~' and ellsil." making I his (·omparison. 
For the mO:-i1, pn'cise re,.:ults, the errOl";; of the 
Lransmitted tillle sigllill must, be tnken into 
accoullt. Correction data may be oblained by 
appl.ving to tho Superin tendent., U. S . .:\land 
Oh"';C'!T:lIor.\·, \V ",.;hin~ton , n. C. 

Sillt·c Ihe m;trOllomi("al clocks now used 
at III(' :\"a\":d Ohs('["\'alory arc piezo-elcctric 
0..,ci1l:l101"1;;, ,:imilat· to tho,.:e u,,;('d in :I("(:llrnte 
frequen cy standards and si ne(', throu~h clo~e 
cooperation of the U. S. Xa\":d Obs('J"nltory 
and the :\"ation:ll Btu'call of :-:)llln<ianls, the 
piew-elect ric 0,.:('ill:11011; of Ihe hitter's pri
mary fn'<Iuf' tll"Y slandard :Ire checked in the 
Sallie way as the furllwr's asl I"Ollomi('ai ciocks, 
the comp:nison with time is, in f'fTf'ct, c:nricd 
Ollt In- the o\)":C\"\·:IIOI"\·. The ~landard fre
ql1elH;~' tra nsmissiollfi sent out by thc Burenll 
of ~land:lrds {"onsC'qllcntly represent a pri
m:u",\" standard of hi~h prct'ision :l\'aihlhle to 
all who can retci\'c the tmnsmissions. Where 
sud! tmnsmissions ca n be recei\"(~d , it is 
gotlend1? more convenient a nd i1l(H"h (l'li("ker 
to make tho comparison b.v frcque ne.\· than by 
time. For inform a,lion illld schedules of trans
mission of ~I.alldard frcql1etl('ics. IIpply to the 
Hadio \)i\"ision , Burea u of Standards, Dcpa!t
ment of Commerce, W:1silingLOn. D. C. 

A ealilJra t iotl against transmitted mdio ft-e
qU(,Il!"it:s yields a 7W'udo-ills/nlli(lIlCOIIS fre
qll('tl(;.\· ,",Iiuc of the standard; while n. 
calihn.ltion against transmitled time si,!.!;nals 
.\·ields all (wcrayc frequency \"aiue of the 
sta ndard during the period bet\\'ecn SII(;ccssi\'e 
obs('n'al ions \\"hi("h, for precision, must.. be a ll 
inten'al of se\'cra i homs. 

Beca use of the v:Igmif's of hiV;h frequency 
t ransmission, many u"ers I"f'iy on ('IH:'~'ks 
ng,l:nsl, timc as " rc.sc,'\·C. They :lIso usc 1 he 
primar.\" standard as a high-prccision cluck for 
laboratory timing purposes. 

FtGUR~ 1. Blork dillltrllm ~hO\d,,1t (he fUII('(ionlli 
;ornIH!lcIHc"t of tl.c T,l'~; lIOU-AI' Primary Frequency 
S1a .. dard and the rango of Output frc<IUCtlciCli ll,·"il"l>lc 

fMIll it . 
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As so far considered, the precision oscillator 
is a. single-frequency dm·ice. For practical 
utility it is necessary to obtain from this siugle 
frequency many other frequencies. both abo\'c 
and below the standard frequency, for COI1-

\'enience in measw·elflents. Since most. of the 
precision oscillators opernte in the re~ion of 
;')0 to 100 kc, it is necessa ry to d i\'i<le the fre
q uency to ohtain tl. ntlue such that. a syn
chronous motor ca n be used to t aunt the 
number of cycles exe(:ulcd lI.v t he pt"ecision 
oscillator in a standard intelyal of time. F or 
measurements of high radio frequencies, it. is 
necessary to multiply the standard frequency 
t.o obtain useful frequencies in the range of the 
frequency being measured. Both of thcsc 
operations are readily performed b.y it con
t.l"Olled relaxation osci llator, known as a multi
vibrator. 

THE PRIMARY FREQUENCY STANDARD 
TYPE 1100-AP 

The clements oj" a primary frequency 
st.andard, Generallhd io TYPE J 100-A I', are 
shown in Figure 1. 

The frequency of the prctision oscillator is 
100 kc, which is di\·ided suecessi\'ely hy f,1(;
tors of J 0 to obt:lin mult.i"iUrator funda mellial 
frequencicl; of 10, I, and 0.1 kc. A fOIll"t.h 
multh'ibra tor operatin.c; at a. fundamental fl"C~ 
queney of 100 ke, pnH"ides It large number of 
harmonics at. 100 kc intervals for lise at high 
radio frequencies. lTnrmonics of the 10 kc 
mult.ivibrator nre similarly used. In the aud io
frequency a nd low-frequency range (u p to one 
or t\\·o h\Uld red k"c) It cathode ra~' oscilloseope 
is used to obtain hundreds of known frequen
cies. Th is is simpler than trying to make use 
of harmon ics of the low sta ndard frcquencies. 

The range of useful output frequeneics ob
tainable from the General n adio Primary 
(or Secondary) Frequency Slambrd is indi~ 
cated in FigllJ"e I. Complete specifications are 
given on pages 204 to 20G. 

This frequency standard is the result of 
many years of continuous dcvelopment in t,he 

FlGum: 2. View of the T\"I'>: lIOO_A Quartz liar uS(ld ill 
T'in; llOO-A Frequency Standard. with cover remo,·()(1. 

~howin" the sprill" susp(ln~ion. 

FREQUEN C Y 

1'"1<:\11(,: a. Elc",elltl"Y circuit of the hr'i rll:e-ln1e ]lie,"o
electric o.~cillawr usC(1 in the Tn'!;:; Il 00-.-\ FreqUlmcy 

St~l,d:'rds. 

Gener:11 HadiO lahoratories. The quartz bar 
(a nd mOlllll ing) . the oscillator ci rcuit. and the 
ternperalure~colltrol system Ilsed in tile Sll' lld
ard make pos,;ihle :1. stahility of a few pa rts 
in lOS over periods of se\'eral lUondls, ami It 

short-period stahility of U. O part.-.; in IUS per 
day aftel" one .\"('ar's 0lwrat ion . The quartz bar 
nnd its mounti ng are shown III Figlll"{! 2. The 
bar \'ibmtcs in its second-ha rmoni c ex ten
sional mod e, and is held at its t,\·o nodes in It 

spring sll .-.;pension mounting in such a man ner 
~I S to introduce a minimum of damping. I-:Jec
trode8 are fOl"IllPd dirC'ctlv on the :-urfaces of 
the quarlll. T he cross-sc(:iiolllll dimensions of 
the bar hav c been so eilOsPlI lhat the tem
perature eoefT"icieni of frequency is zero in the 
vieini t.\· of the opcra t i ng i em pCI"a til re of GO° C. 

The temperaturc-conirol svstcm holds the 
tempemture of the qual"\z btlr constant, to 
hetter than 0.01 0 C. Thc principles of open1-
tion of t.he lempC'raturC'-('onl!"01 system " 'ere 
outlined in an article eniitlcd "~ot('s Oil the 
n esign of Ternpcmturc Cont.rol l -nits," by 
J . 1-\. Clapp, General Radio E.'"C1Jr!/"iIllCTllc/" , 
August 19·1·1,. 

A bridge-type oscillator circui t is used, 
showll in sehemat.ic form in Figure :3. In this 
circuit, the crystal vihratcs at its scries reso
nlln t frequency and the amplltudc of os("illa
tion is constall t.. For an all:ll~'sis of the circuiL, 
SCe J. K. Clapp, "A Bridgp-Conlrollcci Oseil
lat.or," General Radio l~.cperinwllte/", Apri l 
19-1--1-, and '\[IlY J9 .. 1-4 . 

THE SECONDARY FREQUENCY STANDARD 
TYPE 1100-AQ 

In t he past there ,\'as a. useful field for fre
quenc.'· standards of less thall the best possi
ble precision, such standards being ehe{"ked 
frequently ngainst standard frequency tra llS
missions. Thcse standa rd s cou ld be m(lllufnc
tured at a lower cost. t.han lhe more precise 
slandards and consequently \\"('l"C u.-.;ed in 
many applications where price \\"as ~t govcm
iug consideration. 

At, present t he demand for more aCCUnlt.e 
seeondal".v sta nd:ml.-;. coupled with less expen
si\'c dcsiglls for primary ::;t:l!ldards, makes it 
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FREQUENCY 

• II show$ the rcbtion between "" 
u"kllo ,,"n frC<j u{\ncy I",d a standnrd h:,rrnonic "crie~. 

undesirable to make two types of standard. 
Consequently, the same component uni ts arc 
offered fo r m;c as a seconda!'v standard- the 
precision oscillator, and m;dti\' ibmlor !lnel 
pOwer supply unit, hut \\'ithoui t he sy ncron
omelet" Huit. (This latter uni t. call be added 
luter, if desired.) 

THE UNIT CRYSTAL OSCILLATOR 
TYPE 1213-A 

For applications such as receiver testing 
and I:alibrat ioll , band-edge checking, fre
quency mCaSUI"CllH'nts, and as a m:1rkcr 
generat.or, t he TYPE 1213-A l Jnit CrY$tal 
Oscillat.or has been dcyclopcd. It prO\'idcs 
standard frequency harmoni cs a l. muliiplcs of 
1 me, 100 kc, and 10 kc, whi ch extend to ap
proximately 1000 me , 250 m<;, find 25 Ill{; t'C
speC! i \'cly, The 8m:lll si;r.(' of I he 'J'\, p~: J 2! ~k\, 
it s 10\\' (;ost., and ~()()d r:;i ahili t.y (of the order 
of I part in 1()6 for short periods) m,lke it 
useful wherc t he hil!;h prceision of th e 1100-
A P or I 100-. \ Q is !lot. needed or where the 
instalb.!ion of such equipmen t. is not feflsible, 
Checking or monitoring the output. frequency 
against. s tandard freqltency radio tranf<m is
sions assurcs an accur:""lte si :lI1d:ud at. mini
mum cost. Complete speciflcai ions of the 
Unit. Crystal Oscil lator are gin:!n on page 217. 

FREQUENCY MEASUREMENT 

The next. st.ep , ,",fter e><tablii:ihing a seri es of 
stll tldard frequencies embracing 11 porti on of 
the frequcney specLnllll in whi ch meaSll re
ment s of frequency arc to he made, is to e\'l1 l
lIate :lny u nknowlt frequency in terms of one 
of the standard frequencies. Any unknown 
frequency \\"illlie I)('t ween two of 1he standard
frequency harmonics as "hown in Fip;ure -1- . 
Thc ><implest. process is to det.ennine t he dif
ferem'c in frequency between t.he llllkno\\'n 
frequcncy and the nearesL of t.he sbnd:trd 
frequencies. This differencc is added to the 
standard frequency if the unknown li es aho\'e 
the s tandard, or subil':lct.ed if the unknown 
lies below the st:tnclard frequcltcy. 

For c\'ainatillg t.he frequcncy diffe rclH'e, 
A or 13, (Figure 4) a cOtt\'enienL method eOIt-

F1(1UU.: 5. FI11L<:tional diagram showing the opera1 ion of 
t he d ire.:t-bcatilll: method of frequcncy mca~urcmc"t_ 

s ists of beat ing lhe st:ltldani and unkno\\'n 
frequencies in a detect or, :tncl mc;)slIt"ing the 
beat ft'cqucnc.,' with a calibmted audio 
oscillator as indicat.ed ill Figme 5. 

An adnllltagc of t his method is that a 
natTow-bam\ recei\"cr ('an be used when fre
quencies of remote transmi tt.er:; mUS1 be 
measmed ill t he preSCiH'C of interference or 
noisc. In sc \'e re ca~cs of noi ~(' . :~ heterodyne 
frequ(,ncy meter ('nn be rnat(·iled io thc 'de
>'i red freque n cy, tlnd t he mCl1>'urelU('ni (:IU1 be 
comple\('(\ using the frequelwy meier l1S a 
wb.<;tiLuLc sOlll'eC, und er conditions where no 
other method ean be used . A furthcr ad
y;mt:lgc of this met hod of operal ion is that 
the difference frequency is !le:nl.., alw:\ys an 
audible tone nnc! the proper source for meas
uremen t ean be identified by list('ning, as ean 
all steps of the meaSll l'Cl lwnt.. \\"hcn dCJlend
ing upon coulliing or metcr indic:ttions, Ihc 
OpPl"IIt or has no check on lhe presence or :l-b
SCIl("e of in terrcrencc or noise . 

By using the heterod.vnc frequency met('!" 
nny desired freqtl('ncy c:ln be sci ltp and can 
be measured or monit.ored in terms of the 
standllnl. The equ ipment thus not, only pro
"kIPs a. mcans for nU'(Jsm-illg frequencics, bu t 
nbo pro\"ides for generating accma.teiy known 
f t'C(l tIPncies. 

The TYPE 11O;")-A F requcncy ?\[easuring 
Equipment. is an a:;sembl.v of tbe nccessa ry 
in . ..;tru!llents for measu ring \lnknown fre
(illencies tn tenns of standnrd-freqllcncy 
harmonics obt:lined from t.he TYPE 1100 
F requeney Rt:tndard, Thi s assembly indudes 
all interpolation oscillator and cOtnpnrisoll 
o:-<eilloscope for mea su ring aud io and beat 
frequencies .• ,s wcll as the n('('e::;:sary radio
frequency cietcClOrs :lnd Cillih rat ed o:;ci llators 
used in men;'<u ring the hi.!dlCr frequencies_ For 
a complde description, sec pages 207 to 21 -l. 

WIDE-RANGE FREQUENCY METERS 

For tnitny applieat ions it is not necer:;sary to 
Iw\'e the accura("y pro\'ided h~' II frequency 
s tandard , nor is it. :ll\l"a.,' .. , possible to usc con
\'cniently such :1. rclati\'cly brgc piece of ap
paratus. Accordingly sC\'eral di ffe rent types 
of frequency-measuring instruments have been 
elm'eloped to suppl ement. t he stancbrd O\'cr 
\'arious frequcncy and accuracy ranges, The 

202 GENERAL RADIO CO M PANY 



 

simpl(,,,t of t he:'<(' is the time-honol'pd l'csonanL
t:ir<:llil \\'I1\'('rnCler. whu' h i;:; sli11 a yalUllhle 
1001 for g;cneral experimental work OJ' for 
rnnkinv; prcliminary adjustmcnts on o~till;\tor$ 
nnd I l'nn."rnillCl's. Sm'cnd model;; of Wi\\·C
meter,; difkring in frequency r:.Illg('.~, ae-
1·llnl('ie.'<. and l'csonance indi(,:ltor.;; nrc dc
$cl'ihcd in del nil on pages 22:3 and 22 L 

The hCll'md.n\e f['(~quency mcter is c!1pnhle 
of making lllCl\."'lll'cmcnts more H('{'llnlkl,\' 
th;ln illc \\":l\'cmeter and "til l is ~ma l l enollgh 
."'0 thal portahili ty allli ;-;impliei ty are noL 
lost. One model, the 1')"1'1:: (;20-A, dc"cnhed 
Oil pnp:e 218, eOlltains II one-mci!ac.yele cry"ta\ 
calihrator wlli("11 makes po:'<sible freCl'H'n ey 
1l\pa:<llrPlllents to an aCCIIl'ac.i' of 0.01('~. 'I'IIC 
THE i 20-r\ (pap:e 220) i$ 11 0.1 70 in"u'lllll('nL 
for lI>'e up to 3000 Illeg;acyc!es, The dil'cct.
reading dials on thc.':ic ill$trumenls make 
rnpili mcn"ll l'cmCllts 1){)s;:;iIJ\c. 

The TY)'I': I! 10-.-\ In terpo!nting Freqll{'!I(;y 
S t: lndard, page 215 , is a new l.vpe of ilJ.':iII'U
men\, (k,':i igncd pllrLieuhll'ly fo r lise with 
heterod,\'l\C frequency meters to CXLend ac
('male frequenc,v measurements up to 2000 or 
3000 meg;acydes. This in,;tnunent is esscn
t i:l l1y It crystal-eont rolled frequcne .\' standard 
\'ariablc Ol'el' the l'allge from 1000 to 1010 
kilocycle:;. Figure 0 i,; a functional diagram of 
this equipmcnt. It consi"ts of it n.:>O-kc quart z
crystal os('il1I110l", a 50 La OO-ke \'nrillble
frequclll'Y oscillator, with a mixer, filters , and 
output, amplifier fOl" obtaining the St llll of Ihe 
two o,,;cillatol' frequenc'if'.<; ag t.he output. fre
quency. A \\"onn-dri\'e dial with 1000 scale 
di\'isions is used to nus the frequcncy o\'el" 

FR EQU E NC Y 

t.he 1000- to 101O-kc I":wge, T he output fre
q lll'lH'y ('onlrob two multi\'ibrator lIllit,;. 
\\'hich gCIlrrnte 100-kc and I-\Ic hannoni('s 
for u.~{) as accuratc chcck points in Ihe funda.
mental freq uency l'an).!;cs of the TYPE 020-.\ 
and thc TYl' E 720-A J leterodyne Frcq \\('!H'Y 
\Tclers, re,~peCli\·ely. 

Since the l'llnge of control frequcncy is just 
on(' per cent, the frf'quclleies of al1 the Ita\"
monies of the multidbr:\.tors tall [[1.';0 be 
nU"lI'd o\'er it r:tllg{' of one per ('('nL For the 
lOOth harmonic lhe lotal nlngc of adjustment 
is fmln 100 to 101 \[c for the I-\lc multivi
brato r and from 10.0 10 \0.1 \Ie for the 100-
kc mu lti\·ihrator. For harmonics higher than 
the 1001h, the one pCI' cenL range is grc:t.ter 
than I \fc, so Ihat. continuous co\'emgc is ob
tained. Thus nn.v point on the dials of th(' 
TYl'J<:~ 020-.'\ and 720-.\ Freqllcncy \[eter,.; 
CHn be accunttelv calibrated. For ll1e:t";Ul'C
mcnt of freqllem:'ies ahOI'D thc l'llng:e of the 
dia ls on till' Fn'qtll'Ilf'Y \ Tetcrs indicaled, hnr
monics of thc F n'qllclH:Y \feter flrc u,.;cd. 'I'll(' 
aeelll'aCY of llicasurernents made \\'itll Ihl' 
TYPES G20-;\ alld 720-A Il eteroti\"lte Fr("'
queney \ [eters is irnpro\'cd by I;sin~ the 
T\'pJ:: 11 H)-A In t crpo\at ing Frc(jlwncy Stand
ard, to better than 25 par\:'; pCI' million. 

AUDIO FREQUENCIES 

For the direct mcaS\!l 'pl\lPui of audio fre
quencies, the TY I'I:: 11 7\1-;\ Frcquency \fclcr, 
it direct-indicat.ing dcvice for measuring fre
quencies up Lo GO kc is used. IL i$ de,;cribcd 
on page 222 of this catalog;, 

}"GUIlt; G. Block d iag'""'" showillR the ("nelio",,1 arrangement of the Tn'!: 1 1 1O- A IntcrpubtinR Frequency Sta"dard . 
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FREQUENCY 

TYPE 1l00-A FREQUENCY STANDARDS 

The '1''11'1-; 1100-.\ Frcflucncy Slamiards ~rc 
highl .... prcci:-;c :-;tandanls of frequenc .... , operat
ing on the IlI'incip\c8 outlined on pages ]9-1 
flne! 19.::;. Two models al'C :n'ailllblc, the TYI'E 
1100-.\P P rimary St;lnd:ud :Uld the '!'YI'E 

1IOO-AQ S(:<:ond:; ... v Standard. The s:l!nc bas ic 
ciPll\t'llts arc Il.~('d in each, find there is no 
ditkn'IH'i' in fI(' t'onwv and stability betwccn 
the two :Isscmhlics. ~ -

The primar," standard is provided with :l 

Syncl'onornctcr (sYIlc!nonolls molar clock) 
for c\'alU:lling it:; frCqUCIH: .... directly in terms 
of stll ndal'd time. The sC('onciary HandaI'd 
ha . .., no s,,'ncrOnOrnClI'L All other spceii1c;1-
lions arc itlClltic:l\ with those for the primary 
slanclard. 

H;lnnonic series b:1scd on fUlld:1mcntals of 
0,1 , 1, 10 :HlU 100 kilocycles arc lwnilablc at 
its output terminals to furnish usa ble st:1nd
ani frC(lucncies o\'cr a wide range, The 
:tccur:wy of nil output. frcqueneies is the 
samc and is 1)('ltcl' than one part. in tcn 
million o,'ct' periods of se,'cml months, 

Cnlc"'S otherwise sJ>cx:ified. c:l(;h tlsscmbly 
is supplicd in n f!oor-t:-.'pe ]'clay I':l(~k , 

A fUllct ion:l1 byollt. of the s tandard is 
shown on page 20U. Brief dc.o;criplions of the 
individual 1I1lits are gin'n nn the following 
pagl'. and ('omplcte >; p<'eifi('at ions on page 20u . 

. \ spccin11y d('si~ncd :i~scll1bly of frequency 
mca~urinJ.{ equipnwn t fol' IISC with t hesc 
stantinJ'ds is descl'ihed OIl p:lges 207 to 20U. 

C('llt'ral H:ldio Frcqu(,IH,), Standard!; :'Ire 
known the wodd O\'CI' for rcliabilit.y :ll1d 
neclll'aCy. Tht'y arc used hy go\,ernmcntal 
:lgencics, industri:ll 111:II1IS, military sen'iees. 
ami research lallor:lturic;:;. CUITcnt models 
ha\'e all the fcatures of earlicr ones. plus 
m:lny addition:1l :Hh'Il ]liages in cOII\'eniencc, 
Si Zl', weight, pCt'fonn:III(,(' and appe:lrance, 
that r('~ldt from (: enl'ral Badio's contilllH)lIs 
program of rc)'c:nch ;"\Ild dc\'cloprnenL in f he 
Held of frcquency measurcmcnt and sUl.Ild
anliz~,t ion, 

Thc prim:ll'," st:mti:lI'd is :Ul ex(·ellent. 113-
tional :o:landal'd of fr<'qu(']l(:Y for communiC:1-
tioll:; ministriC's, :lJld \\'ilh the T YPE llO,j-A 
Frcqllcnl'Y '.\ I ca~uring EquipmenL, call be 
used to monitol' 01' to measUl'e the frcquencics 
of radio !<tatiolls. It is al~o s uitahle for \l~e liS 
:t stand:lrd do('k In' obi'cn'aiories. Hcsc:ul'il 
iahor:llories :lnd ra~lio m:lI1uf:wluring pbnts 
should \l ~C t.he primary st:lnd:lrd \\'henever 

('lo.."C-uv "i(!w of the Tn'~ 1100_.-\1' Primary Fr(!(lu(!tlcy 
SUlIlllnl'd. Low(!r pnTt of th(! noor-type r(!b," ",,<'k is not 
sho"l1. The COII,pl(!Ie rn..,k i~ ~imibr 10 th"t ilhown in 
tho vhoto)!r:'lph on IIRJ:O :"'CJi. When Iho $1",\(1:11'(1 ;!l to 
be 11I0ulltcd on :1 !JeIlC!! or t:lhle, n bench-type ruck CUll 

be ~UI),,1ie(t , if !!].>ecified in the order. 

the rcquil'cmcnts m:lkc iL ad\'isable to h:\\'e 
an independent. check against. time, 

For mallY lISCS the timing fC:l\UI'C of the 
prim:1I'Y standard is not needctl, and the 
secondary :;tandard , which of Tel's the S:lInc 
sta bility at. :1 lowel' price, C:lIl be uscd. Wit.h 
the second:lI'Y standard, :1.n :),ceurate check 
upon its frequency can be m:1.de by :1 com
parison \\'ith standard-frequency radio irans
missions ~lIch as those of the 1\at.ional Bure:l ll 
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of Standards at Washington. T his comparison 
is adequate to evaluate the frequency of the 
standard to a few parts in one hund red 
million. 

Shown below arc the individual panels that 

TYPE 480-PA CABINET RACK 
(not ~howll above, sec page 207 for !)hoto) 

A floor-type cabinet raek is slipplied to hOllsc the 
complctc fl"equcllcy standard Illliess a bench-type raek 

FREQUENCY 

make up the standard, with brief descrip
tions of their characteristics. Add itional de
tails of circuit and construction will gladly 
be supplied lIpon request. Specific:lLiollS and 
prices are listed on page 200, 

TYPE 1103-A SYNCRONOMETER 
TIIi~ panel illeludes a l000-cycle 6ynchrollOlls molor 

for elTeclivdy counting: the numbcr of eyclt:~ cxecuted 
by the st,llld,ud pie7.(}-de(J\ric osr'illalor in a stand:lrd 
time int (: rv:II. A hrge, illuminated, 2-l-houl' dial with a 
long sweep hand 1Il:lkes for ew;y "isibility, A microdial 
eon\a(J\or, opcnlLing: once eaeh second, Hnd calibr'lIed 
in lllm(\redths of a second, is provided for comparison 
with time signals, The nlicrodial mech:lIli~nl can 
be ph:l~ by mcans of a p:lncl COlltr-01. Compari~on 
of the syllcrollometcr rellding with st:1nd:1rd time 
wn be m,lde on the micl'odial scale to one part in 
ten million over a 2·J-hour inlerv:il. The lOOO-cycie 
synchrol1ou~ "'0101' is ~larted by:. GO-eye]c motor 
eOlltrolled by 1l. push-button on the pallel. 

TYPE 1102-A MULTIVIBRATOR 
AND POWER SUPPLY UNIT 

This unit cont:lins four Illultivibrators of 100, 10, 
I, :lnd 0,1 kc frequencies, lhe power ~upply for the 
entire st;md,lrd, :md the control c ir(;uit~ of the tem
per:tturc-control system of the Tn'!:; I lUI-A l';e7.0-
IJcct ric Oscillator. Conr~entric shielded connectors 
:Ire provided fo r l00-kc :llld lO-kc hn l" lIlollic out
puts, for z'adio frcqlwn(·,\· me,,~ureillellts, and 10 ke, 
1 kc :llld 0.1 kc for audio freqUCIl Cy T\Ie:\~lH'eT\lcntg . 
These cOIIT\ectioll~ ;,re nll mounted Oil the rear of 
the [(&>emhly. All tllhrs :HC a{a·,,~~ih\c from the re:lr , 
without l'C1I10V:II of any dust covers. T Ile fOUl" multi
vilmdor.< :\l'e lI10ulited Oil the I'e:lf panel, wh ich is 
rCllIov,lhlc wi illOll t discollne<:ting ally wiring. i\Toullt.
ing Sp;tN:rs and serv i<"ing cable :He ~lIpp1ied to operate 
the II1Ullh'ilmllors wl,en the panel is l"c"er;;cd, giving 
ucee~l' to a1\ COIllI.lOllelll~ of the lllu]Livihrator :l:;~elllbly. 

TYPE 1101-A PIElO-ELECTRIC OSCILLATOR 
T his oscillator or)('r:tlr~ with a TYI',; IIUO-A Q\lart~ 

Bar, whieh is 1lI01l1l\.(.'(i ill the tcmperatllrc-eontl"o\ 
unit , lo(":lted .'it the lrft bclliml the p:lnel. The 
temper:ttlll'e i s controlled h.v 1l. (>omp(>!I~'Ht'd tln'rmo
~t:ll circuit alld i~ llI:lililailied within O.OIQ C for a\l 
ol"(lill'lr,\' 'lillbielit leillpel':llures. The o~cill:ttol" circuit 
as~elllbl.\· i~ 1I10ullle([ ,lt the rigllc. beh illd tile pancl. 
:\11 tubes are :\("('c"'''ih!e from the re:u wilhout remov
i 1l~ :111.\· du.ot r:O\"N~. 

A vic\\" of the T\· I'~; 1190-A Quart? Bar is shown on 
P:lgc 201. 

is ~peci fica\1y ordcrt'(l . When the Tng 1105-A Fre
quency .\lea~llring Equipment. is ordered Wilh the 
sClmrbr(], the complete :'~scmh !y is llIoulI1ed n~ ~hown 
on pa~207 . Openinl,.'>', with removnhle finished covcrs, 
arc provided for connections betwecn the stau<lard 
a1l(1 the Illc:lsuring: equipmcnt. 
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FREQUENCY 

SPECIFICATIONS 

Freq u en cy Ra nge: St,",dnrd freql1encies ranging from 
one ,mise per l!C(lond to frt,quc"dc~ of illCvcrul mcgacyclc~ 
cnn be ohtainoo from this oJ<[uipmcnt. 

The output fr~'<IUC"cic~ ,.Te as fQllows : The upper fro. 
queney limit dCI)(!nds upon the method lLsed to detect 
lind utili~c the harmonics. The valuCli here quoted are 
eftsily reuchtod whclI \Ising the '1'1'1'1: 1100 Frequency 
T n.nsfcr Units. 

Froon iOO-kc multh·ibmtOT. ]00 kc and iUl harmonics 
II» to 50 Incgac)'clc$. 

From IO-ke IrlUlti"ibralOr. 10 kc and it.$ hltr"'onic~ up 
to iO m(!ll:flc.,·clc>I-

FrOm l-ke muhi"ihn'tor, I \«:: ""d iu harmonics in 
the :'I\l<lio-frC!(lucne-" rftllll:C. 

From lOO-crclc muhivibrntor. 100 cycle~ ,md its h".
mOllic~ jn the lower ,,,,dio ""'ltc. 

From tllc $yncrononU)ler unil, Olle-SCconu cUlltnetor, 
The time of OCcurrcnce of the contact mny be phas<,d 
to oceur ut Rny in~tant o,'cr a TlIn!;e of one 6eCond. 
Thi~ contact is open for about 50 and clOlIed for 950 

milliweond~. 

If a ~uit:lble high-frequcncy ree<!i\'er i8 u$ed to detect 
thcm, 100-kc harmoniC3 up to 75 or lIIoro IIlcgncyci($ CRn 
be utili&Cd directly, For work at higher frequcncics, hllr
moniCil of an auxiliary o.!Ci11l1tor whose fundamentl.1 is 
monitored against the standard at a lower frequency can 
be ullCd. 
Ou tpu t Voltage : The hlannonie 0\ltJ)11\'1 of the 100 und 
10 kc ure at low impedance (U5 ohm8), The t_lll-$ volt.
l.goS, rnensurw at tho terminul~ of the frequency s tand
\Ird, ucr05Ol! a 1l5-ohm lor.d, nrc: l.t 100 ke, 0.2 volt; and 
10 kc, 1.2 volts . The audio-frequency OUII)UU are at low 
iml)C(\ance (1lOO Ohm$). The r-mo.$ voitMI:C8 measured at 
the termintll 6trip of the standard. "crOllll a 1O.000-0hm 
1000d, are: 10 ke, 20 , ·olu; I kc, 25 "oIUl; ]00 c}'cle~, 20 
,'olt.<l. Th~ voltages are representalive only; they are 
not /!:llaf:l.ntccd valnes. 
F reque ncy Ad j ustment: The fr1Xlucne)' of tim quart.l 
bar in il~ oocillator circuit is adjusted to within 1 part in 
ten million of its specified frequency in term$ of sL,,,,dard 
time. Slight change!! in frequency mny occur during ship
ment but a cont rol is provided for udjustinlt the frequency 
lifter installation . 
Accuracy : When tho a$SCmhly is opcrftted in l\.Coordance 
with instructions, and after un lilting pcriod of a month, 
tho rr<teof drift of the frequency will remnin below 5 p ..... 1.3 
in 10' per day and this will dcx:re!llle with tirne to abou t 
0,5 pInt in 10' per dft}' lit tho end of ono year's operation, 
Freque ncy Stability: The standard i~ designw so that 
ordintlry cl .. "'ge8 in nir 1>rI!llSUUI, ambient temperature, 

and line voltage have practically no effect on the fre
qucnc)" T ho tempeTlI\ure coeflident of frequcncy of 
the qunrtz bar is 1..'8;1 tl"", I part in 107 per degree C, 
The leu'perntllfe control i~ within ± O.Ol o C. Thc ,"ollage 
codlicient of frequency of the cr.\'~t\\l-t"()ntrollcd oscilb
tor i~ npl)roximftt.cly 2 parts in 10' for line voltftge clmnges 
of 100/0' The nvcragc frequcncy Yl.ri"tion from this 
cause will be !lIt~tantia ll~' lC$$. 

Tho flU CIUalion~ of frequency of the standard o"er 
ahort pcrioo>5, »uch 118 those required in making frequency 
mell.'lUreLllenUl nre less thlUl 1 Pout in 10', 

O u t pu t T erm inals: The ,'"riO\l$ output fr(!QlLcncics arc 
nH.de aw.il"blc at TVI'!> 874 Coaxial Connectors at the 
rear of the a$IICmbl.I'. Since all neecS8llry wiring. for all 
interconnect ions between units of the n~mhly, is pro
"jded in the form of cahl<)~, no co" "ectio"~ H()(.'(I be "",de 
h~· the uscr other than power-supp!.\' conneCt ions, ftnd :l 

connection to the point where tho 8tl",d:.rd fr<)qucncics 
nrc to he used. 
Vac u u m T u bes: The following tube~ nrc required ""d 
are supplit'(l with the a.,;,;embly: 

]-IlAC7 
1O-1lS:\'7-GT 
1-!iR4-GY 

I - IN51 (O,E. Co.) 

1-IlKG-GT! G 
1-2 LAl'-t;1O 

Powe r Supply : 105 to 125,(or 210 to 250) volts, 50 to 
00 cycles, 
Power 1 n pu t: I;or the Tn'>: I ]()o'AQ Socon(\ary Stand
ard. the l)Owcr (kmal!(1 from the 3u""I .I' line i~ approxi
mately 155 WI\lts; with hellter3 off, the pOwer required is 
apl)roxinlf.tely 125 watts. For the Tn'l: 1I()O..o\l) Primary 
Standard, thc corrcs"ondiHJ.: figures \lre 175 and 145 
Wl.tt~ . respectively. 
Accessories Supplied: Complele set of tul)C~, spare sets 
of fuscs, fusihle Ijukll, pilot lights. All OOlllle<::ting cshles, 
illduding power-1\upply lead>5, servicing cable, :",d com
plete operllting instructions. 
Mo un t ing : Alll1nib are mounted on standard l!l-inch 
relay_rack panels finished in black erflekle lacquer, drcss 
panel construction, A floor-type Cflbinet rark. black 
wrinkle finish, is supplied for mounting tho units of the 
:'lSWmb]y. Blank I)ancls are sllpj>licd to fill unuSl..u pOrtioll 
of n.ck. 
D im e ns ion s : T he over-all dimcnsiollS of the assembly 
in floor- t.Y I)C cnbinet n.ck "ro (hoill;ht) 7uY'S x (width) 22 
x (depth) 20y!! inches. ovcr-all. The ,w"ilablc pn"el space 
is >1 0 ruck units or 70 inches. 
Net Weigh t: In floor-type racb, T v".: 1100-,\ P, 335 
pounds, '1'1'1": Il()O.AQ. 300 pounds; in be,\ch-tYI)C racks, 
'lYI'E lI00-,\l', 230 pounds, T,'I": II000AQ. lOG pounds. 

Code Word Price 

1100-AP 
1100-AQ I Primary Frequency Standard . , , 

Secondary Frequency Standard . 
.~XCEL 

EXACT 

$2390 .00 
1690.00 

T he TYI'~: 11OO-AP Primary Frequency S1andard 
coru;i~t>i of: 

1 'l'Y I't; 1103-A Syncrollornctcr 
1 TYI'~; 1102+A i\ I ultivibrator and Power S upply 

Unit 
I TYI'tl II 90-A Qunrtz 811T ~ I ounted ill 'l'vt'i: 

1101-.'\ (hwill'ltor 
I Tn.: 1101-1\ Pic~o-Ek'Ctrie Chwill:tlor 
Heby Hack, Blank Pands, (;Qnnect ing Cables 

T he T n'.: I I000AQ St.'Condary Frequency Standard 
oons is t ... of: 

1 'l'yu: II02-A :-' Iultivibrntor and Power Supply 
Unit 

1 Tnt; 1100-A Quartll B:lr :-' l ounte<1 in T Yl'E 
1I0I-A Oscillator 

1 Tn.: 1101-A P iw.o Ek'Ctric O!!Cilblor 
Heiny HflCk, Bbllk P:lllds, Conn<.'Cting C:lblcs 

KOTE: TYl'f: l lOO-A Fre<")ucncy St:llldllrd~ are Ilo rmally Hu pplicd in floor-type relay racks. If:l. bench-type r:lCk 
is desired, be sure to spt-'Cify in ordedng. 
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FREQUENCY 

TYPE 1105-A FREQUENCY MEASURING EQUIPMENT 

Yicw of TYI'E 11 05-A Frcqllcnc.'· :'Il c:\Su r in l: Equil >
lnl' ''t wilh '1',',.>: lIOO_AI' l' rimM.'· F,"c<lllcn"y Sta,,<larcl. 
'!'I,e lI,,~aS""inl: equipment ,,,,,,;cn,bly j" ~lJP pl icd wilh 
one /loor-t~']Jc cday rack, and the Tn'!; ItO,-A In ler-
1>0l:1lio" O~cjllawr ' ''Qunts in the frcqlHmcy ~t ,,"J"rd 

f"ck, helow the standard . 

The THE llO;)-.'\. Fl'equency i\ Te11.slIring 
Eqllipment. includes all t he auxiliary equip
menl necessary for measu ring unknown fn.:
ljucncics in terms of the TYP1': 1100-A Fre
quency Stllndards. The gCIH'I",li arrangement 
of equipment and the me thod of lllca::;I1 ["(,'

men I arcilho\\"l1 ill the fUllclionall )iock dingnun, 
pa!!:c 200. \rhclI t.his ~\ssembly is used in COIl
jl llH'tion with either model of the TYPE 
11004 A Frequcncy Standard, measu rements 
ea n be made directly at frcq ucncies up to 
100 \re. -:\fcasurements at highcr frequencies 
ean be made by usi ng auxiliary equipmen t, 
s\lch aiS receiver::; or oiScillatoriS, to tr:tIliSfer 
t he unknown in harmonic steps t.o a fre
quency below 100 \Ie. Where the frequency 

range to be used is smaller or thc type of 
mell::;mernenL to be mnde i::; specia li zed . 
si mpler assembliei:i can be fum i::;\lCd, and 
quotat ions will be made upon request. 

'rhe inc!i\'idual in:;tl'Utnent:; cOlnpri:;ing the 
TYI'E I IO,j-.\ Frequent:.\' :'I [en w ring: .\";5embl.\' 
are :l\'ailahl e separately. and all are de!'>cribed 
in detail in the following pages. 

The gencralll1clhod of measurement, is out 
lined in the diagram on page 200 .. \ r, radio 
freqllencies bet I\'een abouL 100 k(" ami 100 
Mc, the unknown frequency is hrough L Into 
t he men'''lIring 5.\':;lem throllgh the deteCLOr 
i:ieclion of n frequency tra n:"fer uniL 01 ' throl\~h 
all external radio recei\'er. The direct-readi ng 
:;cale of the freq ll('IH:y tran:;fei" llili t gi\'es jhe 
approximate I'altle of the unknowli frequel!l·.\·. 
For a. prccisc d('" tc l"ln inat ion, the heat fl"e~ 
quency bel ween t hc un k nOI\'n f\nd n, standard
frequency harmonic i:; mea~ured by compari
SOl I \I'itll tIll' inlCl"j){)llI iion n'"i{"illator, tile COIl1 -

pari :;oll heing made 011 the o:;cillo:;cope . 
. \b()\"(~ 100 :'lie, external frl'qw!Ilc.v llH'lcrs 

t;uch as the T YPE 720-.-\ and 1'rl'l, 020-.. \ can 
bc \l :;ed to c",tahli . .,h a harmonic relalion hC4 

Lwccn the unknown :lml th e standard fre
q uency. OthCl" type:; of st;\ble o~c i llntor:; cn.n 
also he u.,ed for this purpose . 

. \ t audio freljucn("ics, the interpolation 
o,;eillator is matched direetly 1.0 the un kllown 
frcquency. A harmonic: ot ihe unknown call 
be used aL low audio and sub-audible fre
quenCIC:;. 

Bet\\'een about .5 kc and 100 kc, the in~ 
ter])olation oscilln tor is used to ]lI"oducc a 
variable frequency circular sweep on lhe 
oscilloscope. The unknown frequency is t.hen 
detcrmincd from t he oscilloscope paLterll. 

The accuraey of measurement that. can be 
casily realized is ± O.l cyeic ill derennining 
the dilTerence between \\nkn own a nd standard 
frequcncic.':i . The fractional accur:tcy \'a rie:; 
with the frequelleY heing; mea:-;ured 1"lIngi llg 
from 2 in 10' at. low frequencics to 1 ill lOS at 
high frequencies . 

13y rever:;ing the procedui"c of ll1eaS\.lre~ 
menl, 1\ pl'eciscly known freq uclley of any 
value between 100 kc and 200 :'Ilc can he 
generated. T he dc.sircd frequency is :L\'ailaille 
at the output terminals of i1. frequency tran.s
fe r unit. At a.udio frequencies , from the inte r
polatiou o::>cillator, audio frequencies between 
o :11ld 5000 eyelc.s are :tvaila.blc. 

This eqllipmen t. is t he rc,.;u lt of a quarter 
century of contiuuOll::> development, and 
simplicity of operation !taoS, next to accuracy, 
bcen the guiJing principle ill its dcsign, 
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FREQUENCY 

TYPE 1109- A COMPARISON OSCILLOSCOPE 

Thi!! unit COllt:linll :1 cnthodc r:ly oscillosoop'c, with 
il:s power supply; ~:ll'Ct in!!. i'lilootilinj.: nntl ph:\;Se
shifting lIel work!! for circul:Lr s\\"N'pS;lt line fH'fIU<;IICY. 
0. 1, 1. aud 10 kc lIH,nd:lrlJ fn.'<plC))ri(·s. and at n \":Iri
ah1(' fro.:qIH,;llcy ohl:linl'd fnlm tile intcrpobtioll uscil· 
J;l\or: Itlld n >lCk-cwr PrQ\"idinp: for nil IlCCt:s..".,l. ry :lIld 
cou\"cnit'nt comp:lri;;OIlS I'C<luirN.\ in llLukinJ;; fl'C(llU' I\~Y 
IIW:I"tln:l1lClIL~. ). IMt 'Hlth.·rm~ :He pr(·:;CUh .. -d ()Il:\ clr
cul:lr ~\\"I'\:P hy lMIi:ll dt·flt'clj'/II. 

For complclC dc&eriplion, "'"'-' p:lj.:C 2 14. 

TYPE 1106- A , -6, - C FREQUENCY 
TRANSFER UNITS 

{:l 1':trw1,,) 

J':ach of 11\(',,,,> \l lIil~ C"III:IiIl~:l. hNerndync r rx:qucncy 
InCtl'r :lIld hl'Il'I'"d,VI1(' d"'ector, Wilh direct-rcadill !.: 
.·«':tlc~, Hnn~,"~ :ore a~ fvllvw>\ : 

T,,'~; 110ti-,\ 100 kc tv 2000 kc 
T,,'~; 110G- 15 1 .\Ie \0 10 '\[e 
Tnl; IIOU-(' 10 .\Ie lO 100 '\[e 

Thc l'ar11l0nil' output of tit .. , fl'l"jIlCIICY nWlcr can 1)(' 
I)N..,<I :,t fn'llln'l1('i,"~ hij.(lwr tha" Iho>;c cOl'en,,1 hy III" 
di:ll ral'jl:l'S, (1)\ ('xl'l"illl,<1 in tl'e Upl'l'lIl illj.(: inSlruct iOIl,~, 
TI\(' outPli1 of 1hc fro"IIII'III:Y IlWlI'r i~ :ldjU,jI:lhle by 
II pam,l (""lIlml, ail is t It' rCj.(:cncl':Hioll of the hetero
dl'11C dd,'I'IOr, 
'Fur cullljJll"\) ,1,'>\Cripli'JIl,!SI'C 1I:lge 210, 

TYPE 110S- A COUPLING PANEL 

This unit i~ 1111' c,'nlraii7.l',1 control Ix,int :\1 II'hieh 
all :;11';I("hin).:: and It'I',,'1 adju,~ll1ll'nl;;; nt'CI''''~:'ry fnr usinj!: 
'he \'adoll:< CU)lIllin:o' i"llS "f 1III'''Sllrlnj!: ClluilU!l\)nL can 
I.e cn~ily :wd quickly (':orri .. '(1 ou\. 

FOlr cOlllplel e 111'~('riJllil"', ~,'C p:l j4C 213, 

TYPE 1107- A INTERPOLATION OSCILLATOR 

T his lInit ils a dil 'I'j,t-I'O'a,linl!: andi,,-frcajllc Tlc ,\' " ;>I'il 
lnlor CO\'CI'iIlj.(: (n~\llI\ ' nci,'s fl'olll 0 to 5000 c.I'(:I,' ~, It b 
u.~,·d 10 nH.!'I.~un · Ih\) iludi,,-fn'qlH'ru;y difl'crenee Oc
tw • ....,n the unknuwn frequcIII:)' :l1\d :l s l :I11<1:'l'd IG-kc 
harmonic. I'ro!l'i~iun is ma,lc, "II IWO ~c"lcs, so th"t 
rl'~ulls ('an hc uht:lincd fly nddilion onl.,·, :n',)idinj!: 
sul.11':ICll(on. A mixer circuit is !H1I\' idl,<!wilh c.-mlrol;; 
fIJI' "utput ur the- inlt'rpobtor nnd fur the u nkn"wn 
fn'qllt'II('Y ,!SI.J th:H n IHn:;imum bcnL amplitude e:m he 
obtai .... d. ,\ IIWll'r indi(':HI'll IJutP lL t vnltal=c and can 
he 11_'(.,<1 all a III'at indic:!t"r ror malching Ihe intcr-
1mb,,,, ;Iud \lnl;.II,)\\·1I fn'f!'l!'n('i'·i. 

J.'ur c:t!lllpictc dCM!ril'liuu,,,.~ p"jl:e 212. 

TYPE 4S0-MA RelAY RACK 

The il1(\iI' idttal unit~. wilh (/U~ c;ruplio/l ,,! the 
T " " t: 1107-.\ j,,/;rIl(H(lti"'l O<Kil/tllr!r, :Ire IHUUllh,.J in 
the '1') I'.; 180-.\1.\ lIehl)' Hack. ,\ t I he base of the raek 

~ 
= r - • =;;j ij~ : --- ~ __ o J 

~- - ~ 

""" """ ~ ~ "" ~ = 
'"I: ' ':i." ,"j' Ii· • ~; .~ 

• ~ ~ ,. '- .~ 

• t· ,:-;: ...., :- -, 
S· 
>c" <', '"" • •• , '~"" m 

c~~ • • -,,-
IS IlItluutl,<1 a 'I\)'}: 1105-1'1 ;::; pe:okcr fur :ludible muni· 
turinj.( of bent IOI1('~. 

.\11 ('onllt'Ction~ 1)('1\\'l'Cll SI:l.nd:lr(1 :md mC:lSllrillJ,( 

:I~'<C,nbiy :Ill' m:lde by me:Hl~ of palch eartis, which 
lire suppliL,<I. 

Io;"ch of the in~trll n '('nt~ (·"llll'ri~i"J.: the '1'\','., 11 05-A Frequency ;"1(,.1>;lIril1l'( l':(I"ip",cllt i~ lW(lj!"hle ~('llrIrll1el.". :\l1:lre 
"'>I"I,h,lely de.'~rjlJcd in 'he fullu";u,, J!"Il:CS, :lnll ,ho,e dc .• ~rj"t;ons ~hou1d lXl <'on"II,oo for funl,er dellljl~ of dc~i"" 

aud <,:ou~lrucl ;on, uet weight, djlllcn~io,,~, CIC. 
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FREQUENCY 

TYPE 1l05-A FREQUENCY MEASURING EQUIPMENT 

SPECIFICATIONS 

Terminals and Connect ions: All in~lrllmen!S are 
equipped with T n'l; $74 Co"xi,d COllllcctor$ on the TO'" 
of c:lch uni,. l:iuil:lhlc COnllf'('ling cord~ arc ~ lI]JpliC'd. 
Powe r Supply: 10.') to 125 (or 2\0 to 250) \·olt~ . 50-GO 
cy,.}e, •. Other \'Qlt:tJ;:e~ <.IT frN!uen~'ies on ~)Jcci"l order (",Iy. 
Power Input : ZOO w"u~. 
Accessories Su ppl ied: ';p:lrc s('(~ of fll$H: hlnn k vanc1s: 
eOnll('cling c:lblc~ . including power 811llJll.,· cord, 
Mounting: The conwle((~ l\sscrnbly. wilh 110(- exception 

(If 'fyl'>: 1107.'\ In terpolation Oscilhltor. mounts in n 
~t;l.ndnrd 19-inch Ty"t; 4~Q.:\ I A Cahinet Hack. Thi~ r"ok 
;nchl(les service omleu for r,\<'h in;;tnuncllt. The iMer
po/ali"'l oM-illa/Qr "IQU1(18 in /hf /rrqllcnclI ~tandard rack, nil 
~howlI i ll Ihe photoJ.:n\J)h on pn~c 207. 
Dimensions: (Height) ; G~ ~ (width) 22 x (depth) 20.Yi! 
ill<'ho._ . ow·,.,,11. 'rolHI r"ck ~1>:"'C i.i ,10 mok \lIlil ~ . or 70 
inche~ 
Net W eight: 370 pounds. including rack. 

Code Word I'nce 

1105-A 1 Frequency-Measuring Equipment , , , ·1 $4480,00 
PATENT l'OT1CK lk<l "'<>I~' 3. 4, page vi. 

T hc Tl'I'E 1105-A FrC(jllcnc\' .\!CH" uring Equillmcn~ 
consisL~ of: . 

I Tn'£ 1109· A COlllpariwlI O~dlloscopc 
I 1'\'1'1': 110&-A F' rt.:qucncy Transrcr Unit 
I TYl'g 1 IOG-B Fr('qllcn('y Transfer Unit 

This di:lJ.:r:lI11 ~hows ill functional lonn the Op<lrntion 
of thc TYl'f: 1105 Frl'<;jUCIH:y .\[C:l~u r illg i\ ~In1.>[y. The 
T YP f: 1108 Coupling [,,,11 (·1 i ~ Ihe eentrnl \lIli~ 11'0'" which 
:III op('l'III;On", :lrc rontroHec\. 

T hc unknown IrNlucllcy f~ lind :I !!Cries of st'lIldllrd 
frcqueney },:"mOllic;; nrc apl)licd through "IICIIU"IO'8 to 

1 '1'YI'.: IIOG-C Frcqucnry 'I"r:IIL~fer Unit 
I TYl't; ] 108-.\ Coupling Pane! 
] '1'YI·t; I 105·1'1 Spc:tkc i" '\loUIIICd on ncb~' H:H'k 
I TYI,t: 1107-A Inlcrpoblion O~l"ilb\01" 
Hcby Ib(·k, Blnnk l':\nc1 ~, and ("onncdin~ ('alolc~ 

the deleetor in tbe frNlIlCllcy tr:ln,fer unit. T he unkllQwll 
frelJ\lcnc~' elm then (I) be cstimllted quirkly f,om the 
c,,]il)nlt ioll of tile detector . (~) be determined morc :,,'. 
e\lr"lol.\" I)y usc of the hcterod.,'ne freqllency meter. Or 
(:I) be "\e:l~urcd vreci.scly 1.>y u.>C of the illtcrllobtion 
oscillator. 
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FREQUENCY 

TYPE 1106 FREQUENCY TRANSFER UNITS 

USES: The TYPE 1106 Frequency Trans
fer Ln lls arc utilized in transferring a n un
Imoml J'rcqucllcy for measuremen t agni niit n 
frequency s tandard, OJ' for tran"fcl'l'ing a fre
quency of known \'aille (determi ned flg;ainst 
the standard) to fi ll output c;i rcu it. The 
di rect -reading frequency cnlibnttions \yil\ gh'c 
the approximate nlllle of nn unknown fre
(IIH'IlC)", or the approximate v:l h iC of a desired 
[requelley in the output circuit. 

When Ilsed \\"llh n, frcC)llcncy standard, 
these unit s pl'O\'idc means for mpiet l." iden ti
fying the hilrmonics of the st andard; for 
;tcclImtciy matching the heterodyne fre
q uency met et' \0 the unk nown fl"cqucncy ; 
for lise as ;1 substitute source in mC:ll:iu ring 
fl'cquelwics under condit ions of noise, fading 
0 1' of intcrmitt en t operation of the trans
mitter ; and fo r obtnining :1 freq uency of lilly 
desi red valu(', ;tc(;Umtely knO\\"1l in t.erms of 
the frequency s l:Uldanl. 

The Frequency Tran,.;fer Units can nbo be 
used as gener:ll purpo.,;e calibrated frequen cy 
meter.,; :llld detectors. 

DESCRIPTION: TheTYI'ES J lOG-A, J JOG-l3 and 
110ti-C FrcqllCn(~y Transfer Gll its are idenli
cnl ex(:cpt for their frequency ranges which 
arc: 

TYl'E 1100-.\ 
TYPE lJOO- B 
' I 'Y [' ~; IIOG-C 

100 kc to 2000 kc 
I \ fc to 10.'l Ic 

10 .\ fe to 100.'lIe 

Each consists of a heterodyne frequcn t y 
meter (wilh harmonic generntillg eircuits and 
ou tput. control) and a heterodyne d etector 
(with audio-frequency :lmplif'icr nnd regenera
ti on control). 

The heterodyne frequency meter oscillator 
circuit is a highly stable oscillalor having a 
frequency range of 2 to I in t\\"o ( I lOG-A ) or 
three steps ( IIOG-il, -C). A dire('t-rending 
frequency scale is pro\'ided for the hmda
mental and selected harmonic nlnges, co\'er
ing 10 to I in frequency (20 to I on UOO-A), 
The harmonic output can be used at, frequen
cies higher than lhose eo \'ered on t.he di:d 
ra nges; for example, usi llJ.,\: the fu ndamCIlI:d 
frequency sCHles and reading ten limes ihe 
sca le yalue gi\'es the co\'cmge of the ienth 
hannoni(;. An auxiliary fine tuning control 
is pro\'it!ed fo r easily selti ng zero beat. 

T he heterodyne del ector hns mnge-swilch
ing and direct-reading frequency seales CO\'('I"

ing the rated range of thc unit. The tklector 
e:ln be opera ted either in the non-osci llating 
or oscilla l ing condition by u5ie of the regclI('m
lion control. When o.:icilla ti ng, it i::; especiall.\' 
u.,;cfll l in ohtaining an exact. zCt"o beat set ling 
betw('en the frequenc,v meter and 11 si~n al 
frequC'ncy, by the thn)c-o!;eilI:Hor method, 
the detector serving a.s the third o,.;ei!lator, 
W hen not. oscillating, it, produces the hl"at 
bei ween t he .standard harmonic :lml the 
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unknown fl·cqucncy. An audio-frequency am
plifier with un output impedance of approxi
mately GOO ohms is provided. 

On both the heterodyne frequency meter 
and detector direct-reading frequen cy scales, 
nearly 3GO degree rotation of the drum dia ls 
is used. Bot.h nrc approximately straight-line
frequency in calibration. Operation of the 
range selectors automatically sets Lhe pointers 
so I hflt the likelihood of elTor in reading one 
of the several scales on the dial is greatly 
reduccd. 

FREQUENCY 

FEATURES: ~ Dials arc direct-reading in fre
quency for both the frequency meter and the 
detector. 

~ TIunge dials are illuminated and nrc mounted 
behind panel and viewed through a window. 
~ Range switch ing for both frequency metcr 
and detector. 
~ The hClcrodyne fl·cqucncy meter is de
signed for a high degree of frequency stabil ity, 
and drift is negligible for the specified concli
tiolls of use. 

SPECIFICATIONS 

Frequency Range: 
Tnr. 1106-..\ 100 kc to 2000 kc (9 ranges) 

(10 c<"'ges) 
(\0 rlt1lge.~ ) 

Tn.: 1100_B 1 Mc to !O !\Ic 
Tn]'! IIO(i-C 10 !\Ie to ]()(} !\Ic 

The hcterodyne frcqucney metcr~ all have 2 : 1 funda_ 
",cntal ra!Oge~. with calihrated direct-reading harmonic 
~c"le~. The heterodyne delecHlrs aU have fundamenta l 
r"nges co\,erin)l: the specified band. 
Calibration: The heterooy"e frequency rlleter dia l,. are 
ca!ibrutcd u:s follow~: 

TYI']'! 1 lOti-A 1 ke in t()rvals 
ii kc intervals 

10 kc intervals 
Tn·!; II06-B 5 kc irotervala 

10 kc i1ltcrvab 

TYPJ: l106-C ZO ke intervals 
100 ke inten'ala 
ZOO ke intervals 

100 to 
400 to 

loOO to 

400 kc 
1000 kc 

k, ZOOO 

1.00 to :?tlO :-'Ie 
2.00 to 10.00 !\Ie 
10.0 to ZO.O !\Ie 
ZO.O to .:;0,0 l'>le 
,';0.0 to 100,0 !\Ic 

T he heterodyne detector din],! arc calibrllted with 
IIOlIlewhut greatcr frequency i"lef\·al~, but th(} j"tcrv:LI~ 
p()Tmit reasonnhle est imation of frC(luellcy. 
Accuracy : The accuracy of the heterot.!_vllC frcqueney 
mMer calihration Jlt'rmils po,itivc idcntification of 
harmonics. whcon u"c(>d with a frequ(}nc.1' ~t:Lndard, U,cd 
individually. the enlibra tion can be rclicd upon to ±0.1 
per cent. 
Frequency Stabi! ity: The circuib of thc oscilhnors HEed 

fvr tbe hctt·rodync frequcnc~' metcrs arc dC:!i!(nLoJ for 
high stahilit ,v against changes in SUP1Jly \'olt"ge or 
changes in tube capadw.ncc~. The hClcro<iync delCt;(Or 
stahility is not as )l:ood. but is suffi ri elltl" hi);:h ~o th:.t no 
difficulty i~ cnCOl]1l\creU from vari:ltions in IllI.king fre
quency mca~urcn'CI ' t~. 

Input and Output Circuits: Tho harmonic output of 
th(} heterod.vne frL'QlLcncy metCfs is ayailablc nt shicldod 
coaxial eorlll~tor5 for usc with 50--65 Ol)1u concentric 
cable. Harmonics of the lund,unenl" l frequency to at 
lea~t thc 10th "rC usablo. The radio-frequency inpu t ;lnd 
the tludio-frC<luoncy ou tpu t co""ec\io,,~ of the h(}t"roo.'·Il" 
dcte<'lor arc shielded coaxial connoctors. The input circuit 
is ~u i tabl" for use with 50-65 ohm cabl(}; the Output 
irnpcd"nce is approximatciy 600 oh",s. 
Power Supply: 105 to 125 (or 210 to 250) voll.. ... 50-00 
eydes. Olh,," ,'ohages or frC<tu(}ncies on 51:>cci'll order oilly. 
Power Input: 40 watt s. 
T ubes: Supplied with instrumcnts: 

Tnt; 1106-:\.·B Trn: 1106-0 
3--GSJ7 l--GSJ7 
l-GJ&GT l-GJ5GT 
1--6S:\:7GT 1-----(;''31\'7 
1-1N51 (C .Leo.) I----(;X4 
1- 6X4 l-GA1\:5 
I-O\)3 1-{l])3 

2- !1002 
Accessories Su pp! ied: Fu,;c,,; line cormector cord; coax
i,,1 eonncctors. 
Controls: Power ON-OFF switch: heterodyne frC(llIency 
Incter PLAT!:: snpply ~wit ch; hcterod.vne frcquency 
Ineter and heterod.rllc dctector BANGE (coil ~e!ector) 
~witphes: frcquency controls: heterod.\'ne frequcne~· "'ctef 
OUTPUT .;oon\rol: heterod,,' nc detector In:CENJ;:HA
TION contr()l. 
MOll nti n9: Standard ID-inch re!tty-wck Inounting: dress
panel con~truction; hlack crackle laC(IUer. 
Dimensions: Pancl (length) 19 x (heigh t ) 10~ inches ; 
behind panel. (length) Ii x (height) lOX x (del)th) 12% 
inches. 
Net Weight: 47%, po\",d~. 

COfh Word Price 

1106-A 
1106-B 
1106- C 

Frequency Transfer Unit 100-2000 kc . 
Frequency Tran sfer Unit 1-10 Mc 
Frequency Tran sfe r Uni t 10- 100 Mc . 

ABOUT 
ACTOn 
AOEPT 

$900.00 
900.00 
900.00 
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FREQUENCY 

TYPE l107-A INTERPOLATION OSCILLATOR 

USES: The principal usc of the Typ~; 1107· A 
Interpolation Osci llator is, in eon nCClion with 
a frequency 81andard, to measure the dif
ference bet wccn I he Ilnknowil frequency and a 
know n st:mdani harmoni c. T he direct-reading 
linear scale» of 0 10 ;)O()(), und 5000 to 10,000 
cycles make po.'<slbl0 the 1':1.pid evaluation of 
the frequency difference. by addilion only, 
with high nc('u!'HCy. While the dials arc 
mark(>d a:-; d("<l' l'ibcd, the netua! frequency 
range is 0- .)000 (',\'('\os. 

Tht: lin(>:l1' ~('alc of this oscillator abo 
makes it useful for other types of work where 
accurate frequ ency increments arc desired. 

DESCRIPTION: Thr m:r·ill:ttor is of the beat
frequency type, wit.h the mdio-frequency 
0>;ci1lalol':; operating in the region of .t5-50 ke. 
The eireuits are designed for exceptional 
"iahility of frc<jlH'ncy against supply voltage 
ehanges, tube eapaci tance cha nges und tube 
rcp!:ICements . . \ tuhe plate-supply regulator 
is then cmploye<l as a fllnher safeguard. 

The y:u-illbk'-freqllcncy oscillator frequency 
is controlled hy II precision vari:lble a ir 
capat'i tor, the fi:'\cd ostillator frequency by a 
fixe<l air c:lIxlc itor. Thr inductors of both 
oscillator circuits :lrC wound on ceramic forms 
and nrc sh icld ed. eITcCli\"ely elimi nati ng un
wanted coupling ;"tnd rcduci ng the effects of 
chan)!;cs in amhien t lClnpcr:ltul'e, 

.\1\ ollt pm \'olunetcr is pl'o\'id(..'(! t hat I;an 
also he u,"cd us tL bellI, indi ciltor for matching 

the oscillator output rrclillCIiCY 1u llJl lIIl
known audio frcquen cy, Individual controls 
arc prO\'ided for the O~Cill:IIOl' oUlput and 
unknown freq uency voltages in Ot"der to 
sccUt"c the m:l:'\imum beat a mpl itude at ally 
level. T he oscilbtor outpu t, \'oltage is pml.;
tically constan t O,'cr the wholc range of fre
quency , 

FEATURES:. The fi:'\cd o;.:cilbtor is pl"o\'ided 
with a switch wl1i('h permit.; ehanging the 
frequency by eX1H,t l .... 3000 ("yc\cs, By thu,; 
ch'lIlging lhe frequency the o~ci!lntor cnn be 
fittcd with it sca le reading '}OOO- IO,OOO ("ycles, 
' Vhcn measuring an unknown frcqucncy lying: 
below the standa rd rrcq ut."lll'Y , tlte beat. fre
quency nee<1 not. be suhtraded from thc 
stand ard rrcqllenc~' to ohtain t he unknown 
f requency. r nst (':vl lhe ,)000- 10,000 cycle 
scale i15 u~ed a nd I he readi ng is wlde(l to t.he 
frequcnc'y of t he ne:'\t. lo\\"er st andard fre
quency harmon ic, 
• ,\n indil"ator light opcr:Hcd by the switch 
indil"ates the proper sca le to be read, 
• Slability of outpu t frcqurlH".\", and linear, 
easily read sc:\le1:\ :ll"e features of gre:1t. con
venience in usc, 
• For mcasuring ,"cry small frequency incre
ment s, twO dircct-reading int·rernental fre
quency dials (one fur the 0 5000 sc;t\e tI nd 
onc for the 5000- 10,000 cycle scale) are 
pro\'ided, 
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FREQUENCY 

SPECIFICATIONS 
Actu al Freq u ency Range: 0-5000 e~·de3 per ~(;()nd. 
O ial Cali bra tio ns: D I HECT: 0-5000 c,,·des. with tloe 
o"dll:1I1)r f!'(!(lu~n".\· i"t're,,~illg from 0 to 5(x)() di\'biolls 
Oil the SC:lle. IIEYEHSE: 5000-10.000 cycles wi t h the 
()~cilbtor frequency (k~rc,\~itlg from 5000 cycle..~ to Z(!rO 

while $(;:\ le rc:tdiu!: goes froll) 5000-10,000 JidsioUJ;. lif 
IIEVEHSE and ~r D l I{ECT: ±IO cycles. 
Acc u racy: The ill$t.rUlllcn t is aligned to agree with tho 
linear dircc\·rc:,ding sc"les to wi thin ±2 cycl(;~. 

The I'ariable (;:\1):«:i(Or i~ provided with :\ I)rccision 
wonn drive 80 th:'lt prcci~c frCW[{)1lcy ~euing~ can he 
I1mdt. S",,,11 rc~idu:\1 en-or~ a'e """,i1,\' :lnd {luickly rc
ltl()n~d in the rCj(ion of any frequency in the nmgc by finc 
"dju.<llllent of the zero with rcfcr(!ncc to :I frequency 
~tambrd having a l-ke or O.I-kc OU\!)ut, or bo~h. For 
c,·"lu:otiuf:: very ~m"l1 frequency difr~rences, indep·enden~, 
dir. .. ..,t .. "",dinp: frequen"y j""rClllcnt dilll$ IIf(l pr(l\"i<1Qd. 
Output: T hOl output voltage is adj\J~I:lblc up 10 15 volts. 
ThOl output circuit irnpedancOl is approximately noo ohms. 
Mixer Circuit:.-\ miwr circuit. with volnme control. is 
prodded for injeding a fr(!()ucncy to be '))e:lsll red into 
the :ullplifier circuit. Beats tll:,y IX! ob~Olr\"(.'(1 Oil the Ollt

put l1le\<.!r, or by means of hOlMI tOllelJhollt'S or sp<.!"kcr. 

'i"Y7Je 

Power Supply: 105 to 125 (or 210 tQ 250) volt~. 50 .. 00 
c~·des. Other ,·olt:ll:es or frequencies on sped "l order only. 
Power Input: 50 watts. appwximntel.\· . 
Controls: ON-OF F switch: DlHECT and lIEVEHSE 
senll) swit()h: Two ;If ",'d Zl)rO-:;(lt cOlltrob: ma.in FIn: .. 
QUENCY conlrol ; OUTPUT and I NPUT (mixer) \."J_ 
lune controls. 
Meters : Outl)ul \·oltmeter : used ail>O ."\~ a beat indicator. 
T erm inals: Terminnls. both on pnnel 'Ind ,.t re:LT. arc 
providL'(1 for bolh mixer input and o~citlntor output. 
J 'OII10;1 len"innls lire universal for two 1)ln or ("o.<\.~i~l con
neClor ~. Itear terminals :lrc for co,,,,i,,i connectors. 
Tu bes: FurnishOld with jnstn"ne"t~: 

:!-6A(,'7 I-oD3 2--(1.S;\"iCT 
3-6J5GT 1-6X,.(n ' 

Accessor ies Su ppl ied: F U3es; power cord; eonxial 
con"cctor~. 

Mounting: St:l.ndnrd I'J-ineh relny-rnck; dr()S$ pnnd 
eOll~trlLetioll: black crnekl<"J finish. 
Dimension s : P:lnei (longth) 19 x (height) 127."1 illrhe~ : 
IX!hind pallcl, (Icllglh) liM x (height) I:? x (depth) 11 
ind,Ols. 
Net We ight: ' l l~ pounds. 

I'rirp 

1107-A I Interpo lation Oscillator ... , , , . , . , . , .1 HAIIO:'\" $850.00 
I'ATE,,'!" :'\OTICE. See !\c,"" 3,·1. ,,~~~ vi. 

TYPE llOB-A COUPLING PANEL 

USES: This coupling p:H1el is dc:-:igned $peci
fieallr fot" usc as the ccn t r:1lizcd control pnncl 
in :1, freqllcney mCH.';l1ring cquipmCIlI ('mp]oy
ing ;"\. TYPE 1100-:\1' Primary Frcquency 
Stand ard (or TYPE lIOO-AQ Secondary Fre
qucncy Standard) . The p:lnel cilrrics the 
neccs:-:: I1"\, .';w i tchcs a nd \"oimnc controls for 
all opcn~tiolls in making; t"rcqucney me:lSUl"e
mcnl s, 

DESCRIPTION: The instrument eontai ns the 
following COntl"oJ..s: FH EQIj]·:XCY :\ 1 £TE H, 
for r;clecting and eombini ng t.h e frcqucncy 

metcr OU!puts of I lOG-A, J IOG-B :lnd lIOO-C 
het erodYI1/' frcquP1H"Y meter sec! ions; STA ~ D
ABD FHEQUE:\CY HAH\lO:-i IC ,electoo', 
selecting lOO-ke Or l O-ke h~lrmOllic oul])11 t .'$, or 
combi nation; indi\'idual \·olumc controls; 
DETECTOR seleet.or, fo r sclcding inpu t. and 
omput circuits of I lOG-A, 110G·13, llOIi-C 
01" :lll extern:ll detect.ol" (or rcceiver); all 
O::\-OF1<' switch and \·olume COlllrol for 
fl·C( lllcncy being measured ; :\1] CI{OI) r.\ L 
swiieh; TEL-SPEA I\:EH switch for tJ"ans
fcrring b el wcen I.C!cphOIIC"; alld speakcl" and 
between detector and intcrpulator outpuls. 

SPECIFICATIONS 
Terminals: At rear: by 24 shicld<:d coaxinl ()onnectors 
1.0 all ~OllrL"cS ,!!,d in.,tfluncnb requir()d: rear teleJ)hone 
(:OllllOl.;t!on for usc when adj(l~tillg standard n~nini>t 
~tand:,,·d frequellcy transmi$~i on~. At front: b~· ~hiel ded 
coa~inl ConnOl('10rs. h(lfmonic OlHput ci rcuits of 1106-A, 
110ti .. l3. :md I 100 .. (; hetcnxl~·l\e frequency "'Cler sections; 
input t"On neclion for frC(lucnc)" beinJ.: IIlOl:\sur"d; h.v twO
point or "t:md:lrd tclephone jack , conneclion~ fo,· tcle-

Ty,,'" 

phone re, · ~I,·er~. 

Mounting: ::;1" ,«1",,1 1 (I .. ;",·h rcla~ .... r"ck "'OUl.ting: <I ... ,,,"" 
panel co,,~trll<"lioJl: hlack (·"'I"kle ti"i~h. 

Dimensions: Panel (lellgth) l!l:< ( hei~l L t) i inchcs; Ix'· 
hi1ld p"nel. (widlh) 17y,( x (hcight) t jH .~ (depth ) ti.!-~ 
inchc~. 

Net Weight: iG pounds. 

CQ(/e 11"0(11 

1108 - A 1 C o up lin g Pan e l .. . ,", ...... , ." " .. 1 $ 250.00 
I'ATE:>:T :>:O·J"l CE. Se<; :>:"I C~ 3. ·1. !lag.e ,.j. 
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FREQUENCY 

TYPE l109-A COMPARISON OSCILLOSCOPE 

USES: This instrument is particu larly in- t he ci rcular M\"eCp ba::;c. Switching is provided 
tended for w;c \rith a T YPE 1100-:\1' Primary for sclcd. ing the ::;wccp frequencies and for 
F requency StHnd~lrd (or T n'!': llOO-AQ selecting anyone of the ::;e\'c1'11\ opem t. ions 
Secondary Frequency Standard) as an aid in normully invoh"cd in making frequency 
making interpolations or checking calibm- mcal:lUl"cmcnis or calibrations. 
tions with high accul'Hcy . With such stand- FEATURES: ~ The general use of ci rcular 
ll rd~ llm] llssoci1lted measuring CClui l)men t, I I I II ~ sweeps provi( CiS symmetrica all( rea( i y 
the THE 1 I09-A COtnl)u rison O.';cillosC01)e · bl mLerpreta. e pat.tcrns. 
pro\"ideti a COllyc niCll t means of measuring .. By o\'edoading the deflection amplifier ii 
audio and (:arrier frC'(lllcneics, or of calibratill'r I 

b is possible to ic cnti fy ew;i ly frequency ratios 
oscillators in these frequency ranges. im'oldng much higher integers than can be 
DESCRIPTION: T he TYPE lI09-A Com parison identified in Li",sajous patterns. 
Oscilloscope contains a 3-inch, radial dcflcc- ~ Ordinilri ly in the use of calibmted oscil-
Lion cathode-ray tube and ib power supply. lators, it. i" not, nece"":iIl ry to illcllt ify n pattern; 
Selecli\'e amplifiers with power supply, phase- it is only necessary to ad just the o.'>cil lator 
shift nct.work s, and conlrols arc pl"Ovidcd for so that the pattern stands sti ll. A system of 
obtain ing circular sweeps at, the power line known freq \l encies is easily established on 
frequency, at 0.1 , 1, and 10 kc from the t he bnsi.<; of the type of pattem obtained. 
frequency s t:mdard, and at variable frequency Whcll Ilsed on base frequencies 10 01· tOo lime.~ 
obtained from the T YPE 1107-A Interpolation h igher, the same types of pnuern correspond 
Oscillat,or . A radial deflection nmpli(ier is to frequencies just, 10 or 100 times hi gher 
provided, fOl" di splaying the input sign al on than the original system of known frequencies. 

SPECIFICAT ION S 
Freq uency Range: U~cful patterns clln be obtaincd over 
the frequency range from "cry low audio frequ(lIlcic>s to 
mdio frequeudc.,; of a few hundred kilocycles. In the 
nl"I!:C up to 100 kil (){:.\"t!cs, an input ,·oltage of 0.5 ,"olt 
gi"e~ full radia l deflection. I.arger voltage.>! give \'ery 
useful S(llLar()-owave radial deflections. 

Controls: ON-OFF ~\\"i lch : nn I LLI :\N CF.. FOCUS. 
and C ENT EHJ:-<G adjlls tmcnts for cathvo;[e-nl.'· tuoo; 
sweell DIA:l I CTEH , :",0;[ Sll ,\I' I:-<U ~'Qnl rol~ : FHI~ 
Q UE:-<CY selecl<.>r for circular ~wttP; SEL I·:CTOlt for 
W\lrce~ to be cOlUp:lrcd. 

Te rmina ls: At renT, hy conxinl connectors for standard 
frt'q uenci <:>$ :md for sonrce.>! to be compared : on panel by 
utJi\'er~a l Lwo-point alld coaxial connector to source being 
mcnslLrc<.i or cillibratcd (0 to 100 kc or more). 

Type 

Power Supply: 105 to 125 (or 210 to 2(0) \'011.'1. 50-00 
cycles. Other "ol\rtges or frequendc;s on ~pedal order onl.\". 
Power Inpu t : :lO waLts. ,'pproxirnateiy . 
T u bes Supplied: i-Tj'Jle :IDPI.\.:\" radi ,,1 delleutio" 

Cathodc-H "y 0 6cillo.:scope 
2- uSN7GT 1-2X2A l---vX5-GT 
I--(iJ5GT 1-/>5.J7 

Accessories Su ppl ied: Sp,"e fll."f'_~: line connector co,·d. 
Tn'.; 874 Co.Hirtl Connectors: onc Tl"l'~ :!H-:l l B Doublc 
Plug. 
Moun tin g: Staud"rd I\)_in(:h rf'laY'rllck mounting: drMS 
p"nel cO"strUClion : blllck ~rt\<,kle fi"i~h. 
Dimensions: ['lInel (length ) ILl x (height) i i"ehe~: be
hind p:l.IIel , (width) 17%" x (height) 6%' x (depth) 12.h 
inches. 
Net Weight: 35 pounds. 

C(}{/(" Word Pric<! 

1109-A I Comparison Oscilloscope .......... . J lIASI N $450.00 
PATENT NOTICE. Sec Notes 3. 4. pl1~C vi. 
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FREQUEN CY 

TYPE 11lO-A INTERPOLATING FREQUENCY STANDARD 

USES: This ins! I'ument. is :1 precision interpo
la.tol' fot' use with heterodyne frequelu;y me
let'S, such a;; the '!')"I'E n O-A, in making 
fl'('quclLcy memiurcmcnts in the llitra-high
frequency range, up to 2000 Or 3000 ). [c. ~lnd 
with the Tnt.: 020-.\ Heterodyne Frequency 
)'lctcl' in mnkin,!!; frequency measurements 
fmm 10 :'Ic lip to'8m'eml hundred :\Ie. It can 
also be u,,:ccl for frequency IllCi\surcrncnts in 
conjunction Il'jth high-frcqucnc,\' reccin~rs 
I))"O\'idcd their frequency c;tlibratiolls are 
sufficiently good 10 itielltify fr<'qllcllcies 
scp~\ratctl by as little ItS 7'2%. The THE 
1110-A Interpolati ng Frequency Standard 
and t.he TY PE 720-.-\ I [clcrodync Frequenc}' 
:\'lcLcr arc particularly well su ited for making 
mea~uJ'emellts of center frequency and fre
queney swing on mohile F-:\I transmitters, 
DESCRIPTION: The block diagmm indieat.es 
the essential elements of t.he in~trument: (1) 
a. frcquency standard, variable o\'el' a range 
of 1000 to 1010 kc, 01' 1%, lind (2) II Illulti
\'ibraWr unit for frequencics of 1 i\ lc and 
100 kc,* 

The frequency standard consists of a 950-kc 
cr."~ tal-controllcd oscillator; a. highly stable, 
50- ijOkc, bridge-type, viniable-frequcncy, L-C 
o~cil1ator ; lL moduilltor; and fil ter for selec ting 
the ~tlm of the two frequcncies as the final 
OUtput. The dia l of t he variable oscillator has 
100U dh'isions to eon~r 10 kc, 

The 1% range of the out,put freyucncy 
mean,,) tlw.t the frequency range of any mult,i
yibrator harmonic i~ also 1% , The 100th 
'Gt:~"al Radio F."'~ri"'£"I£T, Vol. X\'I1I,1\o, 9, Fcbr"~ry 191<1, 
" C""t'"UOU. l"IC,-pob,ion ~ I c ,hods Purl II - .\Iulhod IV:' 

harmonic of the 1-:\l c multivibrntor can 
therefore be adjusted continuou:sly from 100 
:\ [c to 101 )' lc, gi\'ing complete coverage over 
this inten'a1. At 10J :Vfcand higher harmonies, 
the range from tUl}' multiple of I Nle to the 
next higher multiple is less than 1% lWei so 
the~e ranges me cov..:red by less Lhan full-scale 
variation on the variable frequency oscillator 
diaL 

When the J DD-ke multivibmtor is used, 
the lOOth barmonic again ha;; a range of 1% 
as 1 he standard frequeney is changed Ovcr the 
full r:Ulge of the dial. (:ovcring 10,0 to lO,l 
:\11;, and for all higher [IUlltiples the mnge from 
one mult.iple to the next highet' is covered by 
le~~ than full-scale range of the variable fre
qUency oscillator dial. 

The mu!ti\'i!Jral,or harmonics give complete 
frequency coverage from JOO ). [e upward, for 
the 1 :Mc unit. and from 10 ).llc l~pward, for 
the 100 kc unit, When the i nterpolating 
Frequency Standard is u,;ed with t.he TYPE 

720-A and THE 620-:\ Heterodyne Frequcncy 
1 Imcr,;, ha\'ing ranges of 100-200 and 10- 20 
:;\le rc,;peclivciy, only the h:lrmonics from the 
100th to the 200th are used, 

The di:1l of the TYJ>~: 720~A, for example, 
co\'ers 100- 200 :\Ic with eulibration marks at 
each Illegacyclc, " -ith the dial of the variable 
frequency o~cillator at 7,ero, the standard out
put frequency i~ exactly 1 :\lc, and all ha r
monics are t.herefore standard frequencies, 
which can be used to check the heterodyne 
frequency meter aL any scale graduation, 

If the heterodyne frequency meter h:1S been 
set to zero beat wit.h a. frequency to be meas-
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FREQUENCY 

urcd, nn approximate rendi ng of t il(' unknown 
frequency is given at once on lilC dial. As a n 
t'x:un plc , suppose fhe I"c:\(ling 10 he Hi2.:3 .\ Ie. 
[Ising the In terpolating Frequent,)' St anda rd. 
l he 1~:\1t: multi\' ihralor output I:; cou pled 10 
\..hc frequency meter. The o,.;c:ill:uo]" dilll is 
then !l(kanccd from zoro until the lli2nd har
monic (idell tified by the i 20-.\ dial reading) 
is :\(I":lnc(,'(1 from 102.0 ). Ic to W2.3 :'lIe 
npproxi m:ltc!y where 7.ero beat. is ::;ct. The 
incremen t, in frequency is dClcrmincl.l from 
lhe variable oscillator <l i:i l 1I11d is a.dded to 
102.0 ),1 0 to gi\'c the fina l result. 

FEATURES: ~ T his instl'l!mcnt. is designed for 
opera! ion by zero beat adjus tments on 1,)',0 \'01'
corning the need for widc-llHnd circu its 0[' 

wide-blind in terpolating mcthuds, 
~ All frequency increments ato taken as posi-

tive, a\'oid ing :tll need fo r Sublr:lcliotl or de
tcl'tnining the sign of £1'('<lII(,lIe," [nel'omenl", 
~ :'\ Icans are pro\'id('d for ('hc('k in~ Ihe ali~l1-
l1l<'ni of Ihe nlri able frl'qlH' ll l',Y o"cillalu r 
ealihl':d iOll in lerm" of Lhc !}JO-kc crysb l 
f l'e<!llcncy, 
~ Since hu rmonies of the mulLivihmt.ors fall 
at all standard frequen<"ies tnlll"mitlcd II,\' the 
U. S, Bur'C:lU of St:md:m!s (\nn') it. if; po,;,.;i
ble t.o chetk the absolute accuracy, includ ing 
the frequeue)" of t he 9jO-kc cl'Y:;lal, by use of 
a suitable receiver. 
~ To pcrmi t bri nging the Inult. ivibrator ou t
put.. cio:lC to high-frequency eq uipnwllt, t he 
m ulti\'ibru l oJ' u ll it is connected 10 t he stand
anI frcquency unit by means of it ca ble, The 
sm:1l1 lHulti,' ibrator unit ca n then be movcd 
around wiLhout mo ving t..lte large r uni t. 

S P ECIFICATIONS 
Freq ue nc y Ra n ge : T he oUlimt fre<. lue'H:Y ra))ge of the 
II I 0..\ I" U,'rVO!:1\ i "g F re(J"""ry Stnllcl"rcl is from 1000 
10 1U10 k(', T he Ollll)\'t fr("I \lellcie~ o( t he I I 10-1'1 :\ l ul1i
"ihrnlOr Unit are 1.0- :llld O, I-:\I e fund:uncntals with 
lo"r",unie~ Ill'> to 200 or morc, 
Cal ibra tion: The "ariahlc fre<:luency o.;eill:llor dial loa.s 
lV1JO d;,'i~io,,~ corre,pVlldinll: tv 0,\)\)1 I){!r ('ent or 10 I)arls 
),f'r ",i!lion Iw.r (i;"i"ioll, 

A 1i~1 of ehe('k seuill1!~ i$ pro\'ided 0" Ihe 1)'IIIeL Thi.s 
(,heck enn be made at a ll,l" ,ime h,l' ~i"'l>l," piugl,l:ing :I 
~" ~ of hC:llil,hollc.; ilLto Ihe j:u:k or hi nd illJot POSI,; wo\'ided 
on tI, e i>:I",~L .\ lri",,,,,,r eOlltrOI Oil IIIe panel I)ro"ide~ 
for ndju ~lillll: Ihe o,willafOr 1O:lll.r('o;"" .. "'1 "illl 11,c cry,lt.!. 

To f"dlilate oo'lI'er.,;oll of t he dbl rel\dinjl:i< from 
th(-;r ll<\~ic ],J('rt'Cnla/l:C or Imrt ... per million v:llues of 
frC!l:luNl('y in('rCUlC'll \0 fr!l('t iO!1.s of ~ rlll!~:I('.'"('le or of 
0.1 :\ Ie ( toO ke), a laMe li'ling Ihe Illl1Hhcr of di,,] (ii"i. 
~io"" (OT fre<:tllen('y in('rc",cm~ of 1.0 ,\Ie ft"d 0,1 :\Ic at 
c:,ell harmunie from WO to :!:!O i~ !(j,'en 011 IIII' IJallcl, A 
~i'"pl(! ,Iitle-Tule ra l;o Ihell Io:h'cs Ihe de~ired (reqllene), 
iurrell'('''! ' 
C rystal O sci llator: '['he ("-~'~l:ll o"d!l:llor is adju~t<'d 10 
wi lhi" 1 part in [I million of rI))'r('('t fl'e<:lllell('." :It roo))) 
\ell lJ)"ratlire. It ~ho\Llu 1:>0 rcliahle to within ± 1O pans 
pvr tllill ioll a~ ordin:>r," roo", tCII'I)()ral ure~, T he cry~I,,1 
frNI"~II('~' Can he checked "nd adju.<lcd i tl tenus of "'(:>IId· 
Il rd (ri'(lllen<'y trftn<lILi,,-,iun~ (rolll \\'W\' l1~ing :111 

e~tcrn,. 1 r~i\'('r. m:lill\:lini " lI: thc ,'ari,.hle o,.,-.i!lator a t 

1'IJIK 

e~"ctly 50 ke in leruH of the er~'~t:ll. 
Accu racy o f Mea sureme nt : T he o"cr-:llI :It'C-IIr:u:y or 
men~urell'Cllt i.s ±25 Imns ller ,nitlion It-inll; Ihe o,,,,il. 
liltor dilll d irectly, If the ~'ill:ltor is r,,~fnl l,\' lrillww,\ 
in Ivrt"'" o f the c rY~ l.a l , the o,'cr_,,11 :""'\lr:,,'~' i~ ii,,,ite<.i 
IIri"d l",II," by the error of Ih" ,'r,'·"al, 
Va c u u m T ubes : The (ollow;II": [ubi"~ llrC ~IIJ>1Jlicd: 
2-(;:\('7 ;'\ - (lJ.:><.:T 
4 - (~-;~''''-GT 1- ,;11 1(; \' 
I - (',:-:Ji' 1 - !.IOOI 
1-1"~ .\1 ] - 21,'\1'-430 {lJ rid ..:e (,irruit L I\IIIp) 
Power $ u pply : Either 1 fJ,j. I 25 o r 2I o.:!.jQ \'I.>ll~. 50 to tj.() 
cyd e.!, 
Power Input : S5 w:tt18 from 115-"oh, 6O-<:,,'('le linc. 
Mo unt ing : T n ' .: 1110-..\, sll",d"rd l \l.inrh rel:ly rack: 
dre.. ~ 111mel Mn~lru('tion: hl:lI-k ,'mekle lillish, TI'I'.: 
1110-1'1 ("unehed to I IIQ-A by cilbleJ. ,,,,,,,II "lel:ll 
eahinct. 
Accessories Sup plied: Line conncelor cord; '1'1"' ''; 

1110-1'1 :\1 uhh'ibrator Ulli t with 5·foot eunnceting cable: 
IIp:'Ire fll."": <)II:1rt% 1'1"lc (,Ilipvcd i"'lallcd), 
Accessor ies Requ ired: Il c:.d 1,'I~'pl".,"C~, 
D imen sio ns: Itlo-. \ [':'tllel (1('''I:l h) 19 II: (hci/l:ht) S%, 
i"chc.: bci,ind p"nel, ( lellll;lh) 1i'! 4 ,~(l ."igl,t) 8~ ~ II: (dellth ) 
Io! il){'hc~, 1110-1'1 (length) O}4 II: (h~i gh~) [,X ,~ (depth ) 
511 inrhes, 
Ne t Weigh ts: 1'yr.: 1II00A : 1~C II,bl,\·, 40 1)()lInt!,, : 
Tn' ,: 111().PI :\I"lti"ihr:'ttor I,; IIil. 7 1~ 1)(1\111(1-<. 

Code Ir"M /."" 

1110-A 
l'A1'~: "'T :-.;onCE, 

I Interpolating Frequ e nc y Standard , , . , [ 
s.. ... N ot ... I, Z, .5, II.1g(I " j, 

RAVE~ $775.00 
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FREQUENCY 

TYPE 1213-A UNIT CRYSTAL OSCILLATOR 

TYI' .: l:!iJ-:\ Uni t Cr~'st:,1 Oscillator shown cOllnC<;tcd to T n',: 12()3-A Unit Power SUI)Jll ~' . 

USES: T he Typ~; 1213-A t;ni 1. Crystal Oscil
la(or is :1. source of standard frequency har
moni cs :lL multiples of I-:'[c, 100 kc, and 10 
kc, wi t h a short term stability of the order 
of 1 ppm (0.0001 %). It is IISefU] for recei \'cr 
testing and calibmtioll, band-cdgc checking, 
frequ ency mcasllrmnents, and as a marker 
generator. 

provided \0 permi t adju st men t. to c:-.:ad Z(;1'O

beat with slnndnxd frcqlll'llcy mdio I r:1nsmis~ 
sions from WWV or \\'ith othel' st:md:l l'ci fre
qucncy sources. 'fwo lO-to-l Illuiti viol'alon; 
follow Lhe osci llator, providing 100 kc and 
10 kc output. frequencies. 

FEATURES: -). I ""fe harmoni cs t.o approxi
malely 1000 :'l Ie; 100 ke h:l-rmonics to 2;')0 

DESCRIPTION: The instl'1.llll cnt consir:;ts of M e; 10 kc harmOllic~ to 2j 1\ [c (whe!\ detected 
a c:a thode-collpled I-\Ic cr.,·st.al o~eillalor Wilh good rec('iving equipment ). 
operating beLII'cen I..wo h :l lvc~ of a twin-triode, .,.. Can be used I\"it.h the '[')"I'E 87-1-:'1 f]{ :'Ilixel" 
one half opcnHing ns iL C<Lihodc folloll"er and Ht'cti ficr as a 1 :'lIe marker genenl.lor up to 
t.he other as 1\ grounded-grid alJlplifier. The approximately 2,j0 :'l Ie. 
\'ol1age ll.cros.':i the 1-:'Ifc tUlled circuit ill the .,.. Shorl.. period stability of approximately 1 
p i:'l.1 e of the grounded-grid st :lge is fed back part per million. 
to the cathode-follower plate circuit, which is .,.. Compact, ligh t-weigh t unit con~lruction . 
mwd asa harmonic genc!,;ltor. Since the cr.,· ~ t:tl .,.. F requency can be ndju,,;ted 1.0 exact zero-
opC't"al{'s bctll-ecll I;I\"O low-impeda.nce cathode beat wit.h other frequency ,,;ta nd:wcl. 
cit"('\lit~J it i,,; rcla,ti\'ely ull:1.lTec lcd by (:ircuit .,.. At least. G volts output. on all three fre-
p:~rallcl cap:witanccs, result.ing in imprOl'c- qllcn cics. 
men I.. of slabilit.y. A fine-frequency conlrol is ~ lIigh impc'dan("e outpul. 

SPECIFICATIONS 
Fr equ e ncy: 1 :\I~. 100 kc, and 10 kc. Thc (" I'y_wl has 
a lelilpHalllrc coofficient of OIlC part per million pcr 
degree ccnl iJ{r" de. Under norllllll opcralinJ{ condilions 
wilh " conSI:mt room len11)erllture. a stability of approxi -
1ll11lely olle p"rt per million ean be Obtllillc<i for ;1 day's 
orJCr" lioll. 
O u t pu t: Greater than -si x " 011$ for ,,11 thrce fr~~llleneies . 
Ha rmo n ics Ava il" b le : Up to appro;.;imatdy 1000. 250. 
,."ul 2,~ :\I e, re'llCct i'·cly. 
Co ntro ls : i\ ce '-:lI llie wfifer switch to Relect dc~ired ou('
put f rNl\le"eic~. 
T e rmin a ls : .J lick-IOp binding 1I0Sl$ pro" idcd with 
st"n<lard 'h inch spacing. 

TYI"·e 

1213-A 
1203-A I Unit Crys tal O sci lla tor*. 

Unit Power Suppl y ... .. 
" PATE",T ;';OTlCE. s.,c N ..... 's 2 ,,,,,I a, pa~e ,·i. 

Vacu um Tu bes : 'J'h rcc 12ATi-WllC. 
Power Sup ply: 300 \"oltsde. 30 ttl,, : G.3 YOII_" 1 ampere, 
ti c. 
Powe r Inp ut : \\'ilh 1203-:\ or 120-1.B Power SU!>I)iy. 
I.'> 10 :ll watts . dellCndilll: Ul)On switch .sellinI-(. 
Accessor ies Sup plied: Qne ",,,tillg Itlullipo;IIt eOll
ncctor. 
Mo u nting ; B\rtek-cracklc--fini,,[, pand alld ~ides . .. ' lu'n
inuln rover finished ill dea" !,.<"<Iu.--r. 
Di mension s : ( \\"idlh) 9 ~3 x (hci J.:iJL j 5% x (depth) 
67.1 i,,<:hc.~. 

Net Weig ht: :llb~ . 12 oz. 

. . . . . . . . . I 

. . . . . . . . , 

ernie Word 

HEflF.L 
ALIVE 

P rice 

$ 130.00 
40.00 
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FREQUENCY 

TYPE 620-A HETERODYNE FREQUENCY METER 

AND CALIBRATOR 

USES: Allhaugh de:,;igned pl'imarii:r for meas
uring high find very high frequencies, lhis 
instrument can abo be lI~cd to mensure 
frequencies down to a few hundred kilocycles, 
pl'OvideJ the :,;ign~ll being measured is sum. 
('i ent!y »trong. For communication compan ies 
it proyidcs fill exccllcnL mealls of rapidly 
measllI'ing the frequencies of tl large number 
of tnlll::;mittcl's (e ither local or remote) in 
addition \0 it::; use in ca lihrating and sen'ici ng 
recci\'ing equipmen t. }{ccci\"cl' manufacturers 
will find it useful in checking; the ranges of 
receivers and oscillators. It is su itable for 
monitoring the frequcllci()s of radio trans
mitters where the allowable frequency tolel'
anee is ± O.0270 01' gl'c~HCr. 

DESCRIPTION: The schematic dingram show::; 
the essential clements of the instrumenl : (I ) 
a heterouy ne frequency meter, (2) a crp;tal 
calibrator, and (3) a detcctor and audio 
ampl ifie r, 

The hctcl'Odyne frequcncy metcr is d irect 
readinp;, an important operating convenience, 
particularly \\"hen using harmonics_ T he fun
damental freqtlenc~1 nln~e is 10 to 20:\[ c_ 
This rangc is d i.,- idetl in to 10 steps of 1 )'1c 
each , and the deSired step is selected by 
means of a coil sw itch, The main tuning 
capacitor co,·crs a range of 1 )'1c for ench 
coil , the dial being engrilseci to read hUll
dredt hs of megacycles directly_ An auxiliary 

dial, which drives the main dial through ft 

reduction gear train, carries a ;;calc that, sub
dh·ides t.he main scale di,"isions, the smallest 
divi"ion bcillp; 0.001 l\lc Or 1 kc_ The fre
quenty of the heterodyne frC<)ucncy meter is 
gi,·en by the sum of the coil switch and 
capacitor dial read ings, subject to any scale 
correction as determined by the crystal cali
bt'llting points. 

For checki ng the calibration of the hetero
dyne frequPJl(;y meter, a piezo-elec:tric cali
brator, employing a one-mcgacyele lo\\"-tem
pemtut'e-cocflicienl quartz pl:lle, is pro\-ided . 
Scyeml points on each coil range of the 
heterodyne freqll('ncy meter may be checked . 

T he proced\lre in making nW:\,;\l!'ements i" 
simple. \\" hon the unknown freqllclwy is 
\\·ithiu the fundamental range of t.he hetero
dyne, the heterodyne frequcney is seL to zero 
beaL with the unknown, a nd the ft-equeney i,,; 
read directly from the dial. When the un
known is abo\'e or belo\\' the heterodyne 
rllJ1(ll1menta l nl.llp;e, the dial rcadinv; must be 
muliiplied Or div ided by the harmonic number. 

FEATURES: + A ycry wide range of frequen
cies can be measured ,,-ith the Tyl'~; 620-:\ 
Heterodyne Frequency ~'deter and Calibrator. 
+ Excel lent accunwy has becn combined with 
simplicity of operation. 
~ The direct-reading frequency scale makes 
convenient nncl rapid measurements possible. 
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~ A high degree of frequency stabil ity in thc 
oscilbtor is obtained by careful design a nd 
COll tit l'llct:on . Bait bearings me u1;cd in the 
y<triahle air capacitor and the indu ct.o!"!; arc 
wound on st.ea lite forlnS to keep losscs li nd 
tcmpcrature cocflicicnt low . 
.. Eithcr battel'ies or the buill-in a-c power 
supply can be used. 

SPECIFICATION S 

Frequency Range: The fulld,,"'ent:.llrequeney rtlnge is 
fN)m 10 to 20 megacycles, in !O rang~ 01 I Mc ca"h. By 
harmonie n'elhod~ fr~"'I "'.mcics between aoo ke lind 300 
,\1" arc e'bily rncll~llr~'(\. 

Fn"'lllcneic~ Ull to noout 300 .\Ie can be measured by 
g/' uinl> f\ harllHm ie of the hcterodyn(l Ir~lueney m(lUlr to 
tl,ro IX'nt ,,"ilh the unknown. In gcncr"l, the !.lent i.~ 
obtninl'(l in [he uetl.'Ctor. but for the vcr." hill:hc~t fre
"ncncies it is :.d..;~ ... hle to use an alLxi1inr~' rC(:Civcr. For 
Irt"<lucncie~ belo"' 10 ;\Ie and uo,,"" 10 Ilbout 300 kc, 
h:utnonieg of Ilde<luatc ~Ircngth for "'e:uure",cnt ean be 
gcnerau'<l in the uet<'<'tor lube 1'N)"ide<1 l\ &ufficicmly 
:luong ~il': t\lll is I\IJJllicd 10 Ihe i""lrument. For wcak 
signlll~. II local OOIClllntor as a harrno"ic-l .. cnernlirllC tne:ln~ 
is nc«!.ij. .... ·\ry. 
Calibrat ion: The cal)acilOr uinl~ lire gmduale<1 10 read 
ut",i",,,1 fmcriolL!! of meg:.cyclcs direcll,\". lhe emaliest 
di,·biou eorre.ip<)JIdillJ.: 10 0.001 ;\lc (1000 cyclcs). 
Calibrator: A 1-;\l c IJie~(>-p.lcelrie o';(>ill"lOr, cmlllo.ving 
1\ low-tc'''pcratur(loco<.'ilicicnt Qua,.\! plllt(l, i~ providnd 
for ehet'king the ealibrution of Ihe fr(!(IU(I"CY m(llcr. 
I br",o"i('~ of I ;\lc fllll "I Ihc upper IIncl lo..-cr IilUil ~ of 
tl'e di,,1. Itiviult u hrackeling cl'I.'Ck Oil each coil TatlJ.:C of 
Ihe I'cl.'ro<lync fre<IUCtH'Y ",cler. lIa .. noniCii 01 the hCIC'To
dyne ,,1..0 produce hcalJl wilh hartnonic~ of the clll il>1"alor, 
J.:i"i nll: dll'<'kinl( I)()inr~ "t ",ulril'lC!I of 11, ~. 3-1. (md U 
.\ Ie, etc., o,'er Ihe di,,1 ranKe, Sinoo these point ll oecur a~ 
the $II"e di,,1 rcndinJl:~ for e:1ch ran .. ...,. chec:king is mAde 
vcr)' ~ilnl)l(! ,I1.d t'Ou,·c.';ent, 
Accu racy: T he o,'cr-:.ll acc ... " c,\" of mCa!!\lremen~ i~ 
± O.OICl'Q or hettcr when rhe frequcllc), meter is cllC<'kC'd 
in t cr"'~ of Ihe er)"Btnl ealihrnlor and the r(lSultinll: eorrec
tion al)J!lit,<1 10 the di,,1 rcadilllt. 
Vacuum T ubes: T he following tlrllC:! lire II~NI an,l nrc 
supplied with thi' ill~trll"'e"t: 

1-!)54 1-84 3-9b5 

F REQUENCY 

CioseU1J ..ie"· of the tuninl: dinl. showing uetlliill of the 
lI(:,\Je. 

Power Su p ply: Eilhcr 105 to 12;; (or 210 to 2f.U) volt~. 
bO to {iO c.\·c les , or 0 "nd ISO \'oh~ de. A swi lch on the 
II"nel sclcch the Iyt.e of powcr SIl IJpl .l· de.~irt"'1. Tho II-e 
op('r:otoo ])Qw(lr gUllply i~ built in. Ihncri(!.i ;He "Ot 1I1l11-
plied. 
Power Input: IS w:oIU from 11;;-'·011. GO-cyd<lSUIJI)ly. 
Mounting: r-- ~,tlId"rd 19-inch rela.,·-rack I)"ncl, fini ~he<1 
io bbck-crackle I"Nluer. 
Accessoriu Supplied : Onc--",cll:" .... yde qUllrl~ 1,lalc: 
line connector cord: spnre f"~Ci: 1"'0 muhilKliM co"
nCClOh. 

Accessories Requ ired: 11<,,,.1 Iclc]lh()"e~, which Cl'" be 
1'0n!l('I'I<,'d cilhl'r nt the 1),"\, .... 1 or lit Ihc rc"r of tho in~trlL
tni'nl. 
Oimensions: !':mel. (leuJ(lh) 19" (height) 8%" inehes: 
hehind \lllllel, (length) I,M " (hcight) sH" (depth) 
113:f iu t'hc~, 
Net Weight: 32U 1)\11111(1$. 

Code Word 

620- A Heterodyne Frequency M ete r and Ca librator I 1M IS . $625.00 
I'ATE"'" "OTICI':. ~ NOI,," Z. 5. ""~ vi. 
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FREQUENCY 

TYPE 720-A HETERODYNE FREQUENCY METER 

USES: TIl<' T\"i'~: 720-.\ II('tcrod~'lle Frequ('llcy 
!\ lcter is u:,cd for the mC;ISllrt: ffiCIl\ of fre
quenl:.v in i he y-h-f and u-h-f b:-lIld.-;, J L ex
tends the field of the fami1i:n hClcrod,nlc 
method of mc:uml'cmcnt up to :tbout 3000 :\[c. 

In conjundion with the TYI'E 1110-.\ Intcr
POI:!l ill~ Frcqu('I\(',,' Slllndfl1'd, thi:-; frequency 
meter is ll.~dul in mell:.;uring ('cn ter frequency 
Hilt! ft'eqUI'IH'Y swing ill F-:\1 mobile trans
mitter:;. 

DESCRIPTION: T he prill('iplll clements of the 
inl:ltnuncni lIre :) calihrated oscillator, a crys
tal detcctor lllld nn :Hldio amplifier. The 
frequency-determining clement of the oscil
lator is 1\ bUltedly circuit, in whi<:h the 
{'ap:lcilancc and the inductance arc ",Hied 
!<imultancou"I,\', The mo,':\ble pll1'l of the 
ein'uit rulatt's in ball bearinh~' :\0 sliding 
l'OIHa('!s ;Ire \ISCtI. and no current i:s carried 
by the I)('arill~s, This pl'rmi! s a smooth amI 
I .. tahle ndju .... tlllent of frequency , The oscil
lator fl'l'qucn cy is adjw;lable between 100 
aud 200 :\It-, Il armonics of the oscillator arc 
u .... ('d to I1W;l,.\II'C frl'qlH'neics nl)O\'c 200 :\ [c, 
and hnnnoni(',,~ of til{' I\nknown arc used at. 
frequencies below )00 .\ Ic, 

T he detectl)r iii n ..;tand::ud silicon cry..;tal, 
.so 1l1011lllt'(i th;l! it i..,,: casik acccs:;ibic for 
replacement, A spare is furni;hcd , 

The three-stage audio amplifier has an 
elTecti,'c b:\Jld width of 50 kc, The ou tput. of 
the amplifier oper:\tes a panel meter and a 
built-in loudspeaker. A jack is pro\"idl.'<1 as 
well for head telephones, 

The entire a:s..;embl~' is bat.tery-operated , 
completely 1;clf-contained, and mounted in 
a ponnble, fnbrie-co\'cred cahinet. Com p lete 
opNuti ng in.stl'uttiolls nrc mOlllH.cd in t he 
eo\'er of the cabinet. 

FEATURES: ~ The sellsiti"it.y obtainable w ith 
the heterodyne method of mea .... urcment. per
mits lhi..; in;.;trllJl1ent t.o be uf)cd on com pllm
ti\"cly wt'ak ~ign:ds , 
~ .:\0 elil'Cc-l conned ion to the source under 
mC:\1;uremcnt. is lloiually requircd, because of 
t he adju .... tublc antenlltt mounted on the 
panel. Ilowe\"er, prod.sion is made fOl' con
ntt! inp; an ndelit iona l pit'kup wire if neecssury, 
~ .\ \\'ide r:lnge of frequencies CHn be me:1S
url.'<1 with the .... ingle fu ndamental fretluency 
banel, and the dilllllrrangement is sHch t hat 
small frequency increments can be measured 
precisely, 
~ The butterfly ty pe of tuned circuit avoids 
mOiSt of the d iffi('ulties inherent in nlriable
freque ncy elements at ultrn-high fn 'qIH'Il<:ie1;, 
~ E ither bat1t'1'ie,~ or an :I-C pOWer .supply 
call be utiCd wilh the iu:st.nnnenL, 
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SPECIF IC ATIONS 

Frequency Range; T he f""dament,,1 fr~'(l ucncy rang" i~ 
from 100 to 200 mel!:l(",,·des. T his r,mge id con'red in It 
~i"l:l(> band with "Ilproxiu,,,,wly l<.>R:trithmic frctluency 
di~tribu(iol\. B.I' h:lflnonic mmhod~ fn'qllc)wics between 
10 mCJ::\c~'des :",<1 3000 rnCR:l('vrlcs ~at1 be me:hurcu. 
Since h:\TInUllir,.~ of th!' ;111<:ri"'\ oscillator "re co"~iderflhl~ .. 
stronR(>r thun loarmonk~ of the IIIIk"o",n as gt"cratcd in 
the d':'\ClNor. the ~c" __ ilh'ily of the j""tnllllcnl for fre
quclH'ic.< hdow t ho:: milK" <.)/ the o,cillaWf fund:unCIII:ti i~ 
con,idcrably l<l*! thfln that at frequencies C<lll :d to or 
aho",.. Ihe o,;<:ill:,tor fund:unCII\"L 
Beat Ind ication; With '>t rollR ~igtH,ls;' ~ I rong he:., nuh ' 
"ill be hC"fd in Ih" snndl dyulltllir speaker iu Ill!' from 
p:o.wl. For 'H'nker ~ig",\b II lwir uf h(!"dphulle~ ~hould b" 
'b(!d . In "ddiliun \U the (ludiblc !x-at. a \'i,ua] indk:l. ion 
is obl:lin('d by t \,e deflection of the pancl .neler, Sinc() 
the h:ond widlh of II,e dCI('etor circ\\i~ is 50 kilocp:h~,. 

tl'e 11'lnd meIer will ddl('''1 eW!Il whcn the frc<'IUCnC.'· 
nll''''Ufcd is un~t"hlc ,,,,d dvcs no~ ])foduec (I s lead,'
lludihle IX'at note. 
Calibration: Thc main di,,1 is caHhrnted in frcquen ...... 
cad, di";>ioll corrc.."'I)()lldin).: 10 one ltIcjla ..... dc. 

T he ,Iow. motion dri,'" b jl{,:lfN\IO Ihe Illning (mit ,,,,d 
its dbl cmfi"" ;?.j(J UI,iforlll di\"i._io,,". E:lch one of thc>!<.l 
di\"i.,ion~ ~orr"'l>o"ds allll"oxi,,,,ttdy to :I freq uetwy 
ch,mge of 0.0] %. 
Accuracy: TI,c o,·cr·nll ,tccumc.,· of "'C:l.~urc"u,:"t i~ 
:1:0.1(',. For lI1ea~ure"'e"ts requiring gr<'aler n('e\l r,w~· . 
I.he j" ''''IIH'''('~' mc!cr ~:J.n bc u~ed wilh the Tn·t; \IIO-A 
i ntcrpolflring Fre'lIlClwy Stn"dMd. ]l,,~e 215 
Tempcrature and Hum id ity Effects: O'-er th.., r""ge 
of room <'unditi"n~ no"",;)lly encounter<~d. tempcnLlllre 
nnd humid it." do lIot nff{)ct lire "~C"rl\~y of Ihc in., tn""c"'. 
Input Terminal: A "ho,·t : , dju~u,bl{) I'Od scn'{'~ fL S :l"
ten"" to \lick up Ihe ulIknown ~ill"al. .\ddi{ioll,d length 
of wire eLm be ILl\lLelrcd. 

Vacuum Tubes: Tire follOll"in~ t\l.)(~S arC \I._NI ""d "L'e 
Sllilplicd with Ihe in~ll'ltt"cnt: 

1-11\.j-<-:'I" G 

I-I DS-G T 
J - !);;S-.-\ 

Power Supply: A iJurgc"" tiT.\GU 13:lIl.<'''~ is ~lll,pliL'<l 
with Ihe jn~lrlttlle"l. For a-C operation Ihc Tn'\: l~til-'-\ 
PO,,"c'r Supp!.,· ~nn he u~cd (,ce 1)lIge 121 ). hut "'list be 
ord('rNI > .... p"r:llcl~·. 

7 20-A 
1261 -A I Heterodyne Frequency Meter . 

A-C Power Supply ... .. . . . .. . 

View of the butterfly-type tun~,<1 "iL,-,uit u~(lL I in the 
Trn: ':.!()·A lICIcro.JYlIC Frequency )'Ielcf. 

Mou nting: T he T Yr'.: 720-.-\ Ilct<,rod.,·ne FrL'<]Llcn!'.,
).l clCr b mOLlutoo in i' shit'lded ClITryi,,~ e:\~e of durable 
"' irplane-h,gg:tge eOl\~truction . COillplete oper"riug ill
struclions :lrc "uaehcd to the cover. "nd a ('o,npl..,le 
wiring di:l~r:\m. with eir('uit CO"~I'I1lI~. is ;)t\nd'NI to 
the in,ide of t he cabinet .. Pllnc] is fini shed in bbck 
crackle irt('(lul'r. 
Accessories Supplied: O"(l 1:".'21-B Cr~'stal i~ supplied 
~LS" ~plLre in :,ddition 10 the one in the inst run,cn(. 
Accessories Recommended: II"adl,honcs which ~:\" 
1)(' 1>lu).:.I(('(1 in On the fronl Il,md. "",I whieh C'''' he 
~Ion:xt in the cover of tlt(' i"sITU'ncnt. 
Dimensions: ( H"i!o(ht) 14 '< (width) 1211 '< (d('plh ) 
IO!,:! i "che~, over-nil. i"duding co,'er and ],:\ndle. l'''nel. 
IO}i X 11M inchcs. 
Net Weight: 271~ pound"'. wilh h"ttcry. 

. . . . . . I 

... . .. 
F.\ :\CY 
:\U'IYl'\' 

')ric~ 

$410.00 
128.00 
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TYPE 11 7 6-A FREQUENCY METER 

USES: T he Typ~: 1l7G-A Frequency )'Ieter 
can be used a~ a gcncral-purpo!;c intitrument 
for determin ing the frequency of a n unknown 
SOll rce, Or cont inuously monitoring the fre
quent)' of 11 system. 

For t he electronics laboratory it p royides 
a cOJ\\"cnicnl. means of measuring audio and 
supersonic frc<1ucncics up to GO !.:o, regard less 
of waveform. For monitoring radio ll'a n.-;mil
ten;, it. ca n be used in conjullct.ion with a 
cryst.a l moni tor, such as the T YI'f: 1171-A 
(sec page ID-J), to indiciltc continuously the 
deviation from assigned channel frequcn<:y . 

DESCRIPTION: The circuit. consists of (1 ) an 
input. amplifier followed by (2) :\ series of 
clipp ing and limiting a mplifiers, and (3) a 
frequency-indicating circuit composed of a. 
cap:leitor, a d iode, and a d-e mieroammeter. 
The function of t.he clippers ,md lim iters i:; to 
convert the input signal to a squ:u'e w:wefonn 

so t.hat the indicat.ion is not :lffected by 
changes in amplit.ude or waveform of t.he 
input signal. 

FE ATURE S: ~ D irect-reading sc.lles, and a 
singlc range-selector switch, pcrmit. rapid 
frequency measltt'eni.ents to be made. 
~ :\ I\'cll-regulated pOI\'er supply elimin:lles 
all efTects of line \'ollage changes. 
~ Jndiyidulll scale calibration adjustments 
arc provided for ellch range. 
~ An extemal meter C:ln be connected to the 
in~trumenL t.hrough a multipoint. connector 
on t.he re:n of the unit. 
~ T \\"o ~et~ of input. terminlli.'J arc pro\'ided 
011 the pa nel and, on the rear of the unit, a 
multipoint. connector pro\·ides <l mea ns of 
attaching more permanent. connection.;. Plug
ging into t he W. K panel jaek:; automat.ical1y 
d i.'Jconnecls the rear terminals. 

S PECIFIC A TION S 

Range: 25·60.000 C~'d~~ per ~~rond in s ix r,,,,g(l~. Ful1-
,;cale ,""Iu~$ are 200. GOO. 2000. GOOO. 20.000. 60.000 
cye\C'i. 

Accuracy: ±(2% of full ~calc + 2 cycles). for ,,\I mllgC$. 
W hen opcrlllin~ on the ijO.OOO-<:~·c!e range. with IcSO! than 
0.5 \'oll input, tile :lecun,,;:.\· beeomC>i ±a% of full ~eltle. 

Input Voltages: 0.25-150 volt.'!. 

Input Res istance : 500.ClO6 ohms. for alt r"ngcs . One 
~ide woundcd. 

Input Waveform: Th~ rC:lding~ are sub$l "ntially inde
IlCnc\cnL of wa\·efonn . ~o long " oj til.., di.""'!-·m,nctry of the 
posi ti\"e and negath'e port iol1s of Ihe Wa\'c is less lhan 8: 1. 

Power Supply: 105-125 (or 210 to 250) \"0113. 50·60 
cyc!c~. 

Power Input: 50 waUs. 

Ty~ 

Vacuum Tubes: 
1--(jI IG·GT 
1--(i:)Q7 -0 T 
l-(iX5·G T 
\--(j\'(j-GT 

I--GS;.;'7·0T 
1---6J5-GT 
2-ti.":iJ7-GT 
1-0.-\3 

I-ArnllCrit(! :3-1 
All \"acuum IUbe~ are tiu JJj)lied. 

Moun t in g : Standard IfI-inch rclay-rack I",nel; "lumi'llltll 
cnd fr"me,; arc a\'aihhle to con\'crt \0 t"hle mounLing. 
(See pricc list below.) 
Panel F inis h: Standard General Badio i>bck (lracklc. 
Ccrt:,in ~t,md"T<l grays which can Oc !>roee .... ~ in (]lllln. 
t it." can ,,1.-;0 be supplied. 
Accessories Supplied: Line connector cord '''ld multi· 
point connector; spare fui>Cs. 
D imen s ions: Pan~l. 19 x 5%, inches; depth 1>chind panel. 
11M inchl!S. 
Ne t Weight: 19Y2 pounds. 

Code Word Price 

1176-A 
FRI-31 0 1 

Frequ enc y Mete r ........... , .. . . ' . ·1 
End Frames fo r Type 1176- A ....... . 

"fD!lD 

E~'DFRA~ICAT 

$285.00 
10 .00 pai r 

f'AT £:-'T NOTICE. Sec No\es Z. Ie. p~l:e ,.j, 
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FREQUENCY 

TYPE 724-8 PRECISION WAVEMETER 

USES: The precision W:1. \ 'crnctcr filJ~ a definite 
need in t he ficld . of freq uency mCll!$uJ'cment. 
Its nCClI ra<;y is suHicient. for ma ny measure
ments which require l\ f.ti riy close kno\\"lf'd!!;c 
of the frequency, but where more precise het
erodyne method !:; a rc neither ncccS1;ury nOr 
convenient. Among Lhcsc a pplicat ions is Ihe 
prel iminary lining up of radio tl'll llsmiftcrs 
and cllCcking the (l~eq ucncy span of oscillators. 

DESCRIPTION: The T YPE 72-1-B Precision 
\Vavemeter is a tu ned-circuit inslrument., 
consist.ing of a precision ca pacitor, a reso
nance indicator, and a set of inductor:;. The 
capaci tor is similar in constrllct ional detai ls 
to TYl'J;: 722. (Sec page 50.) 

FEATURES: + No cum bersome calibrat ion 
curves ,HC needed because of thc straight-linc
frequcncy ca pacitor. Thc ca li brat.ion data 
a rc in talnlia r form , and specifi c frequencies 
arc found by interpolati ng between t he 
points in the table. 

+- ?o. leaSlirCS ultrasonic a nd low radio fre
qllenciC5 accurately and simply. 

+- The plug-in coil mountin g allows the coi'! 
t.o be rotated to obtain d itTercnt dcgrees of 
coupli ng. Th is feature is a considera ble con
Yeniencc in operation, mak ing it unnecessary 
to hold th e wa vemeter in a wkwa rd posit ions 
to couple it to oscillator iuned circui ts. 

SPECIFICATIONS 
Frequency Range; \() ki loeyde~ to 50 megacyde~ . 
Accu racy: ±0.2Y7tJ. 
Calibration; T he l'Hlibmlion i.~~ll)J l!licU in the form of :. 
lftole of calibr:'l(.'(i I)oint.s. Linear intef]lolftlion betwccn 
11.(:.,(: I>oiuts is \L~ed 10 obt"in 8etting.i for olher fre_ 
quencies. At I",."t n points per coil "rc givcn. 
Capacitor: I'rcd~iOll worm-drive I.vpe ~imilar to T "rt: 
i22. The e:qHwitof ~ett i ng is indicated Oil t he din I nnd 
dnllll and is controlled from the front of the IJftnel. 
There are i500 di\'i~ions for the entire 2io-dej::fee an~ul:1 r 
rot:ttion of the capacitor rotor . T h(l I)rl)cbioll of S(lttiuJ,( 
is OOLt(lr than one part in 25,000. Thc plates arl) Shal}(:d 

to gil'c :1" approximfltll1y linear var ialio tt in frnque"c~· 
with ~cllie setting. 
Inductors: C()il;; lorl) wound Ort Ste:1.litc fOfln~ :tnd 1'". 
clO:;<.'(1 in molded I>hm.ollc c,,~s . Sevcn Mil~ :lrc u~ed \.0 

CO\'er :l frt~l uen~y r:UOj::C betwccn IG kilo<;yde~ "ud 50 
me~aeyde~. with :lde'tuate Q\'cr\:tJl. 
Resonance Indi cator: A i<cfrnaniultl cry,;!,,1 rertificr is 
u . .;ed with :1 ",ierO!Ullltlctcr to i"<liral,, re~onaucc. T he 
judie:1.tor i~ couJlI('d 10 thc tuned circuit through :t 

l'apaci,i l'C v011:.gc di\'ider. 
Crystal: A 1)\3-' j::erutal1i.llll cr.ntal recti fier i~ used. 
Mounting: C:lpacitor is mOUllted on:1.11 aluminum p""c1 
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fini.,hc<l in black cr~ckl(' b cquer. (",,-hin .. t i~ of w"l"llt 
~hicld~l. A wooden storaj.(C' "asc. fitted wi th l(l(:k nnd 
cnrr,dng hamilI'. i~ furni.,hcd . T hi.. hit" cOlUp"rlmcnt!< for 
holdinl( the ~·:lpadl')r. judut(or", ami c"libr:uion chariS. 

_ _ ::,'/"111,,:":-_ 

724-8 Precisio n Wave meter . 

D imensions: Carrying C:ISC, IGJ1 " t:{ X 121<:! inches. 
o\"er-all. 
Net Weight: \\';\h <'arrying ellSC, 3.t 110llnds; without, 
carrying ~.,,~. IS pOll!l<k 

('fide Word Prier 

. . . . . . I WOM :\:\ $295.00 

TYPE 758-A WAVEMETER 
USES: Tn the \"C' ry-high-fn'qucnc.\' mng;(' . 5G 
to ·100 :'11('. thi.; W:l\'Clll('ICr ])1'o\-i<l ('I) a con
ven ient nud :H:<'Ll1':lte nWllll :; of tnc:ls llring the 
frequencies of oscillators, 
DESCRIPTION: TYl'~: 758-:\ \\"a\'crnctcr is a 
funed-circui t ab:;orption type of inSlt"mllcnt, 
in whi ch the (:apacitn ncc and indll('tallce :\I>C 

varied s imult:Hleolls l.\'. Thi:s permit:s :1 \\'ide 
range of frequenc.\' to be co\'crcd wiih a 
sin ~1c coil. The coil is eonnCCiC'd pennancntly 
in\.() the t;irClI it.. The rC :SOllall t;C indi cawr is an 
incandescent. lamp, 

S PECIFI CA TIONS 
Range: 5(; .\I c 10 400 ~I c, dire<:t reading. 
Accu racy: ±Z'"O, 
T empe rat u re a nd H umi d ity: T ho;) aC{,UfHC)" of thi ~ 

\\" " ·CIIl(-l(>r is c(m'pll'lcl.,· independent of \ellll)(!ra'um 
,,,,d humidil.'· eITC~I~ ovCr tIl!> mn~c.~ norm"lly CIlCOUIl
Icrc~d. 
Reson ance 1 nd ica to r : inc""dc;;t'cnt l:\I1lp. 
Accessories S u pplied: Two ._parc illdiral0r 1:1II\I)s. 
Mounting: T r:l ll,p"rcnt "a.,,, with he-xal:Ollal black 
phcnolic cnd picf'c~. 
D im ensions: ax 5"~ '1 ~1 inche.s. o\""r,,,l1. 
Net Weight : Irg I)o""d.s, 758-A I Wavemeter . . . 1 "TITY $40.00 

TYPE 1140-A U-H-F WAVEMETER 

USES: This in"tnllll('nt fills the need for a 
frequency measuring in :stnuncllt of modcrnte 
accu J"at;." coyc\"in~ 2.30 to 1200 'Ie. 
DESCRIPTION: T he fl'cclllcncy-detennining cle
men t in t,he TYPE I UO-,\ \ra\"emetcr is a 
hULledly circui !.. The re.-sonance-indicating 

TlI~ 

\ Wave meter . 

circuit eon"islS of a cl"\"stal c[ph'ctol" !lnt! n 
micrO:lllllllelel". The diar has a dircct-l"caliin)!; 
drum-type freqllelley :scal c and a slow-mot.ion 
driyc. 
FEATURES: 'J> Low losscg and pennancnce of 
calibrMion arc :ls::iurcd by Ihe hutterfl .... 
cireuit. whi<-h t"cquire:-; 110 1ll0\' illA" eom:lcts, 
'J> A wide frequcncy mnge i:-; cO\·cl·cd hy a 
s ingle rOlat ion of the d ial. 
'J> T he small detector c<ll'l ridgc is eas ily re
placed, if burned Oil\.. or dama ged , wit.hoHl 
atrt't;ling the e:tlihr:ll ion. 
'J> Sen:silidlr is :sunil·i l'n t. to giyc a metr'r 
reading wilh oscil b tor:s having only 20 milli
walt s Olltput . 

S PECIFICATION S 
Range : 2.:;0 to I:!OO .\ Ie. Accu racy : ± :!(-o. 
Tem perat u re and H um idity: T hc :occur,,,,.\" of this 
W,,'·CUlc ter i~ indepelHlc"t of Icmperature "nd humidit.,· 
clTc"t~ o" cr the rangc of rOOIll tcmper:tlures and humid i_ 
'i,,~ nor"",U.,· encountcrc<1 in thc 1:o1.o,·"lor.,". 
Detector: The dClcCtOr is muuntcd in a .sUlHhrd c"r
trid!!;" .1lul ean be rC]lbN!d if da",a!o:cd by o,'cl"lo;,dinl(. 
.-\ I ;\"21B Sili<;on cry.,(,d d.,lePlOr i~ \I.,e(i. 
Di m ensions : ·\ .x 4L,! x Hi inch('~. 0...;,..,111. 
Net We ight: ;Illuund~, 

I $85.00 
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PARTS AND ACCESSORIES 
Muny of the parls used in laboralory in

struments must be designed with dilTcrcnL ob
jectives in vicw from those that govel'll the 
dCliign of parts for radio receivers and simi lar 
assemblies. Long life, unfail ing I'eliabilil,y, 
('onvcnicncc of connection, and knowll elec
tric:)\ ch:1ractcristics :wc a few of these. Be
cause of these considerations, ma ny of the 
pllrts used in Geneml Haclio instruments arc 
mllllufacturcd bv the General Badi o Com
pany. Bcco)!;nizillg the general need for high
quali ty parts for IISC in lahora tory setup:-; and 
in high-quality equiplm:nt" C H has a\lio made 
these parts 1wailnblc for general sale. Design 
cmphllsis has been not only on high-qllalil.y 
malcrillis aud workmanship, btu al..,;o on pro
dllcing i IH e~rllt(!d grollps of ha:-;ic clements 
that. fit. together mechanically, work together 
eleclrje~llly, llnd blwe 1\ unit.y of appeal'll llce. 

An excellent. exam ple of the integrated line 
is found in General Badio binding post~. plugs 
and jack~, and coaxia l clemen ts. The Tyl'l': 
ll38 Binding Po~t. u:;es high'-<'lualit.y mll1erial
brass \\·jth Bright.-.\\loy plate for high con
duct i\·it.y, poly:;lyrene in:;ulation for high rc
lSis1~\llCe and low powcr f~lctor, either fl.'d or 
black for color clXling. It. call be mounted on 
metal or insu lati ng panels, of a thicknes.~ from 
zero to %6 ilH;h. The e1:1ptive top will clamp a 
spade tel'lnin:ll or :lIly size wire up to Ko. 10 
wit.hout. shearing; and will accept. ~\ T ypE 27-1 
Plug 01' a, TYl'~: 838 Alligator Clip. T he plllg 
seals with a taper into t.he chamfered binding
post body to Il.s:;U1'e mechanical slabili t.y, The 
binding po~t. has the same hcight. above panel 
ns t he T n' !': 87-1 Coaxial Connect.or, whoi;O 
center will take a Tn'E 27-1 P lug, so t hat a 
grounded binding post. Clln be Illount.ed ad
jacent to the coaxial connect.or t.o fit a Tn>E 
27-1-:\113 Douhle P lug. Insulators arc keyed to 
binding post. ~lIld to panel for positive register. 
Thc insulators will also mount. a T n'E 938 
J ack. Both binding post. and jack ha\'e solder
ing lips- no lugs are used. 

F l:lt. insulators (Tn>E 938-Z) mounting two 
binding post:; arc also available and arc par
t icularly easy to assemble since % inch spac
ing is provided wilhoul. p recision machine 
work. 

The THE 874 Coaxial Connector is de
signed speeifically for usc in measurement 
cil'cuii s. It. has excellent clcclri('ul churad.er
istics, and, by \·il'lue of its uni\'ersal character, 
no separ~lte plug :wel jllck t.ypes arc nccessary, 
This results in an economy of parts within the 

measul'cment. setup, while a wide \'ariely of 
lIdaptol'S a rc a\'l.lilahle to connect. to extel'l\al 
sysiems using other standard IYI)('S of con-
1ll,'Ctors. TYPE 874 Coaxial Con nectors :\re 
listed innseparalescction (see pagcs 122-1:J!)). 

General Badio plugs and jacks arc designed 
fo r po:-;itive and rcli:lble cOll tact. T he plug 
seal s firmly in the jack so t hat t he plu~ sprinbrs 
tHC not depended on for mc('hani('al sta hilit,\'. 
D ouble plll,!!;s (T YI'E 27,1-:'.IB) arc molded of 
polrst,yrenc, which prcvents t.he hand from 
touching metal when they arc plugged in, 
and can be stacked, 

Thc TYPIc 838-11 alligator clips arc Bright
Alloy platpd , over high-tillality phosphor 
bronze. They ha\'e narrow j~\w:; 10 dip into 
binding-post lops and call therefore be used 
wit h both insulated a nd uninsulated types, 

General n adio dia],; arc made for Ys-i nch 
shafts bUl slcc\'!"'S arc rmnished to adapl lhem 
fo r X -inch S1111f1S. :\{odcls with either et ched 
or engJ't\.\'ed sC~lles :He :wailable. ;\,[odcls in
clude direcl-dri\'c, friction-dri\'e, and gear
dri\'e types, Dial materi:ll is b l-S l1iuminum 
alloy with a.ltraciive mane finish, 

j\:nob8 arc durable phenolic, :tnd arc aV:l.i l
ahle sepamtely in a \'llriety of m()(I('I~ and 
8i1'(;s, consi:;tent.. in st.y le wil h the binding 
posts, 

Cenerll l Radio precision rheostats and \'olt
age dividers are designed for quality instru
ment applications whcre long life, low noise 
lind clo.o;e tolcmnces arc needcd. 

The variable air capacitor, Tn'I~; 1428 is 
designed specifically for ins! rument usc. This 
high-qulllity, rugged, 1011'-loss unit is >;upplied 
in sevend different capaci tance rangcs, 

T YI'E ~)·Il 'l'mnsformcr i>; a generfLl-pmpose 
impedance-matching transformer useful as a 
laboratory ilcI'essolT 01' for building in to :\lIdio 
a nd Stl llel'sonic equipment. It will match GOO
ohm lines 1.0 circuit >; rangi ng in impedance 
from 37,!4 oh ms t.o {/600 ohm>;. It has an ex
cellent. frequency characteristic, spanning four 
decodes. 

The TYl'E 942-A Transformer is a high
level output a nd impedance-matching unil. 
with excellent frequency range ~lIld minimum 
d istortion. The prim:wy has sep:lr~lte wi nd
ings, rather limn a center t:\p, making the 
I.ransformer lIseful for t hc recently de\'cloped 
push-pull ,o;i ngle-(~nded amplifier as well as 
cOIlI'entional push-pull circuits. 
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RESISTORS 

RHEOSTATS AND VOLTAGE DIVIDERS 

Vnriable resistors and voltage dh'idcrs are 
useful in assembling expe rimental equi pment 
whC'rc lube voltages and circuit clements are 
to be varied until tlte final design is obtained. 
]1\ standard equ ipment, such as oscillators, 
bridges, test equipment, :md ind ust ri.ll instnl~ 
ments, many manufacturers fi nd General 
Hadia rheostats ext remely useful as filament.
and plate-supply controls, output. controls, 
bridge arms, alld as parts of almost. any instru
ment. where variable resistances arc needed. 
Units with spec:ial t'csistancc values 01' toler
ances can be made to order. III addition to the 
ordi n:lry lill('lU' models, certain tapered units 
of both the straight. :\nd cxponcnt.i:1i types can 
be made to s:l,tisfy particular requirements. 

The resistance wire is wound on a strip of 
linen~ or n vlon~rcillfol'ced phenolic insulat.ing 
material, ,;'hich is then bent. around ilnd fas
tened to t he molded supponlllg form. 

Wi res arc wO\l nd as closely i\S possible in 
order to get the maximum numbcr of turns 
and hence maximum fi neness of setting for a 
gi\·en resistance. . 

The various rc~istance valucs and resistance
rotation curves (tapcrs) a re obtained by vary
ing one or more of t he following parameters : 

(:\) Wirc size 
(b) Shape of wire cross section, such i\S the 

use of ribbon (instcad of t he convcn
tional circular cross-section wire) 

(cJ 
(dJ 
(oj 
(f J 

Wire spacing 
Wirc :\lloy 
Size of molded base 
Shape of winding m:mdrcl (the fo rm 
upon which the wire is wound) 

i\ rolded bases vary in diamcter from P:;.fu 
inches to 3 inches, and the width of lhe man~ 
drel (affecting t he depth behind the panel) 
from 1;fG inch to 2J.fu inches. Wire nlloys lIsed 
are listed in the t ahlc on t he fo ll owing p:ige. 
). [ost arc made by more than one su pplier, 
and under varioliS {!"nde nnll1(~S, hence trade 
names nrc omi tted. Winding mandrels wit h 
parallel sides nrc used to produce lineal" 
potentiometers. 01 hl:I" tapers are acllieved 
usi ng t.mpezoid:d, dOll!)le tmpezoillal, ex po
nential, an~1 combinations of straight. and 
curved sect 1Ofl.';. 

T o tlchie'·e precisely linear m~\ndl"cls or 
mamilx:ls that tnu~k acclIrati'ly a particular 
cun·c, special macllinc-fi nislled, contoun':d 
mandrel edges a rc used. The molded phenohc 
base is also specially machined. 

Sh~lftS nrc supplied in phenolic or stainlcss 
steel, depend ing upon the model..The phenolic 
material is chosen to h~l\·e ~\ 111gh degrf"" of 
su rface hardness. All shafts arc c(!uterless 
ground. Shnfts tum in accurately machined 
brnss bushi ngs which arc molded into the 
phenolic form. Construction is so arranged 
t hat the shaft. may extend th rough either or 
both ends of the rheoiitat. 

All models are provided wit h mou nting 
holes and with term ina ls which con nect. to 
both ends of the winding nnd 1.0 the contact. 
arm. This arm is in con ti nu ous contact with 
the wind ing, nnd there is no Il(!~·" pos~t ion. 

T he take~off brush used on I YI' t: I\ umbers 
301 21 ,1 nnd 371 is a single nickel-plated 
phdsphor-bronzc bln.de making con1act. along 
the edge of Ihe lllnndrei. The bntsh uscd on 
Tn}; Xumbers 3 14 and ·171 is tl formed 
Plx:cious·mct:ll-alloy wire making eOn1:1.ct 
a long thc inside circumference of t he rnnndre~. 

Ceneral Hadio rheasiat s and ,·ohage (h~ 
,·iders nrc manufactured in ·five basic models 
under scveral difTerclli.. types of const ructiOIl. 
The esscIHilll fe:l.turcs of each type of de:;ign 
a re Ii.sted on the r~u;ing page. A fluted phenolic 
knob is supplied with c:l.ch unit. . 

Thew unit!; are avail:lblc from stock III 

listed slandard Ix:sistance '·~llues, which arc 
decimal mu ltiples of 1, 2 and 5 ohms. 
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RESIS T O RS 

G ENERAL SPECIFICATIONS FOR U N ITS ON 

P A GES 2 2 9 , 23 0 , AND 2 31 

Accuracy: .\11 t.'"tICS are w .... \lud to:ttl at'cur:w." of J::5"~ 
of tl Ln nominal ",,\xi"''''''·n'~i~lancc ":due, li"lcu. 
Maximum Current: T ioe I!l".~inl\u" ,'II"rent j" the cur
rent wloich \I ill Jlrodu~c (lop r"tl'(i power .Ii."ipalioll "'h"" 
!lowing 1!troll:;:!' the emi,'" windilll(. Tlli" "unclIt should 
lIol he C"CC<'dl'(l ;11 ,my portion of (hI;) wjndi,,).: . 
Terminals: :)crOl\\" tcr",in"l~ with tinned .<old(,,·iuJ.: lUl:~ 

: .... ") prodded "" all models . 
Accessories: ,\11 ,,,,x ld,, ar.., sujlpl iL·d with (hi) neecs,;"r.," 
;;CI'C""s :"'<\ nuts ror mounting, a tCl""i:tle for hI.,·jng mit 
thc " ,Qunling holes_ "ud l»(linter-In)" knoh. 
Mounting: All ""Mh-1" ":Ill he "rr:",:::<'d rn, ('itll"r l"hl .. 
or 1",,){,1 ,nount;,,!.: . 

Wirt COm/liMilinn 

" ('opper :-<ickcl (CUll"""""') 
I. ('opper :\" ickcl. . .......... 
1\ :-.: iekel-Cltro", iu 11,.1 ron 
E Xickcl.C'hru,"i",,, (rnudilieti ) . 
]( ('11 ro,ui, 11 11',\ I un,i 1H11 11 ·1 ron . .. 

T Y P E 

type 301 - A. A small , COllll!lwt 1111it si,, 'il:tr ill construc
tion 10 the Tn.: 2\<L. 
Maximum Dissipation: 4 \\",.tt s without protecting 
lltri l) (5 !l- l.ooo !J). :l watt~ witl, prOleNi"ll jft rill (2 ,000 \l 
10.&lO ! !) . 
Winding Length: 3Yc inches. 
Useful Angle of Rotation : 25S", 
Shaft: U -inch ~taifllc",; ~l('d. 
Knob: TnJ,: K~SP·G. 
Net Weight::l ouncc~. 

Oim ensions: O""r-:dl ~,~e ami ",OUU!,"!; dill")l",.i o"~ ",.,. 
~l,,)wn ell the .kclthe .... 

Power Rat ing: .\j!prox;matc power r:lt;"~~ of thIJ \'"r;uuo' 
models :Ire ).(i'·CII for a Icmpcrature rise uf frum 50 10 (;1I 
dCl:rccs ('c,,, ;~rade for OPCIl ~hclf ur 1',,"cl mount ;n)(~. 
\\'hen units nrc moulLIe<1 in ell<.J1o~ed S!l'H:e~, ,lh:hl1.,· 
hil:lwr tempcra\ure r;~cs or ~(Ullc\\'h:lI re<h,,·\.-·d "It i,,~s arc 
10 he e"p~ted. 

Wire: \ ·!\riou.-; killds of re~;.~\:l.nee wirc arc u-.cd UII (he 
~t"lld"rd IIIodf'ls. Th(·ir d,:\rlt.f'tcri"I'f'.~ ,.rll li<lrd ill I)", 
I"hle hrlow. 

01011. IN'r ,/" "'I'. (''''-'Jf. ,/,11<""'''/ /:' .11 F 
Cire"I", t>J He¥i~I'",,-~ ,,, 
.If il foot ,20 10000C) COPI,n 

2(}·L ±20in W - 4:,1-'\· 0(' 

Gil +,10 
G75 +1 70 + 2 •• 
SOO + '" + ( 

800 + 70 

3 0 , 

.HIll'imu ", J/{uim,,'" :11,prOI. 

TY/~ lfe8i$/GIlCf' ('"rrrtd T!lrn~ Wire ('ode Wt).d Price 

301 - A 5 !1 0.9 " 1-10 L I'.,I.,W $2.75 
30 1-A 10 \! 0.05 " ISO L IIEMIT 2.75 
301-A 20 \I 450 '"a 2:.:5 I. UI::<t: W 2.75 
301-A 50 \! 250 ""I 1\.10 A un'l.': 2.75 
30J-A 100 \! 200 11111 2,11) .. , ,W,1t) 2.75 
301-A 20 0 \! 1·10 m" :100 " In:Ul:S '" 301_A 50 0 \! 00 1I\1l :i75 " '11\".\1. 2.75 
30J-A 1.000 :: (j5 "'I, 475 A 11,\"':1. 3.00 

' 30 1-A 2,00 0 \! :\0 "'" 5S0 A 11':.\1>1· 3.00 
' 301-A 5,000 !! 2·1 111 :1 630 ~ 1(l).IIAS 3.00 
+301-A 10,00 0 \\ 17 ilia 7SU K ,·umn' 3.0 0 
' 301-A 20,000 \: 12 mil "0 " CF<U.\tll 3.00 

• :;;"1l1,1l<.J ,,·it!. li,,,,,,.phcnolic proll'Cli"1: ~trip. 
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T Y P E 37 1 A ND TYPE 214 
Type 371-A. T he rc.<i~t tlnee wire is "'<:lund 0" :I 1;11('11_ 
j!hcnolic ~trip . which i>l ~ccurl·ly clu"'lJ«l to the ~lIj)POr1-
iug fOflll . T he contact :Ifill i~ fl ~1)N·;ll.I\y formed ;;ingil) 
I>hos))hor-l>ro"~c bl"d() tIm! providl's Rlllooth [lild firm 
contact wi th tI,,) edge of the wilJcl.in,l(. 

T ype 371-T . I n th is unit tho;) rcsist:lnce form is tapered 
linearly, so that the variation of rc.istnllce with anglo of 
rota tion follows a $QUllrc lnll' (the rc~i~tutlce-rotatio!\ 

<Jeri"ali ,'c incrc;Isi"g with clOf kw;$C rOb tion of t he knob 
in t\ pnn('l-moulltcd unit} . 
Maximum D issipation ; T n'!; :I71-A, 15 wntts (12 
wnt Ls with protecting strip ) : Tnt; 371 -T. S wa tt.'! . 
Wind ing Length : G%, inches. 
Usefu l A ngle of Rotation: 303¢, 
S haft: X-inch sl1I inless ~tecl. 
K nob: TYI'E !"N:SP-S. 
Net We ight: S OIJrlCCS. 

Jfa:rim um Jfaximum A p]n'o::c. 
TJ/I'" lles; . .tallce Current 

371 - A 1,000 \) 120 mI' 
371-A 2,000 \! HO lila 
371 - A 5,000 f! 55 ma 

·3 71 - A 10,000 fi 3'1 IIln 
*371 - A 20,000 \! 2·1 Ill" 
*371 _A 50.000 \ 1 If) Ill,\ 

· 371 - A 100,000 !I lima 
t "371 - T 10,000 fi :lS 1,,11 

• Suppi'hl wi(i, l i"~,,.plot,,{>iie pru(C'Cti"" ~trip . 
.. 1"11"'11.'<\ to ~i"r .,<t"~r<~I,, \\' " ~rin tion of ,~.i"l~nt~ wilh nn,de. 
Type 214-A. :-;i,,,i lar to (\ ,(, '!" · l·t: ;,7\ _,\ in ('\'('ry r~,pl,(·t 
l'~"Cpt llo:<t th(l "',tiding r''''II) ;. 1\:11'1'0"''-',·. "N' diIlW,),;OTl 
dmwi!lg :\100\,(' . 

"I,rM Wire emk Worn 

6 15 
7fl;; 
!)!)O 

lIS5 
1020 
1 (,()() 
lSOO 
'HJO 

A In;IJ.\X 

A n.:FIT 

A l'O'f<)ll 

A 1<0 1"1)1' 

" IlUl .• :U 

" S.\'rl' II 

" ~ p.I'O \' 

:-i SU I.Ll' 

Ma)(imum Dissipation : 10 w:lIH. 
Knob : T l'l,t; XX::':'!'-". 
Net Weight; 6 ouuccs, 

J/(U;"","l .Ilarim/WI .\ppro,r . 

'J'm'" {( .. sil<l""C(> (·"rr .. ,,/ '(' ''''18 It'ire COile W"rd 

2 14_A 10 !l 1.0 " 200 " HUH II. 

2 14-A 20 !l 0.7 a 2.~O A 1<\7."l! 

2 14- A 50 !l .j.j llm,\ :\00 A 'I .\I· W 

214- A 100 !l ::I;W",,\ 365 A Ul\,wr 

214_A 200 n 220 Ina ,17i) A UIPTl' 

214- A 500 I! \10 111ft flOlI A !!n~l.~ 

214-A 1,000 !! 1()() lI\a H O A t:X.\CT 

214- A 2,000 fi 10ma 950 A S\'iIUP 
*214 _A 5,000 n 40 IHa 1 \50 A nowel. 
*214 _A 10,000 n 28 "':I 1250 N BU.'lon 

, ~"pplled with li ncn_l)hcnolic pcolcel·ing 31ril>. 
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$5.25 
5.25 
5.2 5 
5.25 
5 .25 
5.25 
5.2S 
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3.50 
3.50 
3.50 
3.50 
3.50 
3 .50 
3.50 
3.50 



 

RESISTORS 

T YPE 47 1 AND T YPE 314 

T ype 471·A. A high grade unit suilable for u.se in high
i'tll)t ... I"n~'C eircUil$. 

\\" incling~ are protected from mechanical damage or dis
t u roon('p hy an e~lernal protecting ~lrip of linen I)hello!ic. 

An inside oontse! "rm, he"dn)l: a J)redou~ mllt:,l alloy 
wirc iu_ure>:s Clltr('mely :smooth operation. 

Maxim um Dissi pation: 12 wat l< 
Wind ing Length: 05, inch('9. 
Useful Angle of Rotation, 300". 
Shaft: 3i_jneh Ilhenolic. 
Knob: Tn.: KXSP.s. 
Ne t Weight: 8 oune<!$. 

J/ari'num J/" .ri"' / 11i . 1"1)(1""". 
TYIJr Nr~ i8t" I!Cl' ('"r",,,/ 

' 471_A 10,000 !: :15 lila 
' 47 1_A 20,000 :1 25,"" 
· 471 _A 50,000 !l Iii "", 
' 471 _A 100,000 :: lQ 111ft 
' 411 _A 200,000 :! S 11,:1 

T ype 314 -A. ~ir"ibr to Tn'~: ·';1 -"\ in ('\"('r.,· rp.'peet 
('''~'I'I n",1 Ihp "in'lint!: rorln i~ Ilarn'"er. 

T"rl!~ Wire ( 'oJe WQrd 

\);lij , Mn;' . .-r 
l~OO , 

m ; .\1.\S 
\ .12(1 , .:nOlH: 
1 COO 11 .; ltlJl'T 

1910 11 I:!S"J:R 

Maximum Oissipation: S W:'lll~. 
Knob: T\".; K:-O: .';j' ... ". 
Net We ight: Ii "'\II "'~~ . 

.Ilari",,,,,, .I/urimllm ,-I j,/,rfIJ. 

Till'" Ur~i~a"':r ( '" " r lll Tur", W irr ("0<1< Lrnrd 

' 314- 06. 1,000 !: ~10 '"" ~'" 
., 1>1 " .IX 

' 314.06. 2,000 !: (i.; Ill" .... till .\ I:X~:}1\ 

' 314-06. S,OOO !: ",U I"" 1100 .\ '.XJO' 
' 314- 06. 10,000 II t8 III:. lt50 , un' tll 
' 314.06. 20,000 0 :'>0 I"" 1500 , ':SII()L 
' 3 14.06. SO,OOO I! 1: \ "la WIO 11 I>""'.IX 
· 314-06. 100,000 !! !J m,\ tlKK) It l)"X".\ 

• ""1'1.1;,·,\ "illl 1;''''''_j ,l'' '1<olie prulecli ll)[ ""iI'_ 
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$7.00 
'.00 
'.00 
7 .00 
'.00 

/'rir, 

$S.U 
S.U 
S.U 
S.2S 
S.2S 
S.U 
S.2S 
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PARTS AND ACCESSORIES 

TYPE 942-A OUTPUT TRANSFORMER 

USES: T! li . .,; transformc[' i.'S dcsigllp.d primarily 
as l~ \'cnmiilc OU1put, t.ransformer \\'orking at 
high power levels wi1h minimum distortion . 
Its four primary windings and t\\"o pairs of 
secondary windings can al;;o be combined t.o 
gi\'c 18 impcdant:e r:ltio;; from -1-.-1-2:1 to 
j6'")0:1. rt is suitable for lISC in higlHjlHtlit,y 
sound-reproducing sysicms, in modulator.; for 
radio iransmi t1cr,;, amI for geneml usc it,.; a 
h igh kn-l makhing 1 ran,;j'ormcr, either step
up or stl'lhloWIl. 

lllgS terminate in fOlll' sets-of-four terminals 
un ihc IlPP(,l" face of the hOll ... ing. Ea(-I! pair 
(If duplex windings is precisely balanced to 
pliminalc eircui:ltinj..!; current losses \rhen con
nected in parallel. The solderi ng terminals 
n,rc mcchanically alTan.(!;cd to facilitatc scrics 
and pa,ra1\cl cOnJwdion . .\iounting of t he unit 
is from cithcr sid(' h.v meallS of the CPtl t Ct· bol t 
su pplied . 

FEATURES: ~ Toroidal core permits ext rpmely 
tight coupling and a high degrce of aslat icism. 
~ Will handle peak powers of 100 walts \\"ith 
minimum distortion . 
~ With primaries con nect(:e! in series
parallel ( lG50 l!) two degrees of coupling (;an 
be obtained : 

Tight coupling - each half of {he pri
mary CO\'ers com plcte cin;umfercnce, minI
mizing s\\"i1c:hing transipnt;; OCCUlTing in 
conventional push-pull Cla~s-A B opt't"at ion. 

Loose coupling - efl(;h half of the pri
mar." is on a sepa.ratc scmi-cin:umf(>rcllce 
of the toroid, \\'hich minimizes capacitance, 
thus ext pnding the high-frequency rf(ng(>. 

~ Terminal connect ions to obtflin va riOlts im
pedance rat ios are indicated on the C11S(>. hal·we! 
on GGOO Q wilh primari('s in i<Ct"ies, the nt1ue 
cOIH"entiona1\y recomm('n!iPd for GLG tubes 
in push-pull operating Class .\B. 
~ Pri mary windings I;an be septlxated 11S re
quired for the I'eeelltl}' developed push-pull 
singlc-(~nded fl.ln plifier Oltt pu t stage.· 

DESCRIPTION: The high-quality toroidal core 
c:l.1Tics ('ight indiYidua! windings, four identi
Cu.! duplex (semi-circumferential ) banked 
primary wind ings and two pairs of duplex 

I 'I' '" 'd 'A. I'. G. l'Olc~n ~nd D. B. Sincbir. "A Si"~I()-E"dod 1'".10. sinp;k-J:Lycr SC('on( ar.\' 1\'1Il( mgs. ! lCSe I\'m - !'"II Audio Aml'lifid·. /" '>t". IHI:'. \·oJ. 40. l)l) 7,1 l. January. Ifl.')2. 
SPECIFICATIONS 

FI(:\II": l. Higlt-frcqumu",\' eharaCle"i~lics of the 
T, ,'£ \)·12-_\ Output Tra"~for,,,cr. 

Primary Impedances : ()GOO ~I. W50 ct. or ·11:1 Olllll~. 
Secondary Impedances: l':lr:lllel or series: 4.8. IG ct. 
32 ct. compo"iw: 2:3, 'Ii. 59. Q3 ohm~. 

Impedance Tra nsformation Ratios : 4.'12. 7.0·1. 8.S5, 
l2.SH. 17.70.25.71'.28.16. ;'5.4. 51.6, 70.8. IO:~.2. Il2.e. 
141.G. 206.2. 283 .2. 41:1. 825. :\I.d 1 G50. 
Frequency Response : See ligu res 1 tllld 2 al)l)'·c. 
Distortion: I ";' nt nominal impedan(:e and conlinuous 
rated power ubovc 30 ellS, 
Power Ra ting : 90 watts (:0111ill1lOU8 for lllnhient tem
perature of 35° C with no d ' e in Willllillgs. With doe, 

F[(:ul(£ 2. O\"er-ull frcquen{·.,' "haraclcrb:ics of the 
tmn"formH. 

rUlillJ.: '"lIst be roouccd 30 as not to CXC(·~ ... t allownhln 
l)O\q~r lo:;;.!. 
Allowa ble Power Loss : 8 watts for ;'0° C ri~e on'; 
:I1l,biellt temperal",. .... 
Maximum T ransform er Temperature: (;5° (', 
Coppe r Efficiency: 

Pri'''ary 
4orlGnSce. 
S or :t? !! :-inc. 
COl!lpo~ite Sec. 

If,i_<IX 
0.0·1(} 
O.O(j2 
O.OGG 
0.0:3" 

wher ... Z b 
no,tli",,1 ~our('n 
Or lo:<d i,,,t)ed
all('{,. 
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Coupling Coefficient: 

lI" imli,,(/ 
Ihtl f I',-jlllnr.,· 10 IIalf Primary 

li"d,( c"lIp li,,!.: 
II" lf I',·i,,,,,,'." to Half l' ri ,"" ry 

]"".-n ('()U plill$( 
Full I'ri'nary to '. or 16 n Sec. 
F,,11 I'rim"n to S 01' :12 U Sew. 
Fu ll 1'T'i'''''r.~· 10 COlnllo,,;le Ser. 

J,(<<h,tP; 
/",I",;I,,,,ce 

:.!.S mh 

5S. mh 
1 ~.O mh 
H.2 ",10 

C,..\ uIII 

0.OO!J7 
0 .00075 
0.0005H 
0.000:-; 

(Lcakal-.'(l i"du<:(ancc rcferrt't] to pri''''lry. CouI,l i,,!, 
(·<.>Cffl('i~nt. t, ",e"~nr<!d Hl inidal jJ<,·ru,,:!:.hility.) 

Tillie 

PARTS AND ACCESSORIES 

Primary I nductance: Approximately :H hC'"dC'.~ ;,1 

inili,,1 pernoe" bi]il." wilh ]W;u, ,, I'iC.i iu ",-,ric~. i"'·r(>:.-.(>.~ 
wi th operating Icwl. "ee Fig. 2. 
Insula tion: :!OOO " oll~ bctwncn i"di "iil",,1 "'iudi"g,; :",,1 
1)<)IW(>c" ""el, wiuding ,\lid casc. 

Dimensions: (1Ici$(ht ) :IX (,,,,I'es x (Di"" ,CI(>r ) ;", 
inc!lC$. 

Net Weight: 7 IJolmd,. 

Price 

942-A I Toroidal Output Tran sform er .. .. ... . 1 TH,\.'''J'OH I)OG $59.00 
j'.\TEl"T NOTIC E. ~ :\Q(C 1. l>aJ:C ,·i. 

TYPE 941-A TOROIDAL TRANSFORMER 
USES: Thi:l tra ll :lfO\'llwr i:; de.-;igncd for U:lC II '; 
an im pcda nec-matthing or bridg ing tnllb
former in low-Ic\'cl GOO-ohm eommunication 
eireuil":, II is cspeeiall.\' u:lcful wherc either a 
high degree of aslaticism or an ultra-widc 
frcquclH'Y range i . .., dc."\ircd. 

DESCRIPTION: T hc core is toroida l, eon,.:isiing 
of high-pennell bilily-alloy tape wound in 11 
,.:pi m!. On Ihe eorc nrc IwO identie1l1 semi
('in:lIlllf(']'(' llt ial illl\(,1' \\·inding,.:. o\'e r \\'I lieh arc 
\11'0 i(knti('al oUI('r windi ngs. Te rminal s arc 
brough t ou t. from eHeh winding. 

The \ran.sforlnCI' i.s hou.-;cd in a rccta nglllar 
aluminum casc. T\\'o douhle-drilled moun t.i ng 
hln('k.., permi t mounting (l) on lite largc facc. 
(2) on Ihe small f:1CC oppo:>itc the terminal 
plwel , or n) projccting through a hole 3Ys x 
1% inchc:l in MI a:;."\cmbl." ch:\:;:;is. 

FEA TURES: ~ Toroidal I:; 

lind 
inhercnt Iy 
imiuet ion asla.ti(', 

field. 

('orc 
minimizing pi ckup 

~ Coupling is doser than is po:;,.:i ble with the 
convent ional ,;hcll-t,vpe corc, and th c rc..,;ulting 
lo\\'er lC:1k:tge reaetancc cx tend:; the high
frcqucncy chamClcrisLie by ahout It dccadc . 

~ Conncction dja.gr~lms for various impcdull ec 
and frequellt·)' rnngcs arc printcd on elll,C. 

SPECIFICATIONS 
Impedance Range: Sce Tahle J. 
Frequency Range: See Table I. 
Initial Inductance: In ller willdill$(" in S(!ri e.~, 5 to 6 
henr.\'s: outer windings. in !!("ri c~. :W \0 21 IIcnr.\·ij. 
Voltage Matching: 1_2, 3-1. helte r !J'lIn 0.1;,('/0 . 5-6, 
,4). better Ih.~n o.07&Si. 
Operating Level: S('(l Table II . 
Distortion: Sce T"hle J I. 
Resistance : I"ncr wi "d i nl;~, in ~"ie" !) ol",,~: outcr 
windi"Il:'. ill ;;c";C'" ;;.1 ohms. 
Dimensions: Alurninmn (',1~. 3% ~ :17'8 x 1% ill~hc~. 
.\Iuumiu$( hlock.~ l)rnjC{:\ ~ ,"ell 1N.,·omt C(I,e in 3 J,i inch 
dilou:ntiiO!l. 
Mounting Dimensions: :\3 S' inchc~ 0" centcr,. :'.Ionnt
;'II( ho]{!~ "re drilhx! for ci..,,, ml"·C Wilh ]I).:!:.! ',,:whinc 
,;<,rcw~ . 

Net Weight: J:j y;? OIl"cC.~. 

T lIl'c 

Trrmi rr('{;"1/ 
1111 I'<:d« ,,~e. 

!l fl 

GOO 
000 
600 
GOO 
150 
150 
37.5 

!.2G 
I 
O.;j 
0,0:12 

'GOO 
ZIOO 
2400 

GOO 
GOO 
GOO 
000 

L~l 

TABLE I 

f'rC1l,.enCIl jl)r 
I til, droll 

80 c - IOO Kc 
20 c-t 35 I';: c 
80 c-3..\0 Kc 
20c - 200Kc 

.:. c ,-.0 Kr 

1

20 c 200 }.;:c 
':' c- 50Kc 

TABLE II 

<Ibm 

:) I 
:10 ,--, 
15 

(,,,,/, ]1',.,." 
94 1-A Toroidal Tran sformer ...... . . ... .... ! TH,\:\l'O HCAT 

GENERAL RADIO COMP A N Y 

F/«I I IIferli"" 
Ll)u 1. ~«8 Ih(w 

0.3 db 
0.2 db 
0.2 db 
0.1 db 
0.7 db 
0.2 db 
0.8 <II, 

(jO-c/J/;lc 
r_",_~ di.;lor/to>! 

< 1% 
<0.5% 
< 0.2% 
<O. I~·o 

/>ric .. 

$38 .00 
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PARTS AND ACCESSORIES 

TYPE 1428 VARIABLE AIR CAPACITOR 

USES: The THE ]·128 Variable ,\ ir Capacitors 
arc wcll-dcsigncd, ruggedly const ructed, and 
s table ca pac it ors, Sllitahlf' for usc in labora
tory-type mcaslu'ing C(luipment. 

DESCRIPTION: Both rotor and stator arc in
sulated from the frame, and contact to tlit' 
rotor is made hy a ~Iip ring and -1-fll1 !!,:cl'l'<I 
brush. Botor ll nd stator stacks arc made of 
brass plates soldcJ'('d in to .. ingle units :lnd 
niekci plat ed. Hotol' j,; 1ll01l 1l1 c( ] in speci:dl~' 
designed, ~clf-nlip:lling h:11l hearing;.:, whirl! an' 
mounted on metnl cndpi:HCS, rigidly supported 
by foul' melal cOrnel' I·od ..... St:llOI' slIpportti :\I'C 
small ccmmie COlle.s. Hotol' is in ,;ulatcd from 
% -inch steel shufL by two low-tu,.:,; t hermo
pia.:<tic coll'Hs. 
FEATURES: ~ 
aligning brill 
slabilit \', 

H igid const ru ct ion and !<clf
belll'iligs ;1 " . .,III'C IllCl'hanieal 

~ Sold~') I'ed plat e constrllction kepI'S ohmic 
rc.si.stance lo\\'. 
~ Insulaled rotOr and ,,1:\(01' mltke thc capaci
tor usable :\.s either It :.J-tI'rmillnl ot" a 2-l c nni
nal dcmenL 
~ Ca pacitancc from "tMor 10 fnlJ1lt' :I nd from 
rotor to fra me has hcclI kcpl low. 
~ Counlcrhala nl'et/'rotor. 

SPECIFICATIONS 

Ca pa citance Range: Thrc-c unmounted modeL .. and one 
mounted model are li ~ tlod helow. 
Calibration; T he Tn',: IIZ~·Il~ 1 hni! " d ial direct-
re"ditlj: in clIll,u'itnnre 10 :I::(I~ +.5 JJ.P-f). 
Pla te Shape: S{'midrculnr str"ill;ht--line eap'lCitance 
I)hte~ on "II model.1. 
Die lectric Losses: T he figure of merit f)C (di.s/iil'"ti'.>11 
(,,<'tor time.~ ellll:l{'ilnn{'e) iii :l1)J)ro.xim:ltely 0.02 p:p:( for 
"II typc~. 
S u ppor ts: All IIlodclK hlll'e mel,,1 cndpbte~ with ~mall 
{,<'r" ,,)ir "'OllC.~ ~upporl illl: t he ~1"It)r. T he rotor i~ in~ul.1tl'(l 
fro", the ~h,.rt h.I' 1\\"0 l ow-lo,,~ thermopl.1st ic rolhr~. 
Ma xi m um Voltage: 1100 l'OIt S IlC:I" for Tn": HZS-A . 
"ml 700 l'OJt~ pc"k for all othcr~. 

Nfllllillni rllp'lI:ilanct HMor (;T,,"nded 
l{,u i",,,'11 \/i"i'1luII! 

1428-A 550 }l}lf 20 }l}l f 
1428-B 1100 }l}lf 20 J.LJ.Lf 
1428-BM* 1100 J.LJ.Lf 22 J.LJ.Lf 
1428-C 2100~~f 2. ~~f 

Sha ft: ~,-illch .;oli<l ~tc-c\ "hnft all all model", 
Drive: :-"'0 knob-d or dr;"c-d :Ire ~\lI)Il\icd I'lI:('ept on the 
T n 'l: \4:!.s-B~1 whi{'\1 hll~ 11 din,\·t·re"cling dial. 
T erm ina ls: SoideriulI; \ug~ on unrnount.-.:\ mO<.ld~; 8lnud
(lrd j:lI:k·tOp l>indillll. PO~U1 on rnountp,<1 model. 
Mounting: T \,pl: 11:!<;· 1J).1 i1 mounted on lin "I u,,,i,,,,,,, 
p~nel in II 'Shiclded {'"I)inel. .\11 othcr modl'l ~ "rc ",,_ 
mountcd. 1IotOni on :111 rnodel~ lI T\l <.:oun tc rb"h",ce-n. 
D imensions: T n'l: 112S· B.\\ mOllntl'd ,"<)(iel. .:;14" .~ 1 -t 
inchc •. " (hcill;ht) 7 in ch('~. ol'cr-IIII. U,wwuntl-':\ ",odd .<, 
Sf'{' "cco"lp""ying ~ k\:tch, 
Net Weig h t: Tn' I:-i 142~_'-\ :1I .d _H. :!Ys I)oun(b; Tn'>: 
142S-C. ;i~ poumb: Tnt: ]'128-13.\1. s}1 J)ounds. 

NOlllin,-,1 j1fa~ill!!lm 
CaparilallCP II> "'fume 

RrJI!!f ...;/"1(,, 

15 ~~f 12 ~~f 
15 J.LJ.Lf 12 }l}lf 
...... . .. . .. 
18 l1J.Lf 16 ~~f 

Pria 

C ,\,\IE J. $30.00 
C ,\ I,I~' 35.00 
CIIISI' 70.00 
CII ~:S-I' 43.00 

I\l ount inSl: dimcnsions for 
T "I·t: 1428 Variable Air 

Capacitor. 
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PARTS AND ACCESSORIES 

TYPE 119 RADIO-FREQUENCY CHOKE 

This choke is useful in v;"\CtlUn1-tubc ci rcuits 
;lnd also as an indllclance clemen" in filters 
and I tilled circuits. 

The \\"indi ng i" the so-call('d helical type. 
compo"cd of II large number of thin, spiral
wound pi('s, TYPE IIO-B u:;cs a dIl81-1.\'P(' 
<.:01'('. Thl' ('oil i .... rnount('d in amolclcd phenolic 
hou:-;ing which is erfecti\'c!Y sealed again::;! 
mois t lire PCllclr:t\ ion. 

FEATURES: ~ Th('rc is onl.,- one significant. 
point of rcson:ul('(' , :111 minor resonan ces being 
pr:\djc[\l1~' eliminated h .... the mdhod of wind
ing :lIld 1l~:-;emhling . 
... The "hun; eapllcitancc is low, so that the 
('hoke can be used at fl'cC[uf'nti('l'; as hip:h as 
·10 mcg:u·yeJc.s . 

1"ill"" 1",1 "r /'lI< ec 

119-A Radio-Frequency choke " 1 0,25 h 
119-B Radio-Frequency Choke. , 0.5 h 

FRICTI ON-DRIVE AND 

T be.';C diab nrc nttr:.!'ti\·(' in :lppeanHlce, 
with aCCllrale. photo-e\('!wd sC:llcs. and arc 
intend ed for \ll'(,S w!wre preci."C\y cuI :>calc:-: 
and pre('ision dri\'cs are nOI 1Il'('{kd. [Jial 
phttes arc of ~dll1l)inl\rn, with allotiizL'(llinish. 

The .'irnallc:-:t dial s, TYPE 001 . arc <I\"ai1:\ble 
only with direr;( dri\·c. bUL the TYPES U02 and 
~)Ol arc :\\'aitablc with ho\h direct an(1 frit'lion 
(\ri\'('s . The friel ion-dri\'C mech:llli:-:m ("ol\l'i:-:\" 
of:l thill disc. which is mounted on th(' ba("k 
of the dial pl~te , gripped anti dt"i\'cn by two 
sma ll di~c~ attached to the frielion-dl"i\'c shuft. 
Thi s {\ri\'C Sh:l£t is mounted in an ettentri(· 
manner so that. the tension of the drl\'C can be 
easily adjusted afler the dial lind drive llre 

... The 118C of an iron-dust core in "]'YI'J'; IIO-B 
m:lkcs poss ible a. high-inductance unit with 
\'ery liUle incre:lse In Ca pUf'IlanCe and rc~ i .'$ t.
:\11('('. The capacitance and eondu ctn nee of 
of the Typt: IIU-.\ ;1l-;:t function of fre()uency 
are :-:hown on pn)2;(' on. 
Accuracy of In d ucta nce: ± :!O% . 
Ma ~imum Current: UO m". 
Net Weight: T, I" : 1 1<1 . ;\ . 21 ~ oz.: '1'1"1' 1:: I [g.B. J 01.. 

/ )·e 
Cfl/lCu: ila" ce N{ •• ii/U"CI' Code 11"(",/ PriCl' 

4 }l}lf 450 n J:l1.\GE $3.35 
5 ~~f 450 n \:\\ nEI) 4 .25 

DIRECT-DRIVE DIALS 

mounted. 
,\ II of \ he (lia1s 11a \'(: \ lit' di:ll pl:1t es ilJ:<\l!ated 

from Ih(' "haft. \\!lob;.; are ,"'ccmed to their 
"hafts 11,\' t he u,.;e of two sel"('I"('\\"S s('paratcd 
hy DO", and a1"O .-;uppli('d bored to rece ive a %
in ch shaft. Bushings arc pro\'jded so that the 
dials (':m he easily arnHlv;ed for mOllnting on 
11 -illt"h shafls. 

TIl(' indicators .-;hOWll ilt the photogmphs 
an' d('si~n('d to rcmain flush \\"il Ii t hI' surfaec 
of the dial. tlm.-; eliminating parallax and ab
,;ol"bing nil." o'lil;ht ('('('('nt)'icities of the main 
.~ h:tfl. 'I'll(' mdi('at or,.;, nccessal")' mount ing 
sere\\":;, dri\'c knobs. :lnd drilling templates :U(' 

fllrnished \\"ith lhe diab, 

O:-.'I·:.II,\LF ACT U .. \L SIZE 
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PARTS AND ACCESSORIES 

IN,, / S . / ( '",f, 

1'/1/1' .Ire /)irilfi"" .. I)ri ... Wri(ll,/ Ll"ord /'r i('l' 

~ 4~INCH DIAMETER - TYPE 904 DIALS 
904-HD '"' '" Dir<'eL 1101,. 1111',\1\ $3.25 
904 -)0 '" 20' Direct .5 "'" UlI>()U 3 .25 
904.HF 180" 100 l'fic tion, 5 : 1 .'<07.. IlIl't::-. 4 .25 
904-JF 270· '00 Friel ion, 5 : 1 ~n1.. '>[I' l T 4 .25 

~ n<'-INCH DIAMETER - TYPE 902 DIALS 

90 l-HO '" 100 Oil"L'Ct " _ ~ 0 7.. 1>1 .\1 , \ I' $2.75 
902 . JO ,,, 100 Direct 21 :; 07.. 1lI .\1I ]) 2.7S 
902.Hf 180~ 100 Frictinn. :~ . a : I l or.. IInln l< 3.75 
902 -JF 270" 100 Friction . 3 .3 : 1 1,,7.. 1I1 .\II ' f . 3.7 5 

~ 2-INCH DIAMETER - TYPE 901 DIALS 
901 _HO 1800 100 Dir ... ct 1 <>z. ])I L.o)o • $2.75 
90l.JO 270· 100 Dirt'1'1 2 "Z. UII • .\I' 2.15 
901 -lD J60~ 10' Direct 2 07" m 1.1 n 2.75 

!'A'n::-:T :-;OTICK See ~"'IP ] :1. I~' ~(: ,-I. 

TYPE 907 AND TYPE 908 GEAR - DRIVE PRECISION DIALS 

The THE 907 and ~08 (;(,:lr-J)ri\"(~ P rcdsiOIl 
Di,lls h:lvc aluminum dial platf'ti \\'i l Ii anodizcU 
finish. ::itales al"e indi"iduHlly engravcd on a ll 
automatic, :;elf-indcxing l'ngraving m~\{:hinc. 
Thc finc , radial, accuralcly localCd linesdidd(! 
Ihe t:omplete cil"{"lIIu fcl"cnce into 3UO di" i15ions 
lIumhcrcd from 0 to 3UO. 

SCll illg::; can con:;i:;lclltly i)() duplicated to 
une-fift Ii of a diYi15ioll, allowing :t pt'cc i~ion of 
rcsclling of bener than 0.01.;70 of full .::calc, 
Parallax is eliminatcd hy lhe U.""C of :m indi
('atol' Ihal ah":ln; rcmnil1>S flw;h wit h the >=111"
tace of Ih(' dial: and which :tt the $:IIUC time 
ai>>sorbs, through Ihe lIexibilil." of its mOllnt 
ing arm, any slight ecccnl ddl ies of the m:1in 
shaft. 

'fhc ring geat· :1nd dl"l"c pinion a 1"(' pret"ision
cut gea rs, spring pres-""c<i 10 e limin:\le :lIly 
h:H'kla:;h. The d .. i,·c mlio i>s 10: I, :lIld it is 
po:;sihle to usc II C:llibmted "emit'r or il1('1"c
l1)('nl dial Oil Ihe pinion :::haft if dt'sireti. ,\ny 
:<talldal"d TYI'E nOI dial (page 2;{;{) (·:tll hI' 
a ti a]ll('d for lise on the pinion >s haft. The 
drive pinion is held in a s t:linlC'ss->SIC'C'1 co llet 
which runs in :1 phosphor-brol17.c bushing. 
Thc colicl :lllow>i the dri,'C 10 1)(' adjll";lct! fo r 
;111 .... pall(>l thitkne:-<s up to }(6 illl·h. 

T he main di:tls :l1'C' :-«'1 l)('rm;tllC'lItl .... alltl 
,..t·(·ur-el .... 10 their :;;hafl s Ihrollgh thc usC' of 
t \,'0 !;C1-;S('I'CWS !lO° :1p;1I"1 ; this pl"O("('IIIII"(, 
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PARTS AND ACCESSORIES 

Tn'.~ 907-1.:\ I'rcci;;ion Dinl 

("Iitllin:ltc.~ :111.\' dial !J:wk1:l..,h which might 
olil(>l'wjsc O('('UI'. The dial hubs {ll'C bOl'ed to 
r('cei\'C ;1 :\ :.-i rll,h "h:lft, but {I split. bu"hillg i.'i 
prodded for use with x l-inch ."!ila fu;;, The 
3{)O-di \,ision di:d plaic is held by threc scrcws, 

/)'''/ J / a .... 

TH'I; 907-[,11 Prcd,ion Dial 

!lIld can bc Cili<il.\' l'cpia('ed with othl'1' I-inch 
di:li pl;ltcs such as the THE !)O-l ( pa~e 2:3-1 ). 

The di:ll indicator. knoh, :Hld all lIecc""al'." 
moun t ing parIs arc supplied, :lS arc complete 
drill ing and mounting instructions, 

Pallet I'Qt,,/ Nct Cod, 
T!fl le .I101Ulli'I!l ..L rc /) i . ... ·il)'ul T/u·ck,..;,,~ 1'«",:/ .Ir"" 1V~·i!l"t Word Price 

~ 4-INCH DIAMETER GEAR-DRIVE PRECISION DIALS 

907 -LA I Fnml-uf- I':llIcl I 360" 360 I -I X Ii inches Iloz, IlIT.\n $10.50 
907 _L8 Back-uf- I':lllci 3600 ,,, HG inch '1 x 5 incheS 11M .. llI'['OI' 10.50 

~ 6-1 NCH D I A METE R GEAR - D RIVE P R EC ISI",0c.N:....::D.::1 A.::l::S:,.,----,-,--,,---,_,--, __ ,-__ ,-__ 
90S-LA l ','nmt-"f-I'and I 360" I 360 I Ij x i J~ illchcs I 2 1 oz. IHI'A'r $14.50 
90S-LB Il:lck-of-I':lllcl 360 0 360 U6 inch G x n~ illciu:s 1\) "z. IH\' I)1 14.50 

J'.\'-EK'I' !\O'l'lCE.' &.:: ;';,,'c 1:'1. I'''I:C "j. 

T nt; !)OS·LB I'rcci~iOIl Dial 
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PARTS AND ACCESSORIES 

TYPE KN FLUTED KNOBS 
These molded phenolic knobs Me used on 

Gencm] Had io Ia.boratory instruments. They 
tlfO molded in one piece wi th a bl':lsS insert 
bored for a 3 'I-inch Hllaft. .\ bu:<hing is fur
n ished wit h c;l{'h knoh It) adapL it LO a l .~-i nch 
sha ft. l'l1ob t,.; clIIIllIX'(1 10 "hnft by h\"o set
sel'(,\\';; sp:\ccd 90° ap:II'I, except in TYPE 
lC,SP-Ii, whil'h h;lS ):j.}0 spacing. TYI'~; 
lC\B-1 has si ngle sct-:,crcw. 

KN8-1 

KNB-2 

KNSP-6 

KNSP-8 

ZKNU-3 

KNS-12 

TYPE KNB-l IYllo· INCH SKIRT DIAMETER
WITH BAR 

B:l.r-typc cxtenskm IllnkC$ knoh cspI:cinl1y COIl
\'cniCllt 011 .!jwitchcs. :\Iuldcd pointer is filk-d with 
white. 
Code Word: n,\n,,:-;Ollo:-<t; Nel Wright/or ';: :~X oz . 

Q 20· 200- .1(1). 2000 
u:tn tity .'i •• I !) I!¥.) ;~M In!)!) lip 

L:nit I'ricctl $0.6.5 I $0 . .55 $0.52 I $0.49 I $0.47 

TYPE KN8-2 H1,-INCH SKIRT DIAMETER
WITH BAR 

I.:tr~(:r h: lr IYIlt) willi pointer. 
(,,,fir Word: J<A!lKSOnT\\ O Xc! lrci(lill lor /): ° o z. 

quantity 20· 200· -100· 2000 
5*· 1{) 1!)fJ :\f)!) I !)f)f) lip 

t;n iL I' rieet l $0.75 I $0.6 5 $0.61 I $0 .5 8 I $0.55 

TYPE KNSP -6 WITH POINTER 
TYPE KNS-6 WITHOUT POINTER 

l Y'i6 -INCH SKIRT DIAMETER 
Set Wdyhl jor5: 51,'fo~. 

t· nil. Pr i(t~t 20- 200- 400- 2000 
5* - 1\1 l!)!) 3!l9 1!l!)f) lip 

I\:\SP·6 or 1\:\S-G 
Code 1I'0rd~: 

t $0.60 1 $0.50 1 s o .47 1 S0.44 1 $0,42 

1\:\:;1'.0, SURLson;;ISi J';::\S-O, :-;nU.SOROtlT 

TYPE KNSP-8 WITH POINTER 
TYPE KNS -8 WITHOUT POINTER 

1 1~6 -I NCH SKIRT DIAMETER 
Stf Weir/hi lor 5: SOli. 
l:niL I'rkc:o-t ::''0- 200- 400- 2000 

5" l!l I!I!) 3!)!) 1 !)!)!) up 

1\:\::>1'·8 or 1';::\S-S I S0.75 I $0.65 1 SO.61 1 $0.58 1 $0.55 
Code WONiR: 

J\:X!-:l'-S, Num W\J\\T~:; h: XS-S, 1> ... ItIS0JlO ... . · 

TYPE ZKNU - 3 1 1~6- INCH SKIRT DIAMETER
WITH SPINNER 
Thi.~ knnh hns :UI auxiliary fillJter spinner so tll:l\, 

knob enll be spun nlpidl.\' with the index fi nger. Pnr
tieularl\' Il ~eflll with SIOw-1l\Mion dri\'c~. 
Code Word: i; f'IXSOUTltt: )\'C/ WeiGht: 2M oz. 

l'ni t Priect $1.50 

TYPE KNSP · l0 WITH POINTER 
TYPE KNS_l0 WITHOUT POINTER 

2 Y.-INCH SKIRT DIAMETER 
JYct lI'eiyilljor 5: 12 )4 oz. 

Linit Prin~~t 20- 200- 400- 2000 
5'- 1f) 1!l9 3!)!) I!f.I!) up 

I\:X ~W-l0 or I\SS- IO 1$1 .05 1 so.95 1 $0 .90 1 $0.'5 1 $0.80 
Code Word.!!: 

1\:\::;1'- 10, NUnT_';oun:s; I,;:X5o IO, N URLsonORB 

TYPE KNS-12 2 Va -INCH SKIRT DIAMETER
WITHOUT POINTER 
Code Irord: NUIU.NOIlOO;t; 

20-
Qunntity 5.~ 1 9 1M 

l"nit Pricetl $1.10 I SI .oo 

Net Irciglll lor 5: 17 oz. 
200· '100· 2000 
399 1m up 

I $0.95 I $0.90 I SO.85 

":-'[jnj",,,m (I u~nlit)· >fOld. tNel. N ... ["t the' q uftnti ty diKO"n~. 

T he Tn'): KX Fluted Knoh~ :Ire :;ho",1} ~]lproxilll:ltcl.,· 
thr()C-cighth~ netu,,1 size in the l)hol08':l.ph. 
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PART S AND ACCESSOR IE S 

TYPE 938 BINDING POSTS 
BASIC PARTS 

!1Il( >~ e M< ,~ I. J. ~j~ j ! I! I up 

938-A Metal-Top B. P. ';T.~:-;I·AUM;j> $0.30 I $0.26 $0 .24 I $0 .23 50 .22 
938-C Block_Top B. P . "TA \ l'AIt ,\\\"I. 0.40 0.34 0.32 0 .30 0.29 
938_0 Red_Top B. , .. ,';'1'.\>;1'\1\\1(11 0.40 0.34 0.32 0.30 0.29 
938_88 Block In., (Paid .~T.\ "1',111 ,1 I , 0 . 1 S 0.13 0 .12 0.115 0.11 
938-8R Red Ins . (Pgir) " T .\:-; I' ,\ 11.\ 'I't: 0 . 15 0 .13 0.115 0.11 
938-F Spocer 0.015 0.02 0.02 0.02 0.02 

TYPICAL ASSEMBLIES 
938-L Shor ling Link 

. , >;T A:-i!',UWO .... 

• ;;1'''' .... I',IHIWT 0.10 0.09 

0." I 
0 .085 0 .085 0.085 

938-P 
938_W 
938_W8 
938-WR 

Molal top, 938_F Space. 
Mel .. 1 top, block in •. 
Black top "nd bl"ck in s . 
Red lop and red ins. 

!';TI .... '·.IIWO·1' 
";"1'1;>; 1' ,11(.\.\:'1' 

;:'I'IX I'II(!! ,\;.: 

";'I"I-:I' ,II\"I ' U 

U"ill'r;CC8T 1110- WI/\)- :!I)UII IIJ.ooO 
'1' !) 9 l')')!} !) 111M 11I ...... !)!1 !L !l!)!) (II' 

938-P $0.325 $0.28 $0.26 $0.25 $0.24 
938-W 0,4.5 0.39 0.365 0.345 0.32 
938_WB 0.55 0,47 0.44 0,415 0.39 
938_WR 0.55 0,47 0,44 0,415 0.39 

MECHANICAL DETAilS 

~ /( / 

0 .. ,,,, 
5/8 OIA. ~ ::1 r-IIS MAX. 

3~ ~ . 3/4J~ 
"~<'I '" 5132.. L.C:"\Jf1l..~1'"OLE o /S 15/16 ~J..- JIO o,~ ~,. Z.. ~]~.. _nACO. r'! --j,~I-,lMA 0". ii:.v ~ ~ ~ \ I INSULATING 16~ a 

!Ii... V' '-t ,,,u, ,, __ ~ 
, I '1 -"'''''-=:-...... ~ f ~.. ~SI"" ~ 9/32~A. 6-32/'0" 1 "'<::::V'O>A. ,,~ 9/16 .. ~ /1,144 OIA ... ~ 15/t6 .. ~. t-'ifa""lszl- . 

27 ORILL "" 

in :h-illdl moullt i11g holc.~ can be omitted ir locking fC:l.lurc is nut w;IlItcd, 

, , , 
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PARTS AND ACCESSORIES 

PLUGS AND JACK S 
TYPE 274 PLUGS AND JACKS 

'J'n'~: 27-1 I 'luJ!:i! !In,[ .lack", \lI"i ~ill:l l,·d II)' (;"nt:r,,1 H:ld i" ill I !.I'll ar,' al,lu.s! uni\,l·r.~:ll1y w;cd in clcCIT(>nics ;In,1 
cmnmunicat ions l:lh""at"ril'~ r"," C"UlH'ctin).( cquipllU'nt in kmpnnll)' or' iwmi-pcrm:l1lcnt f<c tup!l find for connect,. 
ing plug-in clcmcnl.~ in Illning sy.~t(·m~ Hnd '" h,·!" hbnr:ltory i n sl l'Ul11 cnt~ . All ' I'YI'': 274 I'lugs and Jacks arc rated 
:11 Iii :lmp(' I"('~. For in.~1JI:Ih:d "iu),()" a nd doul )ie plllj!;.~. ~('(' pa).(c 228. 

TYPE 274-P PLUG 
Uan,uta IJ1ug, ni"k('1'plar{'<:1 brn~s 

gtud, beryl iUIIl-fOp])Cr ~prillg. Fur
lI i~hL ... 1 with nUl amI "ulrl(-ring lug. 
Gode IrQrtl: STAS"AIICAT 

QU(lIIWy 

10--99 
100 ~11),J 
1000- I ff.l!) 
:!()()() I'J,!)!)!} 

Vllil 1'f1'eel 
$0.1:25 

. IOS 

.087 

.085 

TYPE 274-X PLUG 
:,imilar 10 Tn'.: 274- 1' , (above) 

Illit with I\lhubr rivet head. 
Code Word: 8·r,,;o1 I'AI11·1.\" 

Qualilily 
IO'~\"J 
100 !l!19 
1000 IO!)') 
2000 I !),!)<.)<J 

I ' .. i l /,ri,,~t 

$0.085 
.067 
.06 1 
.0.575 

TYPE 274-U PLUG 
I'l ug willi ~~.2S II,readC'<.1 stud . 

J:lck top :lccl'pl" T n'.: 271 Plug. 
Code II"(N'/: ;;'I"A(\;I'A I!( :()T 

Q"I,,,W/J 
1 0" !)'J 
100-999 
1000 HI!/!} 

l./Ilil Pricct 
$0.20 

. 175 

.165 

TYPE 274-S8 SHORT- CIRCUIT 
PLUG 

I land\' (01" ~11t"'lill]l; I WI) terminals. 
CI)II ~i.'I~ o( III U Tn.: :li·I-I· Plugs 
l.'0n l H'cll.~1 by 1 "" Jlh t(~1 link.". 
(,(HIe Word: i'lT ...... I'AH7.l!' 

/'!"ire: $0 .75 

TYPE 274-J JACK 
J a{'k, to lit Tn'.: 27·1 l'lugij. 

Xi(·k('I.platl.~1 "ra~.'. 
( 'odc 11""0",1: "1"A ... I'A U·I"()I ' 

Qlla"I;ly till;1 I'rio::et 
10' !l9 $0.075 
100 !)<J!) .0495 
IOIXH9!l9 .0468 
2000-1!),9!l9 .044 

TYPE 674 JUMBO PLUGS 
AND JACKS 

II Cff,vy-duty p,lr(:;, dCl'iJl:lled for 
35 :unpcrc". :-,imilar in dc~ign to 
Tn.; 271 , h ut brger. :\ickc1-IJhlh.><1 
h .. a ...... ~, wil h hcr.dliUIIi cupp.;r "lIrinw', 
:\\11" :111.1 "ullll'ri n~ lUg" induded. 

TYPE 674-P JUMBO PLUG 

Code Word: 
!O'-!)\) . 
100· I!)!) 
200-\)~1~) 

S'I',\ :-'I''\lt,\I'~: 

$0.25 ooch 
.24 each 
.225 each 

TYPE 674-J JUMBO JACK 
CfIi/,. Word: 
IOt_ryJ 
lOO-I~r.) 
200-!l9!1 

,;TA;o1I' ,\ ItA \'~: 

$0.22 each 
.21 each 
.20 each 

TYPE 938 JACKS 

A j:lck :lIId jack :l,,"~elJl"I.l" II.~inl( 
Tn'.: !):~S- BB I nsulalor~. Jack i~ 
similar 10 Tn'.: 27-1-J Jack, " " I 
with Il)n~I'" ",h:\nk. Fi ts 'I'YI'.: 274 
1'111]1;'" 

TYPE 938-J JACK 

Code 1I"0rll: 

Q", .. ,o/II/I 
10' !)f) 
100 !)!)lJ 
1000 J ~J\)fl 

ST.\:-" I·,\n.~CT 

U.,u P n'cet 
$0.25 

." .215 

TYPE 938-X JACK 
ASSEM8l Y 

CQ/.fe 11'(1"'/: 

Q,'«III;I/J 
lOoW 
100 \)<..)/J 
looo- l9!l9 

ST A "'1' A ItA liT 

(/,,;1 I'r iut 

$0 .40 

." 

.33.5 

TYPE 938-Z REPLACEMENT BINDING POST INSULATOR 

238 

T lte '1'1"1').: V::IS-Z I Il~ u l (ttOrs !i ~ Ib, · '1' 1"1'.; u38 Binding l'o~I~. fI.S well as IllI' 
oh~o lele '!'yn; 138 Binding Po~ts. !-lill"e, in atlditil)lI to til(' ahove:, t.he T rI'.; 
'J3S .. Z insuhtor,; muunt in fhe S:II1W ( I~" di:lmC!l"r ) h(Jl<.'~ :IS till' "bsol(otf' 'l"YI'.: 
27.1· Y and " i 'L~ lI 1ator~, tl'ry ."elye :IS rc»l:w('mcllt~ fl)r I"e Tn'.: 2i l insub tor~ 
or to mounL T n'.; fl3S binding 1»osIs in place I)f Trl'.; 13S hindinj! !KJSI". 

I',.i" .. t wr 1"';"-
:," 1(1)- 1000 :!(JOt) 10.411"1 

OT""c,.:--,,_-:-__ ~--'-("'·f><.I(" \l"IIr,/ 9\) 9!l9 19\~) flfl!)9 111) 

938 .. Z I ln,ulator !IT.\\"I 'IIlII')1I I $0 . 175 I $0.165 I $0 .155 I $0.145 I $0.14 

";>Olin,"",,>} <1\l3111i\)" sold . t;>;' ct I'nce:s. lS" rurt hcr 'lU3U t 'ly d i.ocu""I&. 
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PARTS AND ACCESSORIES 

PATCH CORDS 
TYPE 274·NCO PATCH CORD 

T hl) THE 27·1<\CO i~ n thrCI,.-- fwt shielded lead 
1('l'lllinat{·,j with 'i'l' I'E 27·1-.\1 U double plug~. 

Code Word 

274.NCO I Patch Cord .•... \ ><'I'A:\l>!'AltI.OO I $3.50 

TYPE 274-NEO PATCH CORD 
T lu.) Tn'I-: 27·\·:\ EO i~ :l :<llic1ded lead, thl'UC feet 

10111/:, tCl'lllinalcd with T YI't; 27-\·:'\0 :;hicldcd double 
plugs which arc permanently attached . 

T!l c,.'--, ______ ,CCO~O'O,_I"'C··C"O'" lC'ric"'· , 
274.NEO I Polch CO.d .•.• • \ !<T.~l'r.t:GE\·.: $s.oo 

TYPE 874-R21 PATCH CORD 
T he T n'.; 87·I·TIZI Patth Cord ('on$i~l~ of tlirt'(' 

fect of fI<.:xihlc, ~ in!!lo-"hiddcd coa"ial ("able wilh :l 

numin:d char:u' tcri:<tic impe<i:u\("c of 50 ohms. It is 
1<:l"minat(:d with TYPE 874·(;58 ('o:.'\i:11 COl\lIc<.:lor~. 

'/"111'0'--,-:------, COlic Word,--, ,"c"C·'O'-
874 _11: 21 \ Patch Co.d . ••. • 1 CO" XH U,,1'~;1t 1 $5.50 

1',\"1'1-:","1" ;";0"1"1 (;1-:. &.., ;..;u«·~ a ""d·!. l}.~I(C "j . 

TYPE 874-R32A PATCH CORD 
T I,e Tn~; S7-t-H 32 .. \ Pa!f'h Cord is a single -"hidded 

cOH"ial (':ll1le three feet 1011~, with one end terminated 
in a Tnt: 27·1-'\1.) :-'hiddcd Douhle Plug and the 
olllt.;r in a Tn'l>: 87·I-C58 COH"ial ('onm)l"l.or. 

BASIC PATCH CORD 

50 n Cho.octe,'or" lmp<)dan,c Tinn<)d Cappm 8raid 3400 v. pe<lk. b,,,...~down 
3 amp ....... peak, ' Ol,ng 116"d 810a 1200 Y. pe<lk, raling 

. V' I' RI MA Slandard 
~ Poly .. thylcn .......... ~ ,ny,'o _ -'- . 

=:._~\-_ ---.: . IE T"I"phono T,po 

951'1'1 St,o"dod T'nnod ,.,.---' 318'd pla'od b,on 
~ ....... ~ IAWG20' - Ooi"hl.Alloy_ 

- . . " Copp<>, '----'__ Connw 10 
I PIgtaIl 3 long 274-NF IB,nding Pooto 
1-----,3 fee' ------i O"o<lly 

The T yp ,: :n,I-.\ F Patd, Curd is llw ba .• h- unit o( 
an eXI rPII'c1.,· ver~:tti le s.'·~letll of (·orUlcctors. C~i ng I Ill" 
adaptor~ alld ]thl~~ on the rolluwin~ p:l~C, r'o lln ectio ll ~ 
(':111 he made to t;el1pral Hatlio ' I rn: 87·I-Co:l~ial 
Elemellt", General Hadio Tn't: \);38 Bindin~ l'o~t~ :md 
GCl1cr:d Badio 'i'YI' t; !l38-B Clip~ . :\rmy-'\a\")" t.'·IW 
X. I ~.\C, C , 11.\ , and I..:IIF coa"bl cOlln('('lor~ , :lI1d 
\ ' 11 ].' al,d UII F trall.~nli~~ion lines al"C :11 1 :If'POIll
modale.! t.hrollp;I, the Tyl'~: 87-1 Co:txi:d Adaptors on 
p:l,"l'.' la;I-138. TllP~e (·onnc(·tiom (',m he 1ll:lde with 
:1 l11il,il ll Utll l'Ul11lwr of unils, pcrt llitlitll,: !ll:lxil11utll 
I!cxihilily from a givcn patch (;0)"(1 :ttld connector :;~_ 
sorllllent. 

T I,e dt":lwinp;;; :11 the ri ~ht indit"alc ho\\" t he TYI' ~: 
27-1-:'\"1" Patti, Cord i~ a1t:;dwd (0) I\,e T ypt; 874-Q6 
,\ d:lplor. Tyn: 838-B .-\JJigalor ("lip~. the TYPE 
2i ·I-.\ II \ I )ouble Plug, :mt! the ]"y 1'.: 2i4-X j) ."hi(·ldt"d 
I)oub!t· Plug:. 

274_NF Patch Co,d . . . . . . . I 
--""·~C'C' CIC,.""C,l'--__ ~---'-'1 'rice 

$2.00 
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PARTS AND ACCESSORIES 

Tyl'" 

274_MB 
214 .0 8 1 
274.0 82 
838·8 

CONNECTORS AND ADAPTORS 

Double Plug •..............• 1 
Inllllo1, d Sing ' l Plug (b'o~k) .. 
Inlul"ted Sing" Plu g (re el ) •. • 
Al1il/O!o. C lip .•.•.• _ •.•.•. 

('"d,. """·O~,,,,{:-~---: 
!;T"':-;l'AI(I~C(l $ 0 .65 
"T.~I· I .na:-.:,. O.SO 
,.T\I'I.'"f;.\!tc 0.50 
.' T.\ ",-,\ 1\ "II' 

Jl)-n~j 

SO.SS 
0.40 
0 .40 
a.lSo 

(",, ;, J'riat 

llMI 
I!/!I 

$0 . .5 2 
0 .38 
0.38 
0 . 14 

;!I)()-

-I $0 .49 
0 .36 
0 .36 
0 .13 

11 "10 

"I' 

$0.47 
0.34 
0.34 
0 .1l 

O),linimum q""nt;ly IIOId. 
fSN; no 'urth,-r q".~nli'" ,Ii.~o\l"' " 

240 

TYPE 274-NO SHIELDED DOUBLE PLUG 

The Tn'}: 271· :\" 1) :'hidtk·d ]}o uhll" " lUI:: lM'rmiu l"omp\l"tc ~hi('ldill~ 
uf i'.\·~tcm" \Ii'iJrg Tn'.: !I3S Bindin~ 1'/l~ I~ <, ,-iud, "p"lrill~ ) . Wilen this 
I1 l1it i.~ 1'1uJ,:gt. ... 1 imo ;1 p:lir or Tn-t: !l3S IlirulillJ,: 1'1' .• , .... Ihl: 11\("\:\1 "ap 
(",>;Iends ~l\)wn IOw:1r<1 Ihe p,md 10 proddf" f"lTt~'\ivc ~1,i{·ltIin~. (":lhk 
cntr:III<"C to the t,ll) i~ fr<)In f'ilhf"r ~i\I(·. ,tllIl polarity ilHlif':Hi"u i~ provided. 
I t lit,; tI'e Icnnin:Hion on the Tn~: 271·:\1' PaId, ('ord <I':Il/:\' 23!l). 

r/l~ 
274·ND 1 Shielded DoubLe Plug ........ 1 "''1'11'1.' .",ut: $1.50 

TYPE 874-06 ADAPTOR 

The TYI'.~ 8i4·Q() ,\ .!aptor is dc;:igned to fit. the tl'nninntion of the 
Tn'.: 271-:\]-" Patd, ('ord dl'~t'I'ib('t! on \l,e Pt't,(·I·.lill~ p:I(I;I'. It i~ the 
ll('('e~~nr.\· link for t"<)!ll],ll"I(, intpr(·f)lIllt'I·t inu I)f IiiI' T\"I'~: 87·' ( 'oaxi:ll 
Elenwnl.!i wit h ,)tlwr ~'"~1t:m~ of (·011l1t'{·tor~. TI,e (·"It \;,.1 clements are 
.Ie;.t:ribed on p:lgclIl 122'10 139. 

Type r",/f Lf...,d "rice 

874·06 1 Adaptor .......... ... ..... . 1 (,'O,\XC IA)S.:-,,--l $2.25 
\'.\T E:ST :SO·f1eE. ,..,., :0;", ..... 3 ~nd I. l""l:e vi. 

TYPE CAP-35 POWER CORD 

Thi~ i ~ the power ron:1 ;:11"1)1i(.'(1 with Gener:.1 Badio :I-e ol)Cratcd 
in~l rlltl'('!llS. A "i~h-<IIWlil.I·, I ur:lhlc l'OIlII(X' ll'lr. dc~igned ror ruK.~Cl.1 
service. Cord is 7 fC'CL 'on~, {'()n~i~linJ,!: of \11'0 :\0. IS ~1r:m(lcd ('() nduclor~, 
ruh]~r eo\·crCtI. I'lug :lIld conne<,·tor bod ies arc mult lcd in rubber dire<'lly 
10 thc rubber ~hca\h of lhil cahle. 

T!l11e ,\"fl 1I'dVlll ('t1tfc 1L'(>rd 

CAP .Js!pawer Card ....... 1 8 Ox. cown' $1.75 
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SMITH CHARTS 

In m{'a~llr('m('nls on transmis:,joll-linc cit,
<:lIit~. if is oficll IlCC(,SS:HT to deiermine 01' 
COl'l'c'<;t for the im pc{/:ulcc transformation 
pnxhlt'cti hy a length of linc. T rall:,;mi!).Sioll
Ii I}(' C<Jltal ions can Ix- u;;t.'( \ to make I he calcula
tion. but the process is lahorious .. \ cll:I.n \\'i th 
which the calculation" can be made' gmph
ieall\' \\'jlh \'('n' liule ~ fTort has be('11 d(>\'j:-;('d 
h\' jJ. II . ";midl1 and is know n as ,ll(' Smith 
cLart In man" CflSCS ntluabk information 
(';\11 be gai ned I; .... directl,\' plotting a series of 
mc.usurCllwnts on the ch:1.!'1 . In add ition 1 () t hr 
n,pp1ieaiioll indicated abon', Ih<' ch:irt ("all he 
wwd to determine t il(' \'SW H c01'l't'spnndin)( 
to a ny impcd:U1c(' a nd to com'Pl'1 from impcd
arwe to ndmittalw(' and \'ie(' \'crsn. Th is chl\r1 
is ,·cr.,· useful for mcasurcmcnts using tIll' 
TYI'E 1601-.\ V-lT-F TIridge, THE 1G02-B 
U-II-F .\ dmittancc \Ieter, and the TYp~: 
87·1- 1.13 S lottcd Line. 

Smith chans aTe usually d r:1WJl \\"iih 
norma lized impcdancc eOOl"liinatC's. so Ilwt 
they ("an be USl'<1 ,,'i,h lilll'.s of any impe<lalH·C'. 
For work at a sinp:le ("hara('tl'ristic impC'dancc, 
:l dlar! reading directly in impcdnncc or 
adlllil1anec is more con nmicnt becausc it.. 

' EI""I....,n;e •. ",,1. 17. 1\(>. I. I'P. 130-IJJ. JIB J:!':>, J""""ry WH. 

SMITH CHARTS 

p\imi nates thc normalizillJ.!; operat iOIl. Thrc'e 
forlnS of the ::\mith chart arc :n'ailable, 
01\C' wiih normalized coordi nates. one wit h 
im pcdancc coo["(linal<'''; (:>O-ohm chura("lt~r
i:;tic impedan("(') , and one with admiltall('p 
coon.l inalt''l (20-millimho ch:u:lctcrislic ad
millnn{·(') . The .')O-ohm chn1":l("IC'ristic imr)(~d 
an('(' (20-millimllo c llnractcri i'ilic Ildmittnn('c) 
i1-l COlllmon to nil (;1'1\{'I'al Hadio ('o:txi:1l 
equipment. Ch;Lrt1-l are prinil'd on thin 
8 t t x II " ]):lP(,]". 

SC"(>]"<\I topics of the appropriate' chan nrc 
furni:-<hed \\"ith t hc THI': 87-1-1, 13 Slotted 
Li ll(' . thc ']'Y I' I·; 87-1- l ' B Bal\lll. th(' T\"I' ~; 

HiOI-.\ \ '- Jl -V Bridge', alld th(' TYI'E J(j02-B 
[ '-11-1' :\d mi tl nrl("1' :', [(' [('1". ('harts for olhN 
appli("ati() I1 .~ alld additional charts for t!!-'(' 

with tit(' aho\"(' instruments can be obtained 
from (;('ll('nll Badio Comp:m.,' a t Ihe follo,,'
ing prit·C'):: 

Qu(lIIlil!J 
no 

100 
2.>0 
500 

1000 
2000 

Price 
$2.00 

3 .00 
6 .25 

11 .25 
20.00 
37.50 

Smith CharI - Admittance Coordinates ........... . A 1):\IIT(:II;' RT See Above 
(20-millimho Characleri.-;lic Admittancc) 

Smith Chart - Impedance Coordinates . . .. .....• . •• 
(50-ohm Cha racierist ie I mpcdancc) 

Smith Chart - Norma lized Coordinates ............• 

B( l' ~: !) CI1 ,\ HT 

;>IO!U! .... C II .... HT 

GENERAL RADIO COMPANY 

See Abo ..... e 

See Above 
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APPENDIX 

The 'H'{'''mp,myin~ ch,u-, ""'.'-'''' "_Nt to find: 
( I) Tile '""''''\''''"c of a 1:;'-';'" i,,,l,,('t:or\(~ :It :I I:iq~" 

fn"l"\"wy, 
(2) Thl' n':I,"I,UWC "f " :,:i,"'" C"I",";I,,"'''' at " gh'cu 

frl" llIt·,wy. 

(3) The r,,,,,",,,,t h(''1''''''''Y "(,, d"'11 i"dUt"I:<I'c(.' :Iud 
""1,,1('1'''"''(.'. 

I n "",I"r w (, ... ;1;,:1'(.' ,h" .1,'1<'>'-"';"" ';'111 "f ,,,,,):,,;1,,,1(.' 
of the <III:l1l1il;'" ill ... ,ln·o! ,,, t"" OJ'' 1111"1.'<' _ig"ifi",mt 
lilt,,.,,:_ tl,,, ,-10,"-, i, .Ii,i,l",l ilO'" '"'' 1"'1'1 •. Fil:llrc 1 i~ the 
eoml'IN,· "h"r' , .. I", II-",j r",. 1'''''111. ('"I .·"b,j,,,,-. Fho:"re 

2. ,,"hkll i~ " ";111(1,, ([(,l":ute of I'i l:llr<' I ... ,,1,",/::<,([ appr<oxi 
m"'t'I,'" '7 Ij",,,<. ii ,,, he u~l'(l where th(' ,ilmilk,,"l two 
01' Ihl'ee fil:lU'l'" ""j) \" he <I('I",.,,,j,,..,,1. 

TO FINO REACTANCE 
EII lf''' th .. "10,,,-,,, ,'"rd"ally fr<)llllhc '",tWII' (frt~ Llll""'~') 

nlld :,I",,~ \lIt· l i "l'~ ,bU1in~ III',,"anl t(l \h<, I .. f\ (ca l" ... i
UII'O'(') ",' to tile risd,t (i"dll<"t;on<'C). (', ... r<,_pomlinJl: ~("":lle~ 
(uPl .... r nr 1" ..... ,.) mll'\ he u ..... ·d th"'>1l~hollt. PrujC"Ct 
h"ritulI\:tll,l" In ,I,l' Il'f\ (,.,,'" thc illtl·r ... ·'·liun :",d rC:"ld 
n·;I<"I""' ... ·. 

Write for Enlarged Copies of These Charts 
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TO fiND RESONANT FREQUENCY 

1':,,1('1' the ~ laillill).( linc." r",' Ihe ::;"CIL i"d,j('\,w('{! "",1 
~''''''''' il''I'''<'' 1"'I,j.·,'t d,)\,"""",,,''\ r ... ,,,, 111!'i ,' inICI'.-c'''';'", 
(,w \ !'t'ad 1'("''''''''1 frequcllty f""", tile 1,.,(1"", ~<·"l('. 
( ""'''f''I~,,,dilll: ~o:"lc~ CU llIIcr Or luwcr) """t he u-"t-.:l 
Ih""'I):Io"ut. 

t:.«I",,,I<: The ~"rn],lc point j"di":I\I'<I (1'iIlW'(' \) 
currt .. pond. 10 :t fr<'tluellcy of ""OUl ;tll) kl' ,,,,d an in
,JUl't"",'C of ,.00 ,.h, or " ('fll"1f'i1:tr1<"C of lOll "",f, .d,",UI!: 
in either ca.c " rc:tc\""("t} of "hout :.'HflU ohll\~. T he 
rC'<,II:mt frCIIU('''('Y of " r ircn;t (:ollll.in jnll: thc"C \'"I"c" 
of indu~ I :I1"'(\ and <'"paeila",'\) i~. of .... ,,"'.'c. ,(II) k .. , 
"1>I.ros;"'" u·ly. 

REACTANCE CHARTS 

USE OF FIGURE 2 

Fi)(","~ :! i~ lI",d til ohlain :uldi T; otl,,1 PI'<:";,j"lI HI 
r(',,,HllIl: Im~ d"c~ Ilnt \)I:wo;) tho;) d~.-illl,, 1 puint whi"h ",,,-t 
he IO"atcd froll\ II l)r('l ilu;"'UT O!lltiT "'I Filtlll'e I. ~;''''O 
Ihe ~h"rt Il('r(''',n'ilr requirc~ Iw<> 1,,1t,,";lhmic ,lcl':"I('~ 
f,,,. ;,,<\url:lI"'O :t",l (,!I!I:lril""'",, for r\"('ry ~i,,~I(' ,1""'I(\c 
o[ f,."'t"c"('~· :111,1 .... ,,<'taw·c. ulIl(.'_~ the ~·t>n·~·t <\1l,·:"lc fljr 
L ,Hid (' is f'hh-(,'II, the l·:tlr,,!:.wd ,·:tlue_ o f rf!:tct:o,,~'C :"HI 
r.·('(tll('''f'~· will III' illl'!"r.)r h."" [,,,"lOr of :!.W. 

""r""'/H' -: ( ('""Ijlllll'tl. ) The re>O<":lII<"(! <""nc-p'm,Ii "1I: 
In .:;4 IIJ lih or It II) IiJlf i< ~~:In <)hlll~ at, I ~ kf', their re"}IInl1 t 
fr<'<lu .. nrr · 
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APPENDIX 

A CONVENIENT INDUCTANCE CHART FOR 

SINGLE· LA YfR 

T he eh""T Ill) (he "exl pa~" j , ""(.,, r,,,' dete,.,,,;,,;,,.: lhe 
I\'tTll )"'1' I,f ' U"'O< "'·(""-'."'T to ol)l,,;n "l(;'-C Il ;" ,t'tct"ne" 
"",, ~i\"'" w i lLd;,,~ [om" T lw " )"Ll'! 1.,ln\\' i" p)()1I f'd f,,"n 
.,ulIld" .. (i wi ,,,li,,\( ,la t a puhli,hed 1,.\' "; "e " , ,,,,,,f:o~t,,'c,-~ 

310<1 is u.cd !() d~TN",ine the ";I'e .,j,.c. 

The \·"ri"l.I~, :He n. the "'"")""- of t\l""~, "".[1 ,I the 
""liu (,f "'i"din)( lonelh 10 11';",1;"", di"meter. The ,.alio of 
;"(1" .. ",,,("<) [V di,,,,,('\cr of windillg I. d i~ u;f!;1 ,,~ " 
I'",-"n'ctcr. 

Th(! (',,"',e., we re eotnn"t~d f,-o'" the C~l"'c,,i(m gi\'(m 
ill Ci,. .. ,,!:or '.! or 11,(- L'_ ", B",. .. ~u of "l""d",.d,. ' whi,·h, 
,,_i,,~ the t~'rl1,i"ol"cy or the dun'\. m"~' I~ ""riu(',,, 

.O:>':;Ol- ,,;p. 
}, = --,- " OJ 

wht,,,(, l. ;, t hp ind" .. tatLc(' itl ph , j( j ~ l\"J:aok,,'~ "olt,tam, 
:llLd d "lLd l:ore in ;]>< ,h",. 

Thi~ fOf'" <>1 !I,~ {!xW<,-.-ioli j, p~rti""I"rl~' r .... "'·e";(·"t 
!"'('''''~. j" \1" ,i'(I ,i,,~ '">il,, II", ",,~i,,('C,' Im'all,' ,I"rt _ \\;\ 10 
",,;\,en r.,iI f,",'", (/ " kuown) and ,,~('d, ~ gin'" induct
"to,,, (, (/' d (':1_il,'" ,-"in,btccl). 

SOLENOIDS 

Sin('() :-:aJ( ""k:t'~ ~(),,'Lmt dcp.e"d~ on the ,·"t lo l i d. 
the "'C of Ih ; ~ rat i .. ror The 11,"-;'On l,,1 " ·,,1,, 1I 1 "k('~ ,,1\ t il" 
'·"nO,., 1',,,,,1],,1. ", Ik<t.;" pl"";"1! ,ho",. ,,,, I)' ",,0 ~"r"o 
"Nd i>() ,,, Ie,, I:.I,·'1. "1'1"0 "nwn can I", draw" fro," 
leIHpl:ttc. 

h >r j"'(!I"I",I;,(inj! 1""w('C1I l'ur""". " I"~,,,'itl"";e ~c"l(" 
("()"",i"l: onC <1",·"d.., <)f L d i~ ~h()wn"~ the li):"ht "I the 
ch~rt. 

EXAMPLE 

:\ .• "" ex""'ple vf th" "' .. of thew d",rt ... , c<>",i<i(lr the 
1"'ohlc", of dr'i~"i'H!: ""oil of lO(J.uh i"d"<:l,,"~"{l on " 
,,-ind;1)1.: foroo, Iwo ;u<"l.,,, ill tk""ctcr. Wilh "" ,"'" il"l>l" 
wi"d i,,1.: <I'at·c of two ;·,, 'lw< . The ttl", ,,,it.,- l id i" '" oity 
"nd / , ',/ ;., 50. E",~d"J.: the ,.)lUrt at /, 'd "" .~() ,,,,,I f,, \loll'_ 
jnl'; d"wll the ('1\ 1'1'" at , h" "cl,t i"" l li ne I 'd - I . "''' Ii ",I 
tll"t II. :" i",li""'c\l },)' tho I"ft hnnd ' -crtic,,1 .,, · :< I~ . b 
;,4 ,n"'t,' . 

W;th" winding "I",e(' of ,,,,.--. in~he,' . tloi, j, "'lui":den' 
to:'?, tum, IlCr Ii"",,,· ;",1,. d""c ",.--.""d. Thl) , .. "·",,,1 ehart 
~h.--.,,-~ thnt :-': u. 1$ ~,,,,,,,,,I OJ' ,'i,,"!e-~ilk- . :-':o_:,?O <1",,1,1,·. 
~i lk-. 0,. ,in~lc-I·"tl0tl- ",. :-':0. :,?:,? do"hlc-(~)t!""-"""c"ed 
wire w""ld I,.. ,,-.col ph,,, m,,,,,d. :--;".:,?5 b"1'e ",it·c. 
do"hl,· '1 ""''''1. ,·",,1.1 "I·" 1", ",,,,I. 
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APPENDIX 

DECIBEL CONVERSION TABLES 

It i:-; cOllvenient in measurements and en'!· 
cu lations on com mllnir:aliow; systems to 
express the ratio between any t.wo amounts of 
electric or aCOllfit.ic pOwer in unit,; on a 
logarithmic scale . T he decibel (l / lOth of the 
bd) on the brigg;;ian or ba.'<c·! 0 scale and 
the neper on the napicrian or basc-e scale arc 
in almost univCI"Sal use for this purpose. 

Since voltage and cmmnt. are mlatecl to 
pO\H.l r by impedance, both the decibel :~nd 

the ncpcr c"n be used to express voltage and 
current ratio;.;, if care is Laken to account for 

Occibcl - ' ['he Ilumber of decibels N db eorre
~ponding to the mtio betweell t\H) lUllOllllts 
of power PI and ]>2 is 

Ndb = 
I' 

10 [oglO P: (1) 

When two voltages HI and t'2 or 1,\\'0 cur
ren ts I I and 12 operate in identical impedanc(~, 

]l.1 .J~ = 
Fl 

(2) 20 log lo ;. 
;2 

and lV db = 
[, 

20 logl ~ Tz (3) 

If 8 1 a.nd 8z 01' I I fl,nd 12 opemk in unequ:d 
impeda.nce::;, 

and 

Ndb = 

k + 10 10gIO ~ 

Ndb = 20 logro ~ + 
k + 10 loglO ...2 k, 

(-I) 

(5) 

\rhcre hi and h2 arc t he ab:-.olute magnitudes 
of the corresponding impedances and kl and kt 

a.rc the vfI,lucs of j)o\\'er factor for the im
pedance,,;, E l, 1<}2, 11, and 1 ~ arc n.l...,o t he 
absolute magnitude:; of the cOl're,.;ponding 
quantities. Note that T able I and Table II 

t he impedances ~\.<;so(:iatcJ with them. In a 
similar manner t he cOlTe~ponding acoustical 
quantities can be compared. 

Table J and Table J l on the foll (ming pages 
have been pl'cpamd to facilitat.e making COIl

vcrtiions in either direction between the 
number of decibels and the eorrc!'Jpondin)), 
power, volkl-ge, and current mtio~. Both 
tables can also be used for nepe,.~ lLlld the 
mile of s/<mdw'd cable by applying I he con
ver':'<. ion f~l.Ctors from the bole on t.he opposite 
page. 

can be used to evaluate the impcdalltc and 
pOII(:r factor tenn,-;, s ince both arc "imilar 1,0 
t.lw expression for pO\rcr ra.t.io, equation ( I), 

Neper - The nu mber of Hepet-S I\"" op CO!Te-

\
' , PI , 

S p Ont IIlg to ~t PO\\'Ct' ratio P
2 

liS 

\" I I I~l 
1 ' n~p = "2 og~ 1'>2 (6) 

HI 11 
For VOltH.gC ratios or ClllTCnt. ra.lio::; -

J~2 12 

Irorki ng in idcntic~~l impc(h~ncc::;, 

iV n< p = 

lV".p = 

E 
[og~ I':: 

, , 
log~ 12 

(7) 

Whcn ;-:1 :md E2 or I I and 12 operate 1tl 

unequal impedatH"es, 

and 

El I £2 1 1:1 
log. -1' + -2 loge Z + -2 log. -" (8) 

!.2 '" 1 '2 

I k( 
+ - [og.-

2 I:~ 
(n) 

where hi and Z2 a nd k( a nd I.: z arc a...., in cqua
tions ('I) and (5) . 
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DECIBEL CONVERSION TABLES 

RELATIONS BETWEEN DECIBelS, NEPERS, AND MILES OF STANDARD CABLE 

To Fiml 

. Icdhcl.s .. . . 1I r,1 II CIIC">I 
der·ibcl$ .... . 

miles of ;;.u,nOIOI'd cable 
mih~$ of :>tftnc\tm\ e:,blc 

ll(lpCr"Ii ••••• • 

nCIXlI"IJ ••••• • • 

1.<J,';(i 
. fJ.l i 
. un 

S.f~G 

Inilc~ of :;t.,,,,dHrd ..,;<1.1" 
dcdl)(ll~ 
!lcper>! 
decibels 

f) . 175 mile.! of ~1:'l)dard CHt,t(! 

TO FIND VALUES OUTSIDE THE RANGE OF CONVERSION TABLES 

V:1. lucs out~ide the range of cit-ht'I' T able J 
or Table I L 0 11 the following pa,ges eall be 

rcudily fo und with the help of the following 
~i mplc rILles: 

TABLE I, DECIBElS TO VOLTAGE AND POWER RATIOS 

Number of decibels positive (+): Subtract 
+ 20 decibels sllccessively from the given 
Humber of decibels until the remainder fa lls 
within range of Table I. 1'0 find Ole vol/oUt 
ratio, m ultiply the corresponding \'alue from 
the right-hand voltage-ratio column by 10 
for each t ime you subtracted 20 db. '1'0 find 
the power ratio, multiply the corresponding 
value from t.he right.-hand power-mtio colu mn 
by 100 for each lime you subtracted 20 db. 

Example - Git'en: 49.2 db. 
49.2 db - 20 db - 20 db = 9.2 db 

I' oltaye ralio: 9.2 db --t 2.88·l 
2.884 X JO X 10 = 288.4 --t <In. ~ db 

Power mfio: 9.2 db --t 8.3 18 
8.318 X 100 X 100 ~ 83180_ ·19.2 db 

Number of decibels negative ( -); Add +20 
decibels successively to the given number of 
decibel;; until the surn fa lls wit.hin the range 
of Table I. Fm' fhe ~'ollage mt-io, divide the 
value from the I('ft.-hand voltage-rtl.tio column 
by 10 fOl' each time you added 20 db. For the 
power rettio, d ivide the value from the left
hand power-ral io colu mn by 100 fo r each time 
you added 20 db. 

Exa mp le - Given: -49.2db 
-49.2 db + 20 db + 20 db ~ - 9.2 db 
l'oUage mlio: - 9.2 db --t .3467 

.3467 X 1/ 10 X 1/ 10 ~ .0034G7 _ 
- ·19.2 db 

Power ml-io: - 9.2 db --t . 1202 
.1202 X 1/ 100 X 1/ 100 ~ .0000 1202_ 
- -to.2 db 

TABLE II : VOlTAGE RATIOS TO DECIBUS 

For ratios smaller than tho se in table- ".\ tul
tiply the given ratio by 10 successively until 
the pt'oduct can be found in the lable. From 
the number of dccibcb thus found, subtmct 
+20 decibel:l for each time you m\llliplied 
by 10. 

Example-(,'ivcn: Voltage I'il.tio = .01::\ 1 
.0131 X 10 X 10 ~ 1.31 

Prom Table II, 1.3 1 --t 2.345 db 
2.3'15 db - 20 db - 20 db = -37.055 db 

For ratios greater than those in table 
Di vide the given ratio by 10 f;; uccessivcly 
until tho l'omainder can be fOllnd in the table. 
To the number of decibels t.hus found, add 
+20 db fol' oach t ime YOli divided by 10. 

Exomple- Gil:clI: Voltage I'atio = 712 
712 X 1/ 10 X 1/ 10 = 7.12 

From Table If , 7. 12 --t 17.000 db 
17.050 db + 20 db + 20 db = 57.050 db 
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APPENDIX 

TABLE I 

GIVEN: Decibels TO FIND : Power and { VColtage
t 

} Ratios 
urren 

TO ACCOUNT fOR THE SIGN OF THE DECIBEL 

for posi!;". (+ ) volu .. of th . d ecibel- BOlh voltage 
and power r:llios fl l'(l grc:tlcr than uni ty. UI'C the two 
rigilt.h,.nd columm~. 

VoJl"lJ~ 
Ratio 

1.0000 
.!lSSG 
.97H 
,066 1 
.05(;0 

.94·11 

.0333 

.922Q 

.!H2Q 

.90 16 

.8913 

.S8 10 

.87 10 

.8610 

.8.('; 11 

.8 414 

.83 18 

.1:1222 

.8 128 

.8035 

.7943 

.7852 

.7762 

.7674 

.7586 

.740!) 

.74 13 

.7S28 

.7244 

.71 6 1 

.7079 

.v!)!)8 

.6!)J 8 

.0839 

.676 ] 

.6683 

.6607 

.653 1 

.0.157 

.6883 

.6310 

.6237 

.6166 

.600S 

.6026 

.M57 

.5888 

.58'i!:t 

.67S4 

.6680 

E .... mpl.---<h,'e,.: :I: 9. 1 d b. Find: 

-db+ ..... 
Power 

db 
Vol/ilUf 

Uu/in Rutio 

1.0000 • 1.000 
.9772 . 1 LOll! 
.9550 •• 1.Oi S 
.9333 .s I.03~ 
.9120 .. 1.047 

.891 3 .!l 1.059 

.81 10 .G 1.012 

.85 11 .7 1.084 

.83 18 .8 1.096 

.8 1i8 .9 1. 109 

.7943 I., 1.122 

.7762 l.l 1.1 35 

.7586 I.' J.HS 

.HI S I., 1.1 6 1 

.7244 1.4. 1.1 75 

.7079 I., 1.1 89 

.G!U S 1.0 1.202 

.671H 1.7 un o 

.(;607 1.8 1.230 

.6457 I.' 1.245 

.6310 2.' 1.259 

.6166 ' . 1 1.274 

. 6026 ... U 88 

.5888 .. , 1. 30S 

.5754- ... 1.3 18 

.5623 ... U S4 

.5495 ' .G 1.349 

.5370 ' .7 1.3(l!; 

.5248 '.8 1. 380 

.5 129 •. , 1. 396 

.5012 3.' 1.413 
AS08 3. 1 ].420 
,4786 3. 2 ]A'H; 
.4v77 a .a ] AG!i! 
.4571 '-' 1.47 9 

.4467 •. , 1.406 

.4S0S ' .G l.5 l 4 

..1266 ' .7 1.58 ] 
.41 69 '. 8 l.549 
04014. •. , 1.567 

.3981 ••• 1.585 

.8890 ' .1 I. 60S 

.8802 ... 1. 622 

.87 15 '.s 1. 641 

.868 1 , .. 1. 660 

.35408 ,., 1.679 

.:H(i7 '.6 1.698 

.8388 '.7 1.718 

.88 11 '.8 1.788 

.8286 ,., 1.758 

Power 
Ratio 
--

1.000 
1.0iS 
1.047 
1.07i 
1.096 

l.Iii 
1.148 
1.175 
U Oi! 
1.i30 

1.259 
U!88 
1.3 18 
1.349 
LSSO 

1.41 3 
1.445 
1.479 
1.5 14 
1.549 

1.585 
1.622 
1.660 
1.698 
1.788 

1.778 
1.820 
].862 
U I05 
1.950 

1.995 
2.042 
2.089 
2. 138 
2. 188 

2.2S0 
2.291 
2.84>10 
i .a99 
2A55 

2.512 
2.570 
2.630 
2.602 
2.7S4 

2.81S 
2.884 
i .951 
8.020 
3.090 

For negat ive (- ) volues of the dedb .. l- Uol h \'oltage 
lmd !)()\\'cr r:\t ios a rc It·"", Iha n unily. Usc the t wo left-
11(\IIt oolunu\!I. 

+~L 1 dh 
- 9 . J dll 

-
Y o/l"ge 
Nulio 

.5623 

.5559 

.. H 95 

.5488 

.5a70 

.5309 

.H48 

.5 188 

.5 129 

.5070 

.5012 

.4955 

.489R 

.48402 

.4786 

.4792 

.4677 

.4624 

.'1571 

.4510 

.4467 

.4416 

.4365 

.43 15 

.4266 

.4217 

.4169 

.4121 

.4074 

.4027 

.398 1 

.3936 

.38flO 

.38·16 

.3802 

.3758 

.37 15 

.3673 

.363 1 

.358!) 

.3548 

.3508 

.8467 

.8428 

.8388 

.9950 

.33 11 

.9273 

.8236 

.8 199 

POiccr I 'oft;;; 
Nalio !lal io 

8. 128 2 .8.'i1 
0 . 1230 • 3308 

- db+ ... .. 
--

I' alr"y" r " Ult'cr 

" R alio 11111;0 

.3 162 5.' 1.778 

.8000 5.1 1.799 

.3020 , .. 1.820 

.i 9(;] 5.3 1.84\ 

.2884 ,.. 1.862 

.28 18 ,., 1.8S4 

.2754 '.0 1. 905 

.2692 ' .7 I .D28 

.2630 5.8 . 1. 050 
! .2570 '.6 1.972 

.2512 6.' 1.995 

.2455 0.1 2.0 18 

.2!'1!)!) 0.' 2.042 

. 2~ 01-1 G. ' 2.065 

.iiOI G.' 2.0S0 

.2289 0. ' 2. U 9 

.2188 0.0 2. 138 

.2 18S 0.7 2. 163 

.2089 0. 8 2.1 88 

.20<12 G.6 2.213 

. 1995 7.' 2.239 

. 1950 7. 1 !U65 

. 1905 7.' 2.291 

.1 862 7.' 2.3 17 

.1 820 7.' !l.344 

.1778 7.5 2. 37 1 

. 1738 7.6 2.399 

. 1698 7.7 2.427 

. W60 7 .8 2.4!iS 

. 16U 7.9 i.48S 

. 1585 8.' 2.512 

.1549 8.1 2.54\ 

. U 14 8. ' 2. 570 

.1479 8.' 2.600 

. 1445 8. ' 2.630 

. 14 18 8.5 2.66 1 

. 1880 8.' 2.602 

. 1341) 8.7 2.7i8 

. I SI8 8.8 2. 754 

. 1288 8.9 2.7S6 

. 1259 9.' 2.818 

.1230 '. 1 2.85 1 

. 1202 6. ' 2.884 

. 1175 6.' 2.917 

. 1148 9.' 2.95 1 

. 1I2i 9.' 2.085 

.1096 6.8 3.020 

. 1072 6.7 9.056 

. 10·17 9. 8 8.090 

.1 023 '.9 !I.liG 

P ower 
Ralio 

3.1 62 
3.236 
8.3 11 
8.388 
S,467 

3.548 
3.63 1 
8.71 6 
3.R02 
3.890 

3.981 
4.0740 
.1. ]09 
4.206 
4.366 

4.407 
4.571 
4.677 
4.7S0 
4.898 

5.012 
5.1 29 
5.2·18 
5.370 
5.495 

5.023 
5.7154 
5.888 
6.0i 6 
6. 166 

6.310 
6.457 
6.607 
6.76 1 
0.91 8 

7.079 
7.244. 
7.41 3 
7.586 
7.762 

7 .943 
8.128 
8.818 
8.5 11 
8.710 

8.91 9 
9. 120 
9.838 
9.550 
9.772 
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V olillye 
Rutio 

.3162 
,3 126 
.3090 
.3055 
.3020 

.2'985 

.2951 

.2917 

.2'884 

.2$51 

.2lha 

.2786 

.27tH 

.2723 

.2'692 

.20(j I 

.2630 

.2600 

.2'570 

.2541 

.2512 

.2483 

.!H55 

.IN27 

.2$fl9 

.2$71 

.23B 

.231 7 

.2291 

.2265 

.2239 

.221$ 

.21 9S 

.2 163 

.2138 

.2 11 3 

.2089 

.2005 

.2042 

.2018 

.1995 

.W72 

.1950 

. 192S 

.1905 

.18M 

.1 8611: 

.I S41 

. I S20 

.1799 

.1778 

.1758 

.1788 

.1718 

.1698 

.1679 

.1660 

.1641 

.1622 

.1608 

DECIBEL CONVERSION TABLES 

- db+ .... 
TA BLE I (continued) 

-lIb+ .. .. 
POlVer 

db 
V olluge Power Voltaye Pou;cr 

" 
Voltaye Power 

Rulio Ratio Ratio Ratio Ratio Ratio Rlllio 
---

.1000 10.0 3.162 10.000 .1585 .02512 16 .0 6.3 10 39.81 

.09772 10. 1 S. Hl9 10. t3 

.09550 10.2 3.236 10.47 
.1 5(l7 . O~455 16. 1 6.383 40.74 
.1549 .02$99 1fJ.2 6.457 41.09 

.09333 10.3 3.273 10.72' 

.09120 10.4 3.311 10.96 
.1 531 .02344 \6.3 6.531 H.M 
.1514 .02291 16.4 6.607 43.65 

.0891$ 10.5 3.350 11.22 .1496 .02239 16.5 6.688 44.67 

.03710 10.6 3.388 11.48 

.08511 10.7 8.428 11.75 
.1479 .021 88 16.6 6.761 45.7 1 
.H62 .02138 16.7 6.83tl 46.77 

.083 18 10.8 8. 467 12.02 

.08128 10.9 3.508 12.80 
.1445 .020S9 16.8 6.0 18 47.86 
.1429 .02042 16.9 6.998 48.98 

.07943 11.0 3.548 12.59 

.07762 ILl S.5!H'l 12.88 
.1413 .01995 17 .0 7.079 50.12 
.1 806 .019liO 17.1 7.161 5 1.29 

.0758(; 11.2 3.63\ IS.1 8 .1380 .01905 17.2 7.2 'H 52.48 

.0741 3 11.3 3.673 13.49 .1305 .01862 17.3 7.828 53.70 

.072401 11.4 8.715 13.80 .1349 .01820 17.4 7.413 ,H .95 

.07079 ll.S 3.758 14.13 .1334 .01778 17.5 7.499 56.23 

.069 18 11.6 3.802 14.45 .1 318 .01 738 17.6 7.586 57.54. 

.0676 \ I 1. 7 3.846 14.79 .1303 .01698 17.7 7.674 51::1.88 

.06607 II.S 8.890 \5.14 . 1288 .01660 17.8 7.7(;2 60.26 

.0(;457 11.9 3.9:Hi 15.49 .H!74 .01622 17.9 7.852 G1.00 

.06310 12.0 3.981 15 .85 .1259 .01 585 18.0 7.943 63.10 

.06 166 l 't.l 4..027 16.22 .I U5 .01549 \8. 1 8.0:.15 64.57 

.06026 I !U 4.074 10.60 .1 230 .01514 18.2 8. 128 66.07 

.05888 12.3 4. 1 ~1 16.98 

.05754 12.4 4.W9 17.$8 
.111:10 .01479 IS.3 S.~2~ 67. 61 
.12M .01445 IS.4 8.318 G~:U8 

.0562$ 12 .5 4.217 17.78 .11 89 .01418 18.5 8.4 14 70.79 

.05·195 12.6 -UW13 18.20 .1175 .01380 IR.6 8.5 11 n.44 

.05370 12.7 4.315 18.62 .IHH .01349 18.7 8.610 74.13 

.05~HS 12.8 4.365 19.05 .1148 .01318 18.8 8.710 75.86 

.05129 1~ . 9 4A16 19.50 .1135 .01288 HI.9 8.8 11 77.62 

.05012 13.0 4.467 19.95 .1122 .01259 19.0 8.913 79 .43 

.0·1808 13.1 4.519 20A2 .1109 .01230 19.1 9.016 81.28 

.04786 13.11: ·U7l 20.89 .1096 .01202 19.2 9.120 83.1S 

.0·I(; i7 13.3 4.()U 21.38 .108 '~ .01175 19.!! 9.!220 85.1 1 

.04571 13.4 4.677 21.88 .1072 .01 148 19A 9.333 87. 10 

.044-67 13.5 4.732 211:.39 

.04S(J5 13.6 4.786 22.01 
.1059 .01122 19.5 9.441 89.13 
.1047 .01090 19.6 9.550 91.11:0 

.O.J206 13.7 4.au 2~1. '1 '1 .1035 .0 1072 19.7 9.061 9~1.33 

.0·1169 13.8 4.898 23.99 .1 023 .01047 19.8 fl.7711: 95.50 

.04074 13.9 4.955 11:,1.55 .1012 .01023 19.9 9.886 97.711: 

.03981 14.0 5.012 25.12 .1000 .01000 20.0 10.000 100.00 

.03890 14.1 5.070 25.70 

.03802 14.11: 5.129 ~6.30 

.03715 H. 3 ~.188 ~6.92 

. 03631 14.4 5.248 27.54 

.03548 14.5 5.30fl I1:S. IS Vollayt 

.030167 14.6 5.370 28.S4 Riitio 

.03388 H.7 5.433 11:9.51 -----

.033 11 14.S 5A95 30.20 

.03236 \ ·1.9 5.559 30.90 
3.162X IO- 1 

10- 1 

.03162 15.0 5.623 3 1.62 

.03090 15.1 5.689 311:.36 

8.162XIO- t 
IO~ 

.03020 15.11: 5.754 33.11 

.02951 15.3 5.821 33.88 S.16!2XlO-3 

.02884 15.4 ~.888 !!4.67 JO-s 

.O~818 15.5 5.957 35.48 

.011:754 15.6 (J.026 36.31 

.0~092 15.7 6.095 37. 15 

8. 162XIO-{ 
10- 4 

8. 162XI 0-S 

.02630 15.8 6. 166 38.02 

.02570 15.9 6.237 38.90 lO-s 

-db+ .... 
Power 

db 
Voll(,yc 

natio Ratio 
--- --10- 1 10 3.162 

IO~ " 10 
10- 3 SO 3. 1611:XI0 
JO-~ .0 10' 

Hr' 60 3.162X102 
IO- e 6' IO' 
10- 1 70 3.1 62XIOl 
10-8 80 10' 
IO~ 90 !!.162 X 1O~ 

JO-IO 100 10' 

T o find decibel values ou tside the range of t h is ta bl e. see page 247 
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Po_ 
lliltio 

-
10 
10> 
IO' 
10' 

JO' 
10' 
10' 
10' 
10' 

1010 
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APPENDIX 

TABLE " 

GIVEN: {Voltage}' Ratio 
Current TO FIND, Decibels 

POWER RATIOS 

To flnd the n llmbe. of d ecibe ls corresponding 10 " given 
power rolio-A&Sl!me the given power ratio to be j, 

voltage ratio and find the corre;;ponding number of 
decibels from the table. The desired result. is exactly 
une-half o f the numher of decibels thus found . 

Example--Ghen::~ power ratio of 3..11. 
I;'ind: 3.41 in the table: 

3.'11 ->10.6.=;5 db (voltage) 
10.055 db X J,<2 - 5.:328 di> (power) 

VolrWIIl 
.00 .01 RatiQ .0£ .03 I .0·.1 .os I .oG I .07 .03 

1.0 .000 .086 .172 .257 .341 .424 .506 .588 .668 
1.1 .8:28 .906 .984 1.062 U SB 1. 2140 1.289 LS64 1. 438 
U 1.584 1.656 L n7 1.798 1.868 1.038 2.007 2.076 2.144 
I.' :2 .'279 i .S45 '2 .411 2.477 2.54'1: !l.607 !Ul71 '2.784 :2.798 
I., i.9i S !l.984 8.046 8. 107 8.167 3. 227 3.:287 3.346 3.405 

U 3 . .522 3 . .580 3.637 3.694 3.750 3.807 3.862 3.9 18 3.973 
I.G 4.082 4. 187 4. 190 4.244 4.297 4. 850 4. 402 4.454 4.506 
1.7 4.609 4.660 4.7 11 4 .76 1 4.8 11 4 .86 1 4.910 4. 959 5.008 
1.8 5.105 5.154 5.201 5.249 5.296 5.343 5.390 5. 487 5.48$ 
1.9 .5 .575 5.621 5.666 5.711 5.756 5. 80 1 5.845 5.889 5.933 

2.' 6.021 6.064 6.107 6. 150 6.193 6.235 6.277 6.319 6.361 
' .1 6.444 6.486 6.5i7 6.568 6.608 6.649 6.689 6.729 6.769 

••• 6.848 6.888 6.927 6.966 7.008 7.04,1 7.08i 7. 121 7.159 
•. s 7.2~15 7.272 7.3 10 7.3-107 7.384 7.421 7.458 7.495 7.532 ... 7.604 7.640 7.676 7.712 7.748 7. 788 7.819 7.854 7. 889 •. , 7 .959 7.993 8.028 8.062 8.097 8.1 31 8.165 8. 199 8.232 .. , 8.'W 9 8.S3S 8.366 8.S99 8A 32 8. 465 8. 498 8.530 8.56S 
'.7 8.627 8.659 8. 691 8.72S 8.755 8.787 8.818 8.850 8.81H 
'.8 8.943 8.974 9.005 9.036 9.066 9.097 9.127 9. 158 9. 188 

••• 9.248 9.278 9.308 9.S37 9.367 9.396 9.426 9.455 9.484 

3.0 9.542 9.571 9.600 9.629 9.657 9.686 9.714 9.743 9.771 
'.1 9.827 9.855 9.883 9.911 9.939 9.966 9.994 10.021 10. 049 , .. 10.1 03 10. 130 10. 157 10. 184 10. 211 10.238 10.2640 10. 20 1 10. 317 ,., 10.370 10.397 10.423 10. 4409 10.475 10.50 1 10. 527 10.558 10.578 
' .4 10 .630 10. 655 10.681 10.706 10.781 10.756 10.782 10.807 10.832 ,., 10.881 10. 906 10.9S1 10.955 10.980 11.005 11.029 11.053 11.078 
' .8 11. 126 11.1 50 11.174 11.198 11.2:2:2 11. 246 11. 270 11. 293 11. 31 7 
' .7 11.364 11.887 11.411 11.434 11.457 11.481 11. 504 11 .527 11 .660 
'.8 11.596 11.618 1l.641 11.664 11.687 11.709 11 .732 11.754 11. 777 , .. 11. 8U 11 .8440 11.866 11.888 11.910 11. 932: 11 .954 11.976 11 .998 

4.0 12.041 12.063 12.085 12.106 12.128 12.149 12.171 12.192 12.213 
4.1 12. 256 12.277 12 .298 12.319 12.840 12. 361 12 .382 12.403 12.424 ... 12.465 12.486 12.506 12.527 I !U'47 12 .. S68 12.588 12.609 12.629 
4.' 12 .669 12.690 12.710 12.730 12.750 12.770 12.790 12.810 12.829 ... 12.869 12. 889 12.908 a.928 a.948 12.967 12.987 13.006 18.026 

'-' 18.064 lS.084 13.108 IS.li2 13.141 I S.160 13. 179 18.198 13.217 
' .6 13.255 13.274 13.293 l 3.3 a 13.830 13.349 13.368 13.386 13.405 
' .7 13 .442 18.460 13.479 ] 3.497 13.5 16 13.534 13.552: 13.570 IS.589 
' .8 13 .625 13.643 13.66 1 13 .679 13.697 13.715 13.733 18. 75 1 13.768 
4.9 13.804 13.822 13.839 18.857 13.875 13.892 13.9 10 13.927 13.945 

5.0 13 .979 13.997 14.014 14 .031 14.049 14.066 14 .083 14.100 14 .117 
6.1 14. 151 14. 168 14.1 85 14 .202 14.219 14.236 14.253 14.270 140.287 
6.' 14. 320 14. 337 14 .353 14. 370 14 .387 14.403 14.420 14.436 14 .453 
6.' 14.486 14. 502 14 .518 14. 585 14.551 14.567 14.583 14. 599 14 .61 6 
6. ' 14.648 14. 664 14.680 14.696 14.712 14.728 14.744 14. 760 14.776 

6.6 14 .807 14 .823 14.839 14.855 14.870 14.886 14.902 14. 917 14.933 
6.6 14 .964 14 .979 14 .995 15.010 15.026 15. 041 15.056 15 .0n 15.087 
6.7 15 .117 15. 183 15.148 15.163 15.178 15. 193 15.208 15. 224 15.239 
6.8 15. 269 15.284 15.298 15.813 15.328 15 .543 15.358 15.373 15.888 
6.' 15.4017 15.432 15.446 16. 461 15.476 15.490 15.505 15.619 15.584 
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I .09 

.749 
1.5 1\ 
2.'t11! 
i.H60 
3AM 

4.028 
4.558 
5.057 
5.529 
5.977 

6.403 
6.809 
7.H17 
7.568 
7.9U 

8.266 
8.595 
8.912 
9.218 
9.5 13 

9.799 
10.076 
10.844 
10 .60+ 
10.857 

11. 102 
11 .841 
11.573 
II. 799 
l'i! .019 

12.234 
12.444-
12.649 
12 .849 
13.045 

13.286 
13. 423 
13.607 
18.786 
13.962 

14.134 
14 .308 
14.469 
14.632 
14.791 

14.948 
15.1 02 
15. 254-
15.402 
15.549 



 

DECIBEL CONVERSION TABLES 

TABLE II (continued) 

--
V oIh'fj(J 
RIII;o .00 .01 .0' .0' .0' .0' .06 .07 .08 .0' - - -
6.0 15.563 15.577 15 .592 15.606 15 .621 15.63S 15.M9 15.664 15 .67S 15 .692 
6. 1 15.707 15 .72:1 15.735 15.749 15.763 15.778 15.792 15.806 15.820 15.884 
6.' 15.848 15.862 15.876 15.800 15,904 15.9 18 15,931 15.945 15.059 15.073 
6.' 15.987 16.0;)1 16.0 14 16.028 IG.OU 16.055 16.069 16.083 16.096 16.110 
GA 16.124 16. 137 16.1 5 1 10.104 16. 178 10.1 9 1 16.205 16.218 16.232 16.245 

6.' 10.258 16.272 16.i85 10.i 08 16.312 10.325 16.838 16.351 16.365 16.378 
5.G 10.39 1 16.404 16.41 7 16.430 16.443 16.456 16.469 16.483 16.496 16.509 
6.7 16.52 1 16.534 16 .. H7 16.560 16.573 16.580 10.599 la.ou 16.625 16.637 
6.8 15.050 16.663 16.676 16.688 16.701 10.714 16.726 16.7S9 HI.75'1 10.764 
G.' 1(1.777 16.790 16.802 16.815 10.8i7 10.8400 16.85i 16.865 16.877 Hl.890 

7.6 16 .902 16.914 16.927 16 .939 16.951 16.964 16.976 16.988 17 JIOI 17.013 
7.1 17.01!5 17.0~7 17.050 17.06i 17.074 17.086 17.098 17.lIO 17. lii 17. 135 
7.' 17.147 17.B9 17. 171 17.1 83 17.195 17.i07 17.i19 17.i3! 17.i ·.3 17.i 55 
7. ' 17.1!60 17.i78 17.i90 17.S02 17.3 14 17.3iO 17.338 17.34{l 17.361 17.373 
7.4 17.385 17.396 17."08 17.n O 17.481 17,"48 17A55 17.466 17.4078 17.490 

7.5 17.501 17.518 17.524 17.536 17.547 17.559 17.570 17.58i 17.598 17.605 
7.5 17.616 17.628 17.65{l 17.050 17.662 17.67S 17.685 17.696 17.707 17.719 
7.7 17.730 17.741 17.752 17.764 17.775 17.786 17.797 17.S08 17.SiO 17.831 
7.8 li.SU 17.853 17.S64 17.875 17.S86 17.597 17.908 17.91 9 17.931 17.942 
7.' 17.953 17.964 17.975 17.985 17.996 18.007 18.0 1S 18.029 18 .040 18.05 1 

8.6 18 .062 18.073 18.083 18.094 18.105 18.11 6 18.127 18.137 18.148 18.159 
8.1 18. 170 18. 180 18. 19 1 18.20i 18 .il i 18.i23 18.25" 18.24" 18.255 18.260 
8.' 18.270 18.287 18.297 18.308 18 .519 1S.82{l 15.840 18.350 18.36 1 15.371 
8.3 IS.381! IS.5W.! 18AOi IS.413 18 .4023 18A3·. IS.4H 18.455 18.465 ISA75 
8A IS.486 ISAU6 IS.5U6 18.517 I S.51!7 1S.557 18 . .547 IS.558 18.568 18.57S 

8.5 IS.58S 18.599 18.609 18.619 18.629 18.689 18.649 18.660 Id.670 18.650 
8.6 1S.600 15.700 I S.71 0 18.720 18.730 18.740 18.750 I S.760 I S. 770 IS.780 
8.7 1S.790 1S.800 18.8 10 18.820 18.830 IS.840 18.850 18.8GO 18.870 18.S80 
8.8 18.890 I S.900 18.909 18.91 9 IS. 929 IS.939 18. 949 18 .958 18 .968 18.978 
8.' 18.988 18.998 19.007 19.017 19.027 19.036 19.046 19.056 19.066 19.075 

' .0 f9.085 19.094 19 .1 04 19.114 19.123 19.133 19.1 43 19.152 19 .162 19.171 
'.1 19.1 8 1 19.190 19.200 19.209 19.2 19 19.2i8 19.238 19.2.47 19.257 19.266 ••• 19.'i!76 19.285 19.295 19.304 19.31 3 19.8i 3 19.332 I {l.34'l: 19.351 19.360 
9.' 1{l.370 19. 379 19.388 19.398 19.407 190416 100426 19.435 19044·1 1 9.4.~3 .. , 19..163 19.17i 19 ... 8 1 19."90 19.490 19.509 HI.51 8 19.527 19.536 HI.5·15 

'.5 10.554 19.564 19.575 11>.582 19.591 19.600 19.609 19.618 19.627 19.636 ••• 19.645 19.654 19.064 19.67S 19.082 19.691 19.700 19.709 19.7 18 19.726 
'.7 19.735 19.744 19.755 19,.762 19.771 19.7S0 19.789 19.798 I 19.807 19.816 
9.8 19.825 19.833 10.842 19.851 19.860 19.569 19.878 19.886 19.895 19.904 
9.' 10.91S 19.921 19.930 HI.939 19.048 19.9.56 19.965 19.974 19.988 19.991 

! 'oIlf1!Jf! • Hfllio I • , , , • 7 8 • 
10 20.000 20 .828 21.584 22.279 22.923 23.522 24 .082 24 .609 25.105 25.575 
•• 2ij.021 26.H4 26.848 1!7.235 27.604 21.959 28.2UIl 28.627 28.943 20.U8 
.0 29.Mi 29.827 30. 103 30.370 30.630 30.881 3 1.126 3 1.36" 31.596 3 1.821 .. 3i.04 1 32.i56 32.465 32.669 32.869 33.0640 33.255 33.442 33.625 33.8040 

50 33.979 34. 15 1 34.320 34.486 34.648 34.S07 3".964 35.11 7 35.269 85.41 7 
60 35.563 35.107 !U .8·. S 35.98r 36. 124 36.25S 36.30 1 36. 521 36.650 36.777 
70 30.901! 37.0U 87.147 37. 266 37.385 87.501 37.616 37.780 31.842 37.053 
80 88.06i 88.1 70 38.276 38.882 38.486 38.588 38.690 38.790 38.890 38.988 
90 30.085 39. 181 39.i76 39.370 3'1.463 39.55" 39.645 39.735 39.8i 5 SO.913 

160 40.000 - I 

To find mtios ou tside Ih e range of Ihig table. gee page 247 
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INDEX BY TYPE NUMBER 
7'ype Xflllle Page 7'ype Name Po" 

CA I'-':35 Power Con] 21 0 716-C:-i I, CS" Special Cnpaeit~'1ncc Bridges. 85 
Ie, Knohs 2:36 il6-r.t Guard Circui t. . 86 
:\ 1-2 \'ariac li!l Autotnln"fOl'mcl' 32 720-:\ Ilctcrodync l~uCJl(,S .\Ictcr Z20 
,\ 1-5 Vnl'i:Lc itl Autotr-am'fOTllIcr 32 722 P,'C('ision Cnp .. 'witor ;)()- 52 

V-2 \'ari:lc~ :\utotm1)sformcr 2·' 723 Ynculim-Tubc Fork 1&1 
V-5 Y!U'i:LCitl ,·\ utotr'anl'formcr 25 72-1-13 Pr'cdsion \\'fwcmetcr . 2'13 
V· [O Varinc 11;1 :\ utotnmsformcr 26 736-A Wa \'c Annl,\'l:cr 176 
V-2O \'!II'i:LC~ Autotr':lllsfot"mcr ? --, 7·,o.B Capnci t:lIlcc Test Bridge. 81 

50 V:ll'i:lC"!> Autotnln;o.fol'llWI' 28 758-A W!l\'crnclcr 22·' 
50-PI, PZ C'hokC'ii "0 75D-!'21 T ripod and Extension Cable. 13 
71-.-\ Val'i:I(l® '1 'J':'II~foJ'l1lrl' 27 750·1'22 lOO-Foot Cahlc 13 

107 Vurinblf' I ndlu,tor 62 759-1'25 J)~·]Ifl.lllic :\[i(' I"O)lh01IC As· 
11 O·A , B B·[" Chokes 2a3 scmbly '" 200-)1 VHl"i:tc >Y Autol mll l<fo l"lllCI" 2·1 759·1'35 Vibrfltion Pil·kup 12 
21 ·I·A Hhoosbl L 228 750-1'30 Control Box 12 
21t) Dceadc Condellscr . 56 760-B Sound An:tl.\"1.c l" 17 
274 I'h1b'S :lIld ,lacks 238 WI-A Vibration :\[c!er 19 

I'fltrh Cords 239 70Z-13 \'ibmtion An:I[Y1.er 21 
30\-A HhOO"lat ??---, 78:"~-A Ou tput Power :\ [etcr . 189 
31 ·I-A nh~t:tt 229 80fr.C Shl nd:lrrl-Sig nal (;ellcrntor ).I., 
371-A, T HhCOl<tal s 228 SZI-A T win-T . !lS 
3S0 l)e{':lIlc C:I[):It'itor Unit 57 S30-R \\':\\'c F ilter 179 
·HI-A HhOOiitat 22!l 83S-n Alligntor Clip 2,10 
500 H('!J.i;:o lor " 8701 Coaxi;l l Elements. 12'2 
505 ('apncitor '" Slottcd Line and \'ernier. 12:j 

509 Cap:lCi tor 55 Bolometers . I ?--, 
510 Decade Hcsist:H1ce Unit " \ ·oltmctcr-]{(.'(·tificr, Indicator IZ$; 
5H-B \Ie).:ohm Bddl!:e 78 \ 1 ixcr- Bect.ificr 129 
5·IG-C A-F \li("r'O\'oltcr 190 Component \lotlnt 129 
.=:iGI-D \'n <"uulll-Tllhc Hrid/.:e 10·1 Adj Ilst:lblc l,in t'S 130 
578 Shieldcd 'I'ransfol"llwr lOG Adjw;la lile Stul)s I:m 
583-A Output Powcr :\[eler 188 Line Elements 131 
G20-A l-letcr"O(ly nc FrcquclH"y :\ lctl'l" 21 8 B:tlun l:j2 
G:31- BL :-;trf)botac~ 2 Te!"1ll ina t jOll s 13:l 
li31-Pl Str"Ohotr"Oll . 2 AttCllllntors I;J-t 

64S-A !':-trobolux 1C . :] Filteri! 135 
050-:\ Impcdancc l\ddJ!c ~!J ExlCJ"I1a l Coupli ng Elements. I:~:I 

6:""->O-P 1 Oseillntor Amlilifi!'!" 91 Adaptors 1:36 
f):"jl -AE, Al l Oscillograph Hccorc:lCr1i liS ('ollxi:" C:tblc [:{I 

663 nt'!-lil'ltor' ' 6 COllnectors l:jS 

G6{-A In<h lrtanrc Bridge 92 Inl$Cr·tion wnit,Clipl()('k.SlalJ [ Ian 
GiO-F COIll]lCnsated DC(::ldc P:ltch Cords 239 

Resistor " 001 D inl 2:~:~ 

(i{ '1 Jumoo P1Uh'S :lnd .Ja(·kg 238 002 D inl 2;t~ 

700-A ',"ide-Bange Beat-Frequency 90' D ial 2;~·1 

Oseillator 15G 907 Precision Cenr.Dri\·c Dill l 2:j.I 

700-P1 Voltngc Divider I ;'){ 90S Precision CCfir-D ri\'e Dial 2:j.I 
{1 5-A Dir·C('t-CulTcnt Amplifier 112 916-A , AL n :ldio-Frcqucncy Bridges 9ij 

71 G-C Cupneit:mcc I3ridge 83 !J;jS Binding Posts 237 
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INDEX BY TYPE N UMBER (continued) 

Type 
938 
9'0 
fil l-A 
942-A 

10000 P;J 
1000-1',1 

1000-1':3 
1000-1'6 
1000-1'7 
l000-P IO 
1001-..\ 
1021-,,\\', AU 

1100-A 
l 105-A 

II()G.A, H, C 
l107-A 

1 10S-A 
1109-A 
11 10-'\ 

I "'O·A 
Il i O-B, 131' 
Il i 6·A 
1181-:\ 

1183-1' 

1203-A 
1204·B 
12OG-B 
120~-A 

1209· A 
121 I-A 
1212·A 
1212-l't 
1213-A 
121 ,I·A 

1215-A 
1216-A 

IYmlle Puye 
Jaekli 2as 
De('!Ille inductor Unit 6:3 
Toroida I Tr:!n;;;f' lrillcr. 2;J 1 
Out.put Tl':lIlsfonncr 230 
Yol!a!-!:c n iddel' 148 
Dummy Antenna , 148 
1'ral1:40nncr 148 
Cry!'t:11 Diode .:\ iodul:dor 149 
Bala!1{'t.~1 .:\Iodulator 150 
Test. Loop 148 
Rt:lndard-Sign:ll Gcncmtor 1·12 
St:lIldard-Sign:,1 G('n('I':Ii(m; 1·16 
FrNlucllc), Sbmlanl 20,1 
Fn!qucncy :'o. fc:l!; II t'ing EIIUil)-

ment. ' 20i 
Frequcncy Tr':lIlsJer Unit s 210 
i nlcqlObtion Oscillator 212 
Coupling P:IIlc\ 21a 
Comp:uison Oscillol<{'Opc , 21 ·1 
Intcrpolating Fr'C<.lucncy 

SI:lndard 215 
\Ya\'cmctcr 221 
F-:'o. i :'o. ion itOl' InG 

Fr'cl.]llcncy ,\ ' ch;:r' . 222 
FrC{llIcncy DC"iation :'o.Jolli lor 193 
T-\' Station ,\ Jonitor , 19,1 

Unit Power Supply 1 \6 

l'nit " ari3ble Power ~lIppl ,'" t 17 
Unit Amplifier, 120 
L"nit Oscillator 168 
Unit Oscill:ttor 
li nit. Oscillator 
Uni t, :\ull Det.el' lor 
1\ iAh- Pass F iltN 
Unit Crysl:ll Os('ill:\tor 
enit Oscilbtor 
t'nit Oscil1:rtor 
Cni t 1·1" Amplifier 

121 i-A !'ni l Pulser 

168 
165 
11 0 

111 

217 

16-1 

168 

118 
li2 

107 

l OS 
11 0 

II" 
121 
121 
158 

123I-B Arnplifi('l' ami :-':ul1 ])('h'dor, 

1231.1"1, 1';3, Pi) Trlll<!<I-Circuit Fi1iI'r"lj, 
12;31-1',1 Adjllst~\ b l c f\ttenu;l tor 
1233·'-\ Powcr Amplifier 
1261-A Power Supply 
1262-A Power Supply 
1301-A l.ow· Distortion Oscillator 
1301· Pl 
1302-:\ 
1303·A 

Range Extension l;nit 1;')9 
Oscillator HiO 
Two-Signnl Audio Gener':tt,OI' 162 

'l'ype 
1304-8 
1307-:\ 

1:1:3O-A 
I JOO·A 
1,101 

1,128 

1,132 
1,150 

).I5·I-A 
1,18 1 

1482 
1·11)0 

IbOI · A 
li~30-A 

I ;~~2·B 
1.").3,I-A 
\.');.15-8 

1550-:\ 
1550-1'1 
1551·"\ 
l;j51- Pl 
1:V)2-A 
j;3i);'}-A 
1,,):)5-1'1 

1570 
!GOI·A 
1G02·8 
160·I-B 
1610-A 

](jll-A 
llil2.A, A[, 
Iwl-A 

.Yame 

Be:1t-Fr'CtltlCIH'Y (}.;cil\ntor 
Tmnsistor OSt'ill:ttor 
Bri{ll!:e Oscillat.or 
HandOIll Xoisc GCllcr': lto!" 
Fixc<1 :\ ir Capacitor 
\':lri:lblc Air C;lp:lcitor 

Dccade TIcsistor 
Dcefldc ,\ttclltwtor 
DC(':lde \ 'OIt:lI!C Dh'idcr , 
St:11HI:ir'{l Indurtor 
RI~III(I:lnl Jll(liwtor 
Detadc Indlldor 
Lil!:ht :\ I('(er 
:\ l irroflnJ:;ll® 

Page 
151 
1.").1 

Hili 

I i I 
,');1 

232 
·10 

,I·' 
·15 
01 

00 
U3 

191 
6 

f-itrohohllllC 4 
Poi:tris('opc i 
('ontad,or 5 
Octa\'c-Band ;\oil'c .\lIalY1.cr 16 
.:\ l i(,l"Oplione :\{laptcr Plug Ii 
Sound-Level :'o. rctcl' 9 
COntlenscr :\ licrophoncSystcrll 1,1 
$ou IIII· [,c,·cl Calibrator 15 
SOlllul-SurTcy ,\Idcl' , 1 I 
Case fhl" SOUlHI-:;urv('y :\ I('t('r 12 
Automatic \'olt:lge Bcgulator :Ia 
\'· II ·F Br'idgc ' 100 
U-II-F Admitt:lIIJ.:e ~\lctcr 102 
Comp;nisoll Brifl~e 9:\ 
Cnp:ltit:IIl(,C :\Jc:lsu l"ing 

Al'scrnbly Si 
\np:H'it:lnl'C Tcst. Bridl!:c 
H·F (':lp;\('it:lI)(,c ~Ielcr 
Bolulllcter Bridge. 

16:32-A Besisl:tncc Limit. Bridge . 

SO 
9:; 

12li 
i6 

88 
:35 
:~,j 

:15 
a5 
:15 
:I:j 

1~2 

ISS 

IS·' 
ISO 
Ins 

1690-:\ UielCNric Sample Holder 
li()()..B \':rri:ltil Spc<!(l COlltrol 
I i OI·,U C A:\ I, AU r:ll"i:\c® Speed Controls 
l i 02·A , :\ 1 V:lri:I('"~ Spccd Conll·olg 
1 i N · A Vll rilw~ Rp('('<1 Control 
1704-:\ 
I i Ot)-A 
ISOO·A 
ISOO-1'2, 1';3 
1803-A 
ISli2-A 
1931-:\ 
Ina2-A 

1932-PI 
1951·A 

V:tdat' .!) :O;pccd ('on t rol 

Vari:1(' III :-:peed COllt1"01 
V;(('\lUlu-Tube \ 'oltmctcr. 
:\ [liltipli(' ro;; 
\':ltllUIlI-T uoo Voltmeter', 
:'o. legohmrneter 
:\ Iod ulation :\Iollitor 
Distortion :"111(1 :\oi"c ,\ I('ler Ii 1 
,.\ •. '11 Dcte<:lor Unit. li5 
Filter 112 
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Ad:~ptor Plujt, i\ [inol'hollc 
AdllJ)lOI1!, Coaxial tali. 

I'ayc 
17 

137, 2-10 
05 

22- 32 
Ad:l l)tOI"5, Socket. . 
Adju~tal)lc AUWlranSrormcr, Yarial'~ 
Adjustable Lii'lc~ 111ld :-ituhs, ('oaxial 
AdjUi'!I:lU]C Trllll~fornlcr, Y:uhc® 
Adrnitt:l!wc :'I lc\()t , r- II - !' 
Air Capacitor', Fixed 

Prec;,;ion 
Sland:lrd 

130, 131 
28 

102 
53 

50- 52 
50-52 

Vuti'litle . ,-i1 ;)2, 131,232 
131 
240 
175 

Air Line, ('oaxial 
Alligator Clip 
A-:'I I DCI.e<:'lor 
Arn]!iifier , Audio-FI'c<lucrw.,' 

Dir(,'Ct Currcnt 
Power 
Unit 

Amplmcr find :\u11 De tect or 

[Oi . 110, 

Amplifier, Cnit Intcrmcdiate-Frcqucrwy 
Amplitude :\Ioouhlor . 

11·1, 120 
112 
11-1 

11 0, 120 
JOi, 11O 

118 
\49, 150 

17 
I. 

AnaiY1.cr, :'\oi;;c 
Octal'c-Bund 
Sound 
Vihr:Ltion 
Wave 

Antenna, Dumm,v 
Antenn" :\Ical!\lrin~ E<luipment 
A,g;emlJly, Capar·ilallfC ), I ea~uring 
Al'<'Cmbly, Dynamic Microphonc 
AUcllualot, Aciju"t:lblc 
AUcllu:l1.or, COa:..:i:,] 

Decade 
Audio-l're(lUenf',I' :'- Ietcr 
Audio-~'rcquene.l' Oi;l,i1!:ttor 
Au{lio Gcnerator, Two-.'-;iJ'II:11 
Automatic "ohagc Hegulator 
Autotr:lIlsfOfmCr, Vuriac® 

W,li 
21 

17, 21 , 176 
148 

, 00, 100, 102 
87 
13 

11 0 
134 
H 

222 
151- Hi",212 

162 
33 

22-32 

Balanced l'Iodulator 150 
Bulun 132 
Bund Analyzer, Ocl:I\'{l- I G 
Band-Puss Filter I7!) 
BmKnoUs ZJG 
Basic Cc;mnector, COlI:'.bl 138 
Beat-FrCllUCIlCY Oscill:ltor", 1,') 1, 1:I(i, Hi2, 212 
BcatrFrClwem.:y Oscillntol', \ri\lc·l!:wt-:e 156 
Biuding 1'6~t;; aud A~~emblie~ 237, 238 
Bo lometers 127 
Bolometer llridge ' 126 
Bridges, 6;')- 105 
Urid~'e, Antelllla-:\lc:I,~urillg !l6, 100,102 

Bolomcter 126 
C:lpaeitance ,SO, 81, sa. 85. 8;. 8!1, HG, \)8, 100 
Lapat1l:\n('C Te.\!L . SO,81 
ComJlari~OIl 93 
D-C Limi L 7G 
liigh-Hesi~IHrU'e 78 
fml~cdarU'c 8!1, \)3, !lG, 100, 102 
ImpcdarU'e ('om1,ari~"11 !)3 
I uductauce 92 
:\Icgohm 78 

I'ower-Factor 
Badio- Freo 1Ut:; m;y 
Hc,,;istall~e . 
nC.~i ~ lallce l.imiL 
S<-hering 
V-II-F 
Vlliversn! 
V-Tl-f 
Vncuum-'I'ul/C 

llridJ.:C ,-\rnillio("r 
Bridgc ,\tnplifier-O&·illatm 
Bridgc Detcctor 
Bridge Guard Circuit 
Bridge Oscillator 
Bridgc Tran$forrncl' 
Bl'Olld-Baml :\lodulatof 
13roa<icnsL F)'cqucn~.\' :',[onitor 
BrO:l(lea ~ t :',[onilor, 10'-:\1 
B!'OlldcasL :\Ionitor, TV 

Cahle, Coo:..:inl . 
Cablc. E:..:tcll$ion. nnd Tripod 
('able Con neetol's, Coa.~i :ll 
Culil'l'ator. Sound- Lel'el : 

J~(I{}C 

SO, 81 
.00, US, 100. 102 

7ij, 7S, 8'.1 
7G 

83, 58, 87 
102 
80 

100 
I~I 

107, 110 
VI 

'.11. 107, 110 
86 

Ill , lGO. Iti!. Hir" HiG 
106 

l ' I ~', 1,')0 
1\)3 
l'Jfi 
1'.1-1 

Cn]1f1citan('c Bridge . SO, 8 1, 83. g,'J. 87. 8~), \)n,!)R, 
CfI]lntit:Ulf'e iI'l ca~ul'ing As.<;<:mhly 

137 
13 

138 
15 

"Xl 
87 

Cflpncil:Ul(-C :\Ieler (for !lOCket"') 
Cnp,lcitance :'Ilelcr. H·i" 
CHP:Ldt:H1L'C TC$t BridJ.:C 
Cn]lll('itors 
Cnpliritor, Ail' Dielectric 

D C(':Hlc 
Fixed 
Fi:;CfI Air 
i\ lica DielCf'lric 
P:lpcr Dieleclric 
Pre ... u,ion 
Stand:lrd 
Vnri,lhle .\ ir 

Cn~e for Sound-Sm'\'().\· :', I "I( 'r 
Choke~ (for Yari:\('~ ) 

C hoke, n'ldio-FfL'(lucncy 
C lip, Alligtr.tor 
Clil)lock, Coa:; i,,1 

. 50-52. 53, 

" (15 
80,8 \ 
' 1 ~-r,8 

131. 232 
5G-58 
53- 55 

53 
50\,55, 56, 57 

56, 57 
:>0-52 

.)()- 52, :)3, :15 
tJ()- 52, 131 ,232 

II 
30 

Co.uiul Elements 1:!2 

233 
2-10 
139 
139 

including AdaplQN, .\tlju~tal,lc / ,iIlC~ Hrld 
Stu bs, At1enll:lt,ol'~, BHlIm, Cal,lc. Clip
lock, Componcnt :\/oun l, (;011IlC(:lor5, 
Coupling E lelllcnl!!, Filter~, Flc:..:;IJlc Linc, 
Generator and Dcledor s\lgJ'c~tions , [n
ser t ion Vnit, Air I.incs, f:iloUCf l Li llc, 
SI:md, Tefmiuatiolls and \'ar iaLle Ca-
paritor. 

Co.1:..:i!l1 Patc\words 
Comp'lri;,on Bridge 
Com1,ari;,on O~ci11o."(>()pc 
CompcllsalC<.i [)(w:lIlc H ('~ist.or 
Component :\lounL. CU;I:..:ial 
Condenser il l i('rophol(c ~,\· ~tCIll 
Condensers (~CC ('up:)l'ilOI'lJ) 
Conneclors, Coa:..:ial 

131 , 239, 2,10 

'3 
21 ,1 

SlricMcd 

13 
12'J 
H 

13$ 
ZlO 

254 GENERAL RADIO COMP A N Y 



 

INDEX BY TITLE ( continued ) 

Con.'1tant.- lndUclauf'C RC!!i;:lor;;: 
Conl!.I;II1L Vohugc ) Icguhmmc\cr 
Contaclor, Strol)O$copc . 
Control Box and VibntLion Pickup 
ControllJ, i\[olor i:ipccd 
Coni, P:ltch 

Power 
Coupling Elements, Coaxial 
Coupling Capacitor, Coaxial 
Coupling Panel 
Coupling Proll(l, CQ..'lxi:t1 
Cry~l:\l Diode )'lodnlator . 

Decade 1\ tlcnuator 
nt.oeadc C:qmciLor 
D(:(;(ldc Condenser. 
Dcr~'ldc J nductor 
Decade Basistor . 
Dt'Caclll n ..,.istor, Compcn~ated 
Dcc:lclc Switches 
J)ee:tde \ "ohnge Divider . 
Deviation 1'-IOlli1Or, Fre<lucncy 
Dial, Direct-Drive. 

Friction-Dri\'c 
Gear-Drive 
Precision 

Dic1a:tric )'Ic;u;tlring Bridge 
Diclcetric S,'1mplc Holder . 
Diode )'Iodulator, Cry~lal 
Direct-Current Amplifier . 
Distortion and Xoisc ). lelcl" 
J)ummy Antenna 
Dy nMllic )Iicrophonc I\s;;ernbly 
Dy n:lnlic i\licrophone Cable 
Dy n:lmie Polariscope . 

J~lcment~, ('.()ilxial 
Ell, Conxial . 

F·:\ J Monitor' 
Filwr, Bnllll- Pal':; 

Coaxi:ll 
l ligh-l'ass 
Low-PaM 
Tun(l(i C ircuit 
Wave 

Fixed Cnpncitor 
Fixed J mluctor . 
Fixed HC8istor 
Fbsh, High-Speed 
Flcxiule Coaxial Line 
Fluted Knobs 
Fork, \ 'aeuulU-T"be Driven 
FrC<luency Deviation :\[onitor 
FrC<lucncy Mellsuring )';(Iuipmenl 
l~ re<tucncy i\ Jeter, Audio 

l le\erodyne 
r rcquency i\lonitor 

Page 
'13 

18G 
5 

12 
35-37 

131 , 239, 210 
2·10 
135 
135 
213 
135 
1<9 

44 
5G- 58 
56- 58 
63, G·I 
,10- 13 

'13 
42, 58 

45 
193 

233, 23·1 
233, 23,1 
23·1, 235 
23·1,235 

83,&5 
88 

J.t9, 150 
112 
1701 
H8 
13 
13 
7 

122- 139 
131 

100 
li\l 
135 
110 
135 

108, 100, 112 
li9 

53, 54, 55 
00, (j\ , G2 

4G,47 
G 

131 
236 
164 
193 
207 
222 

210, 218, 220 
I!)3, 1\1-1, lOG 

" rt.·quency !\Iunitor, Uromll-a;..t 
Frt'lIUency-:\ I oduial ion 
Television 

Frequency !;tand:ml 
Fl"(l(lucncy 'i'rnnsfcr Lllit. 
Friction-Orh'c Dial 
Fu.!!e '\ i9!Ort ment. 
FuJ;C Bolomcter 

Cnnged Varines 
Gear- Drive Dial 
Generator"!; (.!!ec Osei11ntoJ"l!) 
Generator, H:llldolll Z\oi~e 

Slilndard-Signal 
U-l I-F Standard Signal 
Uni t ]luber 
V-I I-F f:\t:lIldard Signnl 

Cu:ml Circuit 

Hnrtllonic Analyzcr 
l lcterodync l~r<xluelley :\Ieter 
11 igh-FrC(luel1ey Hcsislor 
lI igll-PaAA Fil ter 
I ligh-Spccd Light Source 
l-ligh-Spccd Hccorder 
Holder, Uolometer . 
Holder, Dielectric Sample 

I ml>e<innee Dridge . 

P(lye 
1!J3 
1H(; 
I !Ji 
20-1 
210 

233. 23-1 
12, 
12. 

30 
23-1, 235 

Ii( 
I·IO- J,')o 

1·10 
li2 
I 'Ili 
8" 

Ii . 21. JiG 
210. 21 S. 220 

,ij 

III 
ij 

liS 
127 
88 

I mllc<bncc-:\Iatehing 'l'mnsformer 
Imped:1ncc-:\Jeusu ring .\c(\\"ork , Twill-'!" 
Indicator , Voltmeter 

SO 
231 
98 

128 
92 inductaJl()c Ikitlge . 

J mluetnn<.'C Standard 
Inductors 
Inductor, Decade 

Fixed 
Stnndnrd 
Variable 

Industri:tl I n~lrumell\s 
Inlierlion Unil, Coaxial 
I nsubtcd Plugs 
Insulators, l':lIlel Termin:ll 
In(ennooiatc-.I'requency Amplifier, L' Ili! 
Intermodul:itioll Test. SoUI"(.'C. 
l lIlerpolating Fr<xluency SI:uul:ml 
Jnlerpoi:tlioll Equipment. 
I nlerpoi:tlion Oscillator 
lnvcrse-Feedhack Oscilbtor 

h cks and Plugs 
Joint, Hotary Co:u;i:tl 
JUnlOO Plug!! nlld Jack!! 

l\it, Slotted Line 
!\nob~ 

00. til. l>2 
5!J- 6-1 
ti3, ti4 
tiO til 

t;O. iii : tiZ 
ti2 

1- 3i 
l a!) 
240 

2;11 , 238 
l iS 
iG2 
215 
207 
212 

158,100 

238, 210 
131 
238 

12·1 
230 
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J\ HUlo. Itt!" 
Fluwd 
SpimlCI' 
Swilch 

Lamp 'rermination. ('nll_~inl 
LiJ!:I,~ :-' !ctcr 
Limit Bridge, I lc~iH:lllce 
Linc, Coaxial ,\ir 
Lillc. Flexihle COaxial 
Line, Ihldi!\l inl/: ('I)a.~i:d 
l,ine. :-;]01 ted 
I.ille l-i'rclchCI"I', ('0" ~bl 
Loop, Test 
Lo\\"-D;~t.orti()n ( )~('illat( ,r 
Low-l':l~~ Fiher 

).Iat ched (50-!l) 'rcrll)in:llion , C'onxia l 
:'I 1Cj{ohm Brid.:c 
:'Ilc){olllilmct (;1 ' 
)'I Clcr~ 
i\lctcr, Ahcl'llaling-

Puge 
230 
230 
Z3G 
236 

133 
1!l1 
;-li 

131 
[31 
[3t, 
123 
130 
1,18 
l:i8 
13,) 

133 
78 

18(\ 
180- 1\Jl 

Currell t 12.";, 

~\ uJio- F rcq IlCI "'.'

Di~l()nion :Iud :'\"i.-c 
Frcqllcnc.\· Del' jalion 
]-[CI Crf>UYIIC FrCI]Uc,a'.,· 
Li,l!:hl 

182, 18-1, IRK 18~1, j!IO 
lK:l. l~-I . ]SX, 18\J, I!IO 

17·\ 

:\ IC)l:ohm 
l\oi~c 
Output 
Output.- I'owcr 
Il -F CU1)HI'it:lu<'c 
Sound-L.wel 
Sound-SUI'vc,\" . 
U -1I-F AdmitlalH'(: 
\ "acuull\-'J'ul,c \ '()llmctCI'~ 

\'jllI'atioll , 
i\ l i('rofla~h 
)'[krorneier Yel'llier 
'\ [ieZ'ophone .. \d:lpl or I'hl).:: 
), [icrophone ..\8.'<C'rnb[.\', D.'·namic 
i\ l icrophollc S~· s l ern. Conden:>el ' 
i\ l ic rovolter, AuJio---Frequell(')' 
), Ii[ilary Coaxial Adaptor~ 
), fi xer Hect ifier 
.\[odulating Oijcillawr 
.\[odulation )'[oni(or 
".\[oduh\tor, Amplilude 
),[odulator, Ihlal\l'cd 
),Iodulator, Cr.,'slal Diode 
)'[oclu lator. \ 'icleo 

1!)3 

210.2 18,220 
I !ll 
18li 

!J, 10 
ISS. 18\) 
188. 18!) 

\)5 
\) - 12 

II 
102 

182, 18·[ 
17 
6 

12·' 
17 
13 
14 

HIO 
13i 
12f1 
1G·[ 
]9S 

14(), 150 

".\Iouitor, Frequen~." U)2. 1!)3. 

\50 
[·IH. UiO 
1.19, 1,;0 
1\).1, 1 fJG 

".\Iotor Speed Controb 
.\IO\lnl , Co<\xial ComponCI'1 
.\ luHiplier (for \"aruum-Tuhc \"ohmetcr) 
".\1 ulli\' ihrators 
".\ Iutunllnductnllcc Slnnclllrd 

35-37 
129 
185 

205,2 15 
{;2 

l\CL\\'ork, Attenuation 
\"oi~c :\nalyzCl", Octave-Hand 
:\oisc GCllerutor, 11:o1l1l0m 
l\oisc .\Ieter 
.:\ul! Detector, and Amplifier 
Kul! Detector, "L'niL 

Octave-Band .:\oi~e .\nalyzer 
( ) pel,-(,ircui~ Termil'ation, Coaxial 
O~('ilhHor8 nl. 151 - 17:1.2 10 
O~"ilbtor, Audio 

13<),.I.-Fl"NIUC",'.'· 1:)·1. 
Uriclge ~J1, ](;0, 
Electro-".\ leehnlJi<-,,1 
Int erpolation 
T n\'cr~e Feedback 
l'iezo-Elc('tric 
l bdio-Fre(lnPILC.,· I;il;. It;;j 
He~istanec-CII p!l<"it a IJt:C-Tuned 
'rran~i~lor 

Tuning-Fork-I)rivell 
l'll ra-I I igh- Frequenc~' 

T;llit Jli ·' , 'w, 
" cry-T I igh-Frequcn"", 

O;;(:il\:.tor-A mplificr 
Osei llogrnph l lc(:onlCI' 
Oseil\oseope, CompariHon 
Output 1\Ietcr 
OUl]l\lt-I'owcr i\[cler 

Panel Conneetor, COf1xial 
Panel Tcrrninallnsulators 
I'anti awl .\t:;;es~oriC8 
P>I\ ;;h Coni 
Pi,·ku]l, Vibra t ion 
l'iezo-Elec\l"ic ()~eillalor 
l'lu!;s m.d .lucks 
Pola riscope 
Polyethylene Cuble 
Potcntiometers 
Powcr Amplifiel' 
Powcr COl\1 
l'ower :'Ile!er, Output 
Power Olltput Tntn~fonller 
Power Suppl ," 
Power Suppl., ', t'nit 

Lllit Varia hie 
P1'eeision Cap:\dtor 
Preci~ion Dial 
Pn;!ci~ion \\'avemete" 
Primary Frequency :-it:u,(bnl 
J'ulser, Cllii 

l'(I(jC 

4·1 

'" 171 
9- 12 

lOi 
lID 

" [33 
21:j. 2[:), 217 
1:)1 11;·1. 212 
[;i\;. !li2. 212 
lli -l, 165, lliti 

IIH 
212 

[;;8, lIiD 
20 ·1. 21 7 

170,210, 217 
158, 1li0 

15:j 
UH 

lliS- 1 iO 
I(;S- liO,2I i 

WS- 170 

"' li8 
2[.1 

188, IS!) 
IRS,lsn 

138 
23i, 238 
225, 2..10 

J:jl , nn. 2-10 
12 

20-1 ,217 
238, 2,10 

7 
13i 

22\; 22\J 
11-1 
2·10 

188. 18\) 
230 

11(;. tl7. 12[ 
I](L Iii 

IIi 
50-52 

23·1, 2;1:) 
22;l 
20,1 
li2 

Hadio-}" req\lell(,~' Bridge BU, fl8. 100. 102 
Radio-Fl"t.'<luency Capa('ilance .\ Ieter !l5 
R:ldio-Fre(luency Choke 233 
Ibdio---FrC(jueney Os("illlltor 156. IM- liO. 2\0. 21;-
Ibnd011l \"oi~e Gencral<Jr Iii 
nnngc-l~:xle"sio" "nit 15n 
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HCCQrdcr, Oscillograph 
Rectifier, :\liscr 
Hetlificl', Yohmeler 
HCJ,:uiator:<, Linc \ 'olt:tge 
HC:<I"I:11U'C Bridge 
Ii (':<;'" :tIU'c-Cu pacitallcC O~ .. ill:tt or 
ilesistancc Limit Bridge 
lh ... ..,i~I:Il1CC :\Ictcr, :\Iegohm 
nC;;;stor~ 

Hc;;istor. Compensated De<'nde 
(;ollstanL-i ndui:lance 
i.:><lc:t(Jc 
FixE!tl 
IIij(h.Frcqucncy 
Vnrinhlc 

HhCQ~l:lt. lind \'ojl;IKc Divider 
ltOlary Joint, Consinl 

Sr·herilLj( Bridlo\C 
Sc(·u1I<Iar.\' Fret]uenc.\' ;-;tandard 
;-;hicldcd Conductors 
Shielded Plug and Cahle 
Shielded TransFormer . 
Hi"n,,] (;cnCnlIOI"ll , :'t:lIldard 
:-;]ollcd Line 
Slotted Line )Ii(-romcler \'erroiN 
!"<lund ,·\naincr 
l'Xlund· l,c"c'l Ca1i1'r~ltor 
!'\ourlll·!,cvc\ :\ Icler 
Sound.,'-iun'c\' ;" Jcler 
Speed COIII~ls, \lolOr 
:"}pinncr Knol) . 
:'I:mt! 
~talld:trd, CaWlcit:lrll'c 

inuuct:uwe 
]nlcrpobtinJ! I'requeu/'," 
::\[IIUlallllul1eta!1l'c 
Pl'imllr," FrC<:IUCIIl'Y 
&wolldar.\' Fl'cql1e.w,'-

SI :llIdard-Signal GenCr:llnrs 
:O;tl'01l011l111e , 
Stroholll,"® 
~tl'oho~copc~ 
Stl'oho~r.opc ('onta1"lor 
St rohot:,c-® 
Strobotron 
Stuh~ , ('O;lxial 
S\\'itciu",>! 
:Syncronomctcr 

Tee, Co.'1xial 
TciuviJ'ion Station Frequcnc_,· ::\[onitor 
Tcrminallmsulators. 1':\11('1 
TermimHioll, 5(4) Co:lxial 
Termin:llion, OI>cn,,('il'{:lIiL ('oaxial 
Termimllioll, ShorL-Cireuit CO:lxi:,1 
Tc.~t Bridge, Capaeitmll:e . 
Tl lcrmistor 
T!'all..;ferCnit, FrC(luency 

Puye 
178 
12'> 
12. 

33,31 
iG. is, S9 

1.')8. IGO 

'" 1$ 
38-1i 

43 
·13 

·10- 13 
·W, ·Ii 

,I{j 

22(; Z2\J 
:!21J 220 

lal 

s::I. 85, 87 
20-1 
2·10 

23!J. 2-10 
100 

1-10- 150 
123, 12-1 

121 
W, Ii 

15 
\J- 12 

" 3;")- 37 
236 
13f.! 

,'10 ,"12, ,'i3, 55 
(jO, (ll. (l2 

215 
(l2 

20·1 
20·' 

I 10 150 
·1 
3 

2-5 
5 
2 
2 

130 
-12. 58 

201 

131 
1\)-1 

2;17,238 
13..1 
133 
133 

SO,81 
127 
210 

Tnlnsformcr, .\dju;;;'bhle t Y:l.l'i:o('@) 
13rid.;c ' 
Impe<bncc ),[atd.ing 
Power Output 
Shielded 
V-1I- [<' , 
Yariac:&l 

Tnlll~i"tor Oscill:ltor 
Tr:on~mi""iOII I,ille .\daptors, Coa"bl 
Tl"ipod :1IIt! ExlclI~ ion Cablc 
T Ulled ('ircuit 
Tu ncd,,('i!"('uit Fillel' 
TuninJl: I"ol'k, \':U'uuTll"Tube Driven 
' l'unillJ!" Fork O'<:"ilblnr' 

Page 
22- 32 

106 
231 
230 
100 
HS 
2S 

153 
I ali 

'" lOS, 10'.1, lIZ 
108, 100l, lIZ 

T will"']' I ml ledatlf"e,,)'lca~uriug XCI\\"UI·k 
T\\'o-l:iignal .\udiv (";ClIcrl\lor 

WI 
W I 
US 

W2 

U·I I"F ('O;lxial Elements, 
U-II ,,]-' Ilclcl"od~' nc Fn':'llLCIlC.\' 1\leter 
l'-I ["I' Osdllf\lol" 
l'" I [" F ~t:\nd:lrd-,";ign:tl (:cru:;ralor 
l -"II-F W:\vcmcler 

122- 1:N 
:?20 

l()f\ 1, 0 
III; 
22,\ 

l'tril Itr ~tJ'\lments . 110. I Hi. J 17, 118, 120 
1(l-l.Il).).ltiS- l'0,1'2, 2 17 

including XlIlll)(:tCf'lor: Powcr :O;u]Jplil':! ; 
I-F ,\mplifier; ,-\lIdio c\mplifier: ,\uuio. 
n-F, Y" Il "F alUl ['"il-F ()~dlbtors; 
I'ul:<er; ('rYJ'tal {),,;c;ilbtor, 

,"acuum-Tuhe llridge 
\':I('ullll1,,'I'uhe Driven Fork 
\':wlIum-Tubc Voltmeter 
\ ':lfi:"r.hlc ,\ir ('ap:lcitor 
\ ':Iri:lblc IndUclor , 
\ 'ariablc nes i.~lo l" 

Variac® AUlotnllisformer. 
V;lri:H:® ).[01.01' ";pCCt! ('Olltrnl~ 
V;lI'iHe'il Tmrl;;formor 
Val"iOl1lcler 
,",,11-]0' O;;('illator 
V-'I I-F ,~tand:lrd-Signal Gencrator 
Vibr:llion :\1I{11.'"l.c\' 
Vibnllion ::\[eler 
Vibnltiol1 Pi(·kup 
Voltagtl Divider 
VoltaJ!c Dh·idcr ( 10 : I ) 
Volt:l~C Dh' iller (Decade) 
\'oltaJ!c Divider (Hhcost:l.t) 
\'oha~c HCJo:ulator, .-\UlOmali(· 
\'oltmeter, \':lI'tlIl11l-Tuhc 
\'olullct er Indif'ator 
\'oltmetcr Bcctifier 

\\' :1\'0 :\nal,\'1.cr 
\\':I\'e Filler 

10-\ 
!til 

182, lS I 
;'0- ,'12, 131. 232 

62 
Z'lij- 22\) 

2'"1- 32 
35- 37 

28 

I(lS 
"2 

170 
\.I(j 

" I!I 
12 

157 
1·\8 
·15 

22G- 22'J 
33 

182, lSI 
128 
12S 

\\' avcform,,)'lc'l~uring I n~t rumetl1~ 
\\':I\'emCltlTS (iIeC ,,1 .. 0 Frcquctlcy .\Ieler) 
\\'[(VCmCler, l'!'ctision , 

1i, 21. 176 
17n 

17·1 17f.! 
223, 22-1 

223 
156 Wide-Hauge ll<::It.-Frequency Oscillator 
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EXPORT DISTRIBUTORS 

AUSTRALIA 
HA YW ARD C. PARISH 
Box 2148 G,p.a. 
Sydney, Australia 
WARBURTON, FRAN Kl, LIMITED 
380 Bourke Street 
Melbourne, Australia 

BELGIUM 
A. A. POSTHUMUS 
Vondellaan 15 & 17 
Boorn, Holland 

BRITISH ISLES 
CLAUDE l YONS, LIMITED 
76 Old Hall Street 
li .... erpool, England 
CLAUDE l YONS, LIMITED 
180·182A Tottenhom Court Rood 
london W. 1, England 

CANADA 
CANADIAN MARCONI COMPANY, LTD. 
2442 Trenton Avenue 
Montrea l 16, Quebec, Canada 
CANADIAN MARCONI COMPANY, LTD. 
830 Bayview Avenue 
Toronto, Ontario, Canado 

Other offices in 51. John'., Newfovndlond; Hol ifox, Nove 
Scotia; W innipeg, Manitoba; Edmonton, Alberta; and 
VOlKOuver, Bri ti,h Columbia. 

CENTRAL AMERICA 
AD. AURIEMA, INC. 
89 Brood Street 
New York 4, New York 

DENMARK 
MaG ENS BANG & CO. INC. 
10, Vester Voldgode 
Copenhagen, V, Denmark 

EGYPT 
THEODORE T. CASDAGLl & CO., LTD. 
16, Sharia Huda Shaarawi 
P.O. Box 885 
Coiro, Egypt 

FINLAND 
K. l. NYMAN 
11 Meritul linkotu 
Helsinki, Finland 

FRANCE 
ETS. RADIOPHON 
50, Rue du Faubourg Poissonniere 
Paris 10, France 

GREECE 
K. KARA YANNIS & CO. 
Ka ritsi Square 
Athens, Greece 

HOLLAND 
A. A. POSTHUMUS 
Vondellaan 15 & 17 
Boom, Halland 

INDIA 
EASTERN ElECTRIC & ENGIN EERING CO. 
127 Mahatma Gandhi Road 
P.O. Box 459 
Bombay, India 

ITALY 
ING. S. & DR. GUIDO BELOITI 
Piazza Trento, 8 
Milan, Italy 

MEXICO 
AD. AURIEMA, INC. 
89 Brood Street 
New York 4, New York 

NEW ZEALAND 
HAYWARD C. PARISH 
Box 2148 G.P.C. 
Sydney, Australia 
SPED DING, LIMITED 
Cor. Beach Road & Anzac Avenue 
Auckland, C.l, New Zea land 

NO RWAY 
MASKIN-AKTIESElSKAPET ZETA 
Drammensveien 26 
Oslo 22, Norway 

SOUTH AFRICA 
BARTLE AND COMPANY 
Post Office Box 2466 
Johannesburg, South Africa 

SOUTH AMERICA 
AD. AURIEMA, INC. 
89 Broad Street 
New York 4, New York 

SPAIN 
AD. AURIEMA, INC. 
89 Broad Street 
New York 4, New York 

SWEDEN 
JOHN C. LAGERCRANTZ 
Vartavagen 57 
Stockholm, Sweden 

SWITZERLAND 
SEYFFER AND COMPANY 
Kanzleistrasse 126 
Zurich, Switzerland 

TUR KEY 
ET ABLISSEMENT MEHMET VASFI 
Boite Postole Istanbul 143 
Istanbul, Turkey 

GE N ERAL RADIO COMPANY 



  

CATALOG N 

GENERAL RADIO COMPANY 
Cambtidg. J 9, MotSGclU,I.", 

U. S. A. 

81lANCH fNGINEERING OFfICES; NEW YORK • CHICAGO • LOS ANGElES 
(S .. Inlld, front cov •• ) 

REPRESENTA.TIVES IN PltlNCIPAl fOREIGN COUNTRIES 
(5 .. 'nlld, back COy .. ) 


