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~L~CTRICAL COMMUNICATI ONS T~CHNIQU~ 
AND ITS APPLICATIONS IN ALLIm FI~LDS 

: , : -; ., 

TH~ MICHRSON V~LOCITY O~ LIGHT ~XP~RIM~NT 
\\e a.re indehteu to M r. E. C. NichQla of Ihe ])c ,ulrlmcnl of I/lUr""''''' t D esisu ;. \ the 

\10"'" \'\ili!OJI Oh~crvatory. I>p~a dl'tlll. for the IIccornps llying descr il' l ioll of the ialel! t "X1)cri. 
ment IQ dele rm;ne the n~l ()()ily of tight ill II \· acu",n.-I~mTOR . 

[ 1[:] IIE foliow;"g ;, , I,,;ef do· 
T scription of the 1'.1 ichdsoll 

velocity of light experi ­
Ill e nt ill vacuum. Thi s 

experiment, lIl ade at the Irvine raoch 
ncar Sant it .Ana, Ca lifornia, during the 
period froUl l\ l ar, 1930, to July, 1931, 
b) A. A. l\1iche[son of the Uni versi ty 
of Chicago. P. C. Pease of the \l ounl 
Wilson Ohscrvator> . amJ F. Pcarsoll of 
the Uni" ersit y of Chicago, wa s an en­
deavor to de termine morc accuratcly 
the velocit} of light. The investigation 
wa s ca rried out jointly by the :I\IOllnt 
\Vilsou Obsen 'atory of the Ca rnegie 
Insotution of Wllshington and the 
University of Chicago. 

In tl.is ex periment t\\'O 6}stell\S of 
measurement II ere used: the fi rst. that 
of lime; the second. that of dist ance. 
In the case of the laLler measuremen t 
it was felt that the direct measurement 
of a short b il Be line " 'itbout the addi­
tional triangulation might } icld a 

or ten times. The Imse line was mea­
sured lIy COlllllllluder Garner of the 
United S tates Coas t and Geode tic Sur­
\"e}. The resu llS of this measuremen t. 
ha\'e a probaL le error of ='=0.47 IIUIl . 

or olle part in 3, 100,000. 
TIME MEASUREMENT 

'1"' 0 clocks \\ere used in the time 
rnellsu relllCnl. One \,as II ship's chro­
IIometer heA ting seconds Oil a relay and 
omining every 59 th second. The ral e 
(If the chronometer dla nged fre(IHe ntly. 
rarely remaining Ihe same for 2 '~ hours. 
The other clock was a constant-fre­
quelLey osci llator of Genera l Il adio 
make, emil rolled by an osci llating 
(Iuartz crys ta l, the period of which was 
inerease{1 by two muhi vihralOrs. The 
second s relay alill the sy nc:ro-clock of 
the cons tant.frequency oscillator were 
opera ted on a shaft driven by a uni­
polar motor. The unipolar 1Il0tor was 
in turn operatefl by the Uluhi vihrators. 

- higher order of accuracy. This \I as 
accomplished wi lh a \aCllum tulle olle 
m ilc long, the light tra versing it eight 

The ra te of t.he eOllstant-fre(luency 
oseilJalOr was decidedly more t'Qll stanl 
t han the ship's (' ilronomcter. Compari­
sons IIcre lI1a{le 011 II cllI"onogrll ph 
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2 THE GENERAL RADIO EXPERIMENTER 

ha\ ing 1\\0 illl.. PCIUI Opt·rtllcd II) rc­
lay~. Th(' chronogra ph " It~ dri\(~ 11 Ly 
It 8.' nchronOUii 11I0 lOr allli ha~1 It pt·, 
riphcral spec" of one ill l.:" 1>1.'r .. ('cuml. 
Time sig nlll" ... ere al~() r""HrliMI un rhe 
chronograph. 'I'''el<{' ~ i::ntl l l> "cre re­
f'c i'cd fro rn \rling lon four lime!.' adD) 
on 1700 m e l Cr!>, 

DESCRIPTION Of APPARATUS 
The mile· long ,hN"t' . ro()1 .Iialllc icr \ ti C­

UUIU lul IC t'ollt-i", lc.1 of 6(1.(001 lengli ll' 
of rill'l('\1 alUl l-uhl<-rt, .1 eurrllgulcd 

gahlmizcll pipe No. 11 gn ugc, juincil 
"ith ru lJher 11;1110011 lirr inner IlI he~ 

a nd ,'CII1I'I1I;'(1 10 rill' pil'(' cllds II illl 

ruillier ('C 1l1l'nl. \1 (,Iu'll eml '''' 0 Sl ecl 
la nks " cre indud"11 ill the 'uhe 10 
house lilt' lII i rror~ lin,] rhei r ,'onlro[s 
fllr IIH~ Opli(,81 '=',1 8 11.' 111 . '1'111".'11' Ilink s 
" ere fahril'3 11'11 fr(llll 8 ~.indl ~ Ice l pili Ie 
and " e lded, Thc~ rC"h!11 "II hase pia Ie .. 
o r Ihe AA IlW lII uleri,,1 aut! "cre ~u lcd 

"illi a leli ll "in.: ami 1l,lllroselll : 11\1 

ho ll s I\(>re IlCCe", .. ar), \11 joinl s " cre 
painl c.1 "i lll ,M'lcr:lll'out s o f G I~ plal. 
Not II ;; ing le mal'hine.1 ,,"Udlll'C II ail 

ncceiOSlJ r} ill .he crllirc \HCtlUm cun­
tainer, "hieh h:HI it lohlllw of 10.000 
ell hi" fet'! IIml n:-SiSICfl a lolul collaps· 
ing prCS"tlre o f J3,O()O Io n", 

The mirnw llrollrll.ill ~'" :urcllhcir eon­
Irol~ in the IlInks "ere slIPl lOrll' ll ill(l c-
1:telHlellll, o rl ~Jla rilI C ,'tlntT.'le pier;;; 
h) 81cel columns ~'\ I ClI\ljllg "I' ,hrough 
opcllinge. ;n Ihe hu'-c of tilt' tauk ", 
These ')IJ{'nill~" l\l' re f;.c,d"d orr h} rub · 
her "ICC H'''', \11 mljll e. III\('1I1 8 10 Ihe 
m;rror" ill ~ i,II' IIII' lulfO' 1I1' l't' luadc II itll 
s llIuli lfIolflr;;: 01.ICrltl e,1 I'J ro.' mo lC ('Olt ­
trol Ihrollg:h II motor gC llt' ralor Scls) II 
s~, ,,tem opcrltl ell fnJ l1l tilt: !lend s la tio n 
at ,he soulh clld o f ,he ,ulle, '1'''1) 
"- ;Ulle) 111,'1111111 Jlll/np,; 11I11illf!: II 101111 
"II. I)/u'it) of 150 eld,i" fecl of free :ur 
IlCr minut e 1I('r,' 11:-1'11 to CIIIo.'lI:lte the 

:= 

tuhe, \ l'ao.'lIlIlII ofO.:lllliitimelerl'l \\(1 ':;' 

"btaim ..... 1. 
THE OPTICAL SYSTEM 

Light from an 1U'(' lump lIa 8 illlilged 
h~ a coll(lclIsing lenll unlO a .. lit, The 
lig ht I'oming Ihrough the slil pU~ll 

uho\"e a smllll right.angle prism IUlI..I 

0 1110 the uppe r half of onc of the fllces 
of lhe 32~ided ro taling mirror, Thiil 
mirror ro tat ed at appru,illlaidy :'l00 
rCI o lu I ion;; Jler "ef'ollll , From tll(' rUIlII _ 
ing mirror the ligh l "as rellec tcII 
through a plane-purnllel "ill(lo" inlo 
Ihe IlInk to II lliagollul flat mirror lind 
thcn at right angles 10 :1 50· foo l (~u s 

o.'onCin'e rnirmr, "hidl dlllllgefj the 
light into a panlild I'CII III , From Ihe 
l'OII\ 'UI'e mirror 'he lighl IJll e.~11 Il I'N 11 
22.ilH'" diameter flal ruirrur Il !lrl fe ll 
ulJOIl IIl10ther 22-i nch On tone mile 1\ II U) 

al IIle north cnd of the tulw, Thenct' 
the light was reOCC lcfl nille l illIe .. bud, 
alld rorlh tile le ng lh of the t!l be he. 
Ill ee n thc t" o 22 ·illo.' h mirruril, fi1l1l1l ) 

e merg ing Ihrollg ll the" iurl 'lII in Ihe 
tank ol'cr the sa me Jll/lir hilt s light I) 
IOller .IIlt! ;;Irikillg thc Im\er h:llf of I ill' 
ro tal ing Inirrur 0 11 a facc adjucl'nt to 
the olle frOrn "lrich it "as original!} 
rellCl"tell. Frorn Ihis faee tlw lighr \,,15 
renee tell int o the S IIIIIII righlAw g le 
pri .. rn ami the llee onto Ihe em"" "ire 
and "as obf!.CrH"fl in tir e c)epicf'e, Thc 
I' illg le It' rli, 'al tross "ire 1111 6 rIlountell 
ill a nricro lnc ter 1\ hidl h:HI di, isions 
rl"uriillg 1.0 0.00 1 1111'i.. 

The I'ol aling mirrOl' '\118 tll'i\l'lI b) II 
s mall cOlllpre5!>cd ilir turhine rnomltol 
(lire!.'l l) 011 the mirror p; pinlllc, 

SYSTEM Of MEASUREMENT 

In the Ilull IIlctlr (HI II ;;(!, I, the light 
e merged from onc rm'c o r Ihe rU IIl/iug 
mirror IIml "liS re..~I\ctl (JI) ,It I.' 3Ilja -
1'1.'111 fal'e, \ s lire mirror !"Iarled rOlllt · 
ins the image grati llatl) plll>Sf!d from 
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- the fielJ of l' ie ll , lalcr 10 reappear (rulll 
the opposit e 8i(le of the field as the 
mirror approat:hed il s proper SpCClt. 
The rota ling mirror \HIS brought into 
II) ncllronism "ill _ a luning fork II hose 
period of \ ibrat iOIl had to be measured. 
Tbe slight angle ill ,dlid. the return 
Ileum differed from 1 32 rClollllioll "as 
measurell \\ill. the Inicro mctcr. Tile 
dislUlI('c remained fixe,!. The lilll(, 

inl enall n be mea sured . therefore. 'la s 
Ihal during wl.iell tile rOlaling lIJirror 
turned (rom onc (af'e 10 the ne .\:I. plu s 
or minu s a sllIallllllglc obscn cd in tile 
eye piece. 

-

The pcri ()(1 of the forI.. II as tllell de­
term ined hy s troboscopit.; methods in 
terms of frce-pcllIlu lurli heal s. As th e 
rOlalillg mirror IlceclCra IC(I, light from 
a 6 -volt lamp \Ias refl cct cd froUl tl 
small mirror 011 the tuniug fork ont o 11 
pol ished face of the ntH dampi ng the 
ro tating mirror to its spindle. As the 
Illirror continued to acccicrtlt e, thc 
ilUtl gc from the luning fork pussed 
through a scrie;; of \ iLraling and s ta­
tional') stat.cs to II fina l stationar) statc 
for Ilhich thc heal S hCllnl betll ecll Ihc 
fork a mi the rotatin g mirror cea ~ell. 

At III is point a sccond oLscner II lalle :. 
selling on the re turn imagc formcd iI} 
the lighl travcr;;ing the lube and relit! 
o fT lhe mierome tcr. A rc\ crSHI of thc 
direction of rota t ion of the mirror 
eliminated an} necessit y for making 
zero readings. 

In checking the tuning fork Ilitll the 
pendulullI , light fl'OIll u smaillalllp was 
foeuscli on a narrOIl slil a nd pllSsed 
int o the pcndululII case, IllIcliec it lIa s 
reflec ted IJ) a smull mirror 011 tllc pen­
,IHlllln ami focused on lhe ell ge of dlc 
tuning fork . When the fork \' ibrated. 
fla shcs o( light from the mirror 011 the 
1.lClidu luUl illuminated the fork in ,ari­
ous position;;. Ihlls producing a series 
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Til ... ~u ", l ard.frc' llI cncy ass"",I,I ), IIsed in Ihe 
\1ichd;wII e>; p"rinll'nl "'""$ bCi ... il~r 10 II,.. nnc 
$ho","u " I"H'I". exc"ll1 l.hnl One of Ihc 1I1ull;. 
,' ilJr~ lors ""8 n·l'lac .. ~ I IJ,. all <lmplilier for Ihe 

O. I·sccond I'"ls<!'l! from Ihc ~yncro.do<:k 
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of sa" -loo t I. im ages. \~ hen the fork 
pc riu<1 was a u exact lIIultil'l~ of the 
penduluUl , the images upflcured s la­
t iolla r,.. \1; he ll the periods d ilTered, 
the tee th appca rc(l 10 lra\eI acr08!! the 
field of , ie',. The period of 1 he fork in 
te rms of the (rei' I'cmlululIl could he 
de term ined frOIll ti le numLe r of 11116.hes 
sllO\"1 in travel ing from one tool h to 
Llle lI e~t. 

TRUE PERIO D OF FREE PENDULUM 
T he dClerminll lio lJ of the perioll of 

the free IklndululII in terllIs of true lime 
"8sJonein , \\o:. lepe. Fir';; l tlCOlll pa ri­
SOIl \Ias made bel \\CCn the Ilea t" of the 
rlt:utlululII ulIl l " fllI sh I/O'\;, opera ted hy 
the ror l ~ larH- rrcq uc llc) o5cililllOr or II) 
the ",hip's dlrUIlOItICl e.r. The ..ccond 

..., 
I"1JlIlpari son WIlS IllUde Leh_ cclI the 
dl ronograpll rCl,;ords of second ·ml.lrks 
(rolll the chronometer and thc time 
.. igna ls from l\rlington. Light (rolll the 
fl ash !'ox II as rcflt,lc tc(1 frQIIl II small 
fi"t.~ 1 mirror inside the pemlulu m case 
nnd frOIll II small Ill irror placed 0 11 t he 
a .. is o f the pendulum. These l\1 0 reo 
flections re turnell to a trans parent 
sca le in the fl ash 1,0" where the time of 
t he ir coincidclJce could he obscfl'ed . 

\ ccura e)' in detefl ni ning tbe pendu. 
lum period depended upon the precise 
opera tion of the /la sh box shutt er. The 
superior perform ance of the Genera l 
Ra(lio 5 t8mb'll . Frequency }\ ssembly 
in operllting the shutl er was a I'c ry 
grellt ad"ll ntage. - E. C. N tCI IO I.s. 

THE POSSIBILITY 0" USING A STANDARD-mEQUENCY 
ASSEMBLY TO MEASURE DISTANCE 

TII ~ experiment describe.! b} )I r. 
NidlOls in the foregoing a rt icle 

should bc of part iClila r interest tOC I cry · 
one ", ho hn .. (o llo llc,1 the dc\clop meu t 
of pre"';!;ion frequene) mC3!'urcmen ts 
during: tbe pasl few yea r.'>. The erysla l. 
('Olltro lled slandard .freqllency asscm· 
hly was of COllrg(). ,Iesig ned lind hui lt 
pr imaril} for measu ring f~qlle llcies 

onp' here in the 1'OlI1nllllli l'lll ion·fre· 
llucnC) s l.lt.oc trlll11 a nd it .'> dircc i ap p lica­
t ion to a t ime mcusllri llg prohlelll 6Cn 'es 
to cmph ash:c tile ident ity of time a ncl 
frC<llIency. 

Heduced to ils InweSll erm& the. timc 
measuring proLlclII iu the \l iehelsoo 
ex perimc ot is nothing morc (hUll the 
tlc lCnnina lion of Ihc rotnlionnl fre· 
q uc llc)" of the ro ta ting; mirror. The use 
of the s tanclard -fretlueucy a~mbly to 

measure 'Iilliol,1 i"l erllledia le SICPS 
this rota t iomd frequency is a pOilsi. 
I,ili l) Ihal "ill suggest it self to mos t of 
Ul! II ho a re accustomed 10 thillk: in 
term s of frequenc) rllIher than in terms 
of time. J I J,eCQllles a problem of mea· 
suring n frcWII.!Hcy of some S()() cps. 
1\' itll the grcalclH poseible iIl·curuc}. 
say. one pa rt in three million. If tile 
tllll ing fork llsed in the Michelson 
cxperiment cOII"1 be replacctJ hy a 
{rcllUClicy dCI'ivcll from II s tundard· 
fr clluCllcy assc'll hly. the qucst ion of 
d1'l ermilliug this rota l ional fre11llelicy 
in terms of a stam!ard tillle IIlI er l' lll 
I\ ould be considerably simpl ified . 

Wilh this simplificution in mind il 
llI ay hc of int erest to consider Ii suggcs · -
t ion made severa l ycars ago hy i\'lnjor 
William Bo\\ie of the United Sla leS 
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Thi~ is how II,e MichclJ>O n ,*perimi,nt Illighl . &0 ,,, speak. he i"vcrle<J 10 IIH' UIIUrC distllnce 
in terms of the veloci ty of light anoJ timc. The rOIHio1l1l1 fr t:o:lucm:y of the mirror wouiJ be 
mellsured lo r /I II la",l arc!.frt'<l"ency IIuemhly. tlH1~ ~' iclJ i ng the kng lh of lione retlu ired for the 

mirn)r 10 Ill,"'e 1111 a,ljliccnl fa ce into position 

Coast a/lll Ceodetic SUf\' cy: that dis· 
lance be measured in tcnll S of lhe 
known velocity of Jig/II a nd lime. J\ 
measuremen t o f litis kind wou ld ha \'c 
inlportanl pral;t ical a pplic81ioJls in 
geodesy \, here the difljc ullics o f laying 
down precise La se lines in mountainous 
COUlltr ics 81111 ill art'hipclllgoes lire se­

rious "hen done by present me thods, 
Tue ex pe rimen t,al hasis for such a 

measurement of distance II as laid by 
a n carlier experiment of Dr, J\1idlelson 
I,hc n he meusu red tile ITelOl:it}' o f light 
bel ween I wO stations - one loca led 
on i\ lounl \Vilsoll and the other 011 

I\ lou nl Sa n AnlOuio 22 miles uway, 
Tile dislance be l ween thcse two Slu ­
lion s I,a s IIlClisured by th e United 
S tales Coast alld Geodctic Sur l"c) wi th 
a probable error of one part in 6.800,000 
a nd the time vo'as measurCll by mel hods 

solllcwh,H similar 10 those ju ~ t llc­
scrihcJ "r \1 r. Nichols. 

In measuring Jistallt:e the expcri­
IIICIII II. I pl'occllure wou ld bc revcrsed. 
IIml, instead of mcasuring the time i t 
lakes li~ht to tra vcrse a known d is­
tance, we would Illcusure the tilllc 
taken lIy light to tra verse the unknown 
dis tance lind then work outlhe dis tance 
from the kJIOW'1 velocit y of light. The 
COlllpu ctness, I>ortab ilit y, and high pre­
cision of a s t.andard- frcllucncy assem ­
bly would readily adapt it to this usc 
since thc el imi nation of as mueh bulky 
appu rallls a s possiljlc wou ld be llesir­
able from the ex perimenter's point of 
VICW. 

Sollie time we hope to see the experi­
ment triclL It cel·ta inly has llIany 
in teres ting possibil ities. 

- JOli N O. C II,\WFQIW. 
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TWO NEW POTENTIOMETERS 

A LTIIOLGII Lhe higlt re",i;!lancc 1)0-
n lenliomclers ( \ oltage di\ iJcr~) 
usee! in IIH~ l"onl rol." ircuit s (If \:lCIIUIIl 
luilell and pholo .. deetric ("f·JlS arc modi. 
fied \crsions of tllc rheostats Hud 
putentiometerl!' used ill IIII' earl) tla)s 
of rOllio for tllc ('ont rol or filament , 
grid, Hlltl pili I!: \' Olt;lgC~ , prCNllIl.dl.lY 
nectls lIJuke many illlpro\Clllc lIl S ti e­
sira blc_ Sinec IIlUlI) ,8{'1I11111 -luhc cir­
cuilll are cl.lliloraLcd it iii. of course, 
iu'porl an l Ihal resis tors for USl' "i,Ii 
them be fnirl) s tahle ami he us frt.'e us 
pouible (rom \ agarics Ilue 10 ChU llgCS 

in eonlael resistance, !lkipping, a lHI 
other ills. 

For the pa st several )cnrs General 
HOllio T, j'g 211 ant! '1\ I'I~ 37l 1'01('11-
liolllClcrs have mel lIlos t 1111 rC(lu irc­
ment s except ill Ilig lt -lluality_ loicc­

frequenc) cir(-lIils \\bcre sllccia l log­

udtllmic \olulIIC control;. lla\c been 
,lc,;igneJ_ II lUIS hccn fclL that som e 

improvcment eould be llI ade in con­

trols for other ci rcuil s and the ,(" I'~: 

3 1 ~ and T'I'E ,~il POlenliOillelers 
(ihoui LO he IICSl-r iJ,cd ure Ihe res ult of 

"OI-l in this .Iircetion _ 

The TH'" 311 a mi TH E 17 1 Poten· 

tiomch'r8 are l! illl ilar in lII all} rcsvec t>! 
10 Iheir predecessors. Ihe T, 1' 1': 21 ,1- and 
' 1 ..... 1' 1': 3il POl e nlinllle lcrs_ The gellcrul 

IIIClhn, 1 o f II iruling the rC8-iSla nCe unit s 

is 8imilar, CXI-Clll tllut it has Lcen found 

IlO!I.;;i hlc LO ur;c a Ihinner lli utting form 

ll ilicll rClluccs tile iruilictunce 8-0IlIC' 
wltal _ 

The 10 lal n'~i8Iance of IhC8C II11il 8 
ha .. ill the pa;;; lbeen scn'rel) limile,1 ill 

Ihe higll rcsiSIUIiCC rangc_~ by the 

Sl11ullness of the wire. E\'c n \I il'l Ihe 

use of \\ ire uf Ihe greatest IJraC I icubl(' 

resi~Li,i l} , iL ha ll !teen found a lmoSI 

imllOssi lJle LO go to vu lues mud. g reliler 

IhuIl 50,000 o hms Cl'cn 0 11 Ilw large 
size form used for Ihe TH'!:: 3i l POlen­

,iullle ler, Thc "m a ll size \I ir,. callSCS 

a l\ appreciablc <1111011111 of s llOilage 
dw-i ug 1I1111I1lfu(,tu rc alill e \'c n IIII' 

finished prot.ltu.", is lillb le '0 rlalilage if 
handled roughl) . The lIew units arc 

pruliflcrl \Iith a hakclilC II I rip \\hich 

8u rro ulI.l s IIIf: fo rlll (·a .... yi ng Ihc re-

8i;;;lalll-" II ire_ Thi8 acts as a lIIec halli cal 

protec tion and practica ll ) clirnimllcs 

Llle po!!s ibilil) or rlalllage 10 it dorillg 

it s illl; lnllllLio u in e'\" l'e rilllclI llIl C(luip _ 

lIIen!. 

'1'1'1'" 31 ~ I'otl'"liomclo!rl<_ Th" line .,.ire n~",1 ;n .,.indiu!: III<' n.· ... ,,,,,,-nl;UII1<"II"I'" i~ I'r"I''Ch~ 1 
rrom ",-ci,I.-" lat dallln!;"I,) 0 Ihin Mr,!, ur liw'" I.uk"lit.· 
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The contacl arm. bakdite shafl. and larlle 
knol, ust'<1 in the nc .. T VI'K 3 14 and 'I"I' V. l7! 

I'o tt'nt;o nlel cra 

)\r1r)lhcr limilulion du e 10 the s ill a ll 

VI irc size usc,1 i'l ca rlier designs " a8 the 
po .. sihilil) of ge lling illl pcdcl'1 ron laet 
VI i I h I he slider UH'I I . The lIe\\ uui Is lise 

II lie" I} rH~ of "I itler Inn ing four (lngers 
wllkh I.ear light!) 0 11 the II ire. The 
prcs".lIrc neeJ ed 10 secure good con­
lae! undo therefore, the amount of 
"car I,hieh rC;;;lIlIs is w n"idcrahJ} rc­
,Iuecil 1,) this IIINhod. The four 1'011-

lact IIIclIIlJers also sene 1,0 reduce the 
"011 lac 1 rc~islallcc and render it more 
ncarl) ('onSLanL. Thus the s tahilil) of 
l-ir('ui ls cont a ining these unit s is lIla­
IN ia ll} irnprole(1. 

Sillcc high resistance unit s M e lil.. cl) 
\0 be IIscd in " lU'lIulIl · tllhe c irl' uit s of 
Il iell il11f>edn llce, tllC cluest iol1 o f Siray 
el1pacilances inl.rotilleed inlo Ihe srs­
tem 6) the opcrnlor's hand 011 the ('on­
trol knoll is often of importance. If nn 
associa ted al11plifier huppe1ls 10 ha ve a 
81111511111Iial gain, il lI1uy happ4:n that 
Ihe coupling to the hnnd mn~' he sum· 
cient 10 inlroduee a n appreciable 
amount of 6O-c) d e hum picketl up 
from power·suppl ) wiring in the \ i· 
d nil y. This effect has been pnlclil:ally 
e lim ina too in the new design b) the 
use of an instllu ting hakelile shaft. 
This sha ft is lurger than the mctal 
shnf. userl on carlier models, 110 Ihat. 
no thing has bee n sacrificed i .. Ihe way 
of mechanical ru ggedness !J) the 
chun::;e. 

An IIlltled felltllre is I he use of II la rger 
"11011 :ulIl n non-me ta llic poinlCr. Thi s 
knoh is much easier to hnndle tllllll the 
smaller olle and it s use is there fore 
\Iort!l II hile. The pointer hilS a dull 
IIhite fini sh Idlieh eliminates the 011· 

TII'I!: 171 I~"t .. "ti ... " ... h·u. Cont""t r"";~tanco:' ..... ar .• ",1 ~lil'l'ing ,or.' n~lucetl h, the "' .... 
(our ... iper am tllct Ilrm 
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8 THE GENERAL RADIO EXPERIMENTER 

jcclion lO l,:ollfut; ing rcflC(: lioll8 "hich 
\\cre 8001eti "IC8 " nCo. I'tl l'red "hen 
mNal l}t)intcrs \Icr(' used in unf/nor­
ahle ligill. 

\10;;1 of tlIC..e (cal urcs can be seen b) 
careful examinatioll of the ael'oUlp/HI)" 
iliA: photogra phs. I t \\ ill be noticefl , of 
eotln.(', Ihat the T",j,; 3J4 ami T,,'~ 
171 P(lI,Cnliomelcrs are pr:l C' lieully 
identical in clc:iigll features. The differ· 
enl 'e i;;. mere!) a maller of size of the 

forlll IlpOIl '" hid, I he resistance'" ire is 
\10111111. 'I'llis is tile same difference ,hal 
,1(:6(;riOO8 the 0111 Tl'PE 211 lint! l'H'E 
371 POlcnliolllNers. 

Tlu! fo llo\\ illg tahle li ~I , 8 the resis­
tlln('f', current carr.Yi ns: cuplU:ity. L'odc 
'"onl, allli pri<.'c of cucb of the nc\\ 
unjt s normally tarried in sioel... 

' (' , ' P !> 31 ~ POlenlioml'tcrs 

• . " .. ~ ." \\ .. rot I'.,rr 

roo "h .. ,~ 
. I "'"''' 1 . 

16~ ,,,iIIIM"'I"'"'" "'-" \'r~ . ' .00 
9.~ L'IHl1l 1.00 ... 

"'" "~ 
:!O ,OOII 

" '" " 
F~'I{\I\ 

t:"' JO Y 
t_"II(11-

TYPE nl Polclliiometer~ 

1A.d. 
,., ..... 1 r:" • ..., ... 

W.UOO "hOI, 11.7 ",IIU.",.,.. • .,.. tmulI": 
IU4l.01lt! 10.1 1':11 HI"!' 

::00.000 0, " ,S t~ ".~n 

, ... 
' .00 
'.00 

,',14' .. 

( •. 00 
6.00 
I>.OU 

TYPE 214 POTENTIOMETERS 
'f\' ,'f: 21 t l~he06Lal5 lind Potenli-

ometer8 are 1101\ supplied as poten­
t iQmeters only. In olher Ilords. each 
ullit has tlm:I' lermina ls--Qn(' con-

nee led 10 tllc sliding conlact Hlld the ­
oilicr 1\\ 0 to either end of the rC8ilolor. 

Thi .. cha nge is a simplification 11181 

"ill hClldil the user. because it will 
make it ullIlcccasar) ror him 10 make 
811) changes ill II lIuil II h e ll the direc­
tio n uf rOllllinl! is 10 be rc\'crsed. 

Prices 011 t\\U "izes of these units 
Iialc heell reduced, and all onlers 
plal'cd ~il)ce Fdlnlor} 8 hal'e hat I the 
OCllcfi t of the rcduction. 

The following tlllJle sho\\ /! thc 101111 
resistlllwc, 1II;I ~ illllllll cu rrellt. and 
priees (or all of the l'n'e 21 1, Potcn­
liolllcters regularly ca rriC(1 in stock 
«(or '!'n'E 2 14. B, Table t\.i oullting as 
well as for TYI'~; 2 14.A. Panel M ount· 
ing) . Only panel mou nting moJ els are 
regularly carried in s tock. ho\\ever. 

1I ... i.' ..... '" r ___ ,,_"_,,_,_,,_, __ , 
O.:r. "II ". \" , .. "" ... en 
:: .. 10.... 2. ~ 

, ' .. k .. 

lIhi N .. w ----
1I.~.u ' 1.51' 

1.511 , .... , ,., '.50 , .W 

~'1' 0.:5."" ....... 1.:.0 I.SO 

'" "" .. ,illl."" ..... "" 1.500 1.511 

"'" l141 1 • .'.0 1..'.0 

:iN' ~:w 1 •• ';41 1.50 

"" 17:; 1. 50 1.;;0 

''''' '" 1.75 1.:>0 

,."" " ~ . OO 1.50 

TYPE 371 POTENTIOMETERS 
Effective l~eLruary 8 the pri tJes o( 

all s iock sizes of TYI't: 371 Polenti-
ometers were reduced. These are listed 
011 pages 28 and 126 of Cata log rand 
on puge 12 o( Ilulleu u 933. The linear 
moods (Tl'plo: 37 1.A) arc rcdu\'c,1 10 
'1.00 lind the t:lpered mood (TYPE 

371-'1') is reduce,! to 5.00. 

~~ 

T ilE GENERAl. RADIO COM"ANY mllib the Experim e"ter, withollt clllIrge, 
eoci, malitia to clIgillccr., IIciellti.t&, (111(1 othcn i,,'erellled ill comm",,­

;ca'ion-frel/"ellcy me(UlUre lmmt and control problem., Plculle .elld relJlleAl • .-... 
for II,bscrilJrioti. mll/ IIdl/rc/II,·cluwge l'If1ticel!l 10 til e 

GENERAL RADIO COMPANY 
30 Slale Sheel Cambridge A, Massachuse Us 
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