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ELECTRICAL COMMUNICATIO NS TECHNIQUE 
AND ITS APPLICATIONS IN ALLIED FIELDS 

WAVEFORM STUDIES WITI-I TI-IE CATI-IODE.RAY 
OSCILL06RAPI-I IrE ob.,n" of ' '') apI"";. 

T aLle inertia in a beam of 
fa st moving C'lectrons give8-
till' ca lhodc.ra~ OSf· illo -

graph 11 11 inllcrenl 8th 'a nl age o\'cr a ll 
uther I} pes for the 8 111(\) of \ \ll\'cforIllS 

ill\ohillg a ,.ide range of frequencies. 
lI o\\c\{'r, lincnr (rC(IIiClle) resjJonse 
.Ioes 110 1, in itself, guarant ee a useful 
m.(: illograpk allli il is on I} reccnt ly 
IIHll luhe limitations ha ve been over· 
('Ollie and 8alisfaclOr} au~iliar) equ ip. 
IIII'll! dC"clopcri 10 mak e possihle 
t'~al'lin /o: Slud} of IJeriod it' phenomena 
up to 50,000 or 100,000 cycles pcr 
I\('CQ IIlI. 

The Cenera l Hal lio ca thode-nl~ rul· 

(' il1ograph luiif' is of the low.\'oh age 
'> ,-,e. e lllplo~' ilig a nf)( le J>olclilial ~ of 
;;00 10 2000 101t1l 10 a("l'eleral e Ihe 
" le{' lron\l clllilled II , the a lterna ting­
,'urrent hea ted filament. The arrangl'­
IIwnt nf thl' Inhl' (' Ienlen ts i@ IIhowlI in 
FigureI' 1 a nd 2, 

There arc IVo O I'air~ of clec' lro·s tatic 
(Iefl ecting platl' ~: one 10 prQduce hori­

---.:ont a l deflection. 3nfl the Olher 10 pro· 
n uce lerlkat fle fl ection, If an alternnt· 
in~ \olt age is applied to eilher pa ir, Ihe 

hea m Voi ll he deflel' ted rapidl~ so 111111 a 
straight line appears upon the ~"recn , 

Olwiolls ly. sollie II11'an8 of prol·jtl ing 
u lillie u~ is 80 Ihal " hellomena rna) I,e 
set' ll in I'leir Irne a mplitude_ time re lu · 
tiunship is mos l llesi rllhlc. The rota ting 
mirror has hec'n uscd wi lh I ibra ting. 
e le melll oscillographs. allli is a lso mw· 
ful uilll Ihe l'nl hode .ra~ inu rlllllcnt . 
\\-hen the lille prod lll't'rI 11)' I'olla ge 
ncross onc pllir o f platt's is I ie u'efl in a 
rotating mirrnr arrangefl wi lh it .. a~;s 
para llel to the line 011 th e f1n orCM'C llt 
~reell . the wa\'efnrlll lIla y be seell. if 
the mirrnr is turni ll g a t 11 su ila hle 
SI.lCcd, 

T he use of the rotnli ng mirror \\;111 
the cllthode-ra y nS"illogra ph i ~ sOllie· 
ul1al limitefl in its appli t'a lillll ~ "illl'e 
I'ureful ohscnatioll o f the higher fre· 
f illenc~ phenomena 10 l,hil' lI the 
,·athode.ray luhe \, ill res pond \\olltd 
invoke I cry high mirror 8IJCc,l s. 

Rlfl probah l ~ Il lc most serious ,lis· 
ad "a nl age of the rOl a ling mirror is its 
in abil it~ 10 kel'p ill ~Yllchrolli 8-m \~hen 
Ihe frequency shifl .,.. '\ llhougll Ihe 
mirror speed may be lilijus led ~o tha i 
II 6talil)f1ar~ pa llern is ohla inCl1 of Ihe 

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



2 THE GENERAL RADIO EXPERIMENTER 

.. 

FIGURB l. The General 
Rodio cat hode.ray oscillo. 
j; ruJlh tulte. The Inside or 
Ihe gl/l i!8 a t the Inrgeenrj ill 
COlt iNI " ';Ih II nuore&:ellt 
~uh~lallc" on which the 
moving 1X:llm or .. I,,,·tron~ 

trllC:eII p a tt e rn& 

"onSlllrll-frf'(IUCltl:) I,hcllorncna. an~ 

dlllllgC in the frC(luCnC} wi ll t:a ll!'c the 
pallcrn 10 mo vc, I f th{' frc( III(, III.:) 

,·h:HI{!e" /lppr~Ciilb l~. Ih(' pal/crt] "ill 
pr(Jhahl~ IHO\C 100 'Iuil:kl} In 1,(' of 
1111)' \-a ille. 

Ano ther method \Jf oht ain ing II liule 

a~i8 is !he 1II00·jng.film ca nll'ru. \\flu"rc 
a phnt ogra pl li f' r{'('or ll of 11 non ·rCCllrn' lI t 

phenomenon is (I('sired , Lill I!- uudnul.I· 
crily is the most sar ;sfat'lory equ ip. 
men I. The (;cncral Hadio Compan y 
ha ll perfee Lcr] movi ng-Ii 1m ea rn (! ras for 
\' ariou,o:; uS('s which \\i ll npf'rRl e lIaris­
factorily al film "Ilecds lip 10 I ~ fttl 
per l!Cf'ond, giving a rcasonabl y d car 
reprcscnlalion of any phenomcno n 
invol ving fre1luencies in Ihe audiblc 

Spf'ClrullI. 
The call1cra iI', of ("Ollrse, 1imiled by 

mechanica l and photographic fa ctors, 
including maximum vclocil ~' al which 
Ihe film I:an bc dn .'cn wilhoul tearing, 
and the lIla>;illlllfll film "speed " at 
whi ch prope r pholographic record s call 
be obtained. The laller depends to a 
g rellt 1'): lenl upon Ihe optic!!i syste m 
ami I he t ) pc of film or scllsi I i ~e(1 pape r, 

as well as upon Ihe hrilliancy of the ~ 
catlll)(le.ray SpOI a nd the speed wil b 
Il hich il moves. III Ihis conneclion. il 
is obvious Ihat higher (rC(IUeneies will 
prodll('C fain ter records Ihan lower (re · 
(Illtmeie", since the aCl ual length of the 
re("Ott! will he considera bl y greater (or 
a given length o f film, (,onsequent ly re­
ducing the amou nt of li ght to which 
any p;lrticular spot of the fillll is ex· 

posed. 1 

II is el' irlen t I ha I sOllie 01 her means of 
liSlHl1 \Ia VCfOrlll exam inat ion is desir· 
ahle, Since the oS(' illograph is a rra nged 
'Iilh defl cc ting plales so Iha t two ,.Ii· 
mCllsiollal figures lIlay he seen IIpon lhc 
,,('feCI!, lhe p08sihilit y of bcin g 'Ib lc to 

' '1'1", Go.:nt:~a l Bailin ca lhode·r~I" oscillo"tal.h 
'ul ... i~ chllrllc[ .. r;~,f'(1 I,,, [l Ie ,,"usual hrilf;an~ 
"f [he ~ I'0l. \'t ilh ,.Iate "(litage~ .)f Ih(' order 
l)f tSUO In :WOO I oils. 11,... ,)lIl1 ern~ (Ill tI", 
nunf~CCIl I ~c r""!1 lOla) ,·"sily I". ~('cn hy II 
lars,' f!"ro"l1 ... f r"'r~n~ in II li!;htc.1 room, The 
nuOfcS\'Cnce i~ Ul IU5!wll) ~wtini('. thus fu eili ­
luting "IU)t"l!f"pl,y, 

". 

~ou .. 
C"~lC""G 

"~. ' n 

". 

", 

A"OOl 

f'tGliRE 2. Ell'Ctroilc struc ture of the OM:illo­
~ r ll l,h [uI O!!. The nega til·eh' charged cvlinder 
concen lrate!! the clC(llrO!l6 emitted by tl.e fil l"""'\ 
ment I!O that I"ac tically all l'lISi! through th, 
~maU hole in the anode, The beam I'as&/'& lIP' 

t .. ..en each pair o f ,Icnecling pales 
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FlGl1Il~ 3. A rCC<)nl ohllt'<.'Ch ru llll ... .... i lh 8ena" i)';.\. 1 I"'per tra,'diug nt 6 7.1 feel I,e r ~c.!"ml. Elid, 
,,( the JOlij in the line ab"ve IJIIl trllCt' rCl' re;!cn tri "ne ", j llj ~cc<)" ,l. Th;· rC I,rOliud inn suIT,·.." 
rrom til .. huff, ... u!' ~(' rel'n rC' juir.,d for tI,,· prc l\~ rat;nn of" () rinling 1,III\e, hut II,,· "r.ginal t. 

more thun 8"tj~ (IlC l(lry for any I'"qoo;;e flf ullil l yri i~ 

see II wavefOrm wit hout the u;;c o f ex­
lernal tlI cchuni,'a l e1luipmcill suggest" 
itself. 

If ahcl'IIllling \·ol lagcs m'e applied 
simult aneollsly 10 hOlh pa irs of de­
fl ecting plale8 in the ca thode.ray tube, 
LisSlljOIl ' S fi gures will lIe formed , rc ­
Ill uining s laliunury \, llcn one upplicd 
(rC(lliclle), is an exac t mul tiple of the 
vther. By proper illlerprclaooll of these 
figures. frequency comparisolls ca n be 
!ruulc, bU I exc(:pt to a skilled o lost:rvcr. 
litlle knowledge as to any dCI' iatiOIi in 
the I\lH'eforms from II pll re 8inusoidHI 
forlll Ca ll IJC ga ined . 

T his t) pc of pa llern ca ll fretillenl.l .", 

FJGUII~ 4. t.:haractcri~ tic Lisujuu figure rrom 
a llply ing a voltage E~ aerOu hori1.Onllli pla leil 
having exactly l/tQtb Ih(' frequency and twice 
the ompli l ",lc of the ,·ohag,., E~ applied to th<l 
ver lical "~air. Note tba l Ille pattcrn IIca r the 
Cf!J1ter i8 au upproximuio Jl 10 t he true shape 

.-.o{ E. since the spot veloci ty ,Iuc to E~ i~ 

nearly cons tant in this reg-ioll . The "hack 
Iraec" ooincidCl! " 'ith the rorward sweet' ror 

Ihill .,articular pbue difference (90°) 

Lt· rulltle mure use ful "hell thc wa l'c be­
ing oLS(! n ed has a high frequency com· 
pared with the other or timing wa ve. 
I f, for instance. a 10w.(rC(luency timing 
WIII·e. say 60 cycles. is impressed acro;;s 
the horizon tal defl ecting plates. and 
another recurring: 600 li mes H second is 
illlpresStld on th e l ertical plates, a pat· 
tern wi ll he formed upon the screen 
which, wi th a liule illHlgination, ca ll he 
I' isualizell as the GOO ·cycie wave. 

If som ~ s) s tem is uscd w!terelJy [h e 
ca lilOde.ray heam cao Le defl ected 
acro,;s the screen a t. a COllsta .. t velocity, 
an ac tual representation of any wave 
IIlll y be ';ce ll ill linea r rciat ion with re· 
spect tu time. Furthermore. if the bcllJll 
can I.e Illade lo traverse the SCreen at 
the desired speed. in olle directioll on I)" 
ami then re[urJI instant aneously to it '" 
s tarting position , on I)' a single repre­
SCllta[ioll of thc waveform wi ll be seen. 
II hereas, lI'ith Lhe t> inusuidul timing 
lIave prel'iollsly mellt ioned, [WO \' iews 
of lhe wave are seen, one goi ng: ill each 
direction. The fretj uency al which tbe 
cathode. ra y l,ea nt sweeps across the 
screcn !tHlst, of course, coincide with 
the frelillcllc), of lhe observed wave or 
sollie submultiple of it, or the pattern 
will aprICar to move. 

To provide a source of a controlled 
linear timing lI'a ve or ,. sweep." the 
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4 THE GENERAL RADIO EXPERIMENTER 

FICLltfl 5. QUIPlll wavdo'"1 of one TVI'" 
506-A Swcell C ircui t liB 8ho",'u Oil the clithOtle­
ray ~iII <)~raJlh usiug ano ther 10 ijupply th" 
lin.:II. lime axi~. NOIr. the d ose approach or 

eMch trace 10 tbe idea l nraigbt line 

General Iladio Company has J c \'clopcd 
the nelV T"PE 506-'\ S .. ccp Circu it , 
which was announced in las t month's 
issue of the experimenter. The 8\\'eep 
circuit provides a liming wave ha ying a 
saw- too th (Orlll , as shown in Figure,5 
by mea ns of a circuit which is shown 
diagrammatically in f'igurc 6. 

The condenser C and the curren t lim­
iter lube a re cOllllCClCd ill series across 
a source of 500 volts, d.c. Curren L /lows 
in the circuit, charging the condenser, 
but since the current is Ijrni led to a 
certain IIIUx.illluUI "a lue. the voltage 
rises a t a constant rate rather than e.'I;-
1H)lIentially, as would othcm'jse be the 
lJasc. 

,\ cross !lU! ('ondcnscr is eOll1leeted a 
IIlcrlJu ry-va l)Or llisdlarge tube (,r"t'E 
506-Pl). This tube is provided with a 
coulrol grid SO that it ca u be arra nged 
to IJl'eak dowlI at au) I)retietermined 
va lue of platc vol tu ge. When Ihis volt · 
age is reachclL the llischarge tube 
fl ashes, ll,iscliarging C, aud reducing the 
vult age across il s terminals 10 "ructi-

cally zero. The flush in the discharge 
tuhe is thell ex tinguished and the con­
denscr charges aga in, goi ng Ih,rougll 
the sa llie cycle as \'cfore. 

The ,'ol lage acros;; the condc!Hjer ter­
minals. accordiugly, has the waveforll l 
sbowll in Figure 5, and if the horizonta l 
lleflecting plates of the cath(){le-ray os­
cillograph are connccted across the ter­
minals o( C, the fluorescent spot \\'ill 
have a periooic horizontal movcmcn t, 
crossi ng Ihe scrC{! 1l at a constant ve­
loci ty aud then returning quickly 10 ils 
original posit iou. 

The amplitude of the saw-tootJl 
wave, that is, tile horizon tal Itmgth of 
the path traversed by the fluorescent 
spot, is determi ned by the volLage at 
whieh the discharge tube operates, 
wh icll is controlled by the d,-c. bias 0 11 

the grid of this tube. This bias is ad­
justable, so that tile sweep mlty be IOllg 
or short, as desired, Itnd llIay be kept 
within the limits of tlJe fluorescent 
screen, regard less of the anode voltage 
used 0 11 eatluxle-ray osci llograph tube. 

By vltryillg C and the maximulll Cllr­
rent passed by the current limiter tube, 
the spt.'ed a t which the voltage across 
the condellscr rises IIl lty be COlllrolled. 
These 1\'0 adjustments are usell ill the 
(;encrlll Hadio sweep circuit til adjus t 
ils natura l fn::lluenc), . 

Since it is desirable t.o he aLle to j·en-
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ler the l)flllern on the fluore..;('cni lwrecil 
of the oscillugraph. all uu,i liar) 110-
"ilio!! .'ulli rol j" pro'idcd 011 tile Sv.ct"p 
drcuit \\hieh c'un"is ls o f the \ Olla:;c 
di\ ider It J I \\ ill I,e been frOIll Figur,' (, 
that the horizOIlIul deflecting: plates of 
tl.e oscillogra ph lire so COI1II CCICd t.o the 
s", ccp cin'u it through H aud Ihe C2 

thai a u lria l,lc (Ii ree l \oltage hin i! iii 
illlJlre,,;;ed "1.1011 the deflecting pla tes in 
addition to the 83"·100111 V. 8 \t: . This 
makes it flOS"iLlc 10 mo,-c the entire 
pallcrn horizontally in either djn~I' lio ll 

OD the fluorescellL screen. 
Proba bly the mos t i llq.lOrl 3 11' feature 

of the General I{uclio SIO CC p circuit is 
lhe m Ullner ill which the instrumen l is 
Illude to synch ron ize with allY observed 
recurrent phenomena. A \ollage of the 
frequency or the obsen -e.1 \\alt_', USII-

11. 11) obtuint'tl by ,Iireel con nce tiou to 

the vertiell l ,'ellec ling plates. id im ­
pre~d aero,." the termin al .. marked 
t.;ONTIt O I. . \ shielded tra ns form cr 
transmi ts this \ oltage to the grid cir­
cuit or rile fl isdtarge luLe. Ir. I\i thou t 

tile (.·{m trol voltage connected, the cir­
f' uit i,. 8tlj usted to operu Le at approxi­
IIl lt t et ~' the tlesired rreq uency, introduc­
tion or the source of control , ollagc 
I\i ll C3 U;,c the sl\ eepill g a c liOIl to sy n­
d.ronize eX8etly 1\ ith Lhe ohsen'c,1 
1>'8ve. Not o li ly is ,be trllnsrormer 
shie lded, hut it is so ,Icsigned thllt, ill 
eonnec lion I\ ilh II. rcsislll llCC nell,ork . 
it reduccs to a negligih lc \'a ille any in­
terrcrclIec which lII ighl be transmi tted 
frolll the discharge tuhe buck th rough 
the COlltrol circuits. A \ olulile I.'o ntrol 
is a l50 included for va rying the am ount 
of COIILro[ \'olLage a pplied 10 the dis­
charge lu be grid so that the bes t oper­
IIting point llI ay be &ccIII'ed l' ithout 
Ihe usc of ex ternlll e1luipll1ent. 

The sl\ eep circui t is comple tel} 
shielded to min imize interference, and 
ilesigned so tllIIl Lhe mereur} -l'apor 
ilisd .urge tube operutcs at the correct 
telllj:M'!ra lure. Tilt: inslrumenl includes 
1)t)l\ cr.suppl) etpliplllelll , so thut iL op­
crul CS cnt irel) (rolll the 115-\01t . 60-
I')clc lines. 

FI(;' HI> 7, Tile T n 'K 5{)6.A 5 .. « 1' C irellil is 8ho"l\ a l t be rigb t or tbe 1110111111'(( ... "ciUugn ,.h 
luI." II l1d ;I~ Mot' opl'n l l'd ' ...... l'r .; .. I' I'ly 1'(''';1'1111'>11 
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THE GENERAL RADIO EXPERIMENTER 

Beca use of tile u u l o rnUlic COlltro l 

featu re of t he s\\ cep circuit, Ih is equip. 
menl llluy be used for visual and photo­
graph ic eXlllllin;tliou of all ty pes of re· 
c urren t phcnolllcll u oct:urring a t au dio 
frctplcllcics, as well as certain ' YI}CS of 
tra nsien ts and recurring waveforms in­
vol,' ing frc(luencics up LO a pproxim ate ly 
100 kc. Si nce the sweep circuit lIlay he 
COli [ro llc.1 by the wave form un der ex­
ami nat ion, it lII ay ue lIIad e to lock in 
step, not only on aLsolu l,ely recurrCllt 

phenomena, bu t 0 11 IlI UII Y ty pes of 
pilcllomcllu invo],·ing shiflS ;1} {re­
(lUCile), and ampl itude. For ins ta nce, 
complex ,ludio.frc(lucncy waves, such 
as li re ClIli lled by musica l instrulllen ts 
or uu orches tra, may be oLsen 'cd while 
music is being played, since a s tat ioll ­
ary pattcrn .... ·ill be obtai ned 0 11 a ny 
lone which is snsta ined long enough for 
observa tion. 

T he pholOgraphs of Figure 8 wcre 
I,aken wilh a sllla ll pocket-type of 
camera (Ansco Mcmo) using 16-ll1 ill i· 
meter scllsitized paper. T he ea_IIera was 
equipped wilh an f/ 3.5 anastigma tlells. 
and l l-LOth 5Ccond exposure ..... as a l· 
lowed for each oscillogram. 

Because of the linear fre(llIelicy re · 
sponse of the oscillograph , l he de tai l 
wilh which the ,-a rious harmonic com­
ponent,s of a soun d arc showlJ depends 
o il ly upon the excellence of the micro­
phone and ampl ifiers clIlployetL The 
amplifying system used had an exec!­
lent frequency charac teristic and 110 

noticea ble harmonic distort ion. 

- II. II. Seo'l'" 

, 
' . \\'\. 

.' 

, . , , 

• 

, . . 
.. ",,- "1/./"11. 

FH:lJRI> It Susla lnc.1 IIOles from II B!> c1l1 rinet (left ) li nd a C-mdvdy 811:<uI.h one (right ) II~ they 
" l'I'ell r OIL the 'MI<:illograph screen u ~i ng the T YP E 506·'\ Sweep C,reui!. Es p' )ilure: 0 . 1 !Ie<..'Olld 

for each record 
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VARIABLE INDUCTORS FOR BRIDGE MEASUREMENTS 
P' i~ a peculiarit y of hridge measure-

ments rrac tice thai , while varinble 
(continuous!) atljllstahle) {'apaci lancc 
s lllnJuffls are a lmost univcrslilly w,e.1 
ill prefrrerll;c tu fixed s tand ards. a gen­
eral preference for fh:cd induf'lanee 
sta ndards over variable lHandard.s has 
prc\·uilc,1. There nre, as 11 mailer of 
fa(,l. maoy cases where llH'asurclIlcnl 
metbods ca n be improve,l hy the usc of 
a continuously 31ijuslaLle inductor or 
\'arinmeler. 

The usc of such an instrument per· 
rnit s tilt" n:-e of C{lwd arm bridges for 
imilu'tancc measurements. E(llllll arm 
hri(iges ha ve \er~ (iilili u ('l 8Ih' anlllgf'S, 

particu larl) at higher frcIILlcneies, over 
hridges "'here luljIlS1Uhl,' hri,lge 3rlll8 

arc reliCti IIrlOn for II bridge !lalanl'C. 
'I'hf' wholc Icchnitillc of prc('i8iull 

"apadtan,'t' mC1t"urrmenl;o. h:.s heen ,Ie­
\eloprd around rflll il l-arm hrhlf!e slll .­
!'; Iitlliion rII t' lhorl". The IHune tcchni(lue 
,',III he ali;qlled for indll"l iltll'C !IIra­
I! IITf'Hleol s with UI"' II I1I11I;" in IIHIII~' 

"a!!f'S, although \'8ri11 I,I(' in. ll lI'liIncl' 
s iaodards have not Iwen rleH' loperl In 

as high a rlegree of prerisiou as ha n 
varia lJle s tllndunls .... r C8 1:»tcitalll'c. The 
\'ariollleicr IHllanl'c i;o. of Ilarti"' Ila r 
\' lIll.r where repea led 'llea !Ourrment s 
lire ma(le 01) IInil,s of appro>;i llHlte ly tim 
sa me size. as Ih is ty pe of s lalldurfl is 
\'eq "ell a(la pt ed 10:.1 limit bridge. 

\ \' ario'nelrr for Illhorlliory hrirlge 
\\ork should have ,Ill inductan<'e which 
"ill remain l'on~lanl In wit h in IIilrrm, 
limits O\('r II wide frerlue,J('.\ ra nge. 
The rCl'i8tllllee shOll],] IJt' low. In I'Ollle 
applications ruggcdnesi; lind ahi lity 10 
sta nd large .--urrents lire important. 

Cndoub ledly one of the reasons ""r 

measurements is the lim italions of the 
availa hle ty pes of Ill horatnry variom­
elcr. The General Il aflio linc of hlll­
orntory vHriomelcrs. TYf'E 107. Ila ij 
rccell tl )' been ra ther c;\" leilsive ly relle­
s.igned 1l!lfJ improved wilh this Lype of 
applicat ion in vic\\. The rlew variorn. 
e ters lire now :.I\:l iI1l blc in s tOf'i-.. 

On!' of th r nrw '1'\1'.- 107-\1 VHTi"hle I,, · 
,I"i'tou wif" mInT and ~ I alor conncClr,1 in 

I'OTIIII<-I 

The IIC'\ ' I, ' I'E 107 V IIria l.le Indul' lOri; 
are wou nd \,ith Siranded "ire ha\'ing 
ind ividual strallfl lJ separa tcly illsulillerl 
from each ot her in order to kee p rlOll'1I 
Iligl.-freflueIIl'Y rcsistance, The (·oils 
are impregnatcd and bl.ke!' in 11 high_ 
melting-poi nt material 80 Ihlll Ihr 
.'ariOlllctcrs ('an be rlln 40 degree~ 
,·entigra.ll' 1Iuo\'c room temperalure 
"ilhollt dUlliage. The mechanical ar­
range m ent of windings ha s bec n 
c hanged so liS to pro\' irle u more nea rl ~ 

linear cal ibralion a nd a lIew type of 
slow-lIIolion dial ha s heen providell. 

Ihe 8111,0: lill1lion melhorl has 1I0t beetl In onlrr 10 provide the llla ;\"i mulll in­
llIore genera ]]) adopted for inductance duetallce ran ge for each variomeler. 
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pn.l\, .slon is made for l'orlllccling the 
coils either ill !,(,,,ies or in para llel. The 
roWI" and sta tor ilJ{luc ta nces a re made 
equal so I hat Ihen ' is no circula lill~ r UI" ' 
r('111 II'hell the C'o il ~ (l rf' connel' led ;n 
para llcl. The para llel inductaoce at any 
Ml lliog j" one (Iuart er of Ihe series in · 
lIuc la ncl' a l the !'ame se tting. The ill ' 
_IUClance is nea rly COllslanl over a wide 
frequellcy ra ngf' and ill increased by 
onlr 2% al 1/ 10 Ihe nalural (rc(luclley 
of the coil. 

Va lues of maximum allli minimum 
inductance and d .·c. resistance for the 
!'erie!! connection are markell 011 the 
namepla te of each ill81 rUllle n! . C:tlihra ­
lions, lI e("ura te to 1%. for fli p entire 
ra nge of ' he series cOIIIIC(' I;on at 1000 
"yd es rH' r gel'olHl may 11e obtained a l a 
,;.mall additional charge. 

The rtl!' istance it' or .. our~ a funHion 
of frC(llIcn .. y anJ \' ariell UI}proxima lely 
\,i lh Ihe square root o f (rNluenl:)' The 
diree l -eu rr~nt reei,.la nce "hid , is sub· 
stantia lly Ihe same as the IOOO-t'Yl' le 
resis tance is measurer! for ea~h \·ari· 
OIneler a nd ,IIi" \ Kille is supplierl wilh 
the inSlrumCll1. The IRhie here lisls 
Ihe "Rllie of Q' at tha i (reque11ey for 
"hich it is a maximulIJ for eaf'h coil. 
These values are for the coil at full in · 
dllclanct" Hlllillg. 

1\11 of the new rario llle lers ha \-e a 
IS·wa ll l! i8Bipa tio ll for /I 40 fl egree cen· 

ligrade ri lle. '\ t this wa ll age am! lem· 
lX'ralure there ill II 16% i'1('rease in the 
.Iirecl -eurrenl resis ta nt·e. 

The table helow list ll new TYI'E 107 
Varia hie Inductors. Hanges ha\'e been 
generli lly readj ll 8H~d a mi a ne" ins tru · 
ment 111I l! heen add~d S() Ihat \'ariOIl1 · 
c l,ers arc no,,' :n' ai lah le for induc· 
ta nces from 0.005 millihenrys 10 500 
millihenrys. The "a lues listerl I)plow 
are IIverage "allies (or th~ se veral 
ra nges of \'ar10meler. The re;;.istance 
given ill Ihe direct c urrent resista nce 
measured al room IClIlf'lerature. Tire 
currenl value is that prOfluci ng W de· 
gree ICIllI'leratllre ri .o;e. -\'l a.ximuIU ami 
minimlllll ;nduclant:C@ are gi\'cn (or Ihe 
!\Crics connec lion. The nalural (re· 
(1IIcne), for lI1as illlllrn l\e lting' of C<lch 
\8riOlueter is gi,"cn. The maximum 
\'aillf' of Q and Ihe frC{luellc, al "·hid. 
il Ol't'urs arc also lisletl (or each co il !!l 
lIla ximllfll intlUClancc IiClling. 

() L,·. II .. • I.",i .. . L",,, •. ' .. () .. . f ---------
lI .. it " " ... It " .. ., ., 

-------- -
IO':'·J O.n .. , , ... 1I .0~ ,. .. '" ... 
10;·" 0 •• .. , 0.0:; 0 .1 11iOC1 '" '" 107· t. .. , .. , 11 .5 , 'ilMI 1 2.~ •• 
107.;\1 " .~ .. co ... •. , •• 
10;·" " ... " '''' w .. , 

Tire price or "~re nc'" TYPES 10i·J . 
1\: . L awl M Inductors is 30; Ihat or 
T\' I> E 10i .N is $ 10. 

- C II ,\lII. ES T . B Ull ,,"; 

T ilE GENERAl, RADIO COMI'A.NY maiL! the Experimenter, witlaout charge, 
each montll to engineer., seienti.,. , lind other. inlerellled in conwllU,· 

ication~freq"e"cy meullllrem.enl and control problem •. Pltuue .end req"e.' 11 
for . ,!bscriprionlJ and atldre .. ·change rroticelf 10 tlte 
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