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2 THE GENERAL RADIO EXPERIMENTER 

rolllliug IIll1chillCf) h ay/, numer ous 

inqJOflant ad vlI lII llgcl!. Since 110 file­

challical contllcl ill rCllu ircI\ with rh e 
mechanism hei ng studied and no 
power wbatsoever i~ absorbed froUi 
thai mechanism. ti lt' IIlllking of Ihc 
lIJ('IlSllrClIlcut doc! 1101 ill filly way 

IIIt f"f the pe rformAnce of t he machine. 
This is fretltlclilly of grellt irnpor. 
lalliX'. For installce. in III l lIIy t~l)CS of 
machinery it is difficult or impossiLlc 
\0 Illlnch It mecilll nicn l or dynllmolll­
l'l('r tnchomeler 10 Ihe moving ~hafl. 
III fact, it is fre(( lIell ll y impossible 
evell to (Ipp ronc!! th e lIIoving pm'ls 
"it hill sCl'e ral feet 1I11{I, of course, 
OfilillllfY lachomclcril CII IIIIOI be IIsed 

Ilt nil with rcciprocllling parl~. 

Furthermore. ill the elise or IlHHly 

~1Il1l 1l amI ddicalC III cchanii'lIls. any 
(If the ordinary typcs of tachomc tcr 
may ('n usc II r("t lnction in ;;peed or 
lIIay nClmlll y stall the equipmcnt. 

For @lI ch app lica tions. a stroh· 
OtlCOI,ic lachollleler is illl·aluable. " 
require!! 110 contaci with t he Uloviul:! 
pnrl.!! of Ihe machine umllllay, in h et. 
be h e ld some distll nce away. The 
GCllerli1 Radio COlll pnlly is now au· 

FII; ulu: I 

SI,indl., ~ I,,'ed i ~ Ituirkl, 
d"vk",' "i ll, II,,' ~I rnt." . 
111('. \\ I",,, il i~ sr i ror II", 

rij: h l ~,~d l'rflllCrly ",I. 
jLl~ I t:<J 6I,;ndleil"'ill " I'I,,'ar 

~ l"li .. ""r} 

lI oll llcing an instrulIlent desiglJ('(1 
primari ly for Ihis ty pe of work. Th,· 
Tn'!; 631·A S, rohOlac is sUl:lII ali(I 
ligh t nud 1111 Il:lrts ure contained 11\ a 

;;. inglc case. inehuliu g the lamp, trig. 
gl'r illg osc iUa lor, ('II;. The 61 rohOIIIC -
is p rm·ided wil h n direct·readin g. 
illullli lHlted , 1'C\'o lul iOlls · pcr. mhlul,e 
I'e:rle a nd p .'ovis io lL is :.iso IIllule for 
f'Onl rol a t th e lil\(' fr("(llIc ncr or IIY UII 
c xlernal conlnetor, so thai the inl! tru­
IIH' IlI lIl:ly also Ilc IIscl l for Ihc .sa me 
Jlurpo.;:es as ol he r I!t rohoscopell. 

Tlw Tn'" 631·1"\ Strobotae hns :I 

fI!I ~ hillg ra nge extending frolll 600 
fla ~he8 per minu t!.' 10 over 12.000, Th e 
ca lihration iii ndjuslCfI by meuns of I I 

" ibrAting reed wbich is contro lled ,,~. 

the n lt ernali ng line ,"o h age. 5f'lIing 
of Ihe trimmer ndjuslIllelils so th1l1 
til(.' reefl I. p pcn rs to sta nd still W IH' 1I 

Ihe Mro holae llin l i;; SCI :II 900 nlHl 

3600 adjusts the whole ca li bratiou ~o 
thai Ihe uuil is theu fli rect rendi ng. 
T h i" cheek is ell!!il y anll qu ickly made 
a ui! eompCllilatei for drifts ill line 
,'olt:lge, aging of lu hes. and ot her fne - ­
lors which might o th crw ise illl flaTr 
the e:l libratiOI1. 
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Til t! SlroLOlac ma r also be ubell to 
ohlaiu highl ) IlCCUTu le Ulcasurc rucu ts 

r uf the elil ' o f induct ion motor.!. rur 

Ihi il purpose, th e strohol ac iii con­
Ifollell by the power.line frequency 
lind Ihe alii) of tJm mOlor JUay he 
couill cd dircclly. A similar llIethod 
call he user! to ohse rve huutin g aud 
'ru" ... iCllt s ill sY'lchrollouiI lIlotor8. 

Wllilc the inte nsit y of illmuinulioll 
uv.dloblc i i!.. of course, mucb IC88 than 
is obta ined from the ' ('y"E SI8-A 
5lrob08cope, sufficiem liglll is 01,· 
t a ined ror the stroboscopic observa­
tion of smull mecha llislUs. The li ght 
is CO llcc nl rnle ti 011 the object being 
"Iudicil by LUc ans of It pnrabolic rc­
/I('clor. AllIong the Ulany things 
which ca ll be ohscrvcd are such phe. 
nomena all vibration ill vulvc spri ngs, 
f:lilli re of :1 roll er 10 foUow a cam, cte. 

The ! trohOlllc. is iIIustruted in Fi g. 
ure 1. When il is held before the 

--"" opera tive 80 that til e rcAeetor po iots 
forw:.nl, 11 11 co ntrols are on the ri ght 
!l icit' of Ihl" inelrumelll, whi ch resulhl 
in 1lI (IXimUIII I"ouvenicnee of openl' 

lion. The inil truwellt is equipped wilh 
a IIl1lulle and provi!lion is Illude ffo r 
fllStening a triporl socket to till" Il()t· 
lorn. 

The slroVol:. c may II(" tri ggerc41 off 
ill three difTcl·ClllIlHIIHlcr8. In the first 
p lace, il Clm he controllcd by II,e knob 
on the I,ane l which re lltls dircctl y in 
r.p.lII. lIIld which is uSNI for spccil 
measuremcnts. In the IICcond pi lle .... 
the equipmcnt cun he controlled hy 
un exterual eontnetor to IHo"ide abo 
solute sy ncilfoni sUI with Ihe observed 
Illcchanism. This method of conlrol 
also (Ida pt s Ihe stroboscope for the 
adjustment of clocks, etc. The iU!ltru· 
men! Ill"y uLso he COll i rolled by the 
)Iower.line frc{Jucncy. Th e various 
method s of control lire nHide immcdj· 
:lIe ly uvailllble by merely .i!.nal'pillg 
the toggle switches on the pun el of 
the inslnunent . Only a source of 115· 
volt , 6Q..cyele alte rnalin g eurrelll is 
required to operate the etrobotac. 

_ 8. H. SeoTI' 

The TYI'~; 63]·A Stro lJOluc if! 0 joint 
tlcvclopmcllt of Harold S. Wilkius, of 
Ihe Engineeri ng OcpUrllllCI1l of the 
Gellerul Radio Complluy, and Dr. 
I-Iarold E. Edgerloll aud Kenneth 
Cermcslrausen or Ihe Massachusetts 
Institut e of Technology. 

The price of the etrobot ac is $92.50 
lIel , inciudillg tubes. 

CATALOG DATA 
5 1)Cecl Hange: 600--4000 r.p.lll. 

2400-16,000 r.p.llI. 
Accuracy: ± 2ro. 
Weight: 12 pounds. 
Dimensions: 6 Y: iud,cs II )' 9 iuchel'! 
IJY )0 inches, 
01)Crtttes: .From ] 15" '0 It 6o..cyc1e 
maillS. 
Power ItC(1I1ircd: 25 wall s. 
Price: $92.50. 
Code Word: HRAVO. 
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4 THE GENERAL RADIO EXPERIMENTER 

COLOR COMPARATOR -
TIl~; pro ble m of color mal chin g has 

been of inc reasin g urgency in in­
illl ~ lry for a numbe r of yC iITS. Not 
onl y l ife lIe w COrre l llliol18 hetween 
co lo l' II ll rl o the r qualities of mal erials 

I .. ::.ing discove red, but color is be in g 
Ulo re ex tensive ly used in manufaclUI" 

illg. e8pceill il y of consumer good:!, 
H il l i the problems of quulltil y pfodu c­
lio ll Tf"quirc uccurlil e Illllinlc mlllce of 

color f O l ' IlIrge batches of goods lunl 

be tween success ive ball'h cs. The lise 
of color liS 1111 indication of condition 
ill cookin g is fllmiliar, but iudll strial 
upl'lica liolis of the aDUlC sort UTe 

growing morc nunte rous. These np­
ply 1I0t olil y to processing, but 10 

gradin g of materials llUd, even in 
some instances, to m edical diaguoil is. 

Increasing use of colored materials 
in industry creates a great need for a 
(Juuntitative method of reprodu cing 
co lors. Under mass-production mcth· 
ods all of the upholste ry of a car may 
not be made from the same lot of ma­
te rial. Succcssive lots, therefore. 
must watch close ly. Similarly, the 
slceves ami fronLS of a lot of shirts 
might be Illade from diffe rent ship­
ments of cloth, and there have heen 
iustallccs whcn the mismatch wu not 
discovered unlil the shirl s had heen 
madc up . The opportunitics for finaD' 
cialloss alld impairment of good will 
hclween fahricators aud suppliers ill 
slwh a situation are obvious. 

Color matclling in most iJldustria] 
pluntil slill dcpends upon Ihc ekiU and 
the color jUllgmcnt of all experienced 
opernlive 11ll1l 8i1isted by instrumentu· 
tion. This metJlOd of matching ia opcn 
to ruther serious objections, In cascs 
(Of 4li sugrecmcnt thcrc is 110 impartial 

Flcuu¥. I. '('''I'¥. 725·" Color Comparator. 
CoIQr iotcn~ ity is imjicatoo a,. II meter rca,l· 
iug, Filters are shifted by means or the knob 
a t tbe "I'per Icft. The Jlitot lamp l.lldieat"" 

which filter is ttl position 

busis for a decision, IIlHlthe nature of 
the problem offeril mallY opportuni· 
tics for disagreement. The effcct of 
t he IHtture of the Hghling on appllrent 
color is fallliliar. Differences of weave 
and finish a lso introduce difficllltiea 
in matching, even to thc trained ob· 
servcr. 

The complexity of the problcm re-
sults from the fact that color stimu lus 
reachin g the eye is II sUlJlm ation of 
Ula lty factors which the eye has 110 

power to diffcrellliate, There lire 
hundrcds of widely diffe rent sliUluU 
which wou ld be described id enticlIUy 
if seell separate ly. When samples are 
ohserved side by side. reasonably 
small diffe rences can be dislin· 
gui ahed, bUl the limitatiolls of sueh ........... _ 
mal chin g are sufficienl to represent a 
se rious industri ul prohlem. 
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Three factors combine to make til) 
tlu: co mplete psycholog ical imprcl!­
siQ I1 of color which the eye perce ives. 
iU flH obvious of these is hue, that is, 
d ill posit iu n of Ihe prt!domin ant re­
sponse in the visib le SI)e CI I'um . BI:il· 
liance is the eye's cslimule of the tot a l 
r ,' l1ecljo li f rolll the ohject. J, is II 

n w asll re lIf the " darkness" o f I ILl'! 
color, awl if Ihe ohjcl!1 l'l~ flccI C,1 all 
colors e qu a lly- tll a t is, wcre while­
tlw ~ca lp of br illiance v,'Quld run 1'1'0111 

whil e to I.l ack. The third fMtor, sa lu­
I'Hl ion. is a rnClI.mrc of the int e nsit y 
of th e huc. A wh it e object, havin g nu 
l'rclio minullt color , wou ld huve a 
ze ro salurlllioll . An :tbsolll le ly pun­
p riuw ry co lo r would I. :lve IlHl x iruUIlI 

S:I,u ra lio n . 
"'be experienced eye llllCO ILSl' ioll sly 

I"'a lnn tes till of these facto rs wit hin 
Iilllits, Lut an o hjective rnc thOfl wh ich 
wo uld he iud e pende nt nr ligh tin g, 
fat igue, a nd indi vi{ltUlJ ity pOSSC~SC Ii 

o lH'iolls udvantages. The prob le m of 
color measu remcnt is in Ul a n)' ways 
nua logous to Ih ul o f wave a n tilysis. 
The co lor stimu lus re prese nts n corn· 
p lex wavcrorlll co ntaillins III :IIIY 

co mpo ne nt s o ver a wide speetrullI . 
Th e pro ble m co ns isis of Illeasnrin g 
the relative in tensit y of these vllr io lls 
compone nt s. Such a IIlCtisu rC l1Ie nt 
w k cfl into cons ide ratio n a ll th ree 
iluhjccl ive characte ristics-hue, hril­
li a nce, a nd sa w n .t io n , 

The most comple te a mi sc ie nt if­
ic;tLl y satisfac tory mcthod o f color 
analysi, wh ich h as bee n deve lo ped is 
conce dedly the Hard y Analyze r 
manufactlll'ed hy the Gencr a l E lect ric 

...-. COlllp an y, T his instnllllc nt surveys 
t he e ut ire v isible spectrum with a 
hi ghly se lecti ve Ol)tica.l filt e r, con­
sisting of a prisill ami :m opt ica l eli!., 

lllld measu res the ili tc nsit y of each 
freq ucncy in the complex waveform 
in th e SllUie tlHlIlIIe r as wave unalyze n 
a rc used at low f "e<fue ocies, The con· 
st ructio n of the inst rumc llt ig, of 
co urse, eSl!Cll tild ly d ifre re rll in de ta il, 
a llJlOu gh funct iuua Uy sim il ar , Fo .' 
I~xu lliple. wh~re, in th e exami natio n 
uf vo ltage, i ts IlI aglwt ic e n'ect is l1IIcd 
I l ' dl' fl ect 11 mcte l', in co lor lI ua lyzcfs 
I I ,,~ intc nsi ty of rpfl ectio n i IS gauged 
It}' men us l1f a l igh t ilt!usi tive surfuce. 

T he CQlllplc tl' Il!la lrs is of co lor. 
wid I" ;'sSt' nt ia l fo r sta u till nl i'l li tioll 
:11111 fo r p recise me asure me n ts, suffers 
a di s:ulvullta ge o n Ih e ilcore of cost 
1lthl cO lllp liclllj o n of o pe rat ion W II N ! 

f'ollside rcd a8 a sho p instrument. 
Th e e ng inee ,' iu g fi "1JI of Burss, 

Knu lw l & YOlII' g have evo lve ll a 
~ i ll1plificatio n (If Ihe a na lyze r prin· 
eiple ill color I1ll'aSllre rne n t which 
rests 0 11 th e fae t, a ttestcd by th c m a­
jo ri ty of co lo t' ph ysicisls, Ih a t a n y 
grll da tion of co lor ca n he exactJy rc­
p rod uce.! liy '~CCOlll hin nli oli fro lll 
three tU'inHlI'y co lo rs- red , grepn , an d 
h lu e. The I1 p p lil'a l ion o f this p r ill­
c iple h(ls made colOl'ell movin g pic­
tu res feasil.,le. a lld nil co lor e ffects 
ol. Iuille" ill mode nl cli rOlua-ciu e ma 
techni q ue a r .. (.ll o" lf' '' 0 11 t hi~ pr ill­
(" ip le, 

Iii the Har§.~ . Kuo lle l 8: Yo un g 
Co lor Co mparat or, wll ich the Ge ne ra l 
RUIl io Com pa" y is 1I111lluf llctu ri ng. 
re fl cc lioll is mea sli rNI in th ree fre­
que ncy buuds seiecte(1 fro m the co m­
p lex wa vefonH hy filt ers. T h is results 
i ll It co mp act ami casi ly o pe rated ill ' 
slrUille lit in whieh the slIIup lc is 
p laced over till} \' ic .... ,in g II l'c rlure a ud 
t he rendin g of a me te r l1(lt crl liS the. 
fill ers are slIceess ively lIIo \'ed int o 
p lace. I" exum ini ng a ny colo r three 

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



6 THE GENERAL RADIO EXPERIMENTER 

meie r reudi ngs wilJ be ol)l uiucd cor­
rc~pollclill g 10 th e rCII , h lue. a nd greell 
reg ions, rcspccli\·c1 y. Wben thelle 
rCildingil lin:: ide lilica l for two sa m­
Jllca, tLc SI01lplc8 a re idc nlic,d ill IllIe, 
saturat iOIl . and briUi ance--t hat is, 

will " "pea l' 10 ma lch limie r a ny CO II ­

llilio ll ii of ligh t in G when vi(l\\c.1 I,y 
re fl ec t,etl light . 

Im porla nce of th e method of li ght­
jnS a co lor sa mp le is generall y rcoog­
n i1.cd , (HId a u ll iforUi light ing ~o ll rcc 

is 11 11 c SlIclll iu l Lcginni ll g for su ch 1111 

illil lru OiCUt. Whe ll a ll samples ure 
\' ic" cd by th e salUe light the diffe r­
" II CCS due 10 li gh ting a rc, of cou n;c, 
f' li lU.in ll tcd . 1t is a lso co!~C llli a llhllt th e 
light i lilC II ~ i ly be COIi s- l allt at 011 
l i lllell. In un II llc r n :tling-cu r r c ll l 01) ' 

Cl'nled ill ill ru lllc nl lh iil lUea ll ~ t hal II 
Jl recise volta ge regul utor IlI list IJc i ll ' 
el uded i ll th e illl! truu)cllt. 

Since li ghl iii. reflcc tcd from mut c­

ri a l III SO lllc \\'b al d iffc rent WII Y~, 
rlc pc nd ing IIpOIi i ts di reelio ll of i u· 
c.itlc llce ill rc ln! ion 10 tbc weavc di­
rection. large e rro~ mny he inClirreu 
if this f'lel or is lIot pro\' illed for in 
rile design of the illstr ulIl cnt. In th o 
'I'lI'E 725·A COIUpll ruto r un opl ical 
~rs tem has been (le vi,Sed which dimi· 
lI a tcs this f'rror c ll tire ly a nd lIIakes 
the rctHliu g of the illsl rlllllcllt Auh· 
~ta nl ia lly illfle pe ll denl o f the way ill 
,o·hich thc sill ll p ic is la id on the vie w· 
illg npe rtur('. 

The opl it ll l systcm has also hee n 
luitl out 80 as 10 avo id e lTOr!! tlu e to 
gla re in the reOection from the 
~a f1) p le . Th id is accompl ish ed lJy fo· 

e!ls"ing the ligh t slightly be)"OI1(1 the 
.. a mple SO IIl al i t is su J,jected III a 
di ffuse illuOlination. 

F Ull c t io nally !JICII. th e in st r umf' l1 t 

t·tll1"iSt8 flf II l ight so u rce, a 8(" ri co! of 

'N\ 
CELL f4.~' *: ~:rTt::==t==j~ 

f lL iER _ .... .LL­, , 

LlNS 

, , 
~ 
A 
" " eft 

I-'t t'l lJltK 2. Lighl re rte.:; le. 1 rro ltl t he ~aml' l e tu 
the I,hotucdl Ie Irallii formet.i i" lu e lec lr;,·~ 1 

Il""rg)' anti 'ntticll led On 111<' meier 

fi ll e rs. II light S(!.1l l! it ivc ~ lI1· f ,.cc . a nd ,I 
mc le r . The li gh t SClis iti,'c ma teri ul 
used h as suffi e iCII! output ~o thut II 

mei e r ca ll be usell direc tl y wi th out 
:wll' iific re. Li ght is directefl !lnough 
:l ICll o! syste m untl the filt e r to t he 
sample. which il slrikeiJ 118 mOllo, 
chl'olll ulic ligh t. alld is re fl ected 10 :I 

pho toce ll "ystem so constructe.) as 
to in teg ral e I'rce i ~e l y the re fl ect iOll 
frQI11 :111 directions, m akin g tJl e re· 
spo n.-.c c llt in:i y ind epe nde nt or t he 
cha rllcte r o f the surface. 

III ope ralion. Ihe insll'lllllent is ee t 
u p 11 11 11 ca lihrat ed with II magne~ illl1l ­

ox ide sam p le O\'e r lhe vic"' ing :l pe r­

ture. The shunts eontrt) lIcd by the 
knobs a l t he right li re sci to give th e 
st1l 1HIurd me te r defl eclion fo r each 
filte r . T he samp le is the ll pl aced ove r 
the a pe rtu re II lId Ihe Ulct c r read with 
each filt er successively in position. 
T he three Illc ter readings result ing 
cu mple te ly dcseribe tbe co lor. 

T he co lor OOJllI);lralo r has other 
:Ippl ieu lion~ thun the I1Ic asure lll c lll 

o f co lo rs. h e :t11 be II ~Ctl to measure ~ 
th e t)pacil )' of p ap e r by mcasuring 
Ih e d ifference ill refl ecti on he lwecli 
Ih e p aper will. a whif f' h lwkin g UUII 

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



AUGUST, 1935 - VOL. X-No.3 7 

-- \\itll II hl;n:k bucking. Brigbtncss 11 150 

l';l 1l I,,· Ulc,ISlIn;d II )' t he co lor mete r . 

In this mcnSUfCIll ClI1 the .Ie lillilio" 
ami O/el hod of the Im.tituh; of Pare r 
Che mist i$ IollolH!d. 

Th e comple te colo l' com purnlor is 
~ llown ill Figure 1. A hlwu gh IJO 

;lInplificrfl ure rClluircd. 11 meier of 

I'clHlivcl y low current !!eIlSili"ily a nrl. 
(,O I\~C'lIlClltJy, of cOll sidcrnblc rugged. 
ne~s is llsed. The meier !culc i .~ ", j(lc 
!I II" o pen. I'e rmilliu g f!asy rendin g (or 
tit" del enniua lion of STll:.!1 color dif­
ferc-uce@.. A voltage regui lltor is built 
inlO Ihe ins lnlllJCnt insnring COli­
Il I RIiCy of the light source. [{lipid cll li· 
(Hat ion aguiull l II s lalHlurd is rro\' idcrl 

for. The corupnrator is eillirel y 
ope l'alel! from th e uitcrllali llg cu rre nt 
lII :1i".;;. - C, T. B Lll ilo-: 

CATALOG DATA 

Pln" t'r SUl'pl )': 115" '011,50-60 c)cI(' 
1 ~ 'C jillc, A voltage regu latOi' is ill' 
chill ed for ho lding the illulllinntioll 
10 a ("(llI il l,ant value. Adequatc fll ile 
I)fOICClion is providet!' The toul 
I'tH,cr consumption is 75 WII\l i', 

l)im cns ioll S! (L~' lIglh) ]6 jllchcs by 
(width ) 12 inches !Jy ( he ight ) 12 
ind~('s. ove r·all. 
Nt·t \"/f'ight! ,10 pounrl s. 

Type 
725·.0\ 

Colle IP lI"l 
J"' II ~ II 

{'rice 
, 550.00 

IT'S NOT THE HEAT, IT'S THE HUMIDITY 

A T tLis lime of year wc receive 
'" lUau y leiter! recouut.ing difficul· 
ties - high power faclor. low leakage 
re@islance - wh ich are tlirect ly due 
to the pre" lIi ling hi gh humidity. 
Si nce it'~ III('. weat her, not milch ca n 
he I/olle a hout il. unfortunately. 

Even though direct a bl!orpt ioll of 
Illoistlire ill neg ligible. the formation 
IIf II fiLn ou Lhe surf!lce lowers thc 
ill8uln lion rc~ i s lal1ce and, wlum sub· 
jl'elcd 10 alternating potc nti a ls, ill­
Irolln cc.;; a material loss. Among ill­
wlators there nrc great differenccs 
III IIIQisturc e ffect due to !lurL:lCC 
ch a rllcleristil's. RoughneB~ 0 1' pores 
a l molccular dimensions nrc the illl­
I.ort:lllt factors. Such ccrllrni cs as 
isolantitc arc coa led to reduce abo 
~orJlliolJ. An insulating material 
\1 hich wate r doc, not wet i8 usually 

---Oldy slightly affected by surface 
moist ure beca use the waler collects 
in discrclc drops :Iud does lIot CO\'er 

the wllOlc surfttce. Th e yd Jow bake­
lite, XN-262 Natura l. userl in the 
cas" of our Tn' E,S 505 aud 509 Con­
dt' lI5C r3 jllld in IIiany o tlu!r Jllace~ 
wll el"(, high illsulalion res istance nnd 
low diclcclri e 1Q$s arc des irell. owes 
it s rl'llIarkable frcedom fl"olll Ihe ef­
fect o f surfnec ulQisturf> to this 
properly. 

Unforltmatcly. some of the best 
rlr)' mate rials show the WOI"8I ah~orp­
tiOiI ehllractcri~ ti cs, :'Ilic;1 ;11111 l(uarl z, 
hoth er~!t :"lil1c aud fused. sho",' 
large r dCcrC8i!C,; ill Ihe ir ill~lIl:ttiol\ 

!"esi~t allce with THoisture than JU a ll~ 
ol l1l'r ill8uhTlurs hnvin g mu("h 10w('1' 

,'oluUlc re,o;isti\' iliel'. 1'hi$ char:lctcr· 
is tic 8C!"VP8 to decrease th e difference 
"eh,'eell theM) insul ators and othcti:l 
of lo\\ cr "olumc resistivit y a~ the 
11IIIlIidity of thc ~lIrrolllHJing air ill 
ineretlscd. In fact, it is quite pOllS ihlc. 
tmde r the effects of high humidity. 
fo r qu:tru; insulatiOIl to h a\'c a lower 
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rcsi@t lllu;(' runl lurger power fuel or 
Ih un Ullin ) onlillllry ceramics. 

The Tn'£ 222 Precision Condenl\Cr@ 
ar€' /lQW avnilub le wit h ( u ioC{1 (Iuarlz 
i,,~ulalioll . III ~m 'Itmosphere of low 
rc lali , 'C hUllli llit )", Buch It cumlcJI!lc r 
has ~I figlll'e of lucrit, R" C~. of 0.003 
~ ]U-II 118 cOlllparcJ w"ilh ahout 0.04 
x lO-Jt (or isolaut ite.lts insulation re­
~i ... lllllce i ~ olJOUI 100 IIIcgllUlegohllls 
for {IIHlrlT. iu@ul illioll lind II boul 1 
TlJcj:.u llIcgohUi for isolontjlC. Under 
Ihe IIclioli of high humidity, u (Itlartz 
i,,"ul;lIc.1 cvnlie nl'er IIIl1y hecome 
IJoorcr in respcct to bOlh insulation 
r('~i8 I anl'e mlu power faelor Ihan OIlC 

wit h isolnutit c ill8ululion, their in· 
~u l :l lioll res istance!! re(lucing to per­
Il aps 1000 IIIcJ;olllm . while thc ir fi g. 

: : : = 

ureR of IIIc rit illcl'ca!!e to pcrllllJls -
0.1 x ]0-12. Tll ere lIpPClI rs to be 110 

I! Jlceifie remedy for thia effect of 1m· 
midil,. 011 insu lalion except local 
hea ting or a ir condition in g. The ex-
tcnl to which sll ch a conductin g film 
forlll S is cle Jlcmleut bot l. Ill}On the 
temperature of the insulat or wilh reo 
II I)eCI to Ihe ambicnllemperature and 
upon the characlerislic8 of the flUr· 
fllce it8elf. All insulator which is 
Ul a illtlliuCll o"ly /I few degrees above 
rOOIll temperalure will be \'ery little 
a ffcctcd byeyell :l high degree of rel­
nl ive humidil y. On the olber h llnd, 
lurge amount8 of moislure will col· 
lect uJlon in8ul ulOrl which IIrc u few 
degrees lower tlum the surrounding 
lemperature. 

TYPE 107 DIRECT-READING VARIABLE INDUCTORS 

The table below 6uper6Cdell the 
rllngc@ given for the TYPE lOi Induc· 
lors in the Junutlry, 1935, Expcrj­
IIIt·IIter. T hcae inductors lire now 

fitted with a ,Ii rect-rcading calibra­
tio ll 011 the llial. The accuracy of 
reRflin g ie I 7e of full 8calc. 

Self·' n4/tCUJIICfI M,.,uoi 

1'}' 
10i- J 
10';'- "'-
107- 1. 
Wi \1 
10';' '\ 

7- SO " I, 
00-500 "I, 

0.6- ;; ",h 
6- ;:;0 lIth 

(]I.) ;-;00 ",h 

Porollel 
!.i- U.S " h 
15- 125 " I, 

0. l 5- 1.25 ",h 
1.5- 12.5 ",I, 
t5- 125 IlIh 

, miw;lanCf! 

0- 10.8 " h 
0- 110 "b 
0- 1.1 mh 
f) _II Ill," 
0- 110 ",11 

TIlE CENERA L RADIO COMPANY ma;" the Experimenter, lcithout charge, 
each month 10 engjneer., llcienti.,., and other. inter~ted in cornman­

iralion-/reqllenry meruurement and control problems. Plerue .end requeJts 
fo r lJubscripliom and addreu·change nol;celJ 10 the 
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