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INCREASED POWER · FACTOR 
RANGE FOR THE 

CAPACITANCE BRIDGE 
_IN THE FIVE YEAR S SINCE IT S 
ANN a U NeE MEN T the TYPE 716·A 
Ca pacit anoo 13ridge has fulfi lled its design 
sl)Ccific8tioJls as a n ac(,ura te instrument for 
the measurement of capaci ta nce a nd as a 
wor thy successor of the old Tn>E 216 Ca. 

pacity Bridge. I IS di rect.re~ul i ng precision condenser. in conjUllct ioll with 
four decadc-Sp8ttd r a tio arms, makes i t possible to measure ca paci lances 
from 100 !AlAr to IlJ.f. Its use of the Schering bridge circuit sim pl ifies the 

FU;UR,K 1. Pauel view of the Tn'E 7 16·B Capacitance Britlgc. The 
new feuture.! a re t he DISS lPATION FACTOR ..... iteh ... hieh (.'orllrol~ a 
IItep condenser and the 1\1 ETIIOD e ... itch ... hich 01 110 ..... either DIHEcr 

Or SUBST itu t ion Inea$u.emen tJI It) he made. 
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measuremenl of dielectric losses by al
lowing the dial of the air conde nser oon
nectell across the fixed ratio arlU to be 
calibrated directly in dissipation factor, · 
The range of this dial, 0.06 (or 6%), has 
limi ted somewhat the usefulness of the 
bridge, pllrtjcularly at &cquencies below 
1 kc. where the diseipation {actor oJ com· 
mercial dielectrics tends to increase. 1t is 
both for t.hi.s reason and to simplify tFle 
use of the bridge in substitution meas
urements that a new model, the 1'YI'E 

i16-B Ca pacit,anoo Bridge, is now ill' 
trodut.'ed. 

The I'ircuil diagram of the nell' 1II0riei 
is shown ill Figure 2. The l'hanges and 
a<i,litiolis are shown with beavy lilies. 
The ,'issi,lalioll fac tor range of thc older 
model was limited by the capllcitllnee of 
the air condenser to slightly over 6%. 
corresponding to a change in capaci tance 
of 500 I-lILf. A decade condenser. in which 
the unit steps are 398 SJI-lf, has been 
added in the new model. This con
denser is mounted in the upper parI. of the 
insulated compartment containing the 
dissipa tion factor condenser, as shown 

GENERAl RADIO 2 

FIClIRE ~. Circuit diagram or the new bridge. 
Ch~ngell and Ildditioull are Bhown hy heny 
li'H!'!. The m.ica dccllde c<pndeu~r incre_ the 
dissiplltion (actOT raTq;e to 56%. The reveuing 
switch mllkell po8E.ible a poeiti"e di!l!!il,alion __ 
r"ctor reading in /;Uhll titll l.ion mea6uremenu. 

in Figure 3. The various s teps ace con
trolled hy a Tn'E 380 Switch SIlO"'ll at 
tbe ri gh t of Ule condenser case and which 
appears on the panel in Figure 1 jus t 
ahove tbe D lSSIPATION FACTOR 
dial. Each slep adds 5% to the dissipa
tion factor reading, I,.]viug a maximum 
value of 560/0- 'For this val ue, dissi pa
tion factor and power factor differ by 
13% , and consequently the designation 
POWER FACTOU used on the older 
model has been changed to DlssrPA· 
'I' ION FACTOR. Tbis increased rauge 
;n dissipation {actor at 1 kc extends 
correspondingly the range at lower £re o 
quencies, being 5.6% at 100 cycles anrl 
3.3% at 60 cycles. 

When the bridge is used for substi
tution measuremeuts, a balancing con· 
denser must be placed across the UN. 
K.NOWN CONDENSER terminals and 
the unkllown connected to the PAR· 
ALLEL CONDENSER terminals in 
parallel with the internal precision con. 
denser. The reading of tbe DISSIPA. 
T ION FACTOR dial »lUst then de· 
crease, and the short negative seale of 
0.15% is sufficient only for condensers 
..... ith relalively small djssipution factor. 
The alteruative of causill g the 01551. 
I)ATION FACTOn dial to read lip-scale 
initially by Hdding a suitllhle condenser 
across the 8 ratio ann has proved cum· 
bersome. In the new model a reversing 
swiLeh has boon added, as shown in .~ig. 
lire 2, which transfcrs the dissipation 
facl.or condensers from tbe A to the B 
ratio arm and lit the same time connects 
a slllall condenser across tbe A arm, 
C(IUul to twice the zero capacitances of 
I hose trllnsferred. This condenser and the 
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On the panel in .Figure 1 tbe switch 
appears above the new DISSIPATION 
FACTOR switcb as the METHOD 
switch willi the two positions DIRECT 
and SUBSTitution. Schcmatic wiring 
diagrams of the bridge for these two 
positions of the METHOD switcb arc 
{,rlven in Figure 4. With the Sll'itch in 
tbe SUBSTitution position the dissipa
tion factor range of the bridge at 1 kc 
is 56% multiplied by tbe ratio of the 
total capaci tance to the unknown ca
pacitance. The bridge can be balanced 
ouly for equal ratio arms ~'ith the CA
I)A CITANCE MULTIPLIER sv.'itcb 
set at 1. 

Whenever in the Scbering bridge cir
cuit tbere are capacitances across botb 

3 EXPERIMENTER 

of the ralio anus, the simplc bridge 
equations no longer hold, and the dial 
readings are in error for both capaci
tance and dissipation factors . These 
errors are appro:timately equal to the 
product of the dissipation factora of the 
two ratio arms. They are, therefore. 
proportional to tbe dissipation factor 
reading of tbe bridge and at tbe maxi. 
IOwn reading of 56% can amomll. to 0.1. 
most 2%. Errors of a similar uature can 
OCCllr even in substitution measure
ments. 

The new edition of the operating in _ 
structions, Form 455-C, supplied with 
the TYPE 716-B Capacitance Dridge. 

FICIJRR 3. Ileur view of the brill!!:e with shie lUjI removed. The mica deeade oolidelUlt:f, II, i8 con· 
trolled by a TYPIl: 380 Switch, h. Tbe reversing a,,'itch. d, trsnslen tbe dill8ipation fa ctor air COli · 
den!ler. c, together with the decatle conden;ter, II, from the A to the B ratio arm for suhstitution 
meuuremellts uud at the same lime plac" coudenser, e, acroll8 the A ratio arlll 10 make III) ror Ih" 

zero capacitances of condenseu. 0.1 , and, II. 
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i 'OIlLllil\~ U compleLe tJi ilCUSIl ioll of Ihe 
error" appl) ing bulh to dirci'l and sub
e litulio n meos urcllle lll$. ('.onvt' r~ion 

,",u.aft!': I. TheM' dillgn "' ~ bl" .. , Ihe itridg(" 
c;r('u;1 for Ihe I" .. I..",i li<),.~ o( the \1£1'1101) 
~"i ld, . Th .. Idl .buml Jist:fll n, iB rOt' the LU. 
BEC I' 1'.",;1;",.. th .. righl.hand f .. r the SLI.I· 

S ril"I;",. ,>O)oiti"" . 

formulae for chan gi ng from serlC" to 

1'1I.rallci ilUl'edu nl'l:iJ ure ul"u indllllc.1. 
UI;I'rs of Ihl' oilier Tn'~; 716-:\ Ca paci
lancc 131'j, lge \, ill lind .he ne v. bookie I 
of eOlls i(lc rlllJlc hel p ill Ihc mea surc-

1111'11 1 of a high ~"is l .uncc or Ull) cUPllo.:j
lUllCO-' havi ng \cr) lurge llissipalion 

fac tor. :\ , 'uP) v. ill I.II! sent on refluesl. 

n. F. FLEW 

SPECIFICATIO NS 

Rutu : D .... '" n CIi JiuJ; ~""IIII6u..,c,·, 100 
J'J'( lu I J'f; (li~ I)lI li oll factor. I).OO;! ' t , .. :i(,';: 
(O.()OOO;! I .. 0.5<. ~1< I'ro""",,1 as " flllio ). 

S" I.~ lil"li(>u \I "th .. d - r:l'I""·;I"",·". 41 . 1 jOjO f 
III 1000 J'pf ... i lh inlernlll ~1"n(brJ ; to I " f 
... ilh l""' I~Jnlll ~ llInd arol~: .l i~8i l'''li.) n (80'1,,1". 

~', X ~. "ht'rc C' ii! IIU' u ,'M.·iuIUCI" I.r thl" 

.. I"mlsrd .: .... J.· .. ,..,·r 11,,,1 Cr Ih lll .. f 110" u"L .. (,w .. . 

AccurlcJ : !lin"'1 ll ellJ in ~ - CI11,gcila"ce. 
±O,:!C" or ± 2 "jOf X ",ulli l,li('r r.·,..II,. ," (O.;!' .. 
of {uli 8Cal .. f"r ellch raug .. wilt' .. II", iii ..... il.S . 
li"<1 ("l"lor of Ihe .. "k ....... ·" i8 I .... ~ 110 .. , I ' f : 
di~~il'alioll fllclO'l' ± O.oooS or ±;2 ( r of .Iilll 
fca.hn g. for, ,,1"0::6 of V !.do" IO"~. 

S .. Io .. ,il",io ll ~ I ethod - Cll ,'"(';lutl<'(, ± Q.:! ( , 
"t ±:! J'jO f ; Ji8~i l'''liou fllclor. ± 0.00005 or 
± :!"; f(l~changc in t/iMil'"lioU fa clor ... h~,·n'.'. I . 
.. I ... n 110" ,·hlOn,::.· i ~ Ic~~ Ihnn (o f o. 

\\ I,,'" Ih" .li""'/,lIli .. " fador of II,c ""k .. o ... " 
... ~ .. l .. ·,'" Ihe limiu gO""n a l)(o, ... IIddilionlll error~ 
'o<.-c;"r in t...>1h Cli l'scil l1nc., and t1i""il'alion.(a"' lur 
r .. a,fi "jI: ~. COfr<'(:tion~ IIr .. ;;"l'l'lil-.l. by 111,,11 118 of 
"hieh Ihe s').·lIrIl9 g;'t-.n sbo~ .. can III·' IIIl1i,,· 
lai" ... 1 .. , "1" II,,· "nliro: rll .. g,· of II .. , I,ri.t~e. 

RIIiD Arml : The IIT m lIero&!; whkh 1111' .Ibei. 

"

lIlinll f".I'I(.r e'l"J,''''''r i" ".)fIl"Ullly l'(olll"'CI~1 
'"." r'· ..... luA'·.· "f 20.000 (I" ... ~. 'l'heVlher . rm 
hll~ (\ltlr ,.Iu .~. 20.000 utl"'~. 2000 011111 &. 200 
"h"If.:!u .. h"'8. prOt·iding Ih .. four ",ultiJll .. ing 
f"",,,r~ I. lV. 100. 1000. Su;ts hl,· Nmd",;-<crt 
:.r,· pl"",.,1 1I.,.. .. 6il Ih l'$<! arms • .,o Ihul til<' Ilr..,t/ . 
... ·t U(.'i ~ i·"" " IIi"I . 

Standuds: ' :ltl'lIcilanc'·. 'I'1"I't; 722 J'r('Ci~io n 
C",,,I,,n~r dir,'\.·1 reading from 100 1',,1 lu 
11 00 ""f; di.u<il,a lion factor. T," ·~ 539·'1' COil. 
.1I' ,,~'·r "ill, !l'· mi .I,,~a rilhm ic flCwll" lO ud Ilt~ .. de. 
~ I .. ,I ~'U"dl'Uil" r cslil,ra ll'd d irecl l,. ill "i~~i l,a . 
Ii"" fh"lor II I I I..::. 
SII I,t d 1"1 : ltali" .. rm~ . • I'Mil'ali'm.rllclllr I .... n. 
.1,· .. ".. ..... a",1 ~hi("/tll'<l Irsnsl.:,rm .... aN' I'"d~ 

in:m ;"sull.I,," ilhidd. The ""l" .. "n termi ,, " ' ~ 
li re I>hiddl'd !Iili itat III .. z .. ro cll luu'i l wnce ucroN. 
Ihl' rn i ~ nlll g reu l .. r II,un 1 jOI-' f . \ ",et a l du~ t 
"" ...... and til .... Iumill"''' panel form a cO"'I'I"h' 
,· ", ternul s hield . 
Fllqumncy Ran, .: ,\11 .·ul,I.rll" OI1 adJu~ l . 
rrlt'''l~ are mild .. III I k.· IImllh .. lI<!Curae. ~ llll .. • 
,,'''''b ,,"" .. (' hold for 1111 op"r~lin !; fretl,,'ene) of 
I I. c. The Ioridg .. eS li I", "", .. I. how"H~ r. at all. 
frequene .· hc1"et'n 60 C)dCII IInJ 10 le. 
lli";;i I,"I;o".f,,clOr r,,".linge " ..... t Iw: rorr«led 
hy muJlilll , '''g Ih .. ,li .. 1 r",uli"g h~ lh .. (re· 
iluenc,. in J...il oc:yeleol. 
V DI II ,e : Vullll lj" "1lIllie.1 a l Ih" G 1-.::\ £1( . 
ATOB l er"',"al~ i .. elf' I'IH".1 " I' hy a l ·to··1 
ralio .. hielded tra"1<rorrncr. ,\ ",""i",,,,,, of 50 
"0118 clln 1)/' np"li.-.I In Ih., t r,ul"for", .. r. 11 tI". 
ein·d. 11O""r ".HI I.e "I'I,u ... 1 10 tht' hridge Iw· 
I"" ~~n Iht' ju"rli .. " .. Hr II,.. I," ir~ <If r.·~i~ln"CI' 
IIUt! clI l' lI"ilanee ;II rm ij . "ilh ~'\I" sl rill;" arm~, 
II masi"""" ofiOO "IJlu "lIn I ... 101'1'1,.-.1. 
MDunlln t: The l,riJgrill"" I'I'1i~'\1 for "'O"U I
;ug on. a I').i",' h relllY rllck 1)1" for clI ",nc l 
mo"nllllg. 
Acteuorlu R.~ult.d : Oi!<',lIltlor. IUIII'I'I' .. r , 
alld 1 .. 1'·phone;! or reclilil"r meter. Tn'~ 608· \ 
OliCillalo.r. TH'~ 8 11 ·.\ Aml'lilier. lind "" ~I crn 
EI"'-'Irie Tl'f' ~ IOO2.C T .. ICI,honCii a re ~m· 
'lU~ .. t/~1. 

For s"h~lilul;o .. rnea~urernl"n l ~. II I".bnc'ng 
~x",den;!t: r'~ ne~-.lcd. Th;~ ma)" be, "illier au :,ir · 
dieleclric "'0.11"1. T,,·~ S3y·C. o r ;, li:<rJ micll 
eO"d E~IIJ;f! r <)f th flo '1'1 I'" 505 ~f'"ril'O!. 

Accessories Supplied : O"r 'l'u't; 2i·t ." 
l'lug, Ol1e 'I"l't; .27 t · '.;' C Shield.·J Con.ln'-Iur. 
jand 0 .... '1',.. ... !!74.NE :Shielded I'lug lI utl 
Cable. 
Dimensions: (Letlgth) 19 s (heighL) /I , 
(.I,-,'lh ) 9 'neh.-~. o\l"r.all. 
Ne t Wel,II! : tll ~ ' ....... mb ..... t .. ). fIlCk " ... >tId: 
511 .. IlOun,li . eal,iu t'l "' .... leI . 

1'0,,1' 

716- 1I1t 
; 16-11,\1 

wI .. II fN"oI 
.----'-'--

For n .. lu) .ifs"L !l.. lu"JlI'ng 
CIlIo' '',,1 M,)"" lt·,1 
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5 EXPERIMENTER 

SUBSTITUTE MATERIALS 
eRECENT CONSERVATION 
ORO E R S of t.he \,\Iar PrO(hw tion 
Board partieularly (·O lh .:t! rJl i ll g al uminum 
ha\'c lIlatle l'\u bSli1utiuns for this tIIdal 
ill1pt·rative. New CO I}st' rvation regula. 
tious ('overing otbel' materials lin" \:U II 
!; ttl ll tlr being iSSUCfl , ami onc of lhe 
principal jobs of our (Iesign s taff is 10 

find ndNl u3W suLsli tuh:s for a ll of these 
critic 'all) scart:e muu:rials. 

A pri mar)' objt'ctivc of O " f -,nl.,s titu· 
lioll program 1II11s t he to ma ke usc of the 
lIew materials \\ illl lilc lIIinil!llml c1Tect 
111./011 IJocrform1Hu::c and wi tl. as lillIe in 
Ic rfcrClICI' with Ihe prCi:lClI 1 rllsh produc. 
l i')11 prOb'l'UIIl :IS possi ble. This task is II} 
no IIIcan" II si mple 0111; , l,e CIl Il!'C the 110"[ · 
formance ami utilil) of precision eq llip . 
ment freque ll tl) (Iepe n!! UpOIl tile ma · 
terials Usell. lUld hc('a uS(: e \eu slight 
"hanges in design wi ll oe"llsion del ays; n 
produl'lion. NeH:rllu· lcss. progress is I~. 

ing llIaJe, and sub,; titlll es lire grallu all r 
being fuund "hit·h ( ' 1I1l 1.Ie u!it:: ll wi th · 
ou t adn;rscl} aff .... c ting tile IlCrfonn anc.' 
"11C"i/ieal ions. 

The- proi.lc l.II is fur ther l'olupli "Olc,1 h} 
the fad that shor tages someti mcs dc· 
\ clop in suh;; litu tcs. so thaI it llI ay lie 
ne" c;;;;ar) to usc dilTt.'r<'llt IIHltl'rials lit 
different limes for a gil'cn ius LruUJc n l 
part. I.t shoul.1 be rel'ognizClI, ther('fore. 
that tl'-O instrulIll·nt., of Lhe same t} pc 
lIumhor mall,· at dilTcre nt. tinlt's Ill ay not 
"cigh the .same or CI' t n look cxal't l) thc 
same, 

AU of uur facili t il>s lire del'otcrl to "ar 
prulluction . \\ I.' lI H1 n t tr} ill e l'cry way 
possible to kc('p I iln! matcriul mOl·ing. 
I,u l if )our ,Icli'-crics arc Ilcla} cd \\C 
hope that ~ou will he pa Lient while the 
l,e<"l1l1;('al and IIHUlufal·wring prolJlelUs 
cOllnef'! ed wilh subs ti tutions al'e Leing 
solve.!' -1\ . E. TlII ESSE" 

PRIORITIES AND REPAIRS 
e BECAUSE PRACTICAllY All 
Of OUR MANUfACTURING fA · 
elL I TIE S, as 1\1· 11 a" those of our sup · 
pliers, arc devoted to wur projects wi th 
high priorit) ratings, it. is hCl'omiug in· 
t: rcasing:i) difficul t for us to repair in· 
s trulllt'nlS or 1.0 suppl y re pl al'cmell t 
parts under t he re pll ir filling of A·10. 
Hcasollahlc tleliver), of IlJa terin Js IIml 
eOIllj:lOlIc util such liS lI'irl' , me tal paris. 
meIers, cOllde nSt:rs, rl'sis ton:;. tubo::s, haL
tcries. e tc ., canllot usually tJc had except. 
under priorit y ratings much higher 
tha I] A-10. 

If 1'lluipn1l'nt is h.· in g uSt:11 !li rc(' ll), or 
indirec tl y 00 wa r projecls cOI'c red by a 
rating hi gue r than A.IO, then a pro pe rly 
cxecuted prt'ft' rellcc ral iu g cxtcnsion \\ ill 
insurc the n'pair IIl!ing Iliade ",ith in a 

ti lllO:: consiste nt "jIll the h igher rating. 
Otl,lcr\\' ise, it "ill be Ilel'essary for liS to 
order ~plal'e llwllt pal·ls or materi al un· 
der t he A-10 repair rllliug. lind it I:! qui te 
proha ],]e tilal dda}"s of many months 
\, ill resulL We fUus t rc,-'(! ive t he l)I"wf o( 
prcfcrem:e ralin g and pun'hase order he· 
fore work is s tarted Oll all Y re pair . 

T he Scn ' icc Deparlmcnt i8 1~(ll1 ippcd 

10 hand le repairs very promptly. Il l'· 
I.urned ins trUlllcnts be illg nsell 0 11 high 
priorit y projects arc given prcfcrcnt·c ill 
aceonl:lllcc "i th their inlli\idual ralings 
and dales, "hich , of course, are heyond 
our t'onl roL \Vlle tl"' r or !l01 }Oll IUII' i) a 
prtfercllC{" f llting, rel.lICIll i.J.cr that II S(' tof 
our Sc rvit'(! ami 1\1 aintcna nl"C Note,. "ill 
o h en e nable you LO mllke fepair;; aucl fl> · 
aJjus tmc llI S in your owu plan t. 

- II. II. 0.\.\\ I::!; 
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GENERAl RADIO 6 

A NEW TYPE 274-M DOUBLE PLUG 

• ANOTHER fAMILIAR STAPl E 
of the Genera l Radio line takes on a 
new aud streamlined form with tbe 
anuouncement of the lIew TYPE 274·-M 
Double Plug. 

The Dew plug. which replaces both 
the TYPE 274-j\f (black bakelite) and 
the TYPE 274·ML (yellow bakelite), is 
molded Crom polystyrene, a compara
tively new molding material with greatly 
superior electrical characteristics. 

The new TYPE 274-M has a power 
factor of about .07% at 1000 cycles per 
second 8S compared to a power [actor of 
13.2% for the black bakelite and 1.70% 
for the yellow bakelite of the previous 
type. The leakage resistance between 
pillS is b'Teater than lOB megohms. This 
is of the same order of magnitude as the 
earlier ye llow bakelite plug but com· 
pares " 'ilb onJy 65,000 megohms for the 
black bakelite. 

The capacitance between pins has 
also been somewhat reduced. It is now 
about 1 ppf compared with 1.5 and 1.75 

~ 
274-M OO\.lIJle Plug .... 

PackHge of 10 . 

for the yellow and the black bakelil.e 
respectively. 

The new plug is of improved appear
ance, in conformity with present tend· 
encies for simple forms, and is so 
shaped that it can be easily aud posi
tively gripped by the fingers. A dot is 
molded into the rim of one jack in order 
to make possible the identification of 
terminals. 

Cooe Word 

STA"' I· ... RIIUC 

Prire ,,_50 
3.50 

LOW -CAPACITANCE TERMINALS 

• A COMPANION ITEM to the 
new TYPE 274·i\'I Double Plug is the 
TYPE 138·UL Binding Post Assembly, 
designed Cor uscs where low capaci tallce 
and low leakage conductance are reo 
quiret!' 

f'IC UIU! I. Vicw or a p air or TVPH J38·U L 
Termj"lll ~ tIloull ted On :I ",etal 1' .... 1'1. 
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7 EXPERIMENTER 

• 
FICUME 2. 0o ]lacitancee usocillted with II pair of tenninol8 lind R si ngle term';na l 
mounted on a I,i· melal panel. The capacitance bet ween bi nding po!! l lind panel 

incl"detl the capaci t ance 10 free 8]'lIee. 

The TYPE 138· UL Binding Post As
sembly consists of a nickel-plated brass 
binding post (with knurled top), and two 
hollow couical insulators. molded of 
polystyrene. Jt is desib'llcd for mounting 
on panels from K6· to U· thick, through 
a 1)16· hole. With tllis mounting hole the 
spacing between panel and stud exceeds 
Ji", insuring a very low ca pacitance to 
panel. The power factor associated wilb 
this capacitance is low, because the only 
solid dielectric is low-los8 polystyrene. 
The d-c leakage resistance through the 
polystyrene is also \0". aud the elTect of 
surface leakage is minimjzcd by the use 
of a s tepped conical insulator, which in
creases the length of the leakage path 
over that of a smooth cone. Figure 1. 

shows a pair of terminals mounted on a 
pallel, while Figure 3 shows the details 
of the various parts. 

The sketches of Figure 2 show the 
capacitances associa ted with a pair of 
terminals and with a single terminal, 
mounted on a ~. metal panel. The ef
fective leakage resistance is greater tban 
lO~ megohms. 

The shank is slotted to take a wire or 
a pin terminal and is drilled to take a 
TYPE 274 Plug. Two of these terminals 
can be mounted with %' spacing to take 
the TYPE 274-M Double Plug. 

Although they arc not designed pri
maril y for high-voltage IISC, these ter· 
minal s can safely be used at voltages up 
to 5000 volts. 

Code If' o,.,/ Prioo Type 
138-Ul, Ilindins· r Ol! t ABsembly .... I 

Package o r 10 .. ........ ..... . 

FICURE 3. ViI'" of a T"I'y, 138·UL T erminal disa~mblcd. ~howinl; the o.:OUlIWlnen l Ilorts. The 
I.rojec tions nn ,he ha;re o f the t wo poo l y~ 1 yrene piOOC8 interlock so thllt Ihe t.erminal '"'"l hI' mnnnt l'd 
Oil a lIonel a& thin u '-M"o The. 
nalTOw ti lot i ~ I, ro,oided to 
take a Ilroj ...: li,, !; key on the 
mo" ".ing hole tn I're"en t Ihe 

in"ulalnr from ' " TIling. 
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GENERAL RADin 8 

SE RVICE AN D MAINTENANCE NOTES 

• ONE WAY OF AVOIOING IN· 
T ERR U P T ION S in war prO(liH' lioll i8 
to be SUrt' that testin g and 1I1cltsuri n g: 

eq uipmcnt is main tained in its proper 
o pc nlLin g: condition. I~clllrnillg C(luip' 
melle. to the manufac turer bet'uuS(' of a 
lIIinor diffieuhr such as a defe(' live tube. 
resis tor, or ('omlcnscr , lila), lI1('an It se rio 
ous del ay to you. A cnpy of our Service 
and Main\ I" Jl ancl" Notc!s will help you \,0 

3\'01 ,1 this s ilUlILioJ1 II iLIi General Hadio 
C(ILlipmcnt. 

These lIotes, which have bee n COIII

piled from the records of the Service Dc
partment, Sta ndardi zi ng Lahoratory, 
and Eugineering Department , " 'ill, in 
mos t CIISCS. enable the user 1.0 locate and 
remed y ordinary o j:lc raling (lifficu ltics 
that do nol. require the IISC or clahoratc 
c(luipmcnt for tes lin g uIll1 checking. 

The not es a re se nt free of charge 1.0 

users of General R adio equipment. Tbey 
ha ve already bCl' ll distrihllted to mall) 

of Ollr cus tomers antl hU\'e pro\'cd tlieir 
value in obvil'li ng the rClIIrn of ins tm
ment !! to onr fUclory for minor rcpuir;;. 

SfRYICf AnD mAInHnAncl 
nom 

II':Q~~ 

smut RIIIO c~lum 
(1III!lJI$I" '1l:utl' S I 

We urge you 10 send us the IYI>e UJl(1 
~'rial ilion he rs of you r Gc neral nadio 
equipme nt so thut )our copy of Scr vil'c 
ami \ 'l nin lCll uncc Notcs can Le lIluiled 
promptl y. 

THE Ceflerul /lIUJiO EXPERIMeN"'ER is m ailed w; t,h ont.. cl/Urge each 
monlh 10 e llgi ll eers , scient..ists, tech nicialls, ond o l hers i"Lercs ted in 

commu ll ictlLiotl -f rc1l u e"cy 1Il eUSllre rllellt. O/,r/ cOII I.rol probletl"'i. 1f'lwlL 
scudi"g rC(Iues l,s for subscriptions (I/ ,d (lddress-clulI'ge nol.ices, fJleuse 
supply II,e fol:owillg illforllllllioll: 1I(lIl1e, ('o ll'I)(.IIY '/(IlIIe, cOUll)(ury ad
llress, ty pe of business CO n/PUI'Y is c lIguged ;11 , and l,j,t,le or posi,tion of 
individual. 

GENERAL RADIO COMPANY 
30 STATE STREET CA MBRI OG E A, MA SS ACHU SETTS 

BRANCH ENGINEERING OFFICES 

90 WEST STREET, NEW YORK CITY 

1000 NORTH SEWARD STREET. LOS ANGHES, CALIFORN IA 
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