
VOLUME 30 No . 4 SEPTEMBER , 1955 

A CALIBRATOR FOR AIRCRAFT FUEL GAGES 

rtl44 IN THIS ISSUE 
Page 

'\Io]j~: Nt:w COAXIAl, E D;~I~:NT$. 4 

hII'UO\'EO L"XIT Cun-l"f.\L OSCHr 

COXST.-\,XT PO\\"EI~ FAcTon, V Am-

_\BL~:-CunItEXT LOAD. . . . . . . . . 7 

Anyunc \l"ho has bccn fot'cibly made 
[I.\\·:lre of the \"agnrics and in3.('('urucies 
of ,I!::l.sol itlc gage indicators by runninp; 
0111 of gas in some remote spot in his 
ear will hu\'c no difficulty ill under­
standing why aireraft. fuel gngl's ha"e 
been made mOI'(' a('Clll'ate, C\'cn at t he 
cost of cOllliidemble ("omplicatioll. For 
the motorist, running Ollt of gas is at 
most an in{"on\"(~lliel1re, rarely a mal ter 
of lire ami death Hl; it could he to t he 
flier. 

l"lltil 1!J.43, most airplutlcs madc lise 
of float-type fuel gages. 1 A float in 
each tank actuated a rheosta t , nnd a 
meier. indil'aling; the CHlTcnt tnH'ers.ing 
the rheostat, had a ditl! Plllihratcd in 
amoullt of fucl. While it was possible 
to tota1i7.e tht> fucl in several tanks and 
do other dr.~il"Uhlc operations with a 

> Some ,·~rti'"l_t""" .i"hl 1IJ'1t< •• "·e .... BI"" ,,""" bu~ "'ere 
hot ""ti.r~~to.)" LlndN niMhl ",,",lilion •. 

F1911.e I . Vie w of Ihe Type ' · 579 FI . I" Vo.loble 
Copoci1once Tt lle r, mOlln' . " In lit Iransit case. 

float-type system. the method suffered 
for lac k of flex ibility and never remotely 
approached the accul"l\cy and durability 
of a capacitance null-typc devil'c. 

Despite all these disad\'IUllllges, the 
floaL-type fuel gages ,,'ent unchallenged 
for a cou ple of det'ades. Finally. during 
World War I I, capaeitllllcc-type in­
d ieating eCj ui pment first llppoarod. Thc 
e!lrly \'crsions showed improved flexi­
bility o,'or float-t.vpe syst.ems hilt still 
made use of a qU3ntit.y-illdieating mc­
I.er. The fiual devi"ing of a Ilull-balanced 
cll.pacilallf'c-type fuel gage llsing a 
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servo-balanced 400-eycle bridge intro­
dured a system hnving both the nccu­
racy and flexibility of those at present 
in usc, m~nllfa('tured by four firms, 
lIamely, t\\'ien, Liquidometcr, ).1iunc­
apolis- Iloneywc.ll, and Simmonds Aer­
ocessorics. 

As an eXll mplc, Figure 2 ilIustrntes 
schematically the self-bai:l.llC'ing hridge 
circuit bn!lic to the Minncapolis-lioney­
well prooud. Th is system was devel­
oped in H)H by 1I,'linneapolis-lIoney­
well Regulator Company. t)ne cau see 
in th is figure portions of the circuit 
C8SClltiaJ to this artirlo, namely, the 
TANK UN IT, the K\ IPTY AI)JU. T 
and F ULL A DJ UST potentiometers, 
and the DIAL. Necessnrily, the DIAL 
must he made to re!ld properly at 
bolh onds of it s stale. To bring this 
about, the El\ IPTY ADJ UST potcn­
tiomctC'r is set to DIAL zero when tho 
TAN K U:;\I IT is replaced by a eapfl.ci­
tancc of proper value for cmpty lank. 
With full tank simulating cnpncitnllce 
in plnec of TAXI\: t ;XIT, F U LL A 1)­

JUST potenLiometel" is set to ma.ke 
D IAL rcnd prol>cr maximuUl . 

,..." 
AOJUST 

""'-+--11 
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" 
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An inaccurate sy!!tetn does not. de­
mand very much of its testing equip- ~ 
ment.. With an accurate system. of 
coursc, the COTl\'crse is lnw. If the 
system's inherent accuracy is to be 
realized , it must be vcry cn rcfuHy iTl­
s tnlled unu lwjulltod ill eu{·h airplane. 
M inncilpolis- H orlcY\\'cll early l'ecogn ir.cd 
the need. both military and commcl'c.'ial , 
for preeisc cquipmcnt to usc in lining 
up t.hcir fuel gage (.'<Iuipment, both at. 
time of installatiun snd for routine 
mnintcnnncc 1)urposc8. It is obvious to 
evcn the most, (·ns-unl ohscn·er that it is 
impruttital to .s<lt the FULL and 
E)'1PTY positions of the indicator by 
repcti tivcly tilling and emptying the 
various tanks invoh-I..'<1. 

Thc logical al tcrnUl i \'e was to prl)­
"ide standard Cfl.pacitors which would 
simulate the E;\ tPTY and FULL ca­
pacitances of lire sensing ullits ill the 
lanks. Since these (·apacitancc valucs 
might. be d iffcrent for each tank, the 
number of differcnt rapat·itllncc sland­
aNls required could he Crlunnous, arid 
contirnmlly growing. This could be 
avoided by the use of nn adj ustablc 
capRcitor. if OnC could be ohtnincd hu.v­
ing accur:lCY su ffif'ient for the job. 

It was at this JlQiJlt that. the collabo­
ration betwccn I\'l inncapolis-l loneywell 
and Gencml !lndio began on the devel­
opment of whnt ultimately i)C(·:tme till:' 

Tn'E 0-3 Field \ -n.rinblc C[Lpacil:lnCC 
T ester, which is descrihcd in s l>ccitic:\­
tion ;\ l t L-T -5!HIA. A TYI' .~ 722 C:l.­
pacitor with a ppropriutc moo iticatiOl1s 
would m(."Ct. requirements nkcly. F igure 
3 illustrates the p:1r18 wllich were mnnu­
factmoo by Ccncml Radio for inclusion 
by Milllleapolis- li oneywell in thcir HT­
II)!} Tester. a de\rice meeting tbe re­
quirements for thc 0-3. Included are 

FI,u,. 2 . Sch ' ,""tlc 011"""", .f th' c,p,~;t",u, 
"ull.type fu , 1 'a" , ' '''pl"yl", .. .. 1f.IoDI""c;n, 

10.101 , •. (Ml"".op .. n,_ H"",y ... II ) 
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three-terminal capacitors, variable and 
fixed, and a three-terminal connector 
accepting the plug-in rangc-cxtcnding 
fixed mica capacitors. 

Eventually other manufacturers of 
0-3 Testers of their owJt designs were 
supplied "flriablc and fixed capacitors 
and three-terminal connectors by Gen­
eral Budia. These incllldcd The ,Jackson 
Electrical Instru ment Company and 
,Monument Engineering Company. 

As experience I\ilh the Tn'£ 0-3 
Testers slowly piled up, it became ap­
parent that some changes could be made 
which would improve the convenience 
of usc. One of these changes cOllsisted 
of eliminating the loose external plug-in 
rIlnge-cxtcnding cnpaf'ito rs and substi­
tuting for them slI' itched capfl.t'itors 
within the instru ment. Some of the 0·3 
t.ypcs had this feature. The other desir­
able chan ge was t.o substilute eonxiuJ 
connoctors for the three-Iliuding-post. 
arrangement. By maintaining the co­
axial shielding unhroken, measurement. 
errors and inconsistencies could be 
avoided. This chaw;;e lle\'er apreared 
on the ()..3, hut became a fenture of its 
successor. the 1\1D·1. 

A more cogent reason appeared for 
obsoleting the 0-3, namely. the ubiquity 
of the jet plane. Practically c\'ery mill­
hlry base would have to sen'ice such 
planes with their more complica ted 
fuel-indicating systems. 

Why must they be more complex? 
Because jet fuel indications in thc 
old er, simple systems arc dependent. on 
both fllel composition and tempCI'nture. 
Aviation gasolinc, for re<'iprocnt ing en­
gine emft, gives quantity indieations 
(in pounds rather than gallons) essen­
tially illdependent of source and temper-

Flg".e l. Ele men" .u ppu. d by Ih . G. n .... 1 R .. clio 
Co mp .. ny fo r Ihe 0-3 Teu •• buill by Mlnnoapol i._ 

Hon.ywell R.gulolo. Compo"y. 
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ature. Its composition, and COIlSe­

quently its dielectric constant, ure es­
sentially uniform from refillery to re­
finery. I t happens that the expans.ion in 
volume Oil hcatiug is just balanecd by 
the reduction in dielectric constan t. 
Thus a given weight of fnel gh'es the 
same capacitan ce in the tank scusing 
element and hCI1CC the same dial read­
ing, almost regardless of the temper­
ature. 

.ret fuel 011 the other hand, is not 
a homogeneous, approximately single 
chemical compound, but almost any 
sort of a mixture \\-ilhin a wide range of 
hydrocarbon comlJUstiblcs, depending 
011 where and whell it was refined. It 
exb ibits I'eiativpiy broad variations in 
dielectric constant and density. Jet 
fuel indicatiolls with si mple systems, 
therefore, had appreciable comp08ition 
and temperature variat ions. "Icn('c jet 
fucl systems had to include an added 
fixed sensing clcment in the bottom of 
eaeh tank to introducc an appropriate 
corre{'tion into the bridge circu it of the 
indicator. This meant thnt another pre­
CISIOn \'lIriable capacitor would be 
needed in the tester, since the systeJll 
during t':al ibration could indicate and be 
adjusted properly only if it had attached 
to it simulating capacit.ors for both 
sensing and compensating units. 

This, then, brings us to the TYPE 
1\'1 D-l Field Variahle Capacitanec Te8-­
tel', described in spceification 1\IlL-T-

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



GENERAL RADIO EX'ERIMENTER • 

fl, .... 4, C ..... eelo .. , .. ppli. d wilh 1100. Typ. ' · 579 
h,I •• 10. ~o .... eetl .. , It 10 Ik ........ y Iyp .. 01 h .. 1 ,0,,, " .. w I .. " .. , 

8079, which was prepared at the Wrigh t 
Air Devclupment Center of the .\ ir Hc­
scarc'h :1nd Dc\'clopmclll C'omm:1l1d, 
Its c8.'i<'ntiai difTercnrcs from aile ur­
more of thf' prcf!ceessor- 0-3 Te:;l('I",~ 

were: first, the added variahle mp:u.'i­
tor; second, lht' intcmally switched 
rnn~~xtcndill~ c'uplwitors; and third, 
the three mutually diffcl'CHt :\linucnplJ­
lis-Iloll(,ywcll ('o:n:iai "ornlC\'"lOrs, O\'('r 
the pa.st sc\'ern\ yean.. CenNa! Radio 
d('\'c\tJP(,'£l the I1CII pl"Cf'i"ioli t'apul'ilor, 
whif'h had to hc dired I'cfI(lilig (tll:1.\ i~, 

lincnr ) down tl) 10}l,uf, Ilud, fnllOldll1-!; 
the I'nmplt'!inll of thllt. dcn'lopment, 
huilt unt! suhmitted sumplcR of nn 
:'I I D-I In :'I II 1.-'1'-8579 for Iluniifi{,Blil)u 

l{'>ll i II p:, F t IlIcHI'in I!; ('Om l>iC't ion of 'lUll Ii fi­
c'nliol) le",l~ 1(11(' in RcptC"mher of 1954, 
prfKhl<'tinli II'n" immedi:lt('ly expediled 
so thut ('uri," .!<hipments could be made 

to mcct the urgent nceds of a n1lmber 
of the :.ir-frame m(l.Il11fu{'tlll'Crs, 

This instrument. known H-l! General 
BadioTn'E 1'-579 Field \ ':Lrlnhle Caprw 
ilance Tester alld illu)-;Irn\('(i in Fip:urcs 
I, c(llliains. in addilillli to whaL h:ls 
been menti oned hf-fnr<" a Humhcr of 
cahles :1ml tee fldnplel's, illustl'Utcd ill 
Fi~(IJ'c 4, to ello hle it 1(, he ('ol1rLectcd 
for measurement PurpOSCb tl) illl)' of the 
cxistiHg fuel gn(!;c SySICIlH! in milit31)' 
plant'S now flying, The enpaeitOl"S :uc 
mOlllltcd in n mni"lur(!-I'(',.:isianl alumi­
num {'Me haviH~ 11 rcmOl'nhlc d~i('calll 
t':ulrid~{', :tIll! thi1:l "U:;(' i.-; sh()('k mOllnt('(1 
inside n tnms!t ('n;:;e, The tml1~it ease, 
:tlso of alumillHlll, ('O!l laillS a compnrt­
IIlell! for stow illg the enblf'.': 11nd 0 11 th(, 
lid :l holder into whii'h i.s slipped til(> 
('ol'l'cclioll ehtll'l fo l' lite 1':lpaeiIUl'>i, 
lumin:ned into 40-mil-i hid; (,leal' pins! ii'. 

It. i~ CXpc(,tcd that Tne P-57!l 
T('sters will bC' in ~l()('k for prompt 
shipment b,v n.hOll l the middle of Rep­
tember 1955, They will he :\\'aiJnhle for 
('ommen'illl Qr miiitar,\' usc, alld ('UII he 
~llppl ied WiT h or WiThout. GO\'Cl'nruetll 
illSpcdioH at !lUI' plnlll. Dt:: taiicd spe('i­
fic'ulinw; uf the equipmeut. which al'e 
quite leu)!th..,-, mny be ohtailled upon 
request They indieate the performatlc{' 
of thl' \':lTiOIlS ellpnt'i IOrF' ineludcd and 
dcst'rille the clwironml'ntui and other 
tests whic'h the prodm't will nwet, 

- p , 1\. , .\ Ie E 1.11.0 Y 

MORE NEW COAXI AL PARTS 

hi ndditioll to the 11('\\' T ype 874 
COllxial ElemeutoS descrihed in the Au-

gllst issue of till' Experimenter, the 
following items (1ft' 11011' aV:1ilable, 

RIGID·lINE ADA'TORS 

A tow·n.'flfflifm adn.plnf from . Tn'.: 87 I 
Comll'('\orl! 10 1\" 5O,tH:'ohrn Ullf' Uilo:llt \ir 
l.in(l anti un IItl:iplur tu Il~" 5\I,I).(Ihrn U II ,," 
Itigi,I /\ir Lilli' Hit- no .. ' :t\'ailflult·, Th,- V:-jWlfll 
or pllil'll or tlu",,-' unics fin- sho ... " in Figu"-' 7, 
Th""" !tcinIJtUn! lJfovid{' IO ... ·r('n~'('tion 111\'11.118 uf 
making {'unm'l'Ii/His to Ihtl no ... er 5O,o-ohm 

lI·h-r linl'S, 'I'l l(' lI·h.r Rd:tpl()1'! ftll' fiucJ .. ;th II 
lIaul:\'-' :tnd :l.n "ndlur trrminlll lU!SCmbly ('(lll­

t,unlJ\!( 11 Tellon bead Ul' ~ho"" in Figun' 8. 
With l h,~ :ld'IJll0~ ~lItd GH co'l ~ ial mctt!!uring 
('(luiplll(,ot, many IYIJE'iI of meJl8Un'mcnt~ in_ 
elUlhn!'; the dr't..rlninntion or I'er)' lo\\' ~tlUlding­
WIIVO) r:ttlOl!, 0!!l1I II(} n'ndo on ri"id·linc cirl'uil l, 
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Fill"'. 7. A. 1'101 01 tho VSWR en .. function 0' 
f'''qu,,"cy of p"i •• of adaplo •• f ...... Typ •• 74 
Cann.d"," '0 vo,lo,," Ilu •• , .$O.O-Oh ... UHf 

Rlili ol T."",,,,'"lo .. UIIO. 

SPECIFICATIONS 
874-Q l"I 
fa, .... with ' 1i(" 5O.0-0hm UIIF rigid trungmil!­

!\IOlllin(' , 
VSWR: 110"11 HUJIl I.O:J to I{)OO -'f r. , It·&! l],rll1 

1.00 to :\lUI '\!I', 
N. ' Woight: 80Ulw('s. 

87 1-Ql"2 
F., 1110 wllh :l \," 5O.l.k>hru LJ IIF rigill lrnnil­

mi;".'<ioll lilH'_ 
VSWR, ],.iO.'! litull I.lJ:t II) 11100 ,\ It, .. h"M th:ln 

1.00 to 25(10 :\11" 
No' Wolllht, I pound, 5 ouru'f'!l. 

I'r;u 

174·QUI 
114-0U2 

Adaplo. to r.". 50·ohm, UHF Un ••••.•••••. 
Ado pl".lo I *", 50-010"1, UHF lino •..••.•.• 

CIl,\XYl'\l IIUI 

cIJ,\xn ·~ft ~: 1I 

$21.00 
46.00 

NEW "ANEL CONNECTOIIS 

A II{'W I\'pl' of pAntl ("fl"I\~tor ill now ,wrul­
nhle which muunts VII thl' p!\n~1 h,l' mMlllO of 
four S('rew~. Thl'l«' ('f}IIIll'f'101'1\! ('(\II 1~' ililltnllffi 
('106<'1' toKl't ]lI'T ,md ul'i1 m.,,1'>..' 1'1IJ!i1.r rI'nlowJ 
t hfl!l till' ull!t'r lnlt'. 

1':l.IIcI f'Ounl'('tor ,,-hkh n\ount~ with "Jur 1---10 
f!('n,ws, 1:\ IG flp'lrt. ~i~l' vI 1111.111(1' i~ 15/ 16 
IIItUllrc, 1 ~" di/lIllI'I('r h .. 11' in ",1111'1 1\,. ,u iTt.'<1. 
('fill lit' mOnnll'd (,Ilhl'r ill frout of or I)(·hillli 

\

ltLlll'l. A vuil,,}'!" to) tit ",.I ,I (·~ ,til ~ho\\'11 in Tnhl(' 
_ "\I't \\'I'ight: 2 ou n(1.·~. 

CABlE CONNECTOR fOI 10·9/ U CABLE 

In n:'tIpOIll!t' 10 CuSIVIIlI'r rNllIl'lltil, :, {':.b!!' 
,'otmt't'tor for IIi!\! \\'j,h T n'.: RG-!) / U (.:"hle jij 

Fig" '. 9 . 174.I'B 
,""n. t Conn'd"r, 

now :l.l'lIihhl,·, T hIS t'{)lllll'l'lor NUl he 8ul lplil'd 
rur Uliluntinl( 1111 the Ir(~' ,·nd., (If t" lhl('~ or on 
(,i !!'I'r ,h.· (\Id or 111'1\ !1·,lI.'@ of I II\II~J mountings. 
T ahll' I SilO\\"8 IIII1"t of tht' ('nbl,.." whkl! ('lUI he 
lIi'1,<1 with th., T, 1'1: S,I (",hll' ('onn('('tON now 
ltvuil",hll'. Annol'ftl 1'!L1oh-~ {'IIII al"" 1)1' u;j('(! 
with th(~' t'Onnl'rt(m", but itO IJfovigioo i@ IWllie 
fur all('horiog I h~ :ortnnr. Xl'I \\-I'ight; 2 ' lllll t't'S. 

TABlE I 
l'afU'/ ( 'o"ol(:lor 

T If/H 

"4_1'862 

Cubll' ('O/l.II«Ior 
Type 

874_C 
174 · C8 

174· C9 
174-C5I 

174. C62 

u. S. I't.W,1 No, ~.5~8.~51 

.1/ l1lrhe</ 

874_A2 
kG.I / U 

kG . 9/ U,-17 A/U, .116/ U 
R 0-29/ U,_' 5/ U, -'I/U, 
.14 1/ U,. 142/ U 

RG_7/U 
kO.ll / U,-6J / U, 
_114/ U,. I3l/ U,_144/ U 

RG_,9/ U,_6 2/U,_71 / U, 
. 140/ U 
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GENERAt. RAD I O E X'fRIM ENTf R • 
['riff' 

'74_n 
' 7 4 _1'&1 
.74_1'19 
'74_1'151 
'74_1'861 

1'.".1 e . " .. ut.r ......................••.. COAlUil'I'!.t.1I 
('OAX II,\TIlV-R 
('>MXCA\' .. . :H 

t.~MX'\ ".\TCH 
(,'U,\X IM HKUt 

$2 .50 
2 .5 0 
2 .50 
2.50 
2 .50 

1' .... 1 eo" " .d. r ............ , ........ , ••.. 
1' . ... 1 C. ""ut.r ..................... •• • . . 
I' .... t C." ... ctor ......................... . 
1' . ... 1 C."" . ... , ................... .. .... . 

1 7 4-C 
174. C. 
'74. (9 
'74_C$I 
.74. C62 

C.bl. C. " ".d.' ......... , ............... , COAXCAIII.hn 
(~Mxt."'O lun;1t 

l~"'Xl·'\'.I.\II:M 

"~l.\X(,'\I.I .t;M 

COUc,\ "u,:" 

$1 .70 
1.70 
1.7 0 
1.70 
1.70 

C.bl, e. " .. U I.' ........ , ......... , ... . • ,. 
C.bl, c . .. " ........................... , .. . 
C.bl. C ... "u t., ......................... . 
C.bl, C ... ".d., ......................... , 

IMPROVED UN I T C RYSTAL OSCILLATOR 

NOW AVAIL ABLE 

Tlu.' TYI' t: 12 13-.\ L11lit Crystal OIS­
Mll::ltor I iii a compuct fi nd incxpcllRivc 
il.!!tnl ment provid ing frel')lIcm',Y mark­
en'! at I ?\II', 100 ke and 10 kc intervals 
up to r<"llltivcly h igh ft'C{llIel1l'ic!!. T he 
orip:inal de.~igu has now heen sligh tl,\' 
modifit:(1 to impro\'c pcrfol'mnnt~ with 
resped to line voltage fl uc t llntion, fl nrl 
to illl' r{'iliJe the ampli tude of fhe 1-l\ It' 
hurmOllics nhQ\'c 500 i' ll'. The improved 
inst ru mcilt is designa\.ed lUI lhe TYI',; 
121:l-A B [ ' n it ('rYlStul Os('illator. 

In Ihe OI' i!(inul dt'Sign, t he plUld frc­
qllell('y,sctling adj ustment wn~ a ('1\­

pU('ilor ill l-I('rit.,s wit h lhe ('r,Yl:!tal with 
thc rotor ofT ground. T his eonnC<'tion 
rll.u!<{'(1 a .small ehange in frequcll('Y 
whclI a metal I!I('rewdri vt'r was 101ll'hcd 
to t his ndjlll,;tmen i fo r set ti ng t he rrYtll81 
frcqucHey, thus mil king a difli. ('ulL task 
of sett illl!; 10 WW\' with high l)I'e(· ["ioll. 
I n t he modified design, t he ('npneitor in 

series with Ihe crystal is reta ined .'1.$ a 
CORNSe adj ust ment. while the pa nel ('011-

11'01 IUlles t he pla te ('in' lI i! of t he cl'.\'slal 
o:;tillator s tnge, t hus giving It fine fl'( .... 

(juen('), adj ulSt lllcut with 8 grounded 
rotor. 

r ultage regu lation hns OC'CII nddoo 
to t he oscill ator stap:c in the form of a 
pair of gas l'cgu la lor lubes. T he locking 
ra nge of the lOO-kc multi \' ibrator hn.'! 
been in creased by a I'lm nge in lhe ntlul' 
of t he grid rc.~i;jto l·i! :tnd by illf' reuscd 
eou pli ng to til(' oS('illll lor. The add il ion 
of volt age rcgulal ion to t he oscillnl0r 
minimizes fn'<luelll'Y <"illlngc \\'hen t il l' 
mu1ti\' ibrntol1:l tlN' t;wilt·hed Oil. T he 
ampl itude of lhe 1-:'-.I e hurmolli l's uhO\'e 
t,()() :\ [e hns been mndc more uniform hy 
a difIereul, valw' of the Cotll) ling capnt' i ~ 

tor nnd I,he addition of a damping rl.!­
siijtor. T he pl' it 'c paid ror t his impl'o\'e­
menL in the \I-h-f range is fI de('rease ill 

Fleu'. 1. Vi . ..... f tho Ty p ' 1213_A8 u"u CtYl t • • 
O .. Ula •• r .... ilh tho Typ. 1203. A U .. it '0""., 
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output \'oltugt' nt lower frcqucUI-ies. 
AJI 11('11' ordt'~ fo r ihc Tl'I'£ 121 3·,\ 

1\ ill fCecl\,(' delivery of the imp roved 
Tn'!:: 1213·A B at 110 illl'I'e3S} in pri ('c. 
For th~c l'lIslollll'r>l, who :lh'cady 011"11 
:l Tn'E 1213-.\, l he improved perform­
nore ('an he obtained by the pltI'chaSl' 
:Hld im;lllllatioll of Il m(Xli firlli iou kit 
lIvailablc for 11 Ilominal cimrgc from I he 
:-i(>"vi('l' Dcp:trtmcIIL. 

Like other GCllt'ral Hadio l'nit In-

S EI'TEM8ER 19S5 

stru lllcnL". lhe l 'ni! Cr)':st1ti OsriJlalor 
comhillf'8 I'rnnll "ize and low-price \nth 
IIllusunlly good JX'I'formnll tC nlHl wide 
utility. In additioll to lt8 m:lIly uses:lS 
11 (,fi lihrator and markeJ" generator ill 
the inbol'l1tory it {'an , in conj unction 
wit h the T\'I'~: 1202-.\ L' nil \ 'ib.'a lor 
Pow{'r 81 11)ply,~ be opcr!ltcd from 11 

storage bnttery for fi('ld mplU;tII'C'mC'nts. 

PHA SE MONITORING SYSTEM 

By H. A. OI.SO~" 

An intC'resting problem ( If con tinuo 
ously ('h('('king t he phn.se of n eustomer's 
~('ne l"atillg station ngainst t he phn.se of 
t hc ~t::iIld-by Po\\·cNnains from t he 
C(lmmonwcnllh Edison ('omp:my of 
Chicago wns solvoo lItrough the liRe of 
the plHl-'lc shifting eap!lbilities of the 
rariac nutotr.lnsformcr when COllnected 
to fI thrl't'-phasc circuit. 

The npplil'lll iml i~ It phase monitor i n~ 

sdlcme which automatically opens 11 

t'u:.tonwr·s genemting still ion bus lie 
hreaker to the C'ommoll wcn hh Edison 
Company Rystem when the two sys t e lll~ 

drop alit of phru;c for allY reliSOIi. 
.\t. the f'wllomer's gcneru ting station 

:1 Sy"(·hl·on ism-{'hcrk relny ('an t i IlU­
ou~I.'r" l'Qmpnrcs t he phaF.(' nlllt1c bctw('('n 

the ('Ut-tomer·s vollUI,(C and l he- Com­
monwea lth Edisoll voltage. The two 
\"ol1agc SQlII"ces arc approxi mll lcl.y te-n 
miles from caeh other. lind t heir com­
parison is possible via ICa.se<1 Illinois 
Bell T elephone C'ompllll:o.' .·irruits. If the 
ph:lll(l angle bejw('en the two systems 
cxcet.,<l~ apJll"Oximatdy fh·e dl'gn.'Cs for 
a short time. t he synt hronism-dHX'k 
I·play will operate to scp:u-ato the two 
systems. 

All cOlltrol equipmcnt. is owned by 
tilt' customcr. 

The rircuil, r; howl1 below, ('onl:l ins 
thrt"C T n'}; \r_~ \·a,.iM's and a s.\'n­
chroni61l1-dlcf'k rciny. T he distant rcf­
CI·t.'IW{' \'oltnge fl"om t he C'ommOllwC:llth 

CO,,"ONW(AlfH fOlSON CUS TO,.U 

fU II " ,lonolollo_ 
g.om 0' 110. cl . ­
c u lt u •• d ' 0 ' pk... mOll ;'o.-

111 11 . 

POWER GENERAT lN G G[N[R.f ING 

sr.flotl r~'"""'"""'l:==:;--l 

T? ~\ ".~" '''''''=''' ==1( ~ h , ! 

TfL[PI'tOf<[ 
LitlE 

., r --

, , 
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, 
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GENERAL RADIO fX,.fIUM[NTER • 
Edi:'lon ('om pa ll.\' i!; fe. 1 illio \ ' nri fl(, I I. 
ThC' purJ}(o:;(' of t h i . ..; \ ' uriae is to 1'0111-

I)('u~alt' for UII .V uorllla l rolt a~e drop i ll 

111f'1"aSCII lliinnis Bell Telephone Com­
pall." ('il'(·oil. \ ' ari:ll' f !. is tlsed t.tl hO().it. 
Ihe volttl)(t' fmlll Ihe pIHl"l' 8hif li ll~ ('i r­
cui\. a lill \ ' :1 .. i:1<' ~3 ii'. uscd ill ;hc ph3Jro 
shift illl-( pllI'tiou of Ihe eirl·ui l. 

l 'h!lM' :u ,gle hd'H-C1l the two SYlilcms 
is \·omp:tn.:d ill t he sy u('h rOll i",m-l' he('k 
rday \\ hidl opem: its ('ont:1('t6 t.o " bl'(':lk 
pamll(" " whell t he two systems d iffe r 
by !I prt'i letl'rmiIlM angl ..... 

T he sf· hclIl(' is placed ill or)erntion by 

adj usti ng t he voltage of the leased ci r­
cuit with r tlri:w I I nnd adjus ting the 
phtlS(., lllld \'olt3~(, (If tlJI' !' lIs hHllCr' lj 
systl'm wit h \'arinnl "1 and "3. Any 
cha ll!,;c in ph a,~ Ot'('lIr r ill~ after the 
seileme ili in opera t ion \'auSl'S th e rel:IY 
to ope!'ate !Iud 0]1('11" t ill' ('ustomer ' lI 

pn l"allelin ~ lie hreaker hetween Ihe 
custollle r ami t h(' IlT ili ty {'om ]>:l.ny, It 
is then t he cWitolller 's rel$po lI ~ i b ilit.Y to 
rcehC<' k t hc pha:se to de lt.'rmiue whel her 
the two s-""tem" :Ir(~ ill ph:LSC. prior to 
redosinp; of Ihi' l ic hreaker a nd parallel­
ing the sys tems, 

CORRECTION-TYPE 1219-A UNIT PULSE 
AMPLIFIER 

In t he .J uly issue, th e pOll'e r s Ullply 
illpu t fl'<lu irc mcnt" for thi" a llll)l ifier 
were p;i \'en 3S 102- 125 voili>, 50 to 60 

cy(']es, The correct. "tatcmellt. is 105 t o 
12,5 (or 210 to 250) I'ol t.s , 50 to 60 
cycles. 

COME TO THE NATIONAL ELECTRONICS CONFERENCE 

Hotel Sherman, Chicago - October 3- 5 
Orup ill:11 Hut) lh!! 98 1111(199 10 see lh .... n,'" instrum.' nl '" ~ nll Im ..... lw .... 11 r .... lIJill~ 
u lHJ ul ill I I,,' t ').."crimcllli'r: - S" ..... ·p Orh ..... 'l .. tu r_Or;,,· .. ~Ih th-fl Li n .. •• 
900-2000 .\1" l' 1l;1 O;;('il lnt nr, II _F Uri, I ~.·. z- y 1It'i.lg ..... l tlli t II -C O",..i llator, 
UII il I'u bit' \ .",,'ir. .... r - all or I h,· ... , " ill I .. : 011 rli..,plll) a 1111 ill "Iwral j"n. 

GENERAL RADIO COMPANY 
275 MA SSAC HUSETTS AVE N UE 

CAMBItIDGE 39 MAS SACHUSETTS 

TElEI'HONE , TIt .... I .. ic!lI. 6 ·44DO 

BR ANCH ENGINEERING OFFICES 
NEW YO~K 6, NlW YO~K 

.0 WEST STun 
TEl . _WO,'h ~ . 2 722 

l OS ... NGElES " , C ... llfO.N, ... 
1000 NOITH $(W"'KO snUT 

TEl , _ H 0 lI~w . o" ' , 6101 

CH I C ... GO J. Il~INOIS 

'2 0 SOUTH MICHIG ... N ... VEN UE 
TU ,_ W"' ~ ,," 2·3'20 

SI~VU S, •• NG . M ... RYl ... ND 
105S ))TN STIUT 

TE\. _ JU" l p .. S·IO" 

'N'l ... OH'N' ... OFFIC€ 
1150 YOlK lOAD 

AIINGTON , 'fNN$TlV ... NI'" 
Ul , _H .......... , 7." 

REPAIR SERVI CES 
WEST COAS T CA N ADA 

WESTUN INS TRUMENT CO. • ... Y l T lNG.NUI,NG, lTD 
.1' NOl 'H VICTOIY BOUUV ... ID fllST $TlnT 

BU.B ... NK , C ... lIfORNI... "'1"'''' , ON' ..... O 
Tfl,_V""" •• ,30 " Tn ._ T ... ",. EMpl ... . 6.66 .. :;,.,. 
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