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A NEW SYSTEM FOR 
AUTOMATIC DATA DISPLAY 

Today's shortage of new engin~rs 
points up the increasing importance of 
more efficient usc of our available en~ 
ginecring man-hOlllos. Just as improve­
ments in tooling have extended the pro­
ductivity of the factory 1I'0rker, so will 
improvement in the tools of the research 
WOrker enable him to do more work in 
less time. Automation in production 
has its counterpart in lICW techniques 
for automatic data prescntation de­
signed to s:we time for the engineer and 
to augment his productivity. 

One of the simplest and most useful 
improvements in mcaslll'ing techn iques 
is the replacement of point-by-point 
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measurements by dntu displayed as 
continuous functions of the indcpendellt 
variable. \'ery commonly, the inde­
pendent variable is frequency. and 
sweep os('illators to serve as gcncmtors 
for these measuremcnts are ('oming into 
widespread usc. These :-l\\"eep t('('hniques 
are helping the development. cngineer 
to simplify meu.surcmcnls, :Ire ,mggcst.­
illg new solutiollS to ('omplicttted prob­
lems, and 111'e speeding liP adjustment 
and testing of tomponcll t/:! and ('ir{'uits 
in productioll" ~wecp oscillntol's for 
these uses change frequcllr}' as a func­
tion of time und pl'o,"id" a voltage that 
is a known function of that freqllency 

= 

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



~ GfPrURAL RAD IO EXPERIMEHTEI , 

At.. 
I NTH I 5 I 5 5 U E 

. \ UTO)l.\TI{" SWl:a:l> DRln; ~'0I1 
Tin: :-'I.OT'I".:D 1.1:-<1-: 10 

Nt;\\ ~Ioo.;~ Of" [."IT O,,;<·u ... 
I •. \TUI~... 15 

PliO t; S I x - B OI'iTO:O; - B I::'fll .:8 DA-

IhlTOS 10 
N.:\\ DI::<TIIIIIUTOIIS : II OLL...\SD-

Bt:LGW \I MW Eon". 16 

to SN\'!' as tl hori zontnl deflection 
voltage for It gruphi(' recorder or cath­
ode-my (JI;dlJo!l(,op('. 

[Ieetl'ollie or IllN:hl\l1ic-al sweep oscil­
IntorlS covering various rrequclH'y ranges 
;Ire l\\'ailnble on the mnrk('t. 1'0 u\'oid 
fli ekt"r wlwn uscd with C' HO display, 
Uwy employ rdnti\'(~ly fllst repetition 
ralel'i, wmally relutf'(] to the powt'r-line 
frcquclwy. The f l't.'qllCIU'Y of Ih ... cle{'­
troni<: type is variNI lJy II \"oltngc-i!Cllsi­
ti\"c element in the frcqm'llcy-d"Icrmin­
ing ('ireuiL l u ml'l,hnllieltl t.\· ,x's, the 
frequent'y is similarly \'ari ... d by !\ 

dilSpla('eml'nl .. !;cII~itivc clement. Ln. r~ 
fral'tional \,ttriulion ill frcqllN1CY i::; 
difficult 10 ohlain lI'it h eitht'r uf lilt'S(' 

syst('m ..... \ It hough the {·I('("ll'Qni(' '.nX'~ 
firc quil't , and ill.'!('1l8it i \'l:' 10 $!J(wk Iwd 
\'ihmlioll, t1w,\' I\l't' limited in S\\"l'{'P 
range and are not !!uitabJt· for Iligh fl"l.'-

(111('I1('ie5. :-"fcchanical types, on t.he 
other hand , (,1I1l be made to cover nJl 
frequencies, although the I.\'pcs using 
small \-ihrntor...Jrivcn cin'ui i clements 
usually suffer from similarl,\' restricted 
sweep ranges. At audio fn'{IU(,Ilf'i('s, 
where vcry wide rall~s must IX' ('011-

sillered. slow me(' hll.llicai dinl dri vCd nrc 
someti mes used in connection with syn­
rhronizcd recorders. A speed uf 3 
dceadcs in 21 '2 minutes is common. 
General Radio's previously ann01Ul<.'Cd 
synchronous dial driVes' lire suitnblc for 
this service and provide spl.'Cds as fast. 
as 6% sceonds per oct/H'C to permit 
oscilloscope displays of dl~t!~ nt audio 
frequencies. 

At. high frequencies, where the fGo­

quirftl S\\'CCP range is uSlJally Sll1ullcf, 
speeds should be high enough to gi ve a 
ranI inuoul> tra('C on an oscilloseopc wit h 
u long-persistence 8('I1'eIl , but nol so 
high that ext rancous transient. e ffects 
OCf'ur when the pcrformallcc of a high-Q 
circu it is being observed. 

I ntermcdiatc between ti le s)X'e<ls of 
30 or ()() cycles per second , whif'h do not 
produt"e flicker on a 'scope, lind the 
lower speeds of the audio rc{'order, Zl-rtl 
the spet'ds around 1 cyclc I)('r second , 
whi('11 arc flUlt enough to produt"e tl 

sa! isfuetory lraec on a (·athode-ray tuhe 
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wit.h a long-persistence screen and to 
permit. observation of pattern changes 
without excessive delay. i\J ost. convcll­
t ionnl oscillator dials mil Ix! t.ul'Ucd 
back and forth at these speeds without 
damage to the osci llator. The IiOW 

COlloml RMlio Sweep I)ri\'O shown in 
Figure 1 is designed t.o perform t.his 
function. 

The new drive is unique becallse it 
adapts manuaUy operated equi pment 
tl) nulomntic sweep applica tions. It can 
be attached to the tuning knob of nny 
oscillator to operate :lS an arti ficia l 
hand, fuming the oseillfttor di /\1 hack 
and forth ovor t he desir(''<\ frequency 
range and slIPI)ly ing a hori wntal s\\'cep­
ing voitngc proportiollnl to shaft 
angle. 

A vcry importllUll'cquircmclli. of nny 
sweep genemtor is that. t he out.pu t 
yoitage 00 COllstUH t with frequem'y, 
f;i ru'c any variation shows up as a part. 
of the displayed ClIl'Ve, The ]ll'Obl('rn of 
maint,nining an adequate degree of fln t­
ness of outpu t increasc~ wit h t he range 
to he covered , :l l1d, for wide SlVl'Cp 
I'anges, Outplll regutntiotl is IIsuully 
nceessary. General Hadio UuiL Oscilla­
tors covel' very wide f rCfjue!lcy ranges 
and :Ire t.herdore pnrti('u!:li'!Y suitable 
rot· use wit h t I.e ~lVcep D l'il·c. , illl'!} 1 hey 
IISCl separalc power su pplic:;, they are 
easily ada pt.J lble t.o out Pll t, rcgullLtioll. 
T he ncw TYI'~; IZG3-1\ Amplitmlc­
Regulating Power Supply is designed 
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pri marily for use with these oscillators 
to maintain constant out.put. 

TYPE 17S0-A SWEEP DRIVE 

The n(,'\\' SIH . .'t:p drive shown ill Figure. 
2 C:Ul be at.Lache.d to ShllJls, knl)bs. or 
dials to drive tlwJn ill recipl'Ocllli np; 
motion at spCf'df! between 0.5 and 5 
cycles per second. 1'11'0 indep£'lldC'nl, 
cout rols ~H"(, provided to adjust, the 
sll'eC'p arc a nd tile C(,l)t('l" po;;itioll of t hr 
8IV(·ep while the elriw sh:lfl, is in motion . 
The swcep arc is adjustable bchw·rn 
30 nnd 300 degrees, :wel thc p~ition 
control has a n) nge of nirH' flill tu rns or 
thc drivc shaft bet,lVeen adjustable 
stops. 

The height, of the drivc shaft is nd­
ju.;lablc from 2 r t to 47 8 irlcncs ahol'l' 
the bendl. The dri\'{~ .shaft, Cll n be 
coupled directly to shafts whose Ji­
:lI1wtcrs a]'(' U inch :lIId :'I i! inch, and a 
univCri;3.1 clutch is pnJvided for uttuch­
!tWilL to knobs and Ji:.d s up to oJ ineht, ,, 
in diameter. 

Mechanical System 

T he diagrum of Figure 3 shows the 
operation of lhe drive. The Sweep Or'in' 
is pOlI'crNI by tl. 5000-qml un iversnl 
motor, operatl.'d \1; lh fix(.'d field sup­
ply :tnd adjustable annalUI'C su pply, 
(S \\,EEP rllr::QU::NC'f control) a.s ill 
t he Ce.neml Ilild io T y pe 1701-]\ 1I 
VilriucI> Spt'(.'(l Control. A crank is 
cll·ivCIl through two uelts to provide 
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~ GENERA L RA D IO EXPERIM ENTER 

Flg u •• 4. Vi ..... from f.on' .... lIh p .... . 1 re rnoy od , 
Th , polo.,l;ome,o. Ihal . .. pp ' i .. the hOriIOn , ,,1 
tw •• p yoltogo ~on b .. seo .. in th . "pper 1. 1,. 

hand corne •• 

Fi ll .... 6 . MuUlple "' PO I U' . ... 'e ...... lIowlng Ih. 
a<l;on of th . IlIdl .. " ,oc •• Th .. uppe , ",'e w , howl 
Ih. d,;v'ng mechanilm .. , 'U' in It •• u n l., 01 'Ii 
Uroke, and the "'''liIe 0"" which Ihe rock can b .. 
odlll.I.d b y m . .. n . of ,II. POlltiOn conl,ol. Th. 
u n" . "Ie .... I hoW I Ih . clrh'. in motion .. , mCIlIi. 
mum .wup ".e, .. nd Ihe lower ... Ie .... si milarly 

I hoW I Ih . ope'otlon "I minimum .,e. 

flgur . 5. R, .. , "lew wi th CO"" •• mo .... <I , I howln g 
molor , mOlD, con l • .,r ci, c ll ln, d .lvln ll " a"k, ond 

""Iustab l .. ,ock. 

t 11(' IlC'tf'SI;.'l.t'y speed 1'('(luctioli. Op('I'!ltcd 
from the cnl llk through a cOIllH'ctillg 
rod il' II I':lek , adjll~tabl(' in po:;itioll hy 
tlu' s \rEEP ARC COlltrol. At the 
oppositt· I' lld of the :Hl j1L~ tab le rack is a 
~'roml c'ollllec ling md, which operates 
through a ditT(' ll' lI tial (the POSITION 
cOlltrol) to tum t1 lf' out pu t shnft, 

Figur('4 :-hows til(' motm 5haft, pul­
It' .... ,.;, and bt·Jts through which the specd 
Iw luctioll i,.; obtained, In Figmc .5, n 
vil'll' from the renr of the as&'mbly, the 
motOr, mni n d riving emnk, and sliding 
!":wk tl l"e visihle, Figure 0, a series of 
multiple exp01lUl'e photographs, shows 
the sliding rack in di tfel"cn t posi~iolls 
and illustratcs how lhc sll'cep arc is 
chnllgcd by adjustment of the point !It 
which the mck pi\'ot,;, At the left is the 
diffcrential. In Figure 7, are sholl'/l the 
output coupling shaft, with its two 
flexible cOllplinf.,"S, and details of tho 
unil'crsnl clutch, 

Ope rating limits 

To prevent damage to the driven 
oscilbtor 1lild to the sl\'('ep drivc itself, 
spcc<ls must be kept. at safe values, The 
forces a(:ling on the dri ven device in­
creasc with the momcnt of iner tia of the 
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, 
moving parts find with their angular 
ncceleration. The !leceiemting forces in­
crcase 1000:1 \\"hen the control,; arc 
changed from 30° find 0.5 eyrlr·s [X'f 

second to 300° ami 5 cycles pCI' second. 
In :ln~' specific appl ication, thr SIW'('P 

firc i~ dekrmined by tIl(' rcquil'clll('llts 
of the mcu:'lIl"cmcnt to be Illude. T he 
highcsL sprNis should be u!Oed only willi 
small-angle sw('('ps, with thr sP('{>(\ be­
ing dccrca:;;ed cOITcspondingly as the 
arc inCrNI.M's. 

111 l"1'tipl'Ocaling motion. foreel; ,'ary 
hannon icnlly and l'('\'erse grudunll.v two 
tim!'s ('nch cydl' . In practirc. ~lIlHlI 

c!C'lu'anCCfI b(>twcen thl" ~hafts and h(':\1'­
ings pl'{'Y(lnt a gradual 1"('\'rl'SnJ. Til i::! 
smull pIny, which ,'un 11('\'('r be dirn­
inut('d, Ii> t Ill' C:lUSt' of bal'kJ:u:.h in 
Ill:ulual operation aud of pOlluding in 
tilt' moto]' drin'. T he ralNI maximum 
torque of the drive shaft is 24 OUIlC('­

inei1f's. No dt'linite limit r: ln 1)(' ~I){·{"i­

ned for· th(' ncc{'lerat inp: forers. Their 
efTe('t, elUl he estimated hy tllf' amount 
of puunding lhey caliS<'. A S :l pt"uteclioll 
of lhe driven device. excC',;sin' fo]'("e 
(nuulLL fivr times rHteu torqllr) lI"ilJ 
cau;o;e sli pping in the POSITlOX 
conlrol. 

POI" addilionnl protection , a bui lt-in 
limit switch dis('onnccti) and hrnk('s the 
motor whC'n the pre:-;ct limits uf f'; haft 
tl":l\'('1 an' accidC'lllally exceeded. The 
two limits (·UII 1)(' S{'t npllr! by nille full 
tum;o; of tllP output shnf!, which is Ilf;(oful 
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Figur, 1. Vi . .... of Ih' coupling olla~hm' nlt lut­
n •• hcl .... lIh th S ...... p DrI ..... AII.fll. Ih. uupling 
. hotl , 10 .... hl.h hOI b" n olloch, d Ih' u nlv ... al 
clutch. n .. oth .. vi ....... h ...... Ih . clulch .. nd Ih. 

cl utch ollach.d 10 a knob. 

" 'hell the elrin' is coupled to the "Iow-
1110liull dr-i\'{' shaft or fin oscil1nlOI·. 

Use With Unit Oscillators 

Current mod(,ls of (:('lll'l"al Badio 
l ' nit O"ciJ!(ltOJ'S call all be IIscd with 
Ilw Slrl'PP Drin'. These o."C il1 al()l"S fin': 

TYJlf' No. FI'efJ!lCliry Hallye 

121 [-A 0.510 .s ~Ic nnd ;j ,\Ie to 50 i\k 
1215-B 50- 250 ,\I e 
120!J-B 
120R-B 
1218-_\ 

2W- !J20 ~\1 c 
G.=)- 500 ;\ rc 

000 2000 ,\ I (' 

TI\{' Itt,,! b\-o model:;, THE~ 12U8-B uud 
12[8-A han- :;liding Cun1t\l"I :i in lhe 
tUllcd circuit _ and, while not t·('C(Jll1-

lllt'ndC'cI for high-sp('('(1 sWC'f'ping over 
long periods, llwy :\1"(, SUI j:;fac'tor·y for 
llse lit. low speeds \\'ith the Sweep Dri\-e. 
Thf' TYI'E 120B-B, huwever, cannot be 

Figure 8. o.cl tlag ... m. 01 Iyplcal amptilude.I .. qu . nc y .ha.acte,i.llu a. dl .ptay.d by Ih. S ...... p Orive. 
lell , Cha.ac".i. t i~ of a Ty p . 814 -FR R.I'~ lia" Fill .. IU ... d ID 16 M~; .w .. p ,ang' i. 48 10 260 Mc, 
e,n"r. ~ha,a<l.tI. lic 01 10m. IIlI .. 10. Ih. 250_ to 900Mc . ang., Righi. cho.act .. l.lic 01 a I.t.vi.ian 
"anl_end luner Ul la c h .. nn . 1 1; ..... n p rang . 1. 160 10200 Mc. V .. ti~al .. al. I •• qua,. law for all of 

the .. aocltlag ... m •. 
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GENI .... l .... 010 EXI'E.IMINTI. • 
I'<'glll:l.tro by llIP Amplitude·Hf'gulllling 
p(I\,'cr Suppl.\'. 

TIl(' oldt'r fllorirl:<, the T\'I'~~ 12()8..A, 
1209--.\ and 121.>--.\ . \I'('rf' originally de· 
:;igllcd ror maUlIlll Or)('ratiun ollly and 
thrrefol'(, 1';110111(1 he used only at. slow 
.!lpeed~. 

Use With Othe r Oscillators 

When the ~w«,p Dri ve Ie. lIsed with 
o~'ilhll or:; or ul hl'r manurartulx', or with 
otil('r GenNnl Hadio o~('il1!1tuNl, the 
!'aml' PI~'(,ulltion,.; should Ix- takl'n. SW('t'p 
11.1"('''; l:'itould be Iwld wiThin !l!lr{, limits, 
und IIp<'f'fl !< !<huu l(! IJc IIdjuswd to con· 
fonll to lht, mN:hnuical limilntions of 
lh(' oFieill:llor, 

Calibration 

TIll' l\orizmHlIi tidlcctioll vnitagt' fOr 
flU' o:o;('illo.'it'OIW' ilS llbtldnl,<1 from u po-­
If'nlionwT.',", dril'l'lI by n fixed {'rl\llk, 
II hich can be ~f'{'n in Figur'{' 4. This 
\'olftlP;(' i:-t ProP(lrliollal to t lH' angle 
fhrou~h whil'h IIU' o:'ICiliator slmft is 
turm'fl. Ol\'i n~ tn the g('·OIU('try of the 
vnriotlti link.'l.l-tes in"ol "I..-I, the "e1ation 
i'l l'io:'({v line/ll' in onc dire-etion but. 
d!lc'~ no! fl'I){,Ht on th(' r('tUl'n trace. A 

hbllking I'onlacl i:-; pro\'idcd t.o 8ul)­

,,"''';''1 tIll' n:-turn tnl{'C and to N'placc it. 
by a Zf>rll r('fNt'uc(' In,i::;, 

T hl' fn'qut'IIl'Y di:;tl'iuutioll un tbe 
IJ,-.cilloscop'- SCl'ff'n r'{'pl.'aIS till' frt'quf'ucy 
distribution or tile swept oscillaTor, but. 
the :tetual frwillcrwies cOI'rt'sponding 
to ordinate linelf 0 11 the Sl'rt'('n depend 
IlpOIl I he I'd tillp;:! of the u rc II I lei position 
conlrols. ,\I'ctll'l1c i('s eompamble to the 
('nli hrntion aecurilcy of the swept oscil· 
latl)t Ill'e I't:udily obt:lincd by transfer· 
ring the oscillator calibration to the 
~C I"('{' n, To flH'ilital,(' I'lis tnllllOfcr, t he 
end of the lIlutOI' shtlft has been ex· 
(I'n<led through the panel of tbe sweep 
dri\'l', Wilh plh\'t'r on, aud \lith the 
81)('('<1 eontroi llt 7,('1'0, an oacillator eou-

pled to the out.put shuft, can be set 
mallually to rt des:irPd fr('q ucllt'y hy 1'0-­
tation of the motor shnft. Th(' spot on 
the oseillo."COIH! inditllt('!/; th(" ordinatc 
lit which th is fr('quency apl>cars, 

A ppli cations 

The Hexibility of t his tlew sweep drive, 
'he fact that it {'lUI be used with man­
ual-driw os('illutonl, and the conS(}­
(Juent wide sweep ra.nges t hat Clm be 
obtainoo open up mUllY new applica. 
lions for "weep I('chniques, While t he 
ob\'ious uses llIoe those in\'olving t he 
sweepi ng of an oscillat.or to display 
nmplitudc-f requenc:r chatncterisl.iC's, I he 
dl'ivc is not limited to thea<:. It ea n be 
used ill the display of any eicet rif'[li 
q llllntity us a fUIl l'tion of shaft angle, or 
of any other quantity, ml'l'hnnielll , for 
instancc, that can be COIlVt'l'loo to no 
cl(,l'trical voltage, 

- EOl:A ltIl K A IIPL US 

TYPE 1263- A AMPLITUDE­
REGULA TING POWER SUPPLY 

I n sweep l('('hlliques, it is l'sscntilll 
that. the ampli t ude of the applied signal 
remain COlistSllt ns a fUIlt'\ion of fn.'­
quen!:)'. Sill('c Gencml Hndio l ' nit O.'J­
l'illator!;, like mOiSt high-fr-efjlll'IIl'Y 08('il. 
lators do not rm:-eL this cOluJi tiou when 
operated from n power supply with 
fixed-plate \'oitage, the Amplitllde-Heg-
1Iinting Power Su pply has heen designed 
to muinLain con:;lant oSl'ill:~tor output, 

The T ype J2G.3·A Ampliludc-Regu· 
lat ing Power Slipply compa res the d.e 
potentiAl ul'vclOI)ed by the oscillator 
out.put. rectifier with n d·e reference po-­
telltinl and applies n eorrcction to the 
os("illu.tor plutc supply to minimize the 
diffl'l'encc, A mluimulD of 300 volts at 
30 milliamp<'res is nvniluLle for the os-­
cillntor plate, The d·e reference poten-
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, 
tial is ndjustable from zero to 2.5 v01ts, 
whith corresponds to an r-f output. of 
zero to 2 volts with the Type 874- VH 
\'oltmcter nectificr. With an oscillator 
('apablc of producing at. least 2 volts 
output with It 3OO-vol". 30-milliumpcl'c 
plate supply at all frequellcies within 
itl:l range, this power supply will main­
tuin any preset Ic\'o\ within 2 per CClll 
ovc'r the entire frequency range. 

Speed of Relponse 

III sweep applications, rapid varia­
tions of the o.~illnlor output are likely 
to occur, particularly in the u-h-f runge. 
The T yp(' 12H3 Amplitude-Regulating 
Power Supply will change the plate CU I'· 

rent. supplied III n rate of 3 milliamperes 
per millisecond or faster. For 11.11 o~wil­

IntoI' requiring 30 milliamperes at 300 
volts, this corresponds to Ii change of 30 
volts per millisecond. Such lUI oscillator 
must. not be swept :it. a speed that re· 
quires a rate of I>ltl.tc.supply vuriatioll 
exceeding this value. Gencral !ladio 
L'nit Oscillators Clln be swept. through 
thcir cntirc ranges ill 11 s inusoidal Ill/W· 

Ilcr at. rutcs up to OtiC cycle per sccolld . 
With the T.Ypc 1750-1\ Sweep Drive, 
the mnximum speed rocommcndt.>d for 
mechanieul rcnsons is, incidentally, also 
one cycle per second for full ·runge 
swccpitlg. Fractiollal parLS of the oscil· 
Intor ranges can, of course, be swept. at 
corn!spondingly more rapid rates. 

Blanking 

Phono-.tip jacks on thc panel permit. 
COtltlC('tiOIl to be made to all cxterual 
eontnctor to Cllt off the oscilla tor plate 
su pply. Thh~ connection is useful for 
blanking the osci llator output. in sweep 
applicatioll~ to eliminate the return 
swee p lind to provide a reference bl\&' 
Ii lie Oil the ell thode.ray oscilloscope. The 

Fl ... ,. 9 . """.1 "I.w of th. Typ. 1263.A Amp!!. 
,ud •• hglllotl"g ""w., SlIpply. 

A'Jlll. 1955 

Type 175().A Sweep Drive is provided 
with fl blanking eontactor. 

Calibration 

An internal d-(' vnl'uum·tubc volt,. 
meter, ('alibrated in terms of r·f output 
volt age, illt! iClltcs the vol lllg<: at Ihe out· 
put rcdificr. Th e mcll'!' sl'ale is qua si· 
logarithmir alld COVI'rs nil output volt­
llge range of 0. 1 10 2. All illlcrnD.l cali· 
brntioll m('uliS IX'rmil s the meter to be 
s tandardized wilh fl 1)llrti(·ultl.r output 
rettifier. The l'alibmtion and zero D.d· 
jU8tments :ire ('onv(,Hicllt., thumb-set 
controls on the plIllel of the instrument. 

Circuit 

The elementary s('hemalie diagram 
(Figure 10) illu!itrntes the principle of 
opemtion or the TylX' 1263-.'\ Ampli· 
tudc.Regub.ting Power ~llpply. The 
output rectifier dlwelops n negati\'e d·e 
potential proportional to lhe r·f ampli. 
tude at the oscillator output. This p~ 
tentinl is applied to the voltmeter illn­

plifier and to one grid of the first dif· 
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fereEl{'£.' amplifier. A nep:alivc adjustable 
rcfcn!llcl.' po\('ntial is applied to the 
othl'l' grid of the first difT('I'CIH;e a mpli­
fier .. \11 illcr(,l1l:K' ill the negativc puten­
tial with re'! lX'd to the l"eft'lX'n('c potcll­
tial is amplified by the t\\"o difTel"('nce 
amplifiers and appears ns II Ilcgnlive­
going potential at the out.put. a mplifier 
grid. Thi~ I'ed uccs t.he ph.te current 
supply to the oseillator. ConvN8Cly, a 
de('n.'aS(.' ill output. produccs Illl i l!('reasc 

ill plate (,HI'rclit su pplied . A clofled -('ir­
c\lit ff'{'(i-blwk system is thereby estab­
lished, \\"hidl holds 1 he Olltput closely 
to a 111"(,l'ct lc\·cl. 

T he Amplit\lde- H c~lliating Powe r 
Su pply 1\11;0 fU!'!li,,: hc!j pOll'el' for t he 
plate and (·:tt hodc hcaler of til(' Q:-:\·illa-
101'. Di rctl (·\l l'I'cnt it! used for t he 
twater supply, ill order to minimize fl1_"­
qucnry modulation from hum. T he 
Typ(' 12fi3-.\ Amplillld e-H e~ulilting 

a .. " ,cl lla!" , . 

PQwer S upply is design ed pri marily for 
lISC lI"i th General Ihdio Unit OseiHa­
to]·S. Ot lw r osc-illutors ('ilt! be operated 
from this inst mment if their paWN re­
quirements arc ,,·ith in the allowable 
range and if a d-c ('ollncetioll CUll be 
mude to t he ("nt bode eircuil for ap plying 
plate e UITent control. The fo llowing 
oscillators are suitable for usc wit h this 
power supply: 

Type 1\"0. 

121 1-,\ 
J21,j- I1 
1209- 13 
12t8-A 

Frequency R(lllge 

0.5-5 and 5-50 ). I c 
50- 2,}() :'I I e 

2,50- 920 :'l Ie 
900- 200{) ?l lc 

T he ellrlier " A " models of t he T YI'ES 
1215 an d t209 oscilbtors will operate 
sillisfndorily with tbc A mplitud(~-Begu­

lating POI'·OI' Supply if the mod ulation 
phone pl ug provided is remon:,'(1 01' 
adapted to conllCct to t he s("l"ew-ty pe 

FIgu, . II. Qulp u ' ampli. uda cha,ac.a . llllc o . a lu "c l1" .. 01 ',eq ue .. cy fa, th e Ty pe 1209·8 Unit 0 " 
cIHat" , 1250-920 Me). un . a gul" , . d (le ft), a nd (, ]ghl ) w he .. "peraled ' r" m 'he Amplltude. Regu la.lng 

Paw .. Supply . 
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, 
term innis provided on these ins tru­
ments. The T \'I'ES 1208-A and 1208-B, 
however, cannot be used with this 
power supply. 

The Genera l nadia TYPE Si'I-V R 
Volhnctcr Hectificr is the recant-

"!'!ll l , 1 955 

mended output rct'lificr. It is equipped 
to plug directly ill to the output. eOIl­

fleetcr of GCllcml Hlldio t 'nit Us<-illu­
tors and pro\-idt's a mnuhcd some<' ror 
50-ohm coax ial cable. 

- W. P. B YERS 

SPECIFICATIONS 

Type 17~O-A Sweep Drive 

•• cI,....c .. tln lJ Oulpll' Shall 

Cr'''" PQlfiliol1: Adjustable withiu 0 lUrli1. 
SIIYt'11 . I ,l'; A(ljllst:\lJlc 30-300 dl'gr'{'I's, 
TOtYII,,: 1111.11'(1 IllllX. 21-ouncc inches. 
Sw«p -"jKt!l: AdjUlltable 0.5 5 tyde@ 1I('r 

8t'('ond. :-'!OlllcnL of iuerlill limit!! ,II<' 1I111'(.'f1 
nl. whil'h a loot! CRII 00 clrive n. 

lI riyhl ,./ Shl/lt: Adjustahle from 2~-IJ.f 
illl'hl'l! uvt'r bench. 

FI,',ci/J/,. ('1)1//'/['1{}: 5U indu.:fI long. 
I'rod(fi(m lor ('OIlpli.uF Simft IIi:unet(,l1I, 

~:t Rlld ~i inl,hl'fl; Iwuhs find d iflis, I to I 
il1('hPs. 

U",i! Swil<h : nlw, limit li~I....J, iill'I."l1Id limit 
udjustflhl(' within 9 tUn1 ~. 
sW" p VoIIOIIO: 2.;; volll! pl':.1.:; to J)(!flk, un­
ground<'d. 
1110".'"11: Shortiul4 eonlul't du.'liliuring clork­
"'il!!' rotution of driv('n ~Illlfl , Irtlj(tOUnd('d . 
IlIp'" !'ow • • : II I, vQIt", 5IHjU eyd,':'!. 00 wnul!. 
0''''011110 .. 0: 17 1t" willl'.ll" high, 8!4" uC(:p, 
w .rllhl : 22\~ pounds. 

Type 1263-A Amplitude·Regulating Power Supply 

Gon.,ol : For use with All "",·ilhltor .... h~ out­
put rt\n 1'1(' O;()lltrolled loy vnryint: platl' vo1tuj(' 
1I11111i1'(1. D·C t()uu('Nion to ~ll1f1lor ('athod<' 
muel 1101" :lv9i1uule for IlPllI)-ing modulation. 
!,'IIII. SIIPP" : 0 250 volts Il.t 2.5 millillrn ll<'n'& 
,,·ith HI.) to 12.'i tine V0l18 (or 210 10 2.;0 ), 811 
r(1luil'('(l to nlninillin Pf('8('t output 1,·\,,-,1. VII 
t(o :WII volt/l lit :30 rnillillmlJl'Il."II it uv;aihlllic 
ul)Ovl' Ilr .. vult Jill" (or ZW ). 
H .... , S"pp.Y ' G volle dr :It 0.5 !Unlll'll'!! lI! 
115 1Z3O \'olt line (5.1 voltll nt 0.7 :unrll'll'). 
R_F Oillpill lI,ulollo .. : ,\ n output I'ontrol 1)1'''' 
mit.8 tlw /'I'I(II I(ll illll; 1(, \, ... 1 IQ 1)(0 !le t from fj.::!' 
to 'I. vull8. TIll' output of au tJtII·illntor thnt i~ 
rnpnht" IIf d!'liv('rilig Ii minimum of 2 vol t .. 
illll.l!iO ohm~ " 'ithin ~tlltf-d pllll(' ~\ll)ply limita­
tiun will t", n'gull.a'" within'" 2 pcr t .. 'ut or r h" 
p"~'1 1~'v.'1 over ila fn."lllt'ILI·Y tung .... OUlllllt 
('Imngl' with n\l('(1 line-voItHgt' \':ui3Ciol1 i~ (-!Iif 

thnn 20 millivolt!!. 
R" pOIlI. Tim.: I'lale voltngl' i~ "iulIlgt'(l nt n Ill'" of ;1(1 voh .. 11I'r m illi!!{'("<J1II1. 
Oll'put Mo'o" An in tcn llli tI~ v/I.Cllum-tu l~, 
vllll-ll1l"1('f i~ providl'(l , whidl is !'ll li l lrut ",1 ill 
tt'rnlil of Iht' r-t I'ohlll''''' f11 Ihe I'xt(' rrt fll output 
fI.~·lifi('r. \11 illlNIUlI CfI!i lml t;l)n mC:H'~ i~ pro­
v iur<.1 for IIlnll,l:mlizlI1ion of this 1II1'1t' r wilh 
Ihl' n..-tilwr. 
!'ow •• '"p",1f 5.j Wli ttS n UI.XilllUUI Il ~ 11 5/ 230 
'101/11, 50-00 ('Y&'II. 

81 111 .. 1<1"11 ' I'h"'.lt .... t il l jrlt:'ks nrt' p"wided to 
"hi('b ('l)Il11l'l·t ion to II. t-olltMtor 1I1 th(' Tn't, 
Ij5t).. :\ S"'('('I> Drivt, {'IUI lIP m:uit, ror ('uniu,!.! 
off til(' Qij(>illlltnr plat!' /lu l}"Jy. Thill ronn{'('tiou 
is u!{,rul for hbll1ldl1g thl' OI!I·iI!alor outllut, It) 
c!imimHc Ihf' n:-tur" 111\"('('1> lind 10 providt' II 
rl'ft'rcut:'c ~ lill<' 011 III!' CItt) !lilllliny. 
Tor",inol., A , J on~'1l-ty,,~' !!ol'kl't i~ provid(~1 for 
tlil'('I't plug 1:0IIIII.,,,,ion tv Gell" rul Hudio l 'lIil 
l)stililltoNi. A delnrhuhlt, t'lIble t(,rminating in 
li Ilhoue pill!:> i~ pl'ovitlt~ 1 rflr ('QlIlIf>I'tiQII \ ') lhl' 
modulutioll },wk \Ill l\ rll ;1 I ",,·mlllol', Biudiul' 
poo!tll provide l-onlll'{' li\ln rul' l'xt('I'II:11 uU111\11 
n.~'lilier und I)rovidp tliunilrlring Il(Iill\.i rtl. 
(·lJc.t:-king Ih(' " .III"'ll)i.· n:KUltltiulI, itt ~wCC'p 
aPI)ti('tltiolll!, by lIlt'lUlIl or A C HO. 
Voe""", T"b .. , T ht, foliowil1lC tullN! lire sUI)­
Illifod:312AXi , t n\'li ... (;T; I 0\2; IliXI. 

"'u .. u.l .. Suppll • • h l 'uwpr ('on.1. tAhl" for 
1'<lIInl'l'ling to mf}(iulllt ion ju('k on IIUil ~ilI,.­
t\,!,!!, multipoint ronn~''''or [Jlug, sp"re ru~'lI. 
Olho .... . ulu.l .. hqlll'.~ : Tn.: Si l-V H Volt ­
mett'r H!'i't ilil'r. Tn'.; 2j l·XF P:l1l-h Cord :\lui 
T v!'" 8j4·Qn Adll»I('1( f(lr ('tlIllH,(,l ir)g olltpllL 
rt.~'lifi'·r. 
D'm. nlioM , 1':111"1. ('wil(ht ) I ; jl~ x (wid t.h ) 
81 ~ illl'lli'I!: d(oJllh 1Ir'I1IIld 1),1111'1 , 71~ in('h~ 
Not W.illht : IS] i I/UUlI,ll', 

Type 874-VR Voltmeter Rectifier 

Mo"hllilm V.llogo: '2 voit8. 

1I. ..... ont F,oqllon., : AjlprOximltld.v :i800 :'ole. 
Br-!'.II CopocUon •• , Approximately 3(X.) "1'(; 

~hunt I"lIpllcitlllH'e 0' c~'stul, ftPllroxilllBlel,y I 
,.,.1. 
Dlm. IIIIIII .. I : 3,.. X 2ly iu(' II!'.l!. 
Not W.lllht , 5 OUUn.'fI. 
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GENER ... L 1. ... 010 EX,ERIMEN TEIt " 
PRICES 

SWU, DRJ .... E SYSTEM 

'J'/Jpe Cod~ Word 

5w •• , 0.1 ... • STtJIIY 1750-'" 
1263_'" .74_ ...... 
274~F 
'74-Q6 

"'mplU .. d.-It., .. lall", '.w .. S .. pply 
.... ollm.I •• ".dm •• t 

SA LOS 
STASl'A RGA G 
STASI'A HGAG 
COAXCI,oSY.R 

$400.00 
150.00 

30.00 
2.00 
2.25 

'olch C.,d 
... dapl •• t 

• "atent AIlI.lied I" •. 
t U. 1:1. I'a .. nl$ ~.I:.'.\!lIf; ."d Z.!iI!I.4."i7 

rup< 
UNIT OSClLl ... TORS 

PWflltrn:1I ffWi(je Cod~ Word Price 

1111_'" 
1215-11 
1209_11 
1211_'" 

0 .5 I. 5Mc 
SO I. 250Mc 
25010 920Mc 
900 10 2000 Mc 

U.8. Pr.\alb 2,12.:1.81(1.Dd V.I8,~:::'7. 

ATLAS 
,oo~ 

AMISS 
CARRY 

$295.00 
190.00 
235.00 
465.00 

AUTOMATIC SWEEP DRIVE FOR 
THE SLOTTED LINE 

An important.. branch of high-rre­
quency mellsurements where autOllllltic 
ol>cration will be welcomed is in slotted· 
lillc messuremeuls of stnnding.wu\·c 
ratio and iml>cdance. This method of 
meuI:IUl'cmcnt has the important ad­
vantnge of accuracy. but a serious dis­
advalltage is the time consu med in 
making the mellsuremcuts by mUllual 

operation. Thc probe ca rriage must 
be mo\"(xl to locntc a voltage minimum, 
whose position a nd magnitude are then 
recorded. :'\ext, the position and magni· 
tude of the \'ollage maximum must be 
lotated lind recorded. From these data, 
the impedancc call be calculated. E"en 
when only the magnilud cs a re wnnted, 
as in the mcasuremcnt of VSWR, 0. 

fl, .... 1. Vi ..... , 'h. Typ. '7<1_ 
LII ... 51011.01 U ... wUh rh. Typ' 174_ 
MD Slo".d.U", Malo. 0.1 ... 1 .. -
tlolI.d . Th. cJ .. "ltt '0. malo, co .. _ 
1'01, •• Ioy., o .. d .w •• p 0" ho .... d 
1 .. lh, cobl ... I. Th • ..,Juolwltch •• '0 • 
....... , .. , th. 011,.<110" 0'1'0".' co .. 
b .... " olloch.d 10 Ih. " A,,, ... p-

patti", '001. 
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" 
new \Toltagc maximum and a Ilew mini­
mum mllst be found for ench measu re­
ment. In the adjustment of a mntch illg 
tmnsformcl', fot, ius-lance, t.his procedure 
Illust be followed fol' each change in 
sci I ing of any clemout in the trans­
former. 

The new General Iladio Tn'}; 87-1-
LOA Slotted lJi nc' lind the 1" ' )'}; 874-
l\ID ~loltcd-Lino .l\ lolol' Dri\'c hrings 
to these mc:u;urcmcnllj Lhe same speed 
and I\c{'urn('y of 3.utomntie data presclI­
tation that is obtainahle for amplitude­
vs-rrequency mCllsurcmcnts with the 
c(Jui pml'llt dcseribcd in the previous 
arti(' ic . The motor drive provides un 
lIutOnlll1 ie cyclie 8I1'L,(, P of tho probe 
turringc along tho tinc, as well as n 
lirlt'llr horizon tal sweep \'oltagc, .so that 
the ~Inlldillg-wflve pattern can be dis­
played 011 a csthvdc-ray OS<' il\QS('opc. 

Th is automatio display of the sU\nd­
iUg-WR\'C pattern , greatly spt.'eds up the 
prol'C!;:; of measurement., ber/l.use the 
V~WI! and the position of the \'oltl\J.!;e 
mi nimum {'arl both be read directly 
from the oscilloscope screen. Thus, the 
flt'turney of the slottA.-d-line method of 
meDsurement. ('nil he utilized in prodw'­
tiOIl-lill(' test :; nnd adjustmcHts, wheI'C 
a numl')('r of si milnr uuit s nrc to be 
a\ljllsted foJ' i(len1i('lll pc rfOl'lna llce. 'J'he 
motor drive is cqllully llseful in the 
luborll l.ory, wllere the time required 
for mensurcmcnts Rnd adjllstments on 
cquipment under dcvclopmcllt. CDII be 
shortened many-fold, because the ef­
fcC'ts of circuit changes 11 11d adjustment.:! 
arc shown immcdi:llcly on t he oscil­
luscope. E\'eJl whcn the problem is 
the ailjmltmentof VSWH of Ill! antell na 
or other network at a single frC<lucncy, 
substa ntial Sllvings in time are rea­
lizcd, 

A.I'RIl . 1.SS 

The motor-drive attachment cOllsists 
of the following items: 
1. AI / 50th hp. d-c motor, whi c:h is 
mounted on n bl'tlckct.at the righ(,.hand 
end of the slot.ted line. 
2. A Vnrillc1J Speed Control. 
3. A pulley thnt mounts on the dri ve 
sharI,. of Ihe slotted line. 
4. A V-belt for coupling thc motor to 
the drive shaft.. 
5 . T wo microswitches, mounted on 
mO\'llble brnekels. which clamp on one 
of the supporting rods of the s lottl'd 
linc. These determine the tm\'cl of the 
cnrriage. 
6. A linear potentiometer, wound on tl. 

rod wi th tL sliding contact clement. that 
nUaches to the ca rriage. This poten i io­
meter att:u'hcs to the rear supporting 
rod of the slonoo line and provides the 
horizontal-sweep \'ollage for the u.scillo-­
scol>C· 

The motor-control ci rcuits, t.he rclay 
and relay rectifiers, and lhe sweep 
ci rCllits Me all housed in the mot.or­
control uuit tlhown in Figure 1. T he 
motor, mi"!·OI'!\\·itf·hf's, and swccp po­
t.e ntiomete r :ire connected to the cou­
trol unil. by mcuns of cables, whi<,h 
tcnninate ill mul tipoilll, conne{'tors. The 
entire unit can he !"\.'W!mbled and in~ 

I! talled on nny TYI'E 87-1-L I3A Slot.ted 
Li ne in less lIH\n 5 minutes. 

Motor Drive Un it 

The dctails of t he drivc can be seen 
in Figllrc 1. The motor is mOu nted Oil a 
bracket nt the right ... hulld cud of the 
liue (lnd drives the probe cat'ril\ge 
through n \ '-belt. and pulley. The pulley 
hus two groovc~; olle of largc dinmelcr, 
as ghowu in Figure I , for the high I:\pccds 
used in osci ll~co1>c prcscutll.lion, and 
allot her, of ll mnlJ diamcter, fOl' the vcry 
slow sweeps Ihn t arc needed whell a 
meter-type stauding-wave indicator i!J 
lo be used . The pulley is equipped 
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GENERAL RAOIO EXI'ERIMENTER " 
with a knob, so that manual operatioll 
is 1\180 possible, 

Speed Control 

Power is supplied to the motor 
through a \'ariac Speed Control similar 
to the General Hadio Tn'.; 1701~..-\K. 

Field voltage is fixed, while armature 
voltage il) :mpplied from a \'ariac'" aud 
is controlled hy a knob on I he front 
pallc\. Witll the hip;h-spccd pulley, 
maximum sp('eds range from OIlC sweep 
per sct'ond for the entire ·17 f'entimders 
of line to :; sweeps JX'r seeond for very 
shml sweeps. On tho IOIl'~sJ:lCcd pulle)" 
one SIl'I.~p in not less tbnn 20 seconds 
rOl' the whole line can be obtnined. 

Reversing Mechanism 

The motONlriV(l unit is desiglled to 
cyde the probe carriago alltomatically 
betweell t\\'o posi tiolls on t he line. The 
fCversing mechanism is a latching relay 
whoSt, l'oils arc Ititcl'llatl'iy energized 
by two microswitches, one for each end 
of Ihe Sll'l:CP I'flng!'. These 11.1'0 mountcd 
011 move:lble lwaf'kets, which clamp on 
one of the slI P1)Orting nxi.s of the slotted 
line. _\ fool 011 the b~1&! of the carriage 
ell:otillg strikes a roller 011 a spring. 
acclIfl.ting the mirroswitch and revcrsi llg 
the polari ty of the applied armatufC 
voltage. The motor reverses very rap­
idly, as shown by the osdllosc::opc pic­
lure of the :;pf.'Cd ('haraf'lel'istie of the 
carriage in Figure 2. The use of a 
latching rl.!iay rathet' than a siugle relay 

20CM 

or a stepping I'cla,v prevents nnpl'Opcr 
reversal caused by double action of a 
micros\\'itdl. T he relays are operated 
011 dc to avoid the malfllll('tionillg that 
may occur at high speeds when ae is 
used. 

The mi('roswitch brackets can be 
unlocked by means of wing nuts ali(I 
sl id to any desil'oo position 011 the 
Iinc , and thus, by propt'r positioning 
of the brackets, ally particular P:lI't of 
the standi ng-wave patterll can be !l11'Cpt 
over. These ndjustml'lIts call be made 
while the carriage is in molioll. The 
minimllm ca niagc travel at 101\' speeds, 
when the two 111i('1'08\\'it('h braf'ke ts ltrc 
as close as possible, is I CIIl , alld the 
maximum travel at. 1011' speeds is 47 em, 

Horixontal Sweep Voltoge Output 

The horizontal deflcction of the o5('il-
100000pe is proportional to lhc pooition 
of the (,Ml'iage 011 the linc, The voltngc """" 
reqllired to drive the horiz01l131 def1ec~ 
tion amplifiers is derived from 11 linear 
voltaKe dil-ider wound 011 II rod and n 
sliding cOlltnct clement motlnted on 
the back of thc earriage, The rod is 
mounted l~bo\'e the rCM sUPPol,ting rod 
of the s;loiMci linc by mean.s of two 
('lamps. The tll'O ends of the polClilio­
meter nrc connectcd to all ungrounded 
7-volt d~e supply. \\·hi('h is housed in 
the motOI'-cont l'ol cabinet. One end of 
the potentiometCf is cOllllocted to Ihe 
ungrounded sweep binding post, whieh 
is also located on thc control unit, Thc 
palladi um contrlct elcmcllt on the ('ar~ 
riage is grmlndcd to climillllie the neecs-
sil.v for an additional {'onn{'{'tiOIl to the 
mOl'illg carriage, The sweep volta~c 

a ppearing betwcen lhe sweep terminal 

Figu .. 2 , Olopl .... m . .. I_ v.,-lim' ch ..... eI .. ;.!;c .. r 
rhe c .. ,.I .. ge, 
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" 
:llld grollnd varies from zero to llbouL 
7 \'oits for n full traverse of Ihc lin£!. 

Sil1(,.'e lhe l'oll trolling ci('mcnt is ut­
laehcd direetiy to th~ r:lrriage, the 
8\\'('(')) \'oltllgc is dO&'ly pl'Oportiolln\ 
to the p$;i lion of the C':lrri:lgC', indt-­
pClldcnt of the speed or dirct\iOIl of 
FlW('Cp .. \11 h:lI'klush in the dri\'ill l!; 
Illec'hallism i!o( l'li millatcd . nlld hcrH'l' 
both forward and reverse tmres Cfl ll be 
utiiiu:d. 

Presentation 

Th ... stlluding-mln> plItt I'm apPC'llrillg 
011 tile osc illOlwopt' d (>pr'ndf! hI} In(l type 

of modulntion of tht' r-f SOHI'C!' u,.;{'d :lud 

thl' ty~' of amplifif'l' in tlH' o,'I{'iJius('opf'. 
1'h(' pr<-"fl'1"rN I nl'rangt'IIH'I1L is 100% 
squ:u'('-\\':lxe modulation :'Ind fln o:<l"illo­
SCOpl' wit h u-c lllnplifictliiotl. The ~' Il si­
tiyity of the os('illosl'opc :lmp]ifi cl' 
should be III 1(':lst 10 milli"olts (/"In.-,) p l' l" 

,.... inch. Two tr1lf'es appe:u' 011 th t' o:-;(·illo­
.wope, one fl ha!<cli ne rcpn'senting lwro 
,'oltage 011 the line find til{' ot hl' I' repre· 
:;('n ling the vfir-illtioll ill "ol tnge along­
t he linc. Th c actUll1 voltage a t 1~l ly point 
ill thc line i:; a fun,·tion of t he distarlt'c 
between lhe two tmccs at that poill t. 
Th e \,::nyn call then he enosily deter­
mined by measuring the amplitudes of 
the vol tugc minima and maxima. Inlhis 
prt'scntation the position of the uuS('linl' 
docs not ~hift as the \'S\\"B, is changed, 
and hellet' the oscilloscopc SC I"Cl' 1l is easy 
to cnlibrate and read. Under ~ood con· 
ditiOllsa YSWRof 1.01 cun be measu red 
on the osciHoscopc. 

The positi on of U " oltage min imum 
can be determined with r{'1\.'lOIHlblc ill"· 

curaey on thr· oscillo:;copf' if n gr'id-typc 
overiny is used. If the impcdanC'c or the 

Fill'''' 3. T.,pical s landinll· ... av . pall • • n oblaln. d 
wh.n lI.n.,ala. is . qua'.· ... av. modulat.d . Th. 
dlrUI·<.ad ln ll .. al u are an Iransparenl a ... rla., . 

maunt. d an th . 'au af Ih. a .. ma"ape lub •. 

"Ptlll, 19 5 5 

ph:l~e of the l'C'nf'ction cO('fiiciellt at a 
c('I't».in point is dCi!ireJ . It short 01" Opf'1l 
cil"cuit ("all b .... pltlcf'(/ :11 tht"' point in 
qllC'stiull fi nd the posi tion of the \'ollage 
minimulIl on thc OS<'illol'lcope noted. 
TIll' horizontal gflin :Uld centering ('on· 
tru!" :l1'C' thcll ndjw;t{'d t o nl1lkt, till' 
distanC'f' b .... l l\'~'NI tll"O nllja("cilt minilnH 
~omc exnct lIlultiple of 5 on lhc grid 
wilh Ullt' minillllllli po.~iti(lJIt'd exactly 
Oil a reren.'llct' lim'. \\'JWll t hl' ullkuO\\"I1 
i" tOIllWrlf·d, tJw shi ft in po:<itioll of til{' 
mill irnlllll ill wavelengt h ... as well:1$ the 
\ 'S WH, ttl n IJP dd l'l'll1i n(,d 0 11 tht' os-­
cillos('opl'. Thus, thl' magnitude lind 
phast' of tnl' ["l'Hr-elion C{)('(li('iI'1l1 llt till' 
load, :Is I\'pll a" tlw illlJ:lf'dtUlCI', {'all bt' 
obtainf'd. Figul'{' :3 ~hnws n. I.\'picnl 
tr!\cl' obt:linNI on the uscilloscope wlwn 
t h i.~ Ill{'thod is 1ISf'(/. 

If d('sil"f·d, t.!H· vl'r· t ical gJ"iJ 011 t he 
un'r1a'y call lx' cttlibmt{'(/lo I'Nld \'8 W H. 
directly whcn I he \' t'I"\i{,rt l /.!:ain and 
Cl' l1tl'ri ng 1m' ad justed to 8{'t thc bnSf'­
Jilll' nnd vuttagf' mnXinlllrn [11 {'(' r'lain 
IpI,pl:-;. TIH' \ 's\rll i,.; thell I'l'ad di r'f'etiy 
ofT Iht, /.!:I'id at th{' voltag(' minimulll. 

In t Il!' fIN ]IlI' IH':Y mng{' be ll\'C{'1I noo 
and 2000 Ill t'gacy("]ps til(' '1'\"1' 8 12IS-.\ 
L' nit O:'I"ill:\lOI', lI"ith .~qll: II"('-WII\'e 1II0d­
ulation. i" I"tcummendl'd fw' I1S(: :l8 t he· 
gel1enHol". Wit h oseillalol's Il ot dcsiglll'd 
for :-;([U:U·('-II"II'·I.' modulation. $lIc h u.s 
the T\'P~: 1200 :1.nJ 121 :") l"lIit O"cil­
I:HoJ"s, f' iflwl" of t wo othcr methods will 
gi\"C eom pieti'ly s:nisf:\ctory results. 
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GINERA L R.ADIO EX'ERIMENTER " 

FIIU •• 4. 5tondl"l·wO". pall .... oblot".d with 
la".ral., ....... od .. lat.d. la .. tI". I. ".1 .how ... 

The first method uscs nn ullInodu­
lit.ted gpnt'l"lItOI" and aD oo('illo.<lI'Op(' with 
d-I' ampJ ifi/'!". 'I' ll(' oulpul of the probt' 
erYlitn] i!lIlPpJicd direct ly to th!· osciJlo­
,;('opl' \'{'l'tiC':l] nmplifier. Tht, Il:;cillo­
t'('opc pattt'rn i" sho\\"I1 in FiguJ"'(' 4. 
Thl' O!.l:'('lilll', how('ver, i~ Ilot ()htnilled 
~imult:ul('olL~ly with Ihe "lantling-\\·a,·1.' 
patterJl , hut nplX'arr- wlwll tll(' gCllcrtl.1 Qr 
,·oIUlgt· is ri'mo\"t'd. Thi" i .... onl.,· a 
millor int'oHv(,lliellee, howt'v('f, b('('au!!C 
til(' bUM'liu(' ('an be e!l~ily c~ltlb[ishcd 

f~)r rcf"IX'TU'e whcn need!'d. An im­
POt'tlllll :l.dvantag(' of this tllcthod is 
thll.1 it rcqUi t'C!'i a minimum of ('quip­
m('-ut. 

The lK'eQnd method uS('s a 8il1('-\\'a\,('­
lll(xlulat('{1 gellerator, in til(' t'ircuit. of 
Figure 5. Thc two cry,;tlll diode~ in :I. 

clamping cir<'lIit 8upprcbS Ihe lowcr-holf 
of lh(' typie:ll sine-wave pattern lind 
estul.JIi.'1h tIl(' bltS('linc. The pnt.tern ob· 
t.1illCd i" shown in Figurt: ti. 

Applications 

The combination of the TYJ'~: 87-1-:\1 D 
Slotted· Line SWt.'CJ) and TYPE 87-1-LI3A 
Slotted Line mltkc possible tremendous 
savings in t.ime !lnd (lOIl\'clliellec, 
whether mcnsu rcmcnts arc to be made 
in thc laborat.ory or Oil the produetioll 
liue. A high degree of mCIISUI"Cment. llC­
curacy is obtll.inllble wit h a minimum of 
effort. 

One of thc most. valuable applications 
of the motor-<.irh'cll line is for measur('­
ments of the rswR :md angle of tbe 
rcflcetioll coefficient. of a number of 
similar unit s. For these measurements 
the unit. under tmlt. Cflll be plllg~cd into 
the litle und the \'SW H. 1l.1lC1 pruilion of 
the minimum ensily del.crmilled. fn 
some eases limit lincs ('an he drawn on 
tbe o.'it'il1().';cope f:lec. When I lit., clemcnt. 
under tel:it. has to bc ll.djllstcd t.o It spe­
cific vallie, the method is c\'cn more 
advantagcolls. 

fIIU •• 6. 5ta"d l .. I .... OII. pall.,,, oblol" . d with 
oI .. a_wo". mod .. lo!!o" ond ,h. drc .. l, o( flluro 5 . 
Th. dl,.ct-roodl"l Icol ... how .. I" FIIU' •• 3 o"d 
4 could b. u .. d .qually w.1I with thll po" .... , 

fil"" 5. CI,c .. 1I f., .blolnl"l osclttouopo pall . ... who .. 1.".'010' Is .I ... · wo" . ... odulal.d . Th. am_ 
pUl l •• I. ".U ""'Y 10 ,ai .. Ih . ".1101.10 Ih. pol"l w h •• olh. di.d •• op.,ol •. Th. 1 .... I ... fo,.d copocllo, 

" •• d ... 1 b. u •• d If Ih . amplif l •• II a Typ. 12ll _I , which halo capacito.l .. III o .. tp .. t circui t . 

r'--o-=---; VOLTAGE Ipl 
~--------j AMPLtFtER'I---4~"'----'-----1~-----' 

SLOT TED LINE 

814-LBA 

(A-C) 

TYPE 1231-8 

22kl'l 

IN35 
CRYSTAL DIODE 

ISCOPE 
WITH 

D-C 
AMPLIFIER 
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" 
In adjustments of mlltching tmns-

_ rormct"8 for a particular \'SWR or :l. 

vswa fiS close to un il,y fl.'i possible, t he 
mot or-d ri ven line hns many ad vflntages, 
Olle of which is that. the s ta nding-wave 
pattern can be seen continuously as ad­
justments arc made. 

A'ftll, 1955 

Even for such s ingle-frequency mcas­
rn('ll ts ~UI the Il.djustmcnt. of the VSWR 
of lUI antenno., val uable lime 8:lViugll arc 
possible through the lise of the sweep 
dri ve. 

- R. A. SODBR"'AN 

SPECIFICATIONS 

l . " . , .. of S ..... p : Adju8laLle, I e m to 47 ('111. 
s ..... p Sp .. d 10",0' Fotl'omplf"tf' 8\\'CCP ( Ii ('m), 
from onc ~wccp ill 2U >'t-"!."OndJl to bet!.er I llI\n 
Qnc Jl('r It'cond: fot ehortC!r '"'!'CllI!, lip to 5 I)l't 

174_MD I 51"lted_U", Molor Dr l". .T._La... Slol"d U .. , 

U.8. 1'.1t"l,0 :!.1~",816 . nd 2,<'11 8,4,,7. 

i!f'eQIlU. 

M""lmum 5 ..... p OUlp .. t V"lIo,ol r volte. 
Po ..... Supply, llii vlllle, W to 00 l'yl'lCli. 
No' Welghl: WM lXJlllllle. 

STOII.r 
aJAX Itt'NN~ 11 

.$220.00 
220.00 

NEW MODELS OF UNIT OSCILLATORS 

The \'-h-f and u-h-f Ull it Oscillutors, 
Tn'!'; 121 &- B, 50 to 250 ) Ir, and 
1209-B, 250 to 020 Me, replace the 
older A-models of the corresponding 
type numbers. Changes and impro\'c­
menta ill the new models ha.ve heen 
made to make them marc eas ily adapt­
able to sweep applkations with th e 
T He 1750-A Sweep Drive and the 
THE 1263-.\ Amplitude- Regul ati ng 
Power Supply alld ",jtil the TYPi:: 90S­
J1J lWei -P2 Synehronolls Dial Drives. 

Extcrnn.1 chall,l!;cl:! consist of : 
I , Hcplacement of screw terminals 

fo l' modulation by a telephone jllck. 
2 .. \ dditioll of bnck-of-pallel stops 

to the main dial, which ol>crate e \'CIl 
when the slo\\'-motioll dl"i \'e is removed 
to I>crmit. mechanicll l coupling to the 
mniu shaft. 

3, l\lodificatioll of the slow-motion 
drive to permit. gear discngagement 

when the Synchronous D ial Dri\'e is 
used. 

4 . Heplacemcnt of Ihe edge-riding 
indicator by n trnnsparent plastic type 
to reduce Rcoustic lIoise whell the shaft 
is motor dri ven, 

5. Rotor hus hooll firm ly keyed to 
shaft in order to eliminat.e pussiblo 
sl ippage whcn the shaft is mOLor dri\'cn, 

The new T,",' ~; 1208-B Unit OscillnLor 
11180 incorporutc9 all lhcse ('imngcM ex­
cept the bail Ucarillgs, which ("anllot 
convenicntly be in stalled in th is ill.~t.ru­
mont. Sinr'c tht! l Ulled circuit employs 
slidi ng contacts, the~, rather thun bear­
ings, will be thc limiting fac tor ill 
mccbsllical li fe for sweep a pplit"ll t iOlls. 
Although, for cOIl\'clticnce, the jack 
fo r in trodll uillp; a modulation volttlgc 
hUli becil installed, the oscillator Canllot 
be used with the Tn'~: 1263-A Ampli­
tude-Hegulating Power Supply, because 
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GENERA L RADIO EXPERIMENTER 16 

t he poiflrity of th e modu lating volttlge 
r('(luired i::; rcvCI'l;cd fro m t ha t used in 
t he other two osci!!utoril. 

Type 

1215·8 
1209- 8 
1201_8 

Unit OI<II", 'or , 50 . 250 Me 
Unit O .. llIa'or , 250_920 M< 
Unit 0 .. 1110 '0( , 65_500 Mc 

HOLLAND-BELGIUM 

IIi,. wilh grr'at regret t hllt we J'W­
nounee the rrlircmcnt of ;>" r. A . A. 
Posthumus, l~llarn , I lol!:.tnd, as our 
exclusive rcprescntative for Il olln nd, 
Belgium and t h(>ir ('olon ies, :1.ftC'r an 
nssocintioll of more thall t hirty yeu rs. 

The eflif-ient, business- like an d melie­
uloLls >:l'I"v iccs alw(~ .... s 1"eMler-rei our 

P rices Hnd other specifica tions nrc 
unchanged from those of previous 
modc!s. 

Cod~ Word 

ADOI'T 
A.\IISS 

.\. .\1 t:" I) 

REPRESENTATION 

Price 

$190.00 
235.00 
190.00 

vuluffl clients by :'11'. A. A. Post hu mus 
will be eOlil inllcd by our new repre-­
scn lnt,ives, the able and well· known 
firm of Groeneveld, VUH de l' Poll & 
Co's, D e Huyterkade -1 1- 13, Amsler­
da m, Holland , whose ex pe rience in t he 
importa tion of tl.'Chuicn l electrical equil)­
mellL extends bar k to 1887. 

EGYPTIAN REPRESENT A TlON 

We take plcll~urc ill ll111101111dng t he 
appoinlml'l1t of :' l olIstll pha E:-.uil .\ 1)­
del Wah:\h & ('ompany. 101; , ;\ I oh~lmed 

Bey Farid ::';\1"(.·('t. P.O. Box \.)37, ('nil'o, 

as our ('x('I1\>:i\'o reprcscntlltivcs for 
Egypt. 

Dr. :\1. A. El-R~lid , one of Egypt 's 
fOl"f'IUost clcC't roni t'S nut hOI'ilies, will 
net as I{'ehlli('nl ('Olliiultaut to the !inll 

ill eonn('elion with the npplicl1tioll a nd 
salc of nil Gellerfl l Badia product s. I)r. 
S I-Sa id has fl loug bl\('kground of ex­
pe riencc in t his field and has spent m llch 
time in our maiu cnginecrillg labora~ 

I.orics in Cambridge. ;\ Ia&:., U. S. A. 
Th is a ppoint ment was cfTcetive on 

,January 2·1. 11)55 upon the resigna tion 
of Mes:>I"!;. Cnsdagli & Company. 

PHOENIX-BOSTON- BETHESDA-DA YTON 

In .\ pri! Hnd ~ Iay, G!'nem\ Rlldio pfO(l\wts 
In"\! 011 diSIJ11I~' ill thl' Soulhwl'Sl, ill the 
~ I idwl.'!ll, lIud (III Ill(' i:::U!tern &:lIboord. tr 
~'Olf 1I1"t· ,lIh'ndillj!; tin\" or thl' rollowing ml'(' t.­
iUb"lO. Gf'lIl'rlil Badio ('ngiru'('11'1 ("xll'nd 10 ~'Oll II. 

cordi:L! iu\'ittLli)lIl to vl~it !lu' Gn l.IOOtl> und 
t o t"lk o\'('r you r m(,:~ul"I'Jll(onl prohlel1l~. 

S'" , nth R' lIion IRE Confere nce 

Ho'el We .. wotd Ho, Phoenix , A ri~ono 

April 21 and 29 

Ne w Enil iond Rod lo_EtulroniCi Mee llnll 
Sheraton Pl a ~D, BonDn, MOH. 

April 29 and 30 

fifth Ann .. al Rue orch Eq .. 1pmen' Ex hibit 
ond In l tr .. me nt S'I'mpo. i .. m 

Nollonal 1"I," .. ' e. of Health, 8e theodo , Mor'l'land 
Mo'l' 2 '0 5 

National Conf . .. n .. on Airbotne Ele <l,onin 
OO 'l'ton Bihmore Ho'el , DO'l"On, Ohio 

May 'Ito 11 

GEN ERAl RADIO COMPAN Y 
275 MAS SAC HUSETTS A V ENU E 

CAMB RID GE 39 MA SSAC HUSfTT S 

TE LEPH ON E : T Ro wbd d lle 6· .... 00 
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