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GENElAl RADIO EXPERIMENTEI , 

V-10 SERIES VARIACS-NEW, STANDARD MODELS 

INTERMEDIATE BETWEEN 200-C AND 100 SERIES 

FJOI,1" 1. lntem,ediate betweell the old TYPE 200-CM (left) lllld the TTplil lOO-A (right), the IIew 
lY .. & \ '.10 Vari~ i~ rated IH 10 amperejj for 1I0.\·0It illl,ut. 

• THE R E HAS BEE N an all k­
ward gap bctW<''C1l TYI'£ 200-C and TYPE 

100 Variac:; cI'cr :<ince the latter's in· 
troduction. Loa.cld but slightly exceeding 
200-C capacities called for the much 
larger and more costly TyPE 100 sizc. 

V -10 Series VarilU'S neatly plug this 
gap, with ratings just double those of 
the new V-5 or old 200·C Variacs. The 
liS-volt \'-IO's are rated at 10 amperes, 
with tl IS-ampere maximum, coinciding 
with the capacity of commonly used 
outlets, plugs, cords, and No. 14 wire 
cireuH:;. 

As contrasted with older models, 
V-IO:'IIT (lIS-volt mounted model) de­
livers 112 per cent more J(VA per pound 
than lOO-Q and 59 per cent mOTt than 
200-Ci\r. This startling gain in output to 
weight ratio SWIlUI from three sources, 
recently derived design formulae for the 

ALSO IN THIS ISSUE 

most favomble disb'ibut ioll of copper 
and iron, the usc of a low-loss scroll core, 
and light-weight stmctural parts. 

The art.icle on V-5 Series Variacs1 

dealt mainly wit.h "user" features. V-IO 
Series Variacs have these same improve­
ments, unit brush, simplified shaft re­
versal, better nud extended terminal 
facilit.ies, modcrn appearance, and so 
forth. 

The prcscnt article will be ch ieAy 
devoted to certain highlights of V-IO 
manufacture in the hope t hat an eXI>OSi­
lion of these unseen processes may not 
only be of intCl'cst but may fmthcr nn 
appreciation or built-in Variac quality. 

V-lO's, like nil Vnriacs, start with n.n 
"iron" core. Actually cold-finished sili­
con steel strip with a guaranteed ma.xi-

lQilber ~ Smiley. "V·t, 8eriM Variac .. " BXPBHf MBNT­
HR. XX. 12. Mal' ilU6. 

Pa~ 

AIRLINE ltAl)[O TESTING WITH OR IN3TRUUENTS 7 
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mum core loss2 is used. The strip is 
wound on precision mandrels exactly 
as ribbon wou ld be wound. Side guide.,> 
prevent wandering ; limit switches COII­

trol outside diameter. Ends arc cut find 
"tack" welded to prevent unwinding, 
and cores arc removed from mandrels. 

These cores, however, are far from 
finished. The strains and stresses of 
winding have increased losses to some 
ten times the guaranteed maximum. 
Like balls of dough in wh ich lie incipient 
loaves of bread, these coils of steel have, 
dormant within their fibers, the excellent 
magnetic properties inherent in the 
strip material. To make bread, bake 
dough. To make cores, bake coils of 
strip for three hours at 1450° F in a pro­
tective, non-oxidizing atmosphere, fol­
lowed by a slow cool. Each core is now 
eight pounds of top magnetic perf orm­
ance. 

A finished core is no;\:t sandwiched be-
r tween top and bottom grooved phenolic 

winding plates which, with inncr and 
outer wrappers, mutually insulate cOl'e 
and winding. The grooves, cooperating 
with the winding mflchine, accurately 
position each tum, and make possible a 
precision double-bn.nked winding on the 
inner edge. 

The gaping jaws of the V-1O winding 
machine receive the sandwich (Fig. 2), 
which is firmly gripped by the rotating 
vise. The jaws close; the magazine ring 
is locked to the power-d riven winding 
ring alld filled with wire as required to 
wind a V-1O (pig. 3). After the magazine 
ring is freed from the winding ring, the 
..... ire is threaded over the take-ofT guide, 
through the winding guide, and anchOl'ed 
to the rotating vise, which is positioned 
for the first tum and latched to the gear 
tra.in that advances it one wil'e PCI' rev-
IQore 1_ I. CUA.....,leed not 10 u.,....j A .pecilied 
muimum. 

JULY-AUGUST, 1946 ~ 

FIUUKt: 2. COl'O nnd winding pinto MiK!mbly "1'0 
ilUHlrlOd with "'indinp: bead assembly opened. 
Note pnrticule.rl)' the collccntdeity of tbe winding 

ring e.bout the 001'0 IlCClion. 

(A bo:IN) FIOO n>; 3. Magazine rinK being loaded 
with wire prior to netual windillg. 

(Btfow) 11mUR& 4. A p!l.l'tinHy wound V.IO coil. 
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GENERAL RADIO EXPEItIMENTEIt 

Fll,iURrl 5. Vllri[l.(l coile lire here I!ho .... n in [)llIce ,n 
the O!!cill!l.tiulI: work holde .... of tbe "H)·prolap·'. 

(ilIJ(I~) FIOURE a. 'fhe coil i! firmly held to lho 
I"."" by ~l,e coil daml) here 8h()wn during 

in~talll!lion. 

( llell'1W) .FIGIlIUl 7. Ir,~t.'\lli"g the bru~h tlli<e-off 
,ulrll....ernbly whi{'h curries brush current from 
rutli,,(or 10 lc ... "inul, !uJ.lP<lrtl! the upper end of 
rhe termiulil ,triv lind !!en'e!! M to. r~ilient 

hruah stOI). 

• 
olution of the winding ring. The drive 
is rcversed to wi.nding position, brake 
tcn8ion is [l,pplied to the magazine ring. ~ 
and winding skll'ts, t he winding ring 
pulling wire from the magazine ring n.s 
it wmps tum :lfter turn arou nd the core, 
which moves smoothly into position for 
each wire by t.he ootion of the rotating 
vise. FiglLt'c 4 shows a parti:llly com­
pleted winding. Note particularly the 
uuiform banking formed on the inside 
of tbe coil. 

The V-IO winding machine represcnts 
(to the best. of our knowledge) a radically 
new npproach t.o the toroidal winding 
problem. Unlike endier machines, the 
winding ring is concentric with the core 
eentcr, resulting in a more uniform rate 
of wim removal from Lhe magazine ring 
and permitting a five-fold illcrellsc i.n 
windi ng speed by climinnting excessive 
acceleration and deceleration of the 
magazine !tnd it.s load. A furthCl· advan­
tage is the close proximity of the winding 
guide to the winding, yielding more ac­
ruratc wire positioning. This winding 
mnchine iil a product of our own tool 
room, do\'eloped llnd designed by 
General Hadio. 

After the operations of allchoring end 
tUl'llS, coining to leuve the brush track 
raised, and attachment of t.aps, the 
brush track is "HyproJapped" to a plane, 
highly polished su rface (Fig. 5). Coil tUlel 
base then meet, insuhtion is installed, 
and the coil citunpt'(l down (Fig. 6) to 
avoid passing bolt.s th rough the core 
structure. 

The sub-assembly of brush Lake-off 
lead lllld insulator, next to be added 
(Fig. 7), has three separate functions. 
I t replaces a pigtail, scrves as a brush 
stop, ilnd supports the top of the tel'· 
minal str·ip. Figure 8 shows the met:.l-to-
metal pressure construction of \'-10 ~ 
terminals. Ko dependence is placed upon 
bakelite under pressure. 
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F IGUIII'l 8. &eliollld drawln" of tflrminallUl!lembly. 
FIGURE 9. Allembled and e.plocled '-le"" of tho V-JO Bru~h. 

The addition of the rudintor, insula­
t ion , and shaH parts completes nssembly 
of uncascd models except for brushes. 
Figure 9 gi\'C'S :l.SSemblcd and exploded 
" iews of the V-1O unit brush. Extended 
research Oil cnrbon-to-mcLa] contacts 
have COll vinced us thnt pressure, prop­
c!'ly applictl, y ields the lowest resistmlCC. 
Solder or elcctro-deposiled metals do 
not "wet" cllrbon, they simply cling to 
a relatively few surface irrt'guJarilics. 
Sueh contac ts impt'ovc with pressure but. 
never equn\ direct pressu re contacts be­
tween carbon fmd brush holder. So we 
press the carbon into the bnlsh holder, 
nnd the holder into the brush shell. 
Then we spot weld Ii flexible copper 
shunt (ever try !l copper to brass spot. 
weld ?) between the movnble brush parts 
to prevent. load curren t from traversing 
the spring Hud spoiling its tension. The 

dialllond-shaped retainer is SllHPpcd 
into pineo, and the unit brush is as­
sembled. 

The V-10 eru;c parts arc spot welded 
notched for f.crmin:tl stlip registration, 
fini shed, and then assembled with covel' 
bund, lerminnl covel', knob, and dinl to 
the V- IO to make u V-IOi\lT cnsed 
model. 

The scope of this tll'ticle is too limited 
for a morr ('omp[ete c..xposition of the 
tools and tri('ks, gadgets and "know­
how" tJlIlt go into Varia.c production 
and that. make the new " ariaes moro 
useful, m ol'O reliable, more efficient Hwn 
evcr before. Wo hope we h:we been nble 
to show you somethi ng of the care and 
preclsloll that make today's Variacs 
better. 

- GILBERT S:'IILEY 

SPECIFICAT I ON S 

.V()I~: Models Are do.;ignll.ted by type number. 
The ba.sic VA HI ,\CS, V_tO (rQr IIS-"Qlt input) au,J 
V_lOll (ro. :23().v<)ll input). lI.e ,upplicd with 
terminal ~trip. but ,,<jlhou~ ellS(!, terminal bo:r, 
~wi leh. oon"lluil'noo Qutlet, and oo.d. :'.IOOell 

,...... V_ IO:l1 and V_IOII:'. I inelude the CII!!e. i\lodela 
V-tO:\IT and V-IOBMT are 00"'1)\(1", mnuntcd 

models ,,'i tl> CII:!oC, terminal bo:r ...... itch, oard. "nd 
outlet. 
Dials: O jala .Te oogrRl'oo fQr o\,or"oltnga oannee­
tion (135o. :270 "olU maximum). Special dialillre 
u"",ilnble for liS- and 23O-vol~ ma:rimum output. 
Dial i~ re"c~ble, one .eitie for table mounting, the 
othfl. for panel. 
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GENI RAL RADIO E X PERIMENTER 

Yol O 

Lo"d RsdllJi: ( I<VA) l.12n 

Input Volt.ll&O US 

Output \ 'oltag<l 13. 
(Zoro to ) 11 5 

Hllte<;1 Curr('u t (A U11ICrtll) 10 

M,.~ im llm c., r~ut (Amperllll) 15 

No- t oad J.o.-OO...-.(Watl.l!) " 
Overs l1 lleight for Tablo MOllut ing (Inches) ." 
Mu.imllm Pane l ThieknC!lll ( l oehCII) .. 
~ptb behind P M"I Onobeo) 3 ..... 

Dia.meter of Variac Cylinder ( Inch8llJ 0' .. 

Add for Terminnls (InchC$) .. 
Net Weigbt (Pounds) 11" 
Code Word HAZEL 

P dce 127.50 

'W, th I Iii-Volt Inp ut . ppllod..,..,.. h. U the ""ndll'l[. 
Loo.d ratiDj[ ill red""'" 10 noe-half the utile .ho ... n. 

• 
V. IOM V-IOllfT v·Jon V_IOIIM V-IOIl,\l T 

1725 I. 725 1. 15 1. 15 1. 15 

tiS II. 230 or 230 or 230 or 
'15 11. 11. 

13. 135 270 270 270 
' 15 115 230 230 230 

10 10 -, • • 
2' 2' 2' 

15 " • • 5 

17 17 17 17 17 

." ." ." 5'1 ." .. .. .. .. .. .. ~ .. ~ 3",. • •• .... 
6",", 6"" 5'" 6"" 6"" 

.~ I " ,," .. .~ \ "4 

11 " ,, >< 10 " 11 11" 
!lEAVY IIE1..OT JII NNY 1l0A IlY HOBBY 

129.00 $31.50 $31.50 533.00 135.50 

DE LIVERIES T O ST ART IN NOVEMB ER 

" 
I"tGUU: 10 . Ulliv~ dime ns ion sketch for V- I O series VarisC!!. 

,.-' -

RlJ8££RFCJOrRNGSPROJ£CT "14 ' 
CO/IIfflBS INTO fNlSE FOR fJWEL 

,"U"'", 

.. , 

I~ 
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AIRLINE RADIO TESTING WITH GR INSTRUMENTS 

-THE FINAL STEP In the 
t~ting of radio dil-cction finders u!<Cd in 
American Airline>; Fiflgships i1; checking 
them aguill.'it GenCrill Hlldio Sj~nal 
(:c.nCrtUol'l'l. 

American, which flies the greatest 
fleet. of commercial aircraft in the world, 
hILS two of j hese liignru generators in 
constant usc in their Radio Overhaul 
:o!hop at La Guardia Field, New York. 
In the cour~c of :\ regular 9O-duy I"lIdio 
overbaul, the direction finders arc put 
a ll the revolving test IIlliUd whose aerial 
;.'1 {'Oflllcctcd with :I T'YI'~~ G05-B 8t11l1d­
Ilrd Signsl Generator. Whcn the over­
hnul is finished, and immediately before 
the unit is sent down to the haug:\r8 for 
installation in one of lhe giant Flag­
t'hips, it is sent. to the "Rcl'ccn room" to 
be checked out against Zl. TYPE SOb-B 
Ccncrutor. American owns 200 nldio 
direction finders, which nre completely 
overhauled after every 90 days of 
service. 

Americnn Airlines has found lhese 
generators to be among the besL obtain­
able. For American's purposes n, ~ignlll 

generator must t l":\llf<m i t :\ signal I hat is 

1I0l only measurable but extremely 
accurate. The generators in lise in their 

FIOl,11t1l I. In ~h& 8I;N)I.'n room of AlIIericlln AirlinC8 
radio-overhaul .. hop. aUlomatic directioo lindera 
liN! n\OUuted on Il nwoh·ing leet I""nd and cheeked 
lIgItinn .. Geneml Radio TTpl\ bOS-lJ StlindlU'd­
Signal GenerMor. Uue lead mQChanic Gorard 
Miller tellt.i! the 8eL "'ith n TTI'I<: 726-A VIIClIlIm_ 

Tu lle Voltmeter. 

Ftoulu: Z. The 'ITPI': 631·0 SuoixlI.ac is u.I!C(l to 
check vibrator rectu by JIUllI!I 1Jarl"ea\'M, \elld 

mechanic ill radiO-O\'erhaul ahop. 
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GENE RA L RADIO EX PE ItI MENTER 

radio shops cover all frequencies in the 
high frequency band. 

The Sibrnal Generators are but two 
of t he piece,;; of General Radio Co. 
equipment in usc by thi.~ great airline. 
Also ill constant U,.;{' in thcir shOI>S at 
La GlHlrdia arc Ihe 'I'yl"t-~ G50-.\ Imped­
ance Bridge, the l YI'E Gal-B StrOoolac, 
the '1\.,£ 72G--.i\ Vacuum Tube Voll.­
meter, and the ' l 'nE 813-A Audio 
O~inator . 

The Volimcler and t he Blidge h(1\"c 
come 10 he hi!(h1y important pieces of 
equipment in the routine operution of 
Ihe !lhop. Whi te the lmped:lI1ce Bridgc 
is :lct ualty il Itlhol'3.tory in<;t rulllcnt, 
Amcrican n1Clio c nl;iuecrs h::\.\'c found it 
to havc an impOrl:lnt duily U,'iC in the 
IC.'Hing of vurious parts. Wilh it thc 
capacity of ('olldenscl"ll, resistance of 
rc;: istol":l, 3l1d illducUUlCC of coils cnn be 
immediately a.,-;cCl,tuincd. 

A !:i troboscopc it; not only ~L great 
lime a nd trouble Silver, but has come to 
beJI true neccs.-;ity ill the modem .. OOio 
~hop. Americall Airlines ha.'1 in its 
Rad io Overhaul a Geneml ' Hadio 
S lrobotac, '1\'1'£ G3 t-B. Thi.$ piece of 
equipment is smull enough a nd light 
enough to be handily moved to wherever 
it might be nceded. It is in con:;tnn t. usc 
by American radio rcpairmen , who 
bring it into pIny in anfLiyzing Ruythin/o: 
thaI moves. With it dhrator reeds arc 

• 
checked for proper contact, nmlatures 
are searched for correct bru;;h contact, 
und rotating gyroscopes nrc in.~pccted. 

T he Strobotac is frequently tI~od in 
the Amcric:m ~hop5 to check ilcms 
which tlo not in thc:m."Ch'C!I move, but 
which nrc nfTC('!(,'<i by movement. ThL:< 
is done on a " f:l haker tnble". The table 
is mou nted O il shock mounts, a nd a high 
SPl'Cd air motor with an ntt:lched ('Cccn­
trie wcight i.~ COllut.'Ctt.'d to thc table 
itself. All itcm which might be :UTech,'(1 
by vibmtion i.:l put ou the t:lllle. Theil 
the table i.'l pul into motion a nd the 
it cm in qUC'ltion ~cannC(1 with thc 
Strobotne, which will "how up !lIIy 

C'l"flcks 01" bad cOll ncctiuns cltu,,('(1 by 
t he s lrO' .... '1 of the mOl ion. 

Po::;.<:ibly the IJC:'it record SCI for Ameri­
can A.irlincs by a Genoml Hndio product 
is that of the TYPE 813-A Audio 08('il­
Intor. This O:'lf:iIIntor, which tmn"-miU! 
t\ COIl.'itant 1000 cycle tollC, WtlS cho~cn 

by American for u."c ill their l'nnp:e 
~ta t ions in M exico. T here nrc five !Oueh 
f;t.at iolli; in thc company'" )' l c..x i('lln leg. 
Thc;:c "tat ions were put into ol>cration 
on Scptf!lllbcr 5, 19-12. Oil )'larch 11, 
1940, the fi~t one of the ()"'eill!l.tOnl to 
need rcpu.ir wn.~ reccived in the Amcrican 
Ail·lines shops in New YOl·k. Thi,. make.'-! 
a ioud of 41 mOnths of constant ,.:el'\, jce 
by five C:cnCI'ul Radio Audio O~Cil1ll\On< 
before one of them nccded n.dju ... tment. 

Ted and photo&Taphi ror til;' arlicle ... ero rurn;'bod throuab thu eourta.y of Americlln Ai,linOl, Illc. 

GENERAL RADIO COMPANY 
215 MASSACHUSETTS AYENUE 

CAMBRIDGE 39 MASSlCHUSETTS 

M[W YOU I, NEW 'OU 
50 W[sT STUH 

TH.- WOUH 1·5111 

TELEPHO NE : TROWBRIDGE H OO 

BRANCH ENGINEERING OffiC ES 

LOS UG ElU H . CllIFO'NI~ 
Ut NOI'" HI!l HLANO UUH 

TO _ HOLLYWOOD HII 

CHICA GO I , 1l1lN0 15 
110 SOUTH II1ICIIIUM U(HUE 

TEL . _ WUU" III. ......,. 
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