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POWER FACTOR MEASUREMENTS IN OIL ANALYSIS 

Y YES" heclIllIc II familiar 
method of determi ning 
the end of Ilie uscfull ife of 
automobi le lubrica ting oils 

us II result o f an intensive advertising 
cU lllpaign some months ago. 1I 0wC\'cr 

f""'" sli lisJaelor), this Icst ilia) lun c been to 
oil companies. public.scrvice corpofu
lions using large <Iullnlilics o f insulat· 
ing oils in transformers and cab les 
rC<luire II mOfe s l>ecilic Icst. 

I IIsulating oils lila}, gradually de teri. 
orate due either to continued operation 
al 100 high voltages or to fouling. If 
stich n condition is neglected, break· 
tiO\\ II ..... ith los8 ofscrvice willeve ntulllly 
occur. In order to avoid failures of this 
Inlet some companies have adopted 
the "Say Yes" policy-that is, ha ve 
simply changed their oi l at intervals 
which they considered sufficient. This 
ha s resulted in a reduction in failures 
a s well as a considerable waste of oil. 

I t has been determined that the de
terioration of the oil is accompanied by 
an increase iu po,.,er factor. I)ure oi ls 
have power fa ctors so closely approach-

r' ing zero as to suggest that were a ll tile 
impurities removed the power fa ctor 

wou ld be zero. Progressive power com
pu nies are, !llerefore, inuugurlilin g 
rOluine tes tin g of tfansformer and 
cable oil s so that all o ils may be reo 
1ll0\'eJ from service before the danger 
I>oint is reached, \\hile insuring the 
mll'l( illlum safe use of the oil. Such 
sen 'ici ng is resulting in SII\' ings for 
those companies whi ch 11Il\'e inllugu. 
rllted them suffi cient to more dUlII pu y 
for Ihe service. 

While it is not likel y thaI the corner 
service station \\ ill insta ll a I>ower· 
fa c tor bri(lge to de termine the state of 
.the lubricating: oil ill yOUf cra nkcase in 
the immed iate fu ture, it is true that 
impuri ties in lubricati ng oil can also be 
de tected by the po\\'er-factor method. 
This method of study is \' iewoo wit h 
increasing interest by all oil techni. 
cians, and there is agro\\ ing probabilit y 
th at electrical tesLS of oil purity will 
become a standard part of refinery 
t.cchnique for a ll t}'l>Cs of oils. 

M easuremenLS of thi s sort are alllong 
the more difficult to make because of 
the \'cry low power fa ctors which must 
be measured. This hos resulted in R 

consid erable sludy of power.factor 
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measurement s and the (lc\'cloprn CIIL of 
a staudard measuring cell for low. 
po\\cr fa ctor li<lui<l s by Professor J. C. 
Il:tlsbaugh o f the \'fassachu.sctt s Insti
lute of Technology. This work was 
carried 0 11 under the sponsorship of the 
Na tional E lectric Light Association. 

To so fine II degree hll ve the mea· 
surement s of power factor been carried 
in this work IlllIt nOI onl y the effect of 
slight dust deposits on the con denser 

The mcasurcme nt of diclectric con· 
Slant a nd power fa c tor o f a li<luid silch 
as an oilre<luires the use of a test cell, 
llil air condenser" hidl may be filled 
"ith tile li<llIid ami whose cap:lcilance 
and power fact or lIlay be measured, 
firs t I,hen it isenlpt y and second "hcn 
it is fillcd "ith the li<luid. 

The ra tio of tile "filled" ca pacit lHlce 
to the "cmpt y" capacitance is the di. 
electric constant of the li q uid. T he 

FIGUR!'; I. Schemalie rel)resentntion of ~ 

shielded 3·ter-minal oil cell which eli minates 
errors due to fringing and 10 losses ill the 

dielcctricsUI)pOrl 8 

!~~:t~:I~:~~ aLll:~II~:I:':: ~ac~.~d~~e~a sd~: ~ 
Iccled. 

The General Badio Company ha s in
stituted the manufacture o f cells for the 
measurement of dielectric consta nt of 
oils after Professor BalsLaugh's design 
and under hi s (lircction. There is now 
aVllilable the celt <Icscribcd in the fol. 
lowi ng article. - EI)ITOII. 

power fa ctor of the li<luid lIlay be de
termined from the vlIlues of powcr fac_ 
tor observed for the 111'0 se ts of ca pa c
it a nce lIleaSllrelilent s. 

For rough Ille:lsurc mcnt s an onlinary 
two·terminal shielded condenser will 
y ield slltisfa ctory result s, but there arc 
two sources o f error which make thi s 
simple cell useless for precision work . 
The fir ~ t error is lhat due to fringin g cr· ,..........,. 
fec ts at the cd ges of the condenser 
plat es. The second error is that due to 
the capacitance and losses introduced 
IJY the solid dielectric SUPI)OrIS, lhe 
losses ellt ering into both measure · 
men ts. When bo th the l)Ower fa ctor and 
ca paci tance of these SUPI)Orts are small 
as compared with the power fa ctor a nd 
ca pa citance due to the liquid , the ac
curacy o f the power factor determina-
tio n asca leu lat e<1 from forlllulae will be 
satisfa ctory. On the o ther hand, for 
li(IUids with slIIalll)Ower factors, errors 
due to losses in the solid dielectric sup· 
port s will be relatively large lind the lIC' 
curacy of the final result will be unsat· 
isfa ctory. BOlh sources o f error ca n be 
eliminated by suit a ble design of lhe 
cell. 

Excep t for special Purl)Oses, lhe two 
electrodes o f the cell Cll ll he either par· ~ 
a llel circular plate .. or concentric cy l-
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r ~~d~:~;g:ll:g~:d:;'at;d e::::~I::~~ ~~ep~:::t~ 
arouml olle p!llte. insulated from it but 
kept at the sa me potelit ia l .• The secoll~1 

elect rode is then aIlO', ed to ex te nd for 
some distance past the ga p be tweell the 
guard ring aud the guarded electrode. 
In thi s \\a) the lines of force hetween 
the two principal Ck-clrodes of the cell 
urc uniform O\'er thc whole surfnce of 
thc smallcr onc. 

Such all arra ngemen t of elect rodes is 
sl.o\\n in Figure I bu t bdore discus"i ng 
the constructional deta il s it wi ll be IIC(>' 

cssa ry to considcr the Cll pIH.: i[anee ne t
\\ork it reprcsents. 

There are Illree dist ine l ca pacitanccs 
ill\olve{l. the direct cllpacita llce CUI 

bCl\,'ccn [he two IIIl1in elcc tnxles lind 
thc direct cllpacita nces Cu; IIml Cell 
bel\\ ecn tile gua rd ring a lld each of the 

~ t\\'O main eledrodes. These arc relllt;..'<1 
electrica lly liS shown in Figure 2. Each 
of the three ca pacitances is called a 
" direct" ca pacitance to d istinguish it 
from tile -' toW 1" cllpaci tunce l)Ct" ;"'C1I 
Ille IWO corresponding termin.lis. Ti le 
lo tal capacitance is cOII'l>oscd of one 
direct capacitance a nd the ca pacitance 
of thc o ther t\\O direct ca pacitances in 
serics.· 

The direct ca pacita nce CUI be t\\ een 
the two l11ain clectrooes lIlay be mea· 
surC(1 wi th a suitable bridge circu it. 
This usually in volves the LI se ora Wug. 
ncr ground . in which the guard ring is 
grou nded and thc low'l)() telltia l elec
trode brought to the sa llie l>Otclit io l. 
The magnitudc of Cw a nd Cell. a l. 
though cnteri ng in to the prcli millary 
alljustmelll8 of the bridge. "i ll lIu' e 11 0 

effeet on the measurement of the dirt-oc t 
f""""' capacitanee CUI' 

~~~I~1rG::.!:.I'·~!j':' &~i~:;~"'\~;il'.I.·~I!~~,:::..~: 

FIGUKE2. CallacitallCe network rora 3·te.mi
naloilceillikelheoneeeho .. n in 

Figure8 1. 3. and I 

I n a cell constructed li ke the one 
8hOI'n in Figure I the effect on the di . 
rect ca paci tance CLiI o( the solid <Ii
e lectric supports "hich serl'e to IlOld the 
electrodcs in I>osition cml Leel iminated 
by so placi ng these SUPI>ort s tl lUt they 
110 no t e;\:tend in to thc electric field be· 
tl, eell Ille main electrodes. In Figtlrc J . 
thc lowol>Otelitiul electrode is sus
pe nded by a dielec tric SUPI>ort. the 
high 'l)()lentia l elcctrode heing allachw 
by insula ting spacers to the guard ring 
wh ich in turn is susflend ed from und di
recti" connecte(1 to Ihe shiel{1. 

Cel ls using C) limlrica l electrodcs lik e 
the one shown in Figures 3 ami 4 can 
also be built . uII11 in thcse the clec 
trodell llrc most cll sil ), mount,ed on an 
axia l insuluti ng rod. Both the high'I)()' 
(en tia l elect rode and the gUllrd rings 
arc mount ed on Ih i;; rod /111.1 the low. 
l>Otclltiul cieclr{)(lc SUPI)()rte.i 0 11 insu. 
lalOrll bridgi ng the two guard ri ngs. 

Since, in both designs, the .Iircct ca · 
pacitllnce CLI, conta ins 11 0 solid dielec· 
tric, the ratio be tween CLiI when the 
cel l ill fill ed to Cw whclI it is empt ) 
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gives directly the dielectric 
CQllsta nt of the liquid. For the 
sUllie rCllllon there is no <Ii
e lectric 1088 associuted "ilh 
C,.II, a nd its l)Ower factor is 
zero "hen tile cell is empt y, 
hCllce the I)()\\er factorof C/.,I> 
a il measured whell Ihe cell 
is filletl , is the true I)()\\cr 
factor of the li(IUid . 

This is strictly true II I low 
\01 1111,":8 only. AI voltage 
gradiellts sufficiently high 
to prOllucc ionization, there 
are appreciable losses in the 
air hcl\\L'e1l the plates li S 

'"ell us in the gas occhlllcd 
in the e lectrodes 

and 4 is the General Hadio r-. 
'1'YI'£ 683,A Oil Cel l, the 
arrallgement of parlS being 
due to Profcssor Bals.baugh. 
The elcetrOtles alld all Ihe 
meta l used for mounting 
them are of 1)OIished uickel 
aud the Slelll , SUPl)Orling 
rods. and conlainer are 
pyrex glu ss. The hi gh. 
I)oleniiai electrode and the 
IWO gllanl rings arc welde41 
to nickel Iliscs which fit 
tightly o,er the glass tubing 
at Ihe center. lIoles arc 
punched in these ,Iiscs to ai, 
low circulation of the liquid. 

The 10w·l)() tcn. 
thclIIsc]'cs. Pro. c;;;:;:;;:;;:;;:;;:;a1 
(essor J. C. llals_ Jl=;:;;:;== ~:~I~I;~~:~()(:~i~~ 
baugh· of the \lassachusetts 
InSlilute of Technology ha s 
sho ... n that the I»o\\cr factor 
due 10 occl uded gus may be 
118 greal us O.O()I % lit room 
temperature for a ])Olell!iu ] 
difference across tile eel! of 
800 ,'ohs. This pov.cr factor 
increases rapidly 'Iilh tcm
IJoeralure and may amount 
to 0.02% at 100QC. By de. 
gassing tile clcctrodcs. tile 
1}()"Cr factor ma), be rcd uced 
to much less than 0.001 % 
and malic prac tica ll) COli· 

stant" ith temperature. The 
small losses in tile a ir may 
be elimi na tcd by making thc 
cell air light and remo"i ng 
the air. 

Tile 0011 show n in Figures 3 

'J . C. D.\obu.~ ..... A. lI ..... nbo.-• • 
Hc.-pI"O ...... i~.1"heoor, of. !'oWH·r .. ' .... 
H.id ... H ) ...,,.. of ,,,," F .. n~l,n I ... ".~, •• 
Vol. 218. No. I. J .. lT.I9J~. 1'1'. 49-91. 

FumllK 3. General 
Hadio TYPE 683·A 
Oil Cell, a aN led 
11:1.&1 oonl.;ner in 
whichlbeeleclrode 
Iln'Clure Iho"'1\ ;n 
Fig. " ii IUlpended 

way bctv.oon the Iv.o guard 
rings by means. of the t" O /"""I" 
pyrex 8l1PI)()rting r()(I;;. 

Theeleci rotle 81 ruc tu re Sll P' 
l.IOrted by the axial tubing is 
it self mountell in a two.piece 
pyrex cont ai ner. The lo"cr 
portion of Ihe containcr is 
pro\ ided with IWO tubula· 
liollS 80 tlutl the whole cell 
ca n heevllcullted and the li(I' 
tlid tinder test introduced ut 
low pressure or in an atmos· 
phereolher than air.Thcjoint 
between the twO secl ions is 
ground 10 help maiutaiu a n 
air-t ight seal, at the SlIme 
lime l:Joermillillg the dis · 
mounting of the asscmbly 
for cleaning. Both the con, 
taincr and the clCCl.rOtlC8 
ca n be cleaned satisfactori l) 
hy 8C\'e ra l fllIShillgs v.itll ~ 
carbon tetrachloride. 

The lead wire for the high. 
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r ~:;:~;:l tl~e~~:7::1 ti~Li~~~~llg~'~li c~t1; 
thermometer or a thermo-couple Illay 
be placed for measuring the tcm
perllture o f the li(IUid. ConneClions 
10 the low_potential electrode 

The spacing between the electrodcs 
is 5 /32 o f an inch,a know led ge of which 
cllllbies one to calcu late the voltage 
gradie'H in the sample under the test 
conditions employed. The direct ca . 

and the guard ring are brought 
ou t by nickel wires through 
sea ls in the uppe r section or 
the container. The low-poten
tial electrode lead is sh ielded 
for its ent ire length. This 
iIIethod of bringing out the 
Icrminals increases the guard
electrode capacitances as 
shown in Table I. 

All the nickel parts arc 
heated in a vacuu m to rc· 
rno\'c occlullcd gases and arc 
tllcn gi \'cn a treatment ill 
\\ hiclt the occluded gas is re
placed by h),llrogcn. This 
markc(lIy decreases the en· 
ergy losses in the cell due to 
occluded gas. 

A n important fca Lurc of 
the General Il.adio oi l cell iiS 
its abili ty to opera te with a 
vcry sma ll sample of oil. The 
externa l container has a 
volumctric capacity of only 
200 cc. This not only pro\·ides 
cconomy of samples but it 
also mcans that the temper
ature·controlled water balh 
usually \Ised need 1I0t be 
large. The over-all length of 
Ihe cell is 17 inches, and the 

FIGuaE ·I.Ele<:!rode 
8l rU<:lure of the 
TYPE 683.A Oil Cell 
""ilh the high po
tentialelectrodein· 
8ide the low I)Olcn· 
lial e lectrode and 
Ibetwoguardrillgs 

pacitance of the measuring 
electrodes in air is 7 Ilil f. Va l. 
lies for the other capaci tances 
are given in Table r toge ther 
with values for Ihe electrode 
Slructure only, as shown in 
Figure 4. 

'1'.\111.1': I 

Dir~'<:l Cal,s<:ilanCC8 for 
T rl'R 683·,\ Oi l Cell 

C llI CCII C lC 

Cell ooml,lc te . . 71'1' 121'I'f 31'1'( 
EI~'<: t r<)dc801lIr 71'1' 81'1' ( 71'I' f 

In use dIe oil cell should 
be surrounded by a grounded 
s hield. Th e me tal COII 

tainer for Ihe waler balh lIIay 
serve, or, if a water bath is 
not used, lin -foil can be 
wrapped around the lower 
portion of Ihe container and 
grounded so L1 nll the slight 
leakagc over the surface of 
thc ghl ss will not introduce a 
loss in the ca pacitance of 
thc measuring electrodes. 

The price of the '1'\'1'1': 

683·A Oil Cell is $150.00, 
complete as shown in Fig. 
ure 3. For those who wish 
to ada pt the cell for use 

over-a ll width across tile laoillatioll6 
is approximately 8 inches. The OU l

sid c diameter o f thc glass containcr is 
2% inches. 

with existing equipment, t he electrode 
structure itself ean he obtained sepa
rately, price $ 125.00. 

- HOIJEIIT F. FIEL!). 
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POWER SUPPLIES 

r::,E ~~I:~:J~::IS O~l:~::~:l;~g t:-C S~~)~:~;. 
ordinary vacuullI tuhe instalilHioJl8 

has rccei\'cd much a ttention in III C 
last decade. AI th e present \\ril ing, 
two met hods o f obtaini ng this power 
are gellera lly used, namely, rectifier
filter c(luipmCnl opera ting from the a-c 
line, ami wet or dry batteries. J\ l":lking 
11 choice beh'ccn II 1)O\,<:r suppl y or a 
La tt ery ins tallat ion rC(luircs a ca reful 
considera tion o f the part icular cir. 
cumstances in volved . In general , recti . 
fier-filter C(l uipmClll is used ",hene"cr 
possible 10 el iminate the inCOll venie nce 

and expense of rnailll Cllancc and re
placements n!(luireo ill a ll Lat wry 
instal lations. 

There are two genera! types o f IlO\'Cr 
su pplies, depending on the par ticular 
use for " liicb thcy are designcd . Thc 
firs t t.ype consists essen tially of trans
former, rcct ificrs, a nd filter, wi tll no 
means o f changing tllc doc output volt
age level. The SC(:ond ty pc nocessarily 
in vol,'es the samc C(luipmen t, but in 
add ition cmbodies a mcans o f inde
pcndently con trolling tile output le\'eI 
of the doc voltage. Thc firs t 'YI)C of 
po\\er supply is designcd u~uall)' for 
commcrcial ins tall;ltions whcre til e 

/~~'

~. ., -. " :': --- ' . - . 
,. 'j 

'i'YPE:67Z·A PowerSullply. Tbia isoneof IWO 
newl)Owcr-SUIIl'lyu" ilBin ... .. ichtheoutpllt 

"oltage ia adjustable 

unit is to hc ]lCrrnanentl y ins talled to 
supply, say, C lass A or C lass 13 1l1Odu
lators. Thc seeond tYI)C, which incl udcs 
thc firs t as a Sllecial case, is a ge neral 
purpose instrumcnt , such as wou ld be 
used for ma nifold purposes in thc 
ex])Crimcn tlllla boratory. 

h is not diffi cult 1.0 design a po"cr 
supply tha t will y iel(] a g()()(] rcgulation 
a t a givclI \'oltage Ic\'ct. Whcn a vari
nblc voltagc Ic\'eI instrument is de
sigllcd , howe,'cr, ca re IIlUst bc takcn 
thlit tile rcgula tion and cffi cicncy hold 
up at ;111 voltagc Icvels, Thc most 
obv iolls way to vn ry the volt ngc Icvel 
of a power supply is to plllcc II rcsis t
ance in series with or a potcntiomc ter 
across the output. Eithcr one of these 
methods ,'cry seriou sly impairs the 
rcgu la tion ami the cffi cicncy of Ihe 
p()\,er supply, a nd the mel hoJ is of 
littlc practical use unlcss the l}(lwcr 
su pply is to he opcrlit ed al a fi_xed load. 
Placi ng lIle rcsis tance arrangclllcnt in 
the prim ary of tile plate transformcr 
avai ls not hing as it is mcrely rcfl cctcd 
into lhe secolH\a ry or high-vol tagc 
circuit. A laplled transformer lIlay bc 
used to secure va rious voltagc lcvels, 
but such del' ices bcsilles bci ng incon_ 
vClliell t are lim ited in tllcir ra ngc a nd 
afford no tX)IIti,mous vol tagc COlltrol. 

Thc Gencral Hadio Com pa ny ha s 
aceonl ingly brought forth two powcr 
suppl y IIllit s th al incorporate lhc usc 
of Ihc Variac, a cOlllillllO/tsly !:(lriublc 
auto transform cr, in the primary of tile 
plat c transformer. The Variac is dc
scribcd in thc Jlllle-Jul y, 1933, and the 
Jalluary-F'chru ary. 1 93·~, issucs of the 
£n)(:rimClltcr. Thc VlIriac ol)Cral,cs a s a 
linearly variahle \'oltage de\' ice Ihllt is 
iudcpCllllcllt o f load current. Unlikc 
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• ft, : • . .,," . 
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TYI'~ 673·'\ Power SUI11)1),. Practically an y 
"ohage from zero UI! to the rRled maximum 
ca n be oblaiued from the higl ... ·oltageslIJlply 

c ireuil o rtiJis unil 

the potentiometer control, there is no 
appreciable series or pa ra llel resistnnce 
introduced into the line 10 impai r 
eOi cicncy and regulation. Conscquent ly 
(III)' , 'O[I;lgc and Cllfren t ttp 10 full load 
ma y he obta ined without sacrifice in 
regulation or effi ciency by merely 
manipula ting the \'ariable lap of the 
Variac mount ed on the panel. Accolll' 

......... pli shing t he sa me ends wilh resistances 
would ent a il a great dea l of bo ther in 
order 10 loca le at lhe correct poin t in 
the output curren l and VOltll gC region. 

The fill ers arc of the choke input 
type, and are care full y designed to 
yield a low ripple voltage and a good 
regulation at ally particular selling of 
the Variac. The characteristics of the 

two power supply unit s are briefl y given 
below . 

The T WE 672·A Power Supply Unit 
\, ill delive r 45 wa ILs at 300 volts, filII 
load. ltmay be used 10 supply vacu um · 
tube circuit s of any descript ion what· 
soever as long as the \'o ltage and cu r· 
rent ratings are not exeeede(1. A vari. 
able bias voltage up to 100 voll s is also 
provided. The hum is less than 0.1% 
of fulllo8(1 voltage on either the anode 
or billS supplies, expressing hUIII as the 
ralio (in pe r cen t) between the r.m. S. 
ripple and the d·e voltage. II l1/ns of 
Ihi s order of magni tude arc not objec. 
tionable in any type of ci rcuit. 

The TYPE 673·A Power Su pply Unit 
is designed to deli ver power up to 225 
wa ll s al a \'o ltage of 1500 volts. Tube 
in stallations of any description may be 
supplied by this IInit as long as the 
Cllrrent and volt age ratings arc not 
exceeded. The hum is less Ih an 0.2% 
of full load \'Ollage. 

BOlh power supplies ha\'e panel 
meters that read the ou tput current 
and voltage. Any ground connections 
may be employed and each unit is 
suitable for table or relay rack mOllnl · 
ing. The rat in gs arc given below. 

Vol/('gc.C .. rrCIII Ralillgs 
Cod. 

Typl' /fig" Voltage Wa s llcaler Word Price 

672·A 

3110"'''50'''' 1 
100 v, 2 ,m. 45waI 2.5 1· 18 130

'00 400 I' al "0 load and6.3v 

6 73·A 1500 vat 150 ma 65w at 10 v 180. 00 
2000 v at no load (center.taplled) 
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A VARIAC FOR HIGH POWER 

T" ~U ~lil::IY C:~:~llil~;ol,:~;;~ :~;~::~ Ia~!:: 
transformer has found in industry have 
resulted in a demand for units ca pable 
of handling I,igher powers. The 'l1.' j'e 
100 Variac ",jl h a 2.kv8 ral ing is now 
available. This instrulUent is suitaLle 
for reducing voltage on dc\·iccs rC<luir. 
ing considerable l}Ower, and it is 
especially well adapted 10 problems of 
theater.light cont rol. 

The new Variac follo\\ 8 the same 
toroidal core consLfuClion as those 
earlier announced. [t is supplied in an 
open iron frame ",hich serves 8S Ilro
teclion against casunl coul uet wilh 
current_currying parIs, bllt is not 
101ally enclosed . 

The rati ng of Illis 'rpe of dnice 
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OUTP U T -VOLT S 

.'IGUIIF. I. Maximum allowablecurrcnl that 
Clln be drawn from a TVl'R 100·K Varipc 

plottedaaafunciionofoulpulvoitalle 

F"ICURK2. The 1'YPR 100.1. Variac ia identical 
wilh Ihe 'l'TPR 100·" Variac. ~ho .. -n abo,·e,es. 
eel'l dlPllhe formeril tleaignedforoperalion 

on 230-"oh cireuill 

prese nt s iiOlllewlull of a prolJlem, since 
hoth the ma,;iJIIIIIll current a nd lIIa,; i. 
mum I,;,'a tha t it ca n handle sa fel y are 
fUllctions of tile on tput .oltage. The 
Tl'N: 100 Variac has hcell rated al the ~ 
\olt.alll ilere rating of the resiSlh'c lond 
which it ca n carry lit full (l ine) voltagc. 
That is, Ihe ins trumcnt will control at 
a ny selling a load wltiell draws 2 I,;"a 
at the rated line voltage. I t should be 
poinled out Iha t the Variac will nOI 
delh'cr 2 I,;.'a a l reduced ,'oltage 
settings. 

The current.carrying capaci lY o f the 
unit is II Iliinilllu lll a t appro,;illlately 
lu, lf. , 'o1tage sett ing. The curve of 
Figure 1 shows current-carryillg ca· 
pacit)' as a fun ct ion o f the outrut 
voltage of the Variac. The Tl'PE 100 
Variac is available in U S·volt aod 230· 
volt mooels. Complet.e Sllecificatiol1s 
arc available Oil re(jlllls t. Price, hOlh 
lIIodels. $40.00. 
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