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Figur. l . 

NEW, SILVERED-MICA, STANDARD CAPACITORS, TYPE 1409 
It has been almost 1,\\·cnty·fivc .rcal"s 

sluec the General Hadio linc of st:llldard 
mica capacitors was developed under t.he 
dirt'Ction of the late G. W. Pickard. The 
tiw.nl.cteri$tics sought rOl' these capaci
tors \\'oro stability, (lecumey, low losses, 
and convenience of usc. These chamctcl"· 
islies are still the objective in n Inborn,-. 
tory stti Udllrd capacitor, but loday's 
criteria arc necessarily somewhat more 
severe than were those of a quarter-cen
tury ago. 1t is, t herefore, a tribute to the 
soundness of the (JI"igillal design that a 
great. many of its details as well ns its 
principles am included in the new Tn.: 
1409 Standard CupIll:itors, clIrrcnlly in 
production. 

Primarily, the new capacilors take 
advantage of the improvements possible 
with proJlerly processed si lvered mica, 
bul ill tbe course of Lhe devclopment all 
phases of design and manufacture were 
reviewed and 1\ considerable numl}{'r of 
chnnges made. 

STABILITY 
Stn bili ty wns secured in the original 

design by: ( I ) th e omission of imprcg
nants, such as wax, which could Chl1l!ge 
\\'ith time nnd illnhient conditions; (2) 

silica gel scaled into the casc with the 
stacked unit to protct,t from finy residual 
moisture; (3) 3. clamping structure hI\\'
illg a low-mtc spring so t1mt pressure on 
the slacked unit wOll ld be sensibly con
slant with time nnd temperatufC; and 
(4) artificial aging by temperature cy
cling. These fentures, which :uc I'cl:lined 
in the noll' units, produc('d all excellent 
capacitor, which, nonetheless, showed a 
tendency to incrc!\SC ill capacitmlCe over 
the.vearsat a. slow bu t. predictable rate. 
F igure 2, which is the record 0' our own 
working standards over a 22-yefll' period, 
shows a linear intr('asc after (he first 
ye!tr, when per'c('nta~(' ch:wge in c!\paci
tance is plotted againfit the logarithm 
of time. The initial lind normnl fi!'sL-rcar 
d rift of these units was lal'~el:v elirninll t(!(l 
by the arti ficial aginJ(; hence a drift of 
0.1 % in approximately tell years aftel' 
shipment W!iS the ('xpectcd 1)(,l'form:\lwe. 
It is intf'l'csting 1.0 spe('ulate whether the 
units in qUefltion will contiuue nt. the in
(lieated rate [lml drift unother 0.1 % ill 
the next 100 yenrs, but the nmtt.cl' is ob
viously of somewhat academic interest 
10 most. of us. 

The mechanism of lhe drift in no ca
pacitor with foil clcctl'Odcs is believed 
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GENEItAl RADIO EXPERIMENTER • 
to be :1 gradual flo\\" of the soft foil, in
creasing the intirlltlcy of wntact with the 
mil'u and perhaps increasing lhe area of 
the foil. In the !lOW TYJ'E J IOQ SttUldnrd 
Capacitor each s heet. of miea bas silvered 
electrodes, as;;tlring a much higher tll'

gno(: of l'(mluCt bctw(''ell mica and elec
trode. Additionally, soft foi l is still used 
to insure low-resistance contnct to the 
electrodes. 

Data taken over fl thrce-yc:U' period 
on capacitors Kith this new COtlSlfllc tion 

shQ\\' no evidellce of systematic capaci
tance drift. Such cJmnl!:cs as Iltwe been 
observed arc r:mdom !tnt! less than .01 % 
(100 ppm ). An order-of-magnitude im
provement over the previolls dcsigll is 
indicated, with a distinct pos,<;ibility that 
the improvement is ('Vt'll gronte R' thun this. 

ADJUSTMENT ACCURACY 
The o lder ty pe eapacitors were ad· 

justcd within 0.2.)% of nomin:l i accul'ilcy 
br tri mming; IlIl'ge caplU:itunce \'nlucs 
wcre :'Id justed hy n sccond ,.smallun it ill 
parollrl, whi le small capacitllllce \'alu('S 
w(>r{' ;!.cijusted by :I large unit in ,~erie8, 

In the new construction lhe usc of 
s il ve l'cd~e lcct l'ode mica pcrmit!; adjust .... 

o. , 

o. 2 

mcnt within 0. 1 % in !I single unit for tIle 
large cap:tc.it!lllce values. III the smallcr 
valucs II \'cry small adjust ing capacitor 
is used for fina l adjm;t mcnl. 

ELECTR ICAL CHARACTERISTICS 

In addition to low dissipation fllctol' 
and high ultimate iHsul:Hion I'I.'Sist:lIlcc, 
interest has focused ill rccellt yelll":> 011 
diclcctl"ic absorp tion, of importallcc in 
d·c or Illtra·lo\\··frcquellcy applicat ions. 
Actua lly, dielectric !"tbsoqltion /HId dis· 
si p!ltioll factOl' :1\ ;!.udio frl.'<luclieics are 
IlSpctts of the So'Inle phenomenon, hoth 
being churgcabl ll lo inl('rfacinl polariza. ... 
lions oecurri ng at fl"cqucncies below olle 
cycle pCI' second, The lypic:1l rise in d is· 
si palioll facto l' at low alldio frcqllclleics 
is ShOWl1 in Figure 5. 

The mit;!. uscd in 11m T yp.; 1409 is 
sciccll.,<i to have avcl'llge di;;si pation fae· 
tor of no mOre than 0.0002 at 1 kilo· 
cyclc a nd insulation resistance of at 
leas t 5,000 megohm·mict'Ofarads, This 
usually means clear, or clelll' and fair· 
staiHcd, ruby mica, but, selection is ulti· 
malCly on the h:t.sii' of elf'clriCIlI per· 
formancc rather than on lIl"bi! I'ary \'lsual 
quali ty, 

.ilS -
, 
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/ 
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"Moi:lturc is the deadly e!lemy of good 

elcctrical performance in mica, and ex
t rcmc carl' must be takell to exclude 
moisture during assembly of the ('apaci· 
tor. T he mica is st.ored at an elevated 
temperature for nil cxtf'lldcd period be
fo re assembly, Actual uSS£'mhly ifi done 
in un nir·conditioned room with ff'liltivc 
humidity maintained flt 30% or lowel'. 
The assembled capacilOr slacks arC 
placed ill desiccators uutil fina l assembly 
into their cases. 

HOUSING AND CALIBRATION 

Like their predecessors, Ihe Ill'\\' T YPE 
1409 Stand:uu Capacitors nrc encased 
in a cast-alu minum enclosure, but this 
alr-o hilS been redesigned. Weight hus 
been reduced, ccnter of gnn'it.v mO\'ed 
nearer the binding posts, and foUl' units 
huve been substantially redu ced in \'01-
time and weight. An independent ground 
binding post has been :1.dded so t lmt 
these units may be used either :"IS 1\\'0-

termillal at· thrt'e-termillal capal'ilors. 
i llllicaled sta bility and uniformity of 
temperature coefficieHt are good enough 
so lhat :"Ill accurate knowledge of the 
teTnIX'l'flture is useful. lIence, provision 
has been made for the insel'1ion of a dial· 

Figur. 4. Mica fa. th. 
Type 1409 Siandard 
CapacitorS Is se lected 
fa. low 10 .... in 'hi' 
' u l .. tup u , inll th. 
Typ. 1605-" Imped_ 

an U Compo.oto •• 

JULY , 1957 

flg u.e 3, Dime.ulons of the Ty pe 1409 Stondo.d 
Copocltors. 

type, bimetallic thermomet.er into a wall 
of the case, 

To tlbsorb any residual mois ture that 
may remain in spite of all precautions, 
a quuntity of silica gel is sealed into the 
un ie To insUI'e a good seal and anl;hol'· 
agf' between the mewl and the sealing 
compound, a b'Toove is milled into the 
inside wuJls of the ('USC, Finally, a metal 
plate is fastened to the bot.tom to com
plete the clcctl'Ostatic shielding, 

}.·[icfI and foil al'e so stacked that the 
two outside roil~ al'e connected to the 
lo\\' ( I..) tf'rminul. This partinl shield re-. 
duces the capacitance bcLWI .. 'C1l the high 
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GENIRAL IAOIO E X l'lll hU NTEI • 
(II ) terminal and caS(" (G), ilnd mi ni
mizes the difTC'r(,J1Ce betwoon the t.wo
terminal lind thr(.'('-tcrminlll \':llut's. 

CALI BRA liON 
Eneh t'npncit.or is adjusted to within 

± 0.1 % or its nominal \'aiuc, The mens--

UrC(1 cnpncitanccs for both the L\\'o
\t'r lllilllll lind 1 he t hrce-tc.rmillu l conncc
lions, at olle kilOl:yclc, are ClltCI"{:<i on thc 
ca libration certificate supplied with each 
capacitor. 

- I VAX C. K"81'O:-< 

P. K. )' l cELnoY 

SP ECIF ICAT IONS 
Accu.ocy of Adl u~t"'.n" Within ± 0.1'1. of the 
nominni c:tllllritnnre \'lItuc CDb"l"llval ou the case. 
Ca libtalla." :'Iensurod vnllll.'" of c:r.p.'\citnnce for 
both the lwo-(.crmillal lind the three-t.crminal 
connections nt 0. RJ)C('i lied room I.cmlJcmturc !Ire 
entered ill lhe I.'ulihrfltion eertifienu'. T he3e 
vnllll'i! llIe obtllilled by direct t'Ompnri!lOrl, to II 
pr('('i~ion of t)("tt.cr thnn 0.01 %, ";th II like 
standard periodkllily certiliC(1 by th(' ;\Ational 
RUreal1 of StundrmLlu, lin llI.'CUr.l.CY of ± 0.03% 
ill nbsoillte cllpadt.'\nce, 

Thc Tnt; 1~09 Standard Ctlpa.citora mily be 
(!Onn('l't<'<.l in parnIJl'1 with no cUlIlulath'c error, 
by plugging them together. 

Y.", ... ,alu,. CoeHici.nl 01 Capacilanu: +3;) ±IO 
pplll l)C'r degree Centi!;""do between to" find 
70" C. 
Oillipallon faclor: Less than 0.0CI03 at I ke lind 
23" C. Sa: Figure 5. 

F,.qu. ncy Cho.a.I • • I.,;.", Sec Figure 5. Vullles 
of -'Crie<! induettl.noo and ,oeriC!! re:'li.~ttl.llcc st I 
]\1(' are gi\'eu in the t..'\ble below. This resiSLIlnoo 
"sries 1l::! the square root of thc fl"e(lucncy for 
fl'Ctlueneios ubove 100 kr, 
hohg. R .. I.lance: 5,000 mcgnhm-microfnmds 
or 100,000 megohms. whichever is the lClS:!Cr 
Mo.l.., .. ", VaUag.:.JOO volts peak nt frequcncies 
Ix-Iow the limiting frequencies tabl1lnl.ed belo"·. 
At higher rr(!(Iuellcics the allll\\":l.ule voltage 
dccren.se.i nnd III invCI"lJ(!Jy pr(ll)Qrtion9.t til the 
frequency, npproxim;lt.cly. These limit!! cor
tt'!!pond to alelllpcralUN! riiC of ·10" Celltigralie 
for II poower diS~lIpatioli of 5, 6. lind 7.5 ",stu 
r(l8pc( .. ti\·el~'. for the three cs.sc sizes. 
MaunUng: CMt a luminum cases \\'ith rubber 
fpct. 
h,,,,lnato: Twn insIII:\t ... >J jnek-top I.crlllinnls, 
ptus jllek-WIJ terminal lind ground strap. 
Dl ",.n.ian~: See Figure 3. 

,- - - ~ - --
fill"" .$. (t.,,) F,oc';o nal chong. In copadtonu o . 0 f"nc!lon of frequency. 

(Rig"') Plllipallan facia, a. a funCllo n of freq .. ency. 

('~pan. 

/Q"" 
Tlle~ '" '" 1409. F 0 .001 

1409_G 0 .002 ._, 
0.005 

1409_L 0 ,01 
1409_/01 0 .02 ._- O.OS 
1409_T 0.' 
1409· U 0.' 
1409·X· 0.' 
1409· y f •• --

'M."mttd;1I .ned, .... ",_ 
,'IO .. Il,M;" lR,.." ' ...... 

V....., ...... r"'l"~ 
1' .... t" .. " ,'" 1'011. .1( ...... 1'..1,. 

500 <1 .0 M~ 
500 2.3 ~Ic 
000 1.I ~Ic 
500 fHO Kc 
500 370 Kc 
000 17,; Kc 
000 100 I\c 
000 fJ!) Kc 
000 20 Kc 
000 10 Kc 

S"i., I H", .. In""~ R''';'AI 
1"""<",,,,", '" OA,"~ .. 
~~ ~/ J/' I'"d". ('M~ Word l~;"< 

O.ObO 0.02 I ~ (OOOI)l'OSl!<JY • 32.00 
O.oro 0.02 Ih r:OO ltCO,\UI.'G 32.00 
0.0;,0 0.02 P{ (lOOIJCQSC.\T 34.00 
0.0:.0 0.0'1 I i{ GOOIlf'f)SOOIl 34.00 
0.0;,0 0.02 II :\, OOOIX'(J .... t:n: 36.00 
0.().)5 0.02 11~ .;(){tIICO)'·I'IO 39 .00 
0.055 0.02 1 }. (;f)'IIICOSIIOI) 42.00 
0.000 0.02 lJ.f GOOnCOSSI N 50.00 
0.0..')5 0.02 ", nOOIX"(.'· ... l · .\I 10.00 
0.070 0.03 2 ' • n()()It('OSTOP 130.00 
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MEASUREMENT OF CABLE CHARACTERISTICS (Part III) 
ATTENUATION OF 

DUAL·CO A XIAL CABLES 

Dual-coaxial cables arc made up of 
two, separate, indhridu!'l.Uy shielded , 
roa:..:i!d cables ell cased in all additional 
common braided shield and a common 
jacket. Attenuation is measured for each 
individual cun.xin1 core separately, and 
thus the method described above for 
~o:'l.Xj:\l rabies can be used without modi
fic ntion. The impedance of these cables 
is usually 02.5 ohms for each COflxini 
core (125 ohms total for both cores), and 
the renettion-Ios.,>, fl8 dCLCrmillcd from 
Figure (i, is 0.1 db. 

A TTENUA liON OF SHIELDED 
TWIN-CONDUCTOR ("Twina x") CABLES 

Shielded twin-cond\lclor or "t,wi nax>l 
cables cOHsisl, as the name implies, of a 
pair of pRral1el, spaced wires sUl'I'ou ndcd 

,..., by a shielding braid and must usually 
be measured only at ·100 ;\10. They C.'Ill 

be mC!lsurcd using the S:lme method 

o 
o 
o • 

'00 • 

• " .... </oo.:aA ....... CO; 
0\.01. .. """,-,,,,-

" cr~_'.":r...[ 

«> 2 •• = ..... 
«<IXo.''''~~_ 

f vs,,~ 

Fig ure 6 . Reflectlon·lou ~ofTe"lon (to be ".b"Dele d ) 
"". ~oble l ... pedoA~e oAd VSWR. 

\\· ith a slight modification of the setup 
nlready described for coaxial cables, All 
that. is f)C('el'"ary is lhe addition of 1..\\·0 
Tn!:: 874-UB Baluns (balanced-ta-un
balanced transformers) to tbe sellip :It 
the points where the cable connects to 
the IllcaSUriJlg equipmen t, as 8ho\\"I\ in 
Figul'!! 7. 

In this figure the details of the signal 
sou rce and heterodyno-type detector arc 
llOll'cpC:ltoo, sillce thcy al'c the SlllllC as 
those shown in figure" (Part 1I ). 

TYPE 8701-UB BA'- UN5, EACH r---------. r------, WITH 2 TYPE 874-020 AOJUSTAB'-E , 

I 
SIGNA'- I / STUBS 82 TYP! 874-,-10 AIR lIr-1ES"" !HETERODYNE-TYPE I 
SOURCE 1 1 OETECTOR I 

I-u : :_u ' 
FIGURE 01, PART 1I;"n[=l!l';O::=", -==1lO,c:* FIGURE ", FlUff 1111,' I FOR "00 Me) ""; 

L _____ J )_TYPE874-0e-P4 TERMINA'- L ______ .J 
OG-4221U- UNITS (HAVE I.IG- "22 /U TWINA)( 

SOCKET CONNECTORS) 
UG-42I1U,,-

~ABlE PAOS(SEE TEXT:'CAB'-E PAOS') 

CAB'-E SAMP,-E FITTED WITtl PROPER TYPE 
OF TWIN CONNECTORS1SEE Tur:'CAe'-E SAMP'-£"' 
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GfNE R A~ RADIO E X PERIMENTER • 
Baluns: The Tn'" 87·I-l' B Balun is :l. 

tUIll.-d type, and eHch ballUl requires :1 
'l'YPf: 87-1-D20 Adjustable Stubs aud 
2 TYPE S7l-LlO lO-cm Air l,ines fOi' usc 
at ljOO ?-l e. The stubs hayc calibrated 
scales, and both arc simply sct to read 
" 17.5 cms." to tunc the baluns t.o 400 
Me. T ... ·I'E 87-!-l'U-P4 Ad:lplOr provides 
:~ reliable shicldedconnectiOlI hctll'cen the 
output of each b:liull Iwd a. TnE L'G-
422/ U twiru\x socket connectOr, which 
CMnccts dir(o(·tl.v to TYPE l'G-12I/U 
twinux cable ph1b'S on t he cable pads. 
CCibie PCld 5: Thesc cltn be made using a 
lenglh (to givc about 10 db attenuation 
~:Ich ) of the same r.able type :l.8 th:l.!' 
under' tt.'sL. Somll-sizc t wina ... '\: tubll' used 
for sample and pads tfltl be titled clirect
Iy to the GG-:l22/ l- series of t wina:..: con
Hectors uscd on the bahm tOl'min:1I units, 
ul'ing fem:tle-to-fcmnle fld!lptO I'S :\5 Ill'C
(.'SS3r.v to mnke eOllnections, 1f brgc-size 
twitlllx c;lblc is being used for the sa mple 
and for the pfl.d~. adaptors from Ihe 
smllll-size connectors on the balun tenni
lull units to thl' Inrg(H)i?e series of con
nectors usoo em the sample and pads can 
he readily made from a few inches of 
I1G-22B/ U small-sizc twinax cable with 
a UG.421 / U small·siwconllcctor 011 one 
l'rH I and a Inl'gf'-size cOn licctor (m I he 
other end. The braid of the sm:l.lI-sizp 
cflble, if folded back OW'r th{' cuble jack
Cl, will fit nicely into soldl'ring position 
In the lnrge·$ize connector. 
Cable SCimple: )'I lost. twinax c:lble types 
have a nominal impedance of 95 ohms, 
:l.nd the impedance at til(' bnluns is 200 
ohms, produeoo by thc usual 4: 1 im
pcd;uH:c-.trallsform ing nl'tiOn ill thc balun 
h'Om the 5()..olun impedunt'C of the signal 
SOUJ'C'C or detector. If itO rmttchi ng cuble 
pads were used, 3 mismatch of 2. 10 in 
VSWn. would exil't at (,Ilch end of Ihe 
cable 5:lmple where it ('onllccts to the 
UaluIl. The rcficction-Ioss correction, us 

detel'mined from F igure 6, would be 1.18 
db. ( In Figure 6, the impedance sca le 
hAying 200 ohms opposite a VSWH 
vallie of 1 applies when the baluns are 
used in lhe measuring setup,) [ t is rec
ommemk-d, howcver, lhllt pads be uscd 
to match t he cable sample bet IH,'C1l j l 
and tbe baluns so as to eliminate the 
1lr..'Cd for any reflection-loss correctioll, 
pa rtly bcc:\Usc the correction is fai r'ly 
brge ftnd partly he<:allsc, as a rcsult, an 
appreci:l.ble error could I hell be etlusel.J 
by a smn ll mis..'l.djustmcnt of the h:lluns. 
MClking the Meo surement; 'I'h!· ml'Uuxl 
of measuremcnt is the sn. me as that for 
coaxial cables, as described previously, 
and no reflection-loss correction need be 
made since matching pads arc used. 

ATTENUATION OF UNSHIelDED 
TWIN-CONDUCTOR CABLES 

T here fire several 300-ohm cables and 
one 2OO-ohm cable in this cfltegory. They 
call be mcasured by lISC of the Tn'E 874-
UB Balll ns in exactly the same way as 
fo r the twinax cables just discussed, 
except that. dilTerent balun terminal 
unils arc used . The reflection-loss corree
lion eMl a lwnys be eliminated. 

T he T YPE 87c1-l"B-P3 300-0hm Balun 
Terminal Pad is used with ench balll ll 
wben 300-0hm cubIt, s..'t mplr..'S arc meas
ul'ed ,3.ncl the'['YI'E 8i 4-L-r>-P'2 2()()..ohm 
1'enn inul v nit is IISed fo l' 200-ohm cable 
samples. In both cases, the cable s..'l.mple 
is sufficiently well m!\tchcd by tbe bltiU IiS 

with their terminlltiOIl unit.s so that nO 
l·efiectiou·loss corrcct iou is Ilccrssary, 11\ 
setti ng up the "sample out" condition, 
the most di rec1 possible conlle<:tioll 
should be made bel ll'OOIl the 111'0 b:ilull 
terminal unils 1O avoid reflection errors 
in this referellcecOlldjt ion. T he terill illul
unit bind ing posts should be butted to
gether end to cnd, \\'ith ,'cr.v shorl l"~ I)f 

ba re wire to hold them IOgcrhcl'. 
-
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Fig u •• • . (l .Ft) AoI<Iplo. mod. up ,.om RG_22B / U .able .... lrh fa.g .... iu "r>c/ small,"i .. 1 .... 1,,0" c" .. nu lo, •. 

(ltighl) Ty,.. 874-UB-P4 Adaplo. 10 co nnu' balun,,, smoU Iwln"" <onneclor. 

Care must be taken to keep the tin· 
shielded cable s.'unplc \n~1I away from 
intcrfe ring objects, includ ing other parts 
of itself. This requirement ndcs ouL 
measuring a coiled snmple .'wei Ilsuntly 
]'ffluil'eS the sample to be strung (iI'Ollnc! 
the room, or tip and dOlm the hali, on 
nOIl-metall;(' hal!gcrs and spac<x1 t\\'o or 
Ihr{'(' ft't:t from wnlls, pip<'s. and the like. 
This is admitted ly :\ nuisance, hut such 
prcculIliollS nppear to be unavoidable. 

MEASUR EMENT OF A TTENUA TlON 
AT OTHER FREQUENCIES 

There are scveral military cablcs that 
require a measurement of attenuation 
!It I )1c. ThenUenuation vn!ues arc gen
crally so low that the accurate IISC of the 
insertion-loss Ilwthod rl.'quires \'cry long 
cable lenp:ths. A hetter method is to usc 
an impcdance bridge, with which the 
open-circllit. and short-cb'cuit reactance 
of a cable sample havillg an electl'ica l 
length of onc--cight h wavelength and t.he 
open-circuit or short-circuit 1'I,,'Sistallce 
Of a crrble having an elcctl'icalleugth of a 
quarter wavelength can be measured. 
(The clC<'trical!ellgtit C(luals the physical 
length multiplied by the square root of 
the elTective diclc{'tric constant of the 
insuiatillg material.) AUet\lIut ion can 
thell he accuratdy calculated from these 
resishutce and reactnnce vnlues. using 
lh(> follo\\'ing equations." 

U~'or .. detail"'! d~U*li,)n fllthit b,~ n'ethod . i""lud· = ~~!~~,~~!~i':,'lt!~~ ~rat~"tte~i::i~~( t',.";',..,!1;: 
,in" l.in""." by h '." r. EMtoo. i" I,be NO\',,,,,1 ... , ~"d 
o.,..",mbe,. 1 1i~3. ;!O!u"," or .he R:r,.,.ri",<>0.1~ 

a = Zo X 868.0 db/ IOO ft. 
Hsc length, ft. 

0' 

a = Roc X 8G8.G db/ IOO ft. 
Zo Icngth. f1. 

where Zo = "IXscl " IXoo:. Xsc and 
Xoc ul'e the short..- und open-circuit re
actances, respectively, of (he eight h 
\\":\vclengtb scctioH used to determine 
Zo, ::md Rsc and Roc arc the resi"tancC8 
for the qunrl('1' \\"av('lellglh SI..'C tiOll. 
l\'1casUl'cmcuts at 5 l\lc call be made in 
t.he same mUllIlcr. 

The TYPE lGOO-A R-F Bridge is wol.l 
suited for mcaslll'emeuts at 1 l\1r and 
5 Mc. 

Departing from militury specifications 
for 1\ moment , there are oCClI.sions when 
:\ I:able designer or a dc"elopm~nt. en
gineer making lise of cable might want 
to meas1ll'c u particular cable at fre
qucnciesotiter than J 1\'1c, '" :\Ic, 400 !\fe, 
and 3,0Cl0 ?o t c" The insertion-loss met hod 
as d(.'ScriOC'(1 enn be used at any fl'(.'

quellcy bctwccrl about 20 1\ lc and 
4,000 :\lc, a rango that includes the UHF 
tclo\rision band (475 to 800 :'I'Ie), assum
ing that suitable oscillawl"S are on hand. 
The bridge method mcntioned :lhovc cun 
be used n..t almost any frequenc.y for 
whieh a bridge is available, provided 
that cable lengths can be sclec1Cd to 
give resistnllce and reactance rcndings 
that a re within, or can be brought with
in, the accurate rnngc of the bridge. 
Special methods eM be devised in p:tr-
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GINEI: ... l ."'010 EXPE RI M EN TE R " 
ticular prohlems llsing standard in;:;tru
nWIlIS. For example, a CnptlCil:l11Ce 
bridge (THE 7)1j-C) eM sometime!> be 
uS('(I IO meaSure all four cable pammcters 
(R, L, G, and C) of a short cable I (-n~th 
(2;i ft.) at low fr<'qucnci(.'S (100 I\c), and 
attt-'nu:\lion ean th('1l hI;' cflil'ul:lIcd. A 
Jarp::c sclcdioll of General Radio bridges 

nnd similar impedance-measuring de
\' iccs is ~l.\":lilab le to cover the frequen cy 
range rrom low ll lldio frequencies to 
5,000 Mc.

u 

- W. H. TIlt"l18TQ:-< 

(7'0 be cmllinllrd ) 
'>Ou, '""'lfto l-;"",U...eriUl P.·I"lrtmen, ,,-ill be ~Iad 10 make 
....... ~"me"'13Il<>os for R" y"S-Ir.o m_urement proble",", 

LIST OF EQUIPMENT 

In oddillon 10 tho lloms IIslod in ,.. .. ,rou.lnotolimonlS. th. followinll unils .. ,. ustd ln m .... u.;nlllw;n-c .. nd .. d .... 
c .. bIo • . 

QUll1llily Iltm Price 
---2 -- Ty ... 174-UB Bal .. n ••.•.••.••• • ••••..•••••..•••• . ... . F $75.00 $150.00 

2 Typo 174-UB-P2 200-.. hm T ..... lnal Unil .•. . .. . . .......• (0 6.50 13.00 
2 Ty ... 174-UB-1>3 300.ohm T., ... ln .. 1 .... d ... .. •. . .••..•• • (ft 15.00 30.00 
2 Ty ... 174-UB-1>4 Ad .. pto • •.• .. ....•• . •••.•••.. .••.••• (0 50.00 100.00 
4 Typo ,74-l10 ... 1. lin . ................. . ........... "@ !i .SO 22.00 

__ --', __ --'---', ,', •• = 174-020 Adlu" .. bl. Slul .. . 'C'C'O'C"C'C'C'C"C'O'C"C'O'C"""'O"@,---",- ,,,OO,,-..L __ "','",00,,-_ 

QU(I::jJillh,,,,c .. ""C .... "'CA ... C.'dC'.CF"NC.C"C.C"C<,~~':: . ... ... . . .................. . 
Ty ... 1212-A Un;! Null O .... Ior ...... . .... .. ........ . ......... . 
Ty ... 1211_8 Unil O .. Ulol ................. . ........ . ... , .••••.•• 

PM 
$620.00 

145.00 
275.00 

30.00 
10.00 

1 Ty ... 1212·1>2 I_Me flit .. ............................. . ....... . 
2 Ty ... 1203. B Pow ... 5uppU.. ... . .. :.:.:..:....: ..••..•.•• @ $40.00 

N EW COMBINATION 3-WIRE AND 2-WIRE POWER RECEPTACLE 
As r:l.pid ly as production sched ule:; 

will perm it, GCllcml lhdio aC-Qpcmtod 
instruments fire. being equi pped with 3-
contact power-input receptacles that. 
will accept either the Slnndnrd 2-wirc 
jXIW('r cord, T n'E CiU:>-3J, or the IIOW 3-
wire cord CAP- 15. * The 2-wire cord wi ll 
he Ilupplied wilh instruments Ull ll'S.'> the 
3-wire type is spt.'Cified in the order. 

ThC' new 3-wire rcc<'ptaclc is J\ vn. il
able tor inSblllation by our customers 
ill iu$lnullcnls that nolV have i he 2-wirc 
r('(·cptHcic. Dr-sigolltoo TYI'~ JOO-A. this 
re<.'cpc:\t.'ic. unlike the old 2-w il'c type, 
is not. rt'C{':;...ed, which would I'cqui rc fill 

F.ont .. nd ..... "I .... ' "'Ih. Typo 109 . ... 3 · wl •• 
•••• pl ..... . 

exc(-'ssivcly lal"f:(o d i:lmctel". J ost~ad, 

t h(' new r(.'C('ptnc\c is ill lcrcitnngenbic 
wit h the old 2-wirc reccpl;lclc on exist· 
ing instru mentt';, wiiholl t change in 
mounting hoJ~. 

r,p< 
109.A 

1-::--,:--,:---,--.,.----------1 Cod~ WONl .1 __ PriC' __ 
3-w .... R.c.ptaclo •••• ••••••••• ' O' C""'O' C' '''"'C'O' C' --'-__ '"""'""'~_J. __ ,.,"",~, __ 

·!J.WI .. l'O>rer Cord"' """troll R'I(Iio HiJIH'_~J". 31. o. F~b'~'r. 1057. 
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TYPE 1203-B UNIT POWER SUPPLY 

Til(' populnr, gCIl('ml-plII'J)()>!(' C'nit 
PfI\n'I' ~lIppl.\' '1'YI'I: 1203-.\, d(,,,jj!lll'd 
primarily If) pl'U\'iti(' fl-C ht'aiN :lnd d-e 
plnh' 1-1(1\\'('1- fIJI' Cl'll('ra1 Jhdin rllir In
stl'Hllwnts, has b('ell repl:l('(·d hy Illl im
pt'o\'('d \'('I" .... iol1 TH~; 120:l-B. Thl' ('it" 

~'uil Ilf III!' II'~W molicl has bC'eJl r(·\'i~('(1 
llJ include ndditiotml fiit('1' ('apal'itultl,l', 
1II1'I"eb," T('(lul'inA: the output ripph" By 
n n'fL'T:\lI~I'm('ul of COIllI)()IICIII S, the 
fu.'>!·" han- be(.'1\ 1110\'(.,,1 to the fT'f)lIl pfllwl 
fur A:I"I'aH'1' t'(J1'\'('Uif',l{'(' of Sf'f\'i{'irll!. 

Th .. :laO v •. }()-I,.\'(·11' mod!'] '1' \ PI-: J :..'03-
AQ II kl~ 1i('("'Il I't'phil'('d lIy t IH- T nl, 
1201- IH)IS for ::!:·m v. ,'')0- it) GO·cyd(· 

View of 'he Type 1203_8 Unl! Pow ... Supply. 

S('f\' il'(I, ],:tV(' hN'lI :\('I'nmpli~h(ld :If rll' irll'rI'n..<ro 

III b/Jlh new modf'ls Ih('S(' (·h:UlJ!;('.~ in Wi(·(·. 

SPEC IFI CATIONS 

O"'pu' (a. liS-" Inpllt): 300 V tl!- f±. .i' ~l III 
50 "It, /i.:1 V 11(' fit 3 Rml>; ( \\-ilh not' 10:1\1 fit 1..'1 
amp "t I""'~, rnnx d ... · IOflJ j,> 0 .. -', 11111, lIi)l.nt 'lS[, 
v dt·). 

",,,',,'; .. n: \t 1101101111, d-c <lulpul i~ a'iO v. 

Rippl., I ..cr<~ Ihnn 80 IIlV (120 CI>'~) fit rulll 'm.1, 

Inp .. l: 10':;"12.:; v, fl()-liO ('ps, 50 w rull load 'It 
I \.i v. 

c .. nnu , .... : l.il1(' I'<)rd permancn1ly 1111.:(1'111'11 
to ''',lrUllu'ut. ~l"'J(llLrd I-point ('(mlu.>(·l,rrr 

tIll)tlut .. ,1 ,m "nbilwl ~i,II' r"r .lth .. r Unit In
~lrurn("'".'. 

Re.,m ... : (iX I. 
Acuu .... iu S .. pplled: 'I:.tinll: IlluK ror L>(luiprnent 
Ioth"r tllan ' ·nit ' n qtrtlnu'nt.~; ~r'"'''' r1J,*~. 
H .... lin,: Illad.:-,·tfI('kh'-lini ... h 1I1umiuum p:IIu)1 
Im,1 ., i<l..... \IUllli"ultl I· ... vet filli~l,,~1 ill rlcar 
1,,('lluer. 
Oime nliono: \\·jdth [, in" IIl·kllt ;;~, ill" delJth 
(1'( III. "V(·r-:,ll. nul inl'ludilli: 1I"""("r oord. 
W.lgIII: ;; 'I',uruk 

I~ria "''11~ 
1203·8 
1203-8011 

11 15 " Oltl, SQ..6O <yele.). •.•.••••.. " ..•.. .. 
(230 vOItI • .50-60 eyelu). 

.\1.1\ " 

.I 1.1\' Utl: :;A I, 

$40.00 
>0.00 

VACATION 

Durill,l.!; lh(' \\·I'('Iks of .Il1l .\" :.!'.! :\lI t! .Iul.\' 

~n. (tur :\ 1:lllllf:u,tul'illJ,!; ! )('partuwIlIS 

\\ill 11(' 4,14,-"('(1 for \":wntion. 

TIWI'I' williII' hIiSiIlP,,",<' :H<' IIslIal ill 11t(' 

~:tlc's 1·:II,I!;IIIM'l"i'l,I!; aud l"tIl'ICl4 ·)'t'i:11 I)c'
parln)(·1I11<. 1IIIIII'I"('S, '.wludill,l!; n·qll(' .. l,.; 
rur jj·(· l mil':I1 alld 1'\11ll1l11'l't'i:d illful'll1:1-

CLO SI NG 

I iOIl, will 1"('('{'in' 0111' uSlial prompt 
nlh-lIlioll. 

()Ilr ~\'I'\·i(·l· Ikp:u'ln1l'nl r('ql l~ls 

thaI. IK>(':llhj' ttl' :L1''''-'II''I~ in tilt' m:UHI

f:lI'I'lri,,:!: :1111\ n'I):lil' jrr4)llp",. " ltiPIIIl'llts 

of ('I]lIiP11l('''I tn Itt· n·p:llrI·d Iw seht .. lult .. 1 

to n·:u·h liS :11"11'1' 111(' vllc,:ltiull 11L'riot!, 
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GENERAl RADI O EXPERIMENTER " 
CHAIRMAN RETIRES 

IIi :'! principal inif'rcstll have alwuys 
been in t ilt' 11lI!;illl'S..<;nnd mallllJ{erial afflli r ll 
of the Comp:my. In addit ion to earr.\"
ing 011 this work with vigor a nd h igh 
ability, :\ I r, il i('h mond hus found linlt' 
for notable work in outside affairs, 11(' 
hn.<; 1>e(>11 director and prf'Sid(,1l1 of tllf' 
Hadio :\ l tumfuctllr('rS ASlIC)('ialion (n(J1I' 
H ET:\! A); dirN'tor, prf'!'id(,llt :111£1 l'iw.ir· 
man of th(' SI'il'll tifi£' APPfll'UtllS ~\ lakPN\ 

Association; dir('(:Wr of l ilt' Lilwrty 
?\ l llttc:ll InsurulU'e Company and of the 
iloston WO\,('11 1I1)f\(' and Huhher Com
pany, In Mldilion, iJf'eauSf' of a dPf'p in
ierf'St in o<l1l<':lliol1, he hu:; spn'('(1 for' 
mlln}' yl'ars :t.<; a Illf'mber of lilt' corpora
tion of the i\1:lss.'wIHlSf'tts Instil ute of 

1I :1rold R Hiehmond , for th£' past T et'illlology lind :lil :t trllSl(o(' of :\orlh
Ihil'l('('1I years (,hainn:m of til!' Board eastern l'ni versity and of Xorll'it'h 
of till' (:(,Ilf'r:,i Uadio {'olllp:my, rf'lirf'd 
011 .J lUll' :10, l!),-II, h:I\'ing ]"('al'hNI the 
(;omp:III~"s mundalOr.\' I'('\ir£'nl('nt :lge. 

After his ~l'Udliatioll from tlw .\lassa
dmscttll i nstitu ll' of T£'dlllology in 191-1, 
he HC't\'ft.! with ~tnlll .\: WI'h>ltN and 
lai£'r W!l~ !I mf'lnlK'r of the ('\{"('\I'il:al £'n
.e;iJl("('ring tl':lehilll!; st alT at .\ 1 IT, J] (' \\':lS 
1':1I11'C.1 to :H'li\'(' dill.\' a>l an officer ill the 
('oa.'il ~\J'liller,\' Corps in the first \\"orld 
W :U'. II (' joilwd Ill(' (;(']1(']':11 I{:uii() ('om
pan,v as an ('ngiClf'f'r ill 191!) :Ind two 
years lal£'r was ell'I'INI il~ S("('rt'Hlry, li e 
I)f'('amf' TrNl,'illr('r in 192(;, whif'h posi
lion 11(' 11('1<1 II ll lil his 1'1{'I'l ioll :IS (,h:lir
man of tlw 1\0:)1'11 uf ])jrN'IO I~, 

L' Il i \ 'ersi ty , 
During the !';('Conti World War, he was 

Chi('f of Ihe Guided .\Ii!'sil£' D ivision of 
the Xationul I)(,ft'nsc Hf'SParch Com
m itt('(' a t a time II'h£'1I f('w had milch 
faith in the future of guidf'(1 mis."iles . 
For hi!! energy and forl'Sig ht in promot
ing ('ontinued rf'Sl'urt'h :lIon!!: theS{' line:;, 
he \\'as ulI'urdf'<i til(' Prf'Sidentiul :\100111 
for .\I('rit a nd \\·a.~ Il1lpr C"hairnuUl of tlw 
Xationftl Aeud('m,\' of l-i('i£'lwP Orfinlll1C'f' 
Advisory Commit t('f' on Guided .\ I is.<;ilf'S, 

lIis wi!>£' If'lldf'r!!hip and l'OIIIISf'i h:H'£' 
('ontribUl(O(J mll('h to t he ('J';tablishml'll\ 
(If 1I\:lIIy of Ill(' ('olllpaIlY '!l lm;;;i(' polil'il''; 
:Uld to its pr('>lPnt posit iOIl ill t he indust ry. 

General Radio Company 
., :'''. 
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