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A 

REMOTE CONTROL 
FOR VARIAC® 

AUTOTRANSFORMERS 

Motor-driven Vnriac® aut.otrnnsform
ers tlrc often positioned from a push
button control. The push buttons op
erate a two-phase motor to change the 
Varinc selling fiJld a voltmeter is used 
to indicate the output voltage. While 
this system provides the utmost in 
simplicity and reliability, the meter 
bnllisl ies and the reaction time of the 
opCl1Itor require that the motor drive be 
slow. Otherwise, considerable d ifficulty 
is experienced in adjusting to the desired 
output vo!t:lge. 

A new dC\'ice, the TYPE 1500--A Ro
mote Control (shown in Figure 1), elimi
nates the requirement for slow-speed 

Fig"" I . The Re mo'e Con',ol mok u ponlbl , 
p,ul .. yoltage .,nlng. on volt .. g . ' ,onlfo.m e" 

from .. remot l point. 

operation. The complete system is a 
simple, closed-loop servomechanism, as 
shown in Figure 2. This system auto
matically compensates for load regula
tion and if a low power regulated line is 
available to operate the remote control 
line-\'oltage fluct.uations can also be 
corrected. By su itable switching many 
circuits call be sequentially adjusted 
from a single cont.rol. The syslem mllin
bins the basic sim plicity !lIld reliability 
of the push-button control \\'hile oITering 
the possibility of higher spct..'<.i operation 
and greater Hexibility: The correction 
rat.e depends upon the sizc of the driven 
Variac autotransformer and can be as 
high as GO volts per second for small 
units. 

The control Variac can be set to any 
desired voltage. If the remote Va rinc is 
not at the sam\:! voit:lge, the difference 
voltage will appear across the two-phase 
motor winding and cause the motor to 
rotate. The phase of this error voltage, 
and therefore the direction of rotation 
of the t\\'o-phasc motor, depends upon 
whether t.he remote , ':\fiac output volt
age is gl'cater or less than that of the 
control Variac. 

Since 10 volts or more is required to 
overcome friction and start the 
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the remote Variac :;cHing might difTer 
by as much 3:; ± 10 "oh~ from that of 
the control "I\rin<.' if the difference volt ... 
age \\'ert~ u~ dir(,(,tly. To decrc:.L"C this 
error. 11 i!h~I}-\IP trull~ormcr il'l u!<Cd 
(Figure 3) bet WL'€.U the brU:ihcs of the 
\'tubeg aud the motor wiuciillg. Thus, 
with :I IO-to-I !<tC1H1P r:ltio, a I-volt 
error can C:ill:;;!! the mOlor to opemte. 

While the U~ of :l IO-to--I step-up 
t nli1-;furmcr decreases t he required volt.
age difTer!!"\'!! between the Vlu'iacs by 
10-10-1, it also (' featcl'. the po&~ihi!ity of 
applying tell tirn('11 the full Iinc voltage 
or 1200 volt., :H'ross the motor winding 
if the "ariacs :lfC momentarily set at 
oppo:~ilC ('lid!'!. For e"ample. this high 
voltage could occur if the Vtlriaes were 
set. at oppo"it{' po .. iliolls before power 
was applied or if the control unit is SCI 
very ",pidl,)' from zero to full output. 
To avoid this tcmpomry high "oltagl' 
the tr,ul:;former i.'l dc..~igned t.o satumt(' 
at 1:3 "OllS on th(' prim:.try. limiting the 
motor voltage to abont lao vollS. 

The magnetizing currellt in the tr:.lIl!Yo 
former ill{'rca:,c.S r:1pidly a8 the core 
approaches f;.il.tumtion and meims for 
iimitiug t.his curr(,lIt Inn .. !.. be provided. 
A seric:~ I"C.-;lsttll" is not. suitable .'I in('c fl 

~lrI 
OOCTOR 

1r2 ~'"! 

u 

.... 
Fig .... 3. S,h .... a!!' dlel.a ... thowlng Ih . ".p

.. p I •• nsto ...... ond p.ol. ,I1" ... loy. 

value large enough to protect the Variae 
111$0 contributes significant yolt!\ge drop 
lind phase shift in t he a pplied motor 
voltage, and t berefore dccre!"LSCS the 
motor torque and increa~ t he minimum 
error vol\:1ge to scveral \'olts. The U"C 
of a non lincur rC$istor can provide ade
qu:lte protection for momcnt..'lry large 
error voltage :md stili contribule m.-gligi
ble yolt!lgc drop and phase shift as bal
a nce is apprOiwhed. Th is techlliquf' ha ..... 
hcen used successfully in high-spL'Cd 
(;(llIlrol unit s. 

Since lhe Remotc Control Ulli\, mUSt 
be :t geneml-purposc device suitablc for 
both slow· and high·speed !lppliclilioIlS. 
the peak power of 200 wn\,ls Inay have to 
he dissipated for tonsidcrnble lime, lmd, 
hCll('c. the use of any resis ti ve currelll· 
limiting dC\'ice is not. !lttraclive. For 
thi.:; refL'<On €I prot ccti\'c relay is tI"ed to 
limit current. W!tentH'e)' lhe error volt
:lgl' is hrg(' enough t.o result in a trlU»l
former currcnt. grenter than 2 amperes, 
the relay switehc." to a lr:.lII~for:n('r 

primary winding with more turns. ThiEl 
Illaintains lhe motor yoll!lge at n safe 
valuc nnd limits the trilllsformer current. 
without dissipating loo much power. 

To limit the surge current before lhe 
relay has time to operate, It 22-ohm 
resistor is used in flCri(~s wit h the tmns. 
former. This resistor, combillL'(1 with the 
transformer winding impednllcc at sat
uration, limits t he surge cu rrent. to 20 
am peres under the worst. pos .. ~iblc <:Oll

dil ioll. This surge current flows fo r olle· 
half cycle only. rr for ~IllC rC:lson the 
protccli\'e relay should fail to operatc. It 

\";Iixon brc:lker wilt shut off the COlltrol 
unit before exccs.."i\"e temperat ure..- re
su lt . The breaker is opcmt(.'d hoth by the 
Iwaling of the CUlTclLt..iimitiul!; l·e.~ i s'ors 

that dissipate mo", of the J.>O\\'e r :\Ild by 
the Yari!lC bru..,h rurrcnt . 
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Voltage Correction 

The voltage fluctua tions a rising from 
IO:ld dmngcs fi rc automatically 00111-
pcntiated , since fit balance there elm be 
no appreciable differ'ence of voltage be
tween the control and driven Vuriat!'!. If 
a regu\utcd line is avnibble to supply the 
small amoull t of power needed io op
erate the com mand r ariac, ('orrcclioHS 
can alliO be nut.omntically obtlJinccl for 
fiucllUl( iolls in line volt age lit I he rcmol e 
autotr:\ llsformcr. The regulated line 
must have loll' impedallce llt 130 cps flnd 
must have the snme phm;c angle us the 
unrcl:!:ulated line to the remol e L1lli t. Such 
[\. cornbinat ion call pro\'ide large amou nt s 
of poII'or al :1 J'cgulatcd yohagc which is 
ndjusluble from ZCI'O to 110 volts. The 
addition of n buck-boost transformer, to 

SE PT EM8 E R, 196 1 

limit the correction rflllge to ± 10% 
about the normallinc voltflgc, willl'csult 
in all inerertsc of 5:1 in the pOll"er fating. 

-1\1. C. IIoJ;rn, 
- C. A. T ASHJ I AN 

Orde ring 

To order t he pl"Oper molor-d l'i veil 
Vnri:lc auto!rtl ii sfonner. use Lhe SHOle 
type-numbering system as for OUI' i<tnlld~ 
(Lrd motOI'-<h'ivcn uLlits. T he motol' 
capacitor and microswii.ehes, specified 
by C ~,nd I\, in the type numbers: fo r 
st:\mbrd units, are not used with the 
T v!'e l500-A, excep t Oll 6·1~se<:ond 

modell<. For all olhers t hese letters 
I<hould be omitted from t he type num~ 
bel"8. T hus, for 2% positioning accurlcy 
with n 'I'VN: WIOC2 Variac uLitotrans
forme ,', o rder T nE WlOG2DS. 

SPECIFICATIONS 

Ttackl n 'll Accuracy: ::1::2% of input line voltage, 
when u5('(1 with molorspt.'cd li,;tcd ill the tnblc. 

Powe r: lOb to 125 volts, 50 10 60 cps. 

AC<lno.l .. Req uire d : SL1mflani mOLor~d ri \'cn 
\' nri:IC 1I1)lolrnnsformcr 1CS>! cllpucito r lIUll 
microswildH!:!!. 

Con nections; Kuuckouts lind n temlinru strip 
arc provided in the C~ for the rOllr leads 
uCt'e!jI;:-.r~' to CO f][.l'~1 the control unit to the 
remote YuriliC uutotnmsfortnt'r. 
Ohna n llonl: Width 4U, heiJ.;ht 6%, dCj)\h 5U 
inthCl! (12·1 by 160 by 149 mm) ovcr~!ll. 
Ne t We igh'; 6~,!! pounds (3 kg). 

TRAVERSE TIME AND CORRECTION RATE 
FOR 2% POSITIONING ERROR: 

SINGLE TWO·GANG TH REE·GANG 
UNIT 

ORIVEN 
(G2) (G3) 

VARIAC Appro",imot e Appro",imo te Appro~'mo t e 

AUTO· T.oyerse Cor.eclion Troya r .. " Corracl lon TroYe"e Corraction 
TRANSFORMER Time · Rol e Time" ROl e T;me· Rcle 

MODEl (Second.) (Volt%eel (Secondo) (Volls sec ) (Second.) (Vol" .ee) 

W, , 60 , 60 • . JO 
W' , 60 • JO 8 15 
W>O • JO 8 15 " 8 

W" 8 15 " 8 " • 
WJO " 8 " • '" • 
W" " • .. j , 64ft , 

'If balf tbe poo!' lion", .. ~rro. i. <1""' .... 1. tI", tno.,·""'" ti",e """ ""- dOIlb\ed.lIivin, half the "",,,,,,!.ion .... 1<:. T .... """"" time 
create. than IH .e",nrt. . I'<luIJ "(It ""- u.....t. 
tl';O POSi tion,n" error. 
tE1""l.(iun: """",,",,·iI.b .. ..e_ry (In 64_0,,,,<1 m(l<J..t.. 

1'Y1~ 1 _C""'"OC_.- ~. Control . .. . . . ...... 1 

Cod~ Word PriCl! 

$95.00 (( ~:.\t CO 
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THE IMPACT NOISE ANALYZER 

Mea sures Both 

Electrical and Acoustico l 

Noise Pe a ks 

f ig .... 1. Th o Ty p . 
1$ 56_lI lmpDc, Nol • • 

" ... dy '" w llh Ih. 
Typ. 15S1 _C 

So .. nd-Lov. 1 Mo'." 

The revolution in business communi
calion. brought noout by the trnllF!m is
sion or dutn U\'«t private wire circuits to 
aud from computer:; nnd other business 
mtu,hines, h3~ made ncc(.. .... ~ry ncw 
methods or evoluating telcphone-linc 
noisl' 10 permit heLlef rati ng of a line ror 
it.~ adequacy ill t his appli(·ation. The 
noisc Oil II. li ne C,lIl in t roduce crrorg in t he 
data trnnsmitlt..'<i, Since t he transmitted 
sigmtl is u:;ually a seric." of pulSC.'l, a 
simple meJ.U!urcment or t he rill!! value of 
the noi~ i~ not ade<luate. The mcnsurc-
meut or noise lX'aks is n better tlppronch , 
and Ihe TYN; 15M-A Impar t N"oi.'Ie 
Analyzer' hn.~ heen c.xtell!<ively used for 
this purpo.'K'. In such tests many read
ing!'! nrc taken, and t he opt' rat iolls rt..'
qllitt.'<i C~HI bc("omc tiresome. In ord r- r 
to make the instrumen t morc ("olH'enient 
for thi~ Ill«!, as well as for the mc:\Surc-
ment of fl.cou'ltic impn-ct noise, a ncw 
modd, thr- TH£ 155G-D, shown ill 
Fip;ure 1. is 1I0W avn.ilable. 

' A.",~d l'el~""'D. "Tt.r. .\II'UU'-':-'o>cnt of ]"'r-rt NoiIe," 
G.~rnU Hod ... ,,:s,..,·._, •. 30. 9. ~·ebr .. at). 1Il:04l. 

The new model has n.1I t he tcn- t ures of 
t he emlier one. For illsl:1ncc it cn.n 
measure t he peak vallie of Ull impact or 
electrical pulse alld store thi" vnlue so 
thnt an indicating mete r CUll be used to 
show this peak, evell for a ~i ngle pulse 
that has a duration of only tens of 
microseconds. Ordillnrily, the stored 
siglin I must. be el';.l.sed befure nnot.her 
pulse is me:lsuroo, lWei OIlC can do t bis 
by setti ng the rotary switch in n. 
" R.:S.:T" position. Thi~ resctt ing, how
ever, must be donc muny t imes ill u short 
period whcn noise on datIl tr:lnsmissiOIl 
Iinc.'S is measu red , !lnd a more cOll venient 
menlls is dcsimble. 

In the new modul, Il t the suggest ion 
of t he Bell Telephone Laboratories, Illl 

uuxili[try bu t ton 1 ha t Clln he pres..'-ed to 
rcset t he circui ts more easily and 
quick ly hns been added. T his button call 
nlso be operated by n cnmcm cable rc-
le:l-.'iC. Since OIlC longth fwd type of cable 
relcase is unlikely to satisfy most cus
tomers and since eable rele:lSCS a rc 
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readily available, they are not fu rnished 
,,-. with the instrument. 

Field experience wit.h the nnalyzcr in 
the measurement. oC acoustic noise has 
also indicntcd the dcsimbilily of thi~ 

chnnge. Although the origimtl problem 
that led to tho development of the irn
pnct noise analyzer \I'fIS that of mctlSur
ing the high-level sound from impacts 

SEPTEMB E R , 19 6 1 

ill heavy machinery, the instrument has 
been widely applied to the mClIsurcmcll t 
of mlatil"ely quiet impacts. I loro, the 
impact noise from the dctcnling /let ion 
while :swit ching Ollt of the ·" Ht::.<n;'r " 
position could ill/Nferc with the dc.<:;ircd 
mom'memonts. Tn the IICW model it is 
possible to reset and rclcaro morc quietly. 

- AnsOJ.D Pf.'T~;IIS0N 

SPECIFICATIONS 

tllp"" AllY \'oJtnge from I 1.0 10 volt" for normnl 
r:mge. '''puis heloll' I v ... lt reduce t.he r:l.oge 
of rell.dill!!,. 
Inpul I"'p. danu, 1i-elwL-en 25,000 ;Ind 100,000 
ohms. depending on the setLing of the U~VEL 
conlrol. 
f rtquency Ra"ge, S cpa to 20 kc. 
l .",.l Ind l<al!On, ;\'Ieler culibratLod in db from 
-10 to + 10 . .'\Uenuulor ~witeh ilwre.uC;;! 
range by 10 db. 
'uk h ading, Rise time is less than 50 micro
!lCeol\lls for I!. value within I <lh of peak value 
(for T{'eCtangular puISCII) . Slorul!,ollime at /Jorm:.! 
room lellllJer:lture is greflte r thnn 10 s\!<:unds 
for 8 I-db change in I'alue. 
Qua,l -P. "k hodlng, Hise time of ICS9 \IuUl ~i 
milliserond and decav time of 100 ± 120 milli
seconds for rectifier clrruit. 
TI",e _A", . , ,, , . h"dln" Charge timll of rL~tifier 
circuit selected by SIlvcn-JlO!:<ition switch, having 
thm'$ of .002, .D05, .01, .02, .05, 0.1, uwJ 0.2 
9e!:oml for the rosislullClH.:lI.l'llcitllnee time 

Type 

cortJjtllnt.. Slomge time :tt nonn!\1 room tern
pemture is grenter than 1 minute for n I-db 
Chungll in value. 
A«e .. o, les R.qul,ed, A sound-level miller or 
Frequency nnalY1.er to ~upply lin: !uu\ lyzer input. 
if it is to be u~d ror :J.cousth' 1lI1!1Isurtllue.\!.s. 
Input Te,mln"I,: Cord with phollll plug Ilt one 
cnd. 
80" • • 1 ... One 1 *\'olt. ~ir.e D flMhlight cell 
(H.l1~'ovllC 2LP or equivalent) nnd one 45-volt 
B b.~ttery (Burges!! XX30 or equiv!.lcnt,) IlTe 
supplit'fi. TYIlicnJ huttery life ill 100 hours. 
T,,,nsl,to. ,: Two 2~1372 nnd one 2:\"137'1. 
Tub. C" mple",enl , On(' '1'1"1'.: C J(G·118, 
Coblne' , l\lumillumj ,'nrryiup; cll.Se supplie!1. 
CIl.SC f"stelL~ (iir(.'C jly t(l one eml of TYI'E 1551 
Soulld-Le\'(l\ ;\Icter. 
Ol",. nslo ns, Jlci~hl -1 M, width 7 Y.i, depth 6J.i; 
incht'il (lID by Hl5 by 16:' 111m). 
Ne t Weight, ' I t i Ib (2.1 kg); (,lIrrying ('l18e, 1 Ib 
(0.5 kg). 

Code Word Price 

1556 . 8 I"'po ct Na l •• Anoly ~e, ........ , . ...... . $'2'20.00 

TYPE 1263-B AMPLITUDE -REGULATING 
POWER SUPPLY 

For most measurements it is desirable 
that. the generator output amplitude be 
constant with frequency. The T YI'E 
1263-A Amplitud(}-RcgulatiJlg Power 
Supplyl hns pl'ovided n convcnicnl means 
of tlccomplishing this Il'ith CerrCl'al Radio 
Un.it Oscillators and has been pur! iC\I
larly useful in conjunction with the 

TYPE 1750-.\ Sweep Drive for swccp
fn,'quc.ncy measurcmenl technique,". 

A new model il$ now a vailable, "j'YI'F. 

12G3-13, which hilS similar chnraCl el"istics 
t.o it s predecessor, It can be uS(.'<i with 
t he Sweep D]'ivc as well in c.irclIi! s where 
the oR(!illutor frcqueney is chauged 
manually or by me.tU1S of lhe 'h 'I'E 9Oi-R 
and 908-R Dial Dri ves. 

A feature of the new model is provision 
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GE NERAL R ADIO EXPERIMENTER • 

' 11 uri 1. 1'"".1 .. I ..... "llh. Typ. 1263 _6 AmpU . 
l ud.·R. guIDII ... 1'0 ...... Supply. 

for sqmuc--wavc modulation of tbc 
oscillator at 1,000 cps. This fellture is 
p!lrticulariy uscful in fn'<l uency-rcsponse 
mcusurements because it permits the use 
of n tuned audio nmplifier following the 
detector, thus achieving high sensitivity 
with i-iimple (..·quipmcnt. The TYPE 
1232-A T uned Amplifier and Null De
tector' is nn excellcnt amplifier fo r this 
purpose. The square-wa\'e modulation 
£Cfllure provides modulation free from 
incidental fm, a necessary condition for 
freqllCncy-scnsilive measurements, 

f l .... . 2 . f l . ... . " ' o .y .. h.moU. 01 'h. A",pll . 
'ud.·R • • ulol' ... 1'0 ...... Supply with •• <l1f1 • • 

o .. d .1 o u l11olo. , 

'l 'hc housi ng hilS been changed to the 
rack-bench I.y pc,' compatible with the 
T\, I'~' 1361-A UlIF Oscillillor.~ The t\\·o 
uuits can be llttaehed to each other to 
{m'lIl a rigid ll:;SClllbly. 

Circuit 

Figure 2 is a schematic of the 
l)Owcr sUI>i1Iy. Wit h t he cOlLtrollcd os
cillator unlllo<iulatt.,'<i, the de potential 
devcloped by Ihe oscilhuor output 
rectifier is compared wilh a de refel'cnce 
potcnlinl, and the differell ce is Lrought 
to u minimum by n c1mnge in the os
cillntor plate \·oltage. When the oscilla
tor is modulated by the interlml I-kc 
sqlmrc-\nlxe SOllrce, the flverage ca rrier 
level is conlwlled , which corrcspolld~ to 
onc--hulf t he m:lximumnm pl itude. i'. l axi
mum oscillator output that can be COII

trolled is 2 volls unmodulatcd and I 
volt modulated, corresponding to 2 volts 
nt modulfltion pcaks, 

'A. E. !It.ndenon. "A Tu-t Amp/iller .nd Null De-
1-...;' o~ RadiG I/z..,. ... "I .... ll. 7. JuLY, 1061. 
'II . C, I.iuw,}ohll. "1b~ (. ..... of IU \\·ell-o...i,-t 
1"'lrum~"I." o • .......s H(>4;o Ez"...,<IKfOln. 34. 3. "'.!Th. 
'''''. 
O(). I'. 1\.IeCouel,. "A S'e ... UHF 8ill,..1 i;ou.~." 0." .... 1 
Radw. ErptrilA""-.... 3ti. 3. ~I.",h. 1001. 
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,...., Flg" •• :J. Th Typ. 1750_A 5 ..... ' 
Orl .. e and Ihe Typ. U63-8 ",",Ii'"d,_ 
...... 1011111 '.we. Supply .. ' up to 
IW"P .. Typ. 120'·11 UnU Olcl1l .. lof, 
Ih". p.ovldlng .. CO""'On' "", •• p .. ", . 
p'" o vet " '''que .. <y . pa .. o f 250 Me 
109'20 Me. Th. _qulpm . .. 1 . hown h" •• 
I. lilted beLow, wllh Ih" e ... e pllon ", 

Ih" o.cliloio ... nd ow •• p drl .... 

t:iincc ll:-.cr:-l may prefer to provide 
tht'ir OWII n.'Ctific r for the oscilbtor out.
put. thig is not su pplied . The Tnt: 
871-nl Rectifier is recommended, how
ever, and plugs directly into the coaxiol 

,... ou tpu t, connectors of General H3dj~) os
cillators nnd is readily connected to the 
con not-tor on the panel by a TYPE 

871 ... H22 Patch Cord. The panel meter 
intiit:atcs the oscillator output. voltage 
and, when a 'l'yP IC 874-Vn Voltmeter 
Boe tifier is used. indiC:l tes the equivalent 
zero-impedance geuerator voltage ill 
series with 50 ohms. 

Applications 
For automatic sweep operation of the 

, .. ,rI.·. r-'~.c"".' 
~ . ..", ... ". 
oQ""'_" 
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oscilhHor, as. for insta ncc, in the display 
of amplituue-frl-'( IUcIlCY characteristics 
Oil an oscilloscope, the T\' PE 1750-A 
Swccp Drive is recommcnded. The com
plete assembly is shown in Figure 3. For 
thjs nppiication, a blanking contact is 
provided in the sweep drive. 

For slower-speed piottiug, as with an 
X-Y plotter, TYI'~: 907- H and 908-11 
Dilll Drives call be used ., Figure 4 is a 
hlock diagram of ~\ typical assembly. 

Oscillator 

The THE 1 263-B Ampli tude-Regulat
ing Power Supply {'au be u><ed with the 
fo llowing General Radio Oscillators: 

. ... ". " ... ~ 
I 

... ":1 

I j "~o." .... 
n. , .. , n, .. , "., ...... .'" -.. .,. -"" 01< ."" .", ..... " ~" """U""~ ... ." """ ...... wo ........ OJC'cl." •• ."""'0 '''U' onlCTO" " .•. , ...... 

L-·_·_~· __ · ~f-1L_ .. :~:~;":-~r----------·;·-· .. =c··C .. ==.O''---------------------~ 
FI\lU,. ~ . A 'yplc. ' .. 'up f •• pl." '"11 f . . .. u .... y ....... ' . ... '1 .. . 
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GENERAL IA DIO EX,EIIM ENT EI 10 

'j\-I'E 

1211 -B$ 
121&-13 
t20O-BL 
120\)-B 
13GI-A 
121 8-~\ 

F1H:QlIfi:NC\'" RANG ~; 
0.5 to 5 :\ Ie and 5 to!lO .?l Ie 
50 to 2,SQ :\ l c 
ISO to tOO ~ I c 

250 to 020 :\Ie 
450 to 1050 Mc 
000 to 2000 :\ Ic 

1211 , 1215, and 1209 L-n i! Oscillators 
will operate l;:lt i,;f:ll'lOrily with t hjs 
power supply Mter a slight modification 
of the terminal <:onncclions. Ot her os
cillutors with {'ompfl lih1e power requ ire
ments ca ll be operat.ed if a de connection 
CfLn be mad" to the cathode circu it to 

.:S<l~ ~""'D<iNi lor n.o.Iulah.'<i <11>" .... 1100 a pply plate current cont rol. 

The earlier, A-models, of the TYi' ES - \Y_ F. BYERS 

SPECIFICATIONS 
Rf Oulpul Voltog" 0.2 to 2.0 volU! behind 50 
ohms for !lny rt'l'Olnmcndcd n~(·mrllOr (soc 
helow), lind 1\ 1'\'1'1: SH-YH , 'ollm('l('r Re.:::li· 
fier. Wilh J-ke' ,o(IU/trt--wu\'C modulation, 0.2 to 
1.0 votll)('h inti M ohm!' rll\'C"lI~cl. 
Rf Outpul R.tI .. I~II ... , Below 500 :'.lc1 rf Qllt l)ll t 
of r"'·olllll1elU./I.·" l 'nit l~illlltortl IS h(!ld 10 
wililiu ±fi' ; induding the elT('I;' ul of hllrmoJlic~. 
'l'hi ~ rl'gllb l ion r'rln he nttllillC<! lIll to 2000 :\Ie 
if pTO/wr lOW-l inN! rf fiJWMl /He 1191.-·(} (md n I.'or
"-'I.'lioo I\llplied fo r the 0Illput.-ru.: ti6er freo 
Ql1l:'lIry <'ImNleteml!e. 
M"d"lalian 

f •• q ... ncy: t·k<' ~qllurc--wllve. IIdjUl!1nble 
::l:Sr;-, l't:l.hle 10 ,,;Ihin (, Cjli! over the r:lloo 
rtlnge of line voltnR<'. 

O"'y Rail'" 0 .5 10 0.53, :\djw!lllble to com· 
pen><:lll' for o.oC"i ll llhlT ~t" rting dd;ly. 

R\ •• "nd O. uy Tlmn, 50 ~ "seh. 
O" . .. h""I: XOIl('. 
R"mp_"fI. l-eu t h'ln 0.5 '{ . 
G"I. Van",., Synchn:.." i~&1 with "ofT" 

Intefl'lll of lIlodulMion, eXl'ced~ I \'olt inlo the 
reo:·olllmen.I(>(1 loud of 30 kfl ~hl1l1t1~1 hy 300 pr. 
Hi&e /UIII dl~'IIY liml'>lll.re It:'o<l1! t h:1.l1 50~' eneh. 
GIlle output dunoJ,' "00" interval of modulalion 
is I~ th.1 n .01 volt. 
PI .. I. S .. pply O .. lput: 0 \0 300 \'01\.8 fl.t 30 mil.. 
H. al •• Supply Oulpul, 6 \' ± IO~ lit 0.5 Ilnl,', 
5.4 \' ::/: 10"; Ilt 0.7 II.m(l. 
Ru p ...... Tim.: For II 2-to-l step I'li rintion in 
OIJ('i lbtor olllJ.lut. C'O r"-'<'tion is l'Olllpleted 
"'ithin 0.5 nt..~· with e,,' ol)('u.! ioo, 50 1lt..'<eC 
with t·ke modululion. HCl'OVl'ry time lifter 
hlonkirlg i811'1111 I lu\II 2 lJl."Ce with I:'W operation, 
it'M tJum 2(X) 1lL'ICC with I-kc ~qullre-wave 
·modulation. 

"!lilt 

Hum and N"ln, P('flk rcsilhUtI hum lind ll<1i~, · 
1ll0<luintioJl is lCS!! thnn :::I:.O.3 r ;, on CII'; h~ .... 
(lulII :::1:.3"'0 with I-k .. lI< lulII'C-"'''l'c modubtion 
Oulp .. ' Vah",.,." Int"mtl l ~t!llldnrlli~ ing cirelli! 
is JlfQvided. AlOCUlI",Y offer slIlnd fl rdizntiofi i .. 
better Ih:ln :::1:. 101 ;' of indictltioll " 'l1en II <'Or
rt'CI ioo is npp1i(>(1 for roctificr characteristic HI 
e~trcrneJy high frC«(UCllcics. 
T .. b. C"mpl. m. nll Four t2.\ Xi, olle cnch 51)CJ, 
6\'601', 0'\2. 
Paw •• InpuI: lOS to 125 (or 210 to 250) \'oh~ , 
50 to 60 <'pi!, 65 .... " t t..o 1I1l1~imllm. nt flllliood. 
Ac ....... I •• Su ppll.d: TYPE C.\I'·22 Thl'('('oWirc 
Power Cordi C'OIIIH'('lo r <'/l.hlc for modulation 
juck on OI!eil ,nor, "pare fU;;e!!. 

Olh •• A.c ... a, l" Req .. I •• d: 'f\' I'E Si4.VH \'olt
Illeter Heel ii ier, Tnt: Si4·H2'2 Putl'h Cord 
for <'onnecling oUtJ.lUl I'tttifier, 1\1111 Tnt:: 8i4-T 
Tee for mouitorin!l: OS('itlOSCOlloe C'O"nCf'tion ill 
sweeping npplkflliollol. 
Reoomm.nd. d 0 •• 1I1 ~1 " •• : Tn'r. t21~n (50 1.0 
250 .\Ie), T nt: 12O'J-13J. (I SO to 000 :'.11'), 
T nt) t2O!J- B (250 10 1)20 :'.Ir:), Tn.~ 13{11·A 
(450 to 1.050 Md, T \'I' F.: 1218-,\ (000 to 2000 
:'.h·), and for ew opcrl'lt ion only, Tnt: 1211-1l 
(0.5 to 50 Me). 
Oth.r Ac .... a .I •• Ayailabl.: T he Trrt: li50-A 
S"·r.lCP Drive is rC<'Ommended {or aulom:ltic 
o!><,r1Il i()\l; OOJI.'l:j'll ... ~hIC!l, COJllu.'t lol1i , nllenUIi' 
tu~ , IiJlel'l!, lind IldflplOMlj T\·I·y. ~80-P-l08 
I'n,,1'1 E).:ten~iolli fo r relay. rock mOllu!iu!: ; 
Tnl: -ISI).P41 (j Panel J;:).:tt·n~ion~ (or nick 
mouoting .... ith the Tnt: 1361-A UHF Deeil
lator. 
M" .. nling: .\luminum panel nod cnbinei. 
Olm. n.l"n .. Width 8, heigh t i, r.lcplh 9!( 
ineh(1) (205 uy 180 by 235 mm ). o\'er-uU. 
N. I W.lghl , H H pound~ (G.u kg ). 

GOOt Word Prict, 

1263. 8 
174-VR 

Amplll .. d._II..g .. I .. II .. g Paw •• Suppl., . . ... ..... . . GA\'OT 
CQA XIlf.CTOIi 
(.'f)A lCTOGl1 t: n 

$3$$.00 
30.00 
11 .00 
1.60 

114 _T 
174 . R22 
• 'O·P.OI 
4S0·P416 

Vallm.I •• a . dill.r .. . . . .... . ... . ... , ... 
l'''lch Cord .. . ........ . CO.\ .. XTA'IS r. 1I 
I'on .' E . ..... la ... (pair, fa. paw • •• upply anl.,I ... , . ElCI'A'sELJAll 1.00 P"I. 
Pan. 1 E"I.nl lanl (pal., /". p"w. r lupplV "nd Typ. 1361_A 

UHF 0'0111"1,,.) t:XPA'Ir.I_'1rr 6.00 Pal. 
T hc prt'\,iou, 1110<1<'1 of the AlnJllhudt'-Hegullltillg J>O\\'I'r Suppl,,\ Tn.: 12Ji3...\ , i~ !Iill n\'lIi!Rhlc. 
Thi~ model "rx-.lIIO! provide I_ke aqU.1n..'-lI't,W! nlOduhttioli. 1 be ~J Yl'1I: 12Ji3..A i8 priced /it S30S.00; 
rode won..! i~ $.\!.OX. 
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SIX -DIAL DECADE RESISTOR 

Flg .. r. 1. View of Ihe Type 1432 _X Du "d. 
R .. blo •• 

Genoml Hndio decade resistors arc 
stuble, fle('uratc unit s designed for ure 
at. audio ftlld rudio freq ucll<:ics us well 
as fit. dc .. \ vailablc in si ngle decades or 
ill llIulti-dinl boxC8. l hf'y huvc been 
mnnufactu l'ed conl illllOll!'lly ,. iu cc lH1 5. 
The design uud COilS! rU("1 iOIl of the rc
~i ... tors arc COII!'ll:Ullly Ix'ing improved, 
M' !lOW m;ltcri:lI,. lIud production Illelh

nd!'l become Iinlibble, find new l'omhillft
til)lI !'l of decade lInit.'i in the TYN; 1-132 

rt!"..-<cmblic::< fi rc made llvllilahlc:til dem:lnd 
hecomcs ev idenl. The iat (.ost is the TYPE 
\132-X Dccacll' Hcsi!1tor, shown in 
FigUl'c I, tL :-;ix-diul box wi th a total I'C

,:istunce of 111 , 11\ olnus, udjustable in 
::o tcps of 0.1 oh m. 

~[cth:\I1i{'1I1 proTcction, fL<! well as 
electrical shielding. i~ provided by j he 
aluminum cnbinCl and p:lllel, \\ hich 
com pletely enclose bolh I he r~iSlOfi> and 
the switch contacts. The re:o:is l:lllce ole-
ments have no elcct ri('~l CO/Hlet'l ion to 
the cabinet. fo r which II scp:lrute shield 
lermjnai is provided. 

SPECIFICATIONS 

A«u,,,,y "f "din'm . .. ' , All resi!! IOIl! are ad
jlll!teo:t III J(' within ±OJ)5% of the 8UII .. '<I 
vllltLe tit Iheir terminals, ex('epl the I~hm 
unitl!. "-hil'h are ncljustoo within ±O. 151';'. nILd 
the O.I~hm unilll, which are adjusted within 
± O.5"c. 

T .. h,1 1t .. 1,'"nu 01" b,mln"I" Sum of dilll 
&euin!DI pIllS the zero resislllll('e gi\'cn helow. 

F,.q ... ... y Ch", .. ,I. rl,llu: Similar 10 IhO!!(! of 
indil'idual decade resisl/ulI_'e IInils, modified by 
Ihe incl"l"S!!ed !lerit'll inducliinre, I.., Itml !hunt 
('1IP.·ldtl\IL~, C, due to the wiring and the pre!!
ellNl of more than one d('('ll(le in the nssembh·. 
At tOlnl 1'e6i!J'"nre IICI\inltll of "ppro'l:iIrul.leiy 
1000 ollltll! or il'O!-", Ihe fn.'1.IUt'IH_·Y dUlrllctcrislil' III 
I!LLb~t/l.nti:llly the &:Illle liB thOllt' shown in 
!'IJ:UTe 2. At hijl:tll;r ~cttilL/it~, IIhun ~ cup""itunce 

'."''1' 

l~~~~~~~~~~~~~~~~~~~~~~~"~'~'~~ FI,~, . 2. M ... ,lmllm ~ 0"".0''''''' 
p.runl" ....... .,g. III C ....... . ... 
, •• 1 ..... I. I" .. u 0'.. :i" .... , .• 

lull'II ...... I 'r.q .. . "cy f". 
d .... d.·' .. IsI" ........ iI. i .. 

Typ. 1432.X D.cod. 1t •• I,I",. 
...... ..... ... ....... 
-- -........... ' 

... 
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~ GENEIIAL IIA DIO EX P EII I MEN T E II " 

FI" .... 3. Eq"h,ol.nl cI.,,,,, of 0 . .. I,lon •• 
duod., .howln" locotion o nd n a l u •• 0 ' 

. .. Idual imp. dan . ... 

Wom~ the controlling faf'lor, and the effect ive 
vRlu(' of thi~ rllllllci lnnce dcpends ullOn the 
lWuinKB of til(' in( i\'idllnl declldes. See Hesiliual 
Iml){'(llIlIres below, find Figure 3. 
lIulduollmp. don ... , 

Z('fO 1l4i~ta,..rt ( N ): .001 ohm or ICSIl J}Cr 
dial fit de; 0,01 ohm I~r dinlat 1 ;\1,'; propor
tional to sqUlIre root of fre<luen('y at nil fre
quencies al)()v(' 100 kc. 

ZtrO /,..dudonrt (I .. ): O, lO ... h per dinl. 

EJfu1i.'e Shunt CapacilanCfl (e ): This '"alue 
is determined largely by the highest decflde in 
use. With the LOW termhlfll t"Om\l~'led to 
shield, Il vallie of 15 to 10 pf per docllde mil)" be 
ll8I!ullJed, rounting dCt'"des dOlln from lhe 
highest. T hus, if the third dll!."'ude from the lOp 
is the highef<t l"C!Iilltllnce dec.·llde in cir('lIit ( i.e., 
not .set at zero) the shunting terminal capaci
tunce is 15 to 30 pf. If tbe highColtdocaue in the 
~mbly is in use, the effective I."llpn<,itancc is 
15 to 10 pf, regardlCNI of the .setlingH of the 
10"·er-n.'!Ii~tllnce da·lldCit. 
hmp • • otu •• C .... fid. n! of 1I .. 1, ' "n • • , l .ess than 
±O.002("c per d('gn.1l C('ntigmde at room 
tempemtllret! , e.:cel}t for the U.lo.Qhm dt'ellde, 
where the bo~ wirinfl; "ill iu<' reuS(' Ihe over-lOll 
temperuture cocfJicicnt. 
Mo.lmu m Cu .. . .. " See 1',,111('. YnlllC:lj: for _lOoe 
rille nre engraved on 1)llne'" directly ubove 
Hwitch knobs. 
To.mln"l" Jack-toj) bmdtng posts set 011 
Gencrul 1Iudio 81umlurd '4-tneh SjJfl<'LIlg, 
Shield terminal ill pro,'ide<1. 
M"un"n" , Aluminum IIlIn('1 und rnhill('l. 
Dlm . .... "n" Width .J~l' inchCl! (110 mm) ; 
hei~ht ·13 t incht'!l (120 mm) ; length IS'i 
inchCit (HO mm). 
N. t W. l"h t, 7 jlOunda, 8 OUllCCit (3.-1 kg). 

TABL E I 

RESISTANCe ACCURACY MA.'MUM 
PEl! STEP 0. CURRENT 

(~ RI RESISTANCE lO"C 
OHMS INCReMENTS RISE 

0.1 :1:0.'% 1.6o",p 
I :1:0. " % .00 • 0 

10 :1:0.0'% '50 • 0 

100 ±OM% BO • 0 

1,000 ±OM% " .0 

10,000 ±O.O'% , 
.0 

RESISTANCE 
TYPE TOTAL MULTIPLE O F 

1.(32-. Decode Reoiolor 111,111 0. 1 

General Radio 

POWER 
PER STEP ., 

WAITS " 
.2S 0.01 ( 

•• 0.0'6 

•• 0.11 

•• 0.29 
.J J.J 
.J '.J 

NO. O F CODe 
DIALS WORD 

• DOGMA 
• 

Com p a ny 

PRICE 

$160.00 

.... :.' .. 
" . 
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