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THE TYPE W5 VARIAC ®-A NEW AND BETTER '\ 

VARIABLE A UTOTRANSFORMER 

To maintain leadership, today's pmd­
Ut" must keep abreast of the times. 
~rn:l\l changes in dcsip:n und conSl t'u('­
lion. to upP;nldc qunlity, arc made ('011-
linuully, but mujo]" im provements dic­
tate' n new design. 

"....., The !lew T\'I'~; W5 r(\riut ® reprc-
,.;ent::! the s('coud busic model Ch:UlgC 
since the ndju;:tllblc aulotmnsformct' 
was introdu('cd by the General Hadio 
Company over t.wenty years ago. The 
1)('\\' design incorporates the latest fcn­
lut'N, which cUlitomcr cxpcricll(,c has 
shown to be useful, and it. reflects 
pl'oJ!;rci's in the fields of mct/\llurgy, 

diclcct ric.s find metal work in g IlS We'll as 
Gencm1 R ndio's more I han twenty 
YCllI'S of experience in Ihe de:<ign :Ind 
manufactu t'{' of con t inuollsiy-adjul't­
able autotr!l.nf'.fonnen'i, 

The import11llt i mprovl'mcnt~ il]('lud(' 
Cntlcrwl'iter$ I.Hhornl0l'ics !ili ting, mili­
tary I'lIggcdization , and l'ounterlml­
anced I'olatilll!: pal'! S, Th e bfU;it, open 
unit, T YPE W5, has all ilH'I'cn:icd ra­
tillg and 1m ex tellded rcetl1llguinr fltlllW~ 
Illountillg. All additional f(,111111'e of the 
cased Ill()(\pls is total Pildosul't" wjth 
read,v accc&;ibili ty tot he intCl'iol', C'a,;('d 
Ill()(\ebj :1180 inc-IudI' III'\\' wall mounting 

Figure 1. Two ... Ie w , 0 ' Ihe new Type W5 V ... joe, 
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Filutt 2. S •• Iiollol "l.w of ,h. typ. W5 Vo,loc, 
' howl" g d . lail . 0' d u lgn " lid <on ...... ,10n. 

types \\'itb CI)ndlljt knockouts, for 
ganged n5!li.'mbli~s as well a:; rOl' indi­
vidual units, A n(,1I" porta hie mode\. 
which l':l1I be used in either 11. horizontal 
01" iI. \'erlic:li position, has n built-in 
overload prOl{'c:-tor lind i:; eq uipped 
with f\. l'fll"l"ying h;wdlc, This type is 
available with tlw nel\' three-wire 
b'1'I)\l1ldcd tord set alltl receptacle, [IS well 
a./l iu tht' lI i3 Itl"!1 two-wire armngelllcnt, 

By u. careful choice (of fn,brica ting 
Illetil()(]s and mat.erials, pills cxtellsive 
tooling, tLw whole s{']"ies, inciwJillg the 
fore!!;oi]}!!: improvements, has heen made 
:lva ilable ut pI'icf'); /'vmparable to or less 
lhlln the types th:\!. it supersedes, in 
s pit!' of inl'r,(,:l~Cfl mutcrial Ilild lfl.hor 
1' (lstS. 

Design Features 

Spcl'ifi c f('ulur('s ('an beRt, be shown 
by II ,let nil, '(\ di,-)!'u",,,iol' of the construe­
lioll , l"iJ!:. 1 show;; t 11<' basi!' Typ~: \\'S 
\"!lri:u' , Thp firt!! IWI\' distillJ.;llishing 
dl!lntet(,l"i>l\ic to ('Hteh tho c,vo is it;; 
sqlllU'1' Imfl .... This flllHgt·typc' bMe 
p('nnit>' surrace rnolllltillg nlld post­
Ly!>c g:lllgin~, wl,i !'h mnkci> the unil, 

2 

morc mlsil,.,. adtlplabk- lQ 1110tOl' dri v('!.i 
and 1.0 an e\'cr-incr'ct"\,,;ing list of s.imi):u· 
tip<:ciul s l ruc(.urcs. 

The I)a.!;l' assembly is huilt up of 
two idclltil'al sta mped p ieces of wrougb\ 
nlumillu rll alloy :}nd is su bstantially 
s trollgcl' :ll"ld morc rctsi.stul( t 10 impact 
lhun t he- die-t·nst. base of it s prcclc('('&>or. 
r n additiOIi t~) the folll' ('ornel' mOllltt iJlg 
holes, thl"t.'c in teriol' moun ting holes, 
matehing those of the old('r TYPE \"5, 
ure pr'ovide-d , Thus, ill the majority of 
instalintioJl~, the new T YPE W5 il; ill­
t(,l'('han~eable with the ,[" I'E \ '5. L 

Fil!. 2 is :l sectional \'it'\\" and 8ho\\'s 
hOIl" the coil ( 1) is clMnpc 'd tp the hase 
(2) wi th tl hollow sif:!e\'c hoI! (3) and it 

molded phenoli c" nu t (4 ) uf thi('k sc('· 
(ioll, This si mple, dircct att:lchm('llt to 
~h tl heavy gauge base pro\'ides n ;; l1'lU'· 

t.ure t.hat wit hstH nds most militul"Y 
s ho('k and vibratiOTl tests. Th e coilllf)<1 """"" 
bu.se al'e in contac l over n la rge annular 
surfuee, with a. glns.s-<:1olh insulator (5) 
lJCt.wCCn them so t.hut. good thcrma.l 
('onductivi~y is maililained, 

The impro\·cd t.hcrmal coupling be­
tween coil nnd ba.-;e uUo\\',; all inereasf' 
ill rating of the T n' .: \V5 of twell l,\' pel' 
cellt versus that of the' )' Yl'': \ 'S. l ' lIder­
writers Laboratories. 1nc" list the basic 
(ullcn.sed) unit for 6-!lmpcres nlted c u]"­
rent.. \V51l models I'cl:lin the 2-ampc n,' 
rating of the earlier \' 511. hut. operate 
with a. somewhat lo\\'('r tcmperature 
rise. 

The rulva!Hfl~es of highcr mt il~g were 
weighed ngaillsl thuse of tot:11 CIIc!oSl1l'e, 
and t.otnl enclD.'llll'i"' 11":1.'; t.he decision OH 
t.he meriis of ('xrluding dust , dirt and 
oth('r harmful out.side inl1uctll'('S, 1'01' 
this reason, the casl.'d ll1u!kls, T YI'Eti 
\V5:\1 :1Jl(1 \V51' IT , 3re rated :11, n am­
peres for' cont.iuuous duty, 

I f 'QI d~_ /" ... a",~i""ho". ~· h~", ,t ,n,,)" ''',' ho-. '''~'''', 
f •• tu,"" of th" \'" ,,·iIIl;oe ",,"(,",,«1 .... t<!'L"ired. 
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The !ow.1oss, high-silicon eore ma­
terial nOlI ust-d in Variaes can be 01)C!" 
:noo at flux densities believed impos-<:-i­
hie only lell yt'urs ago, and still !;hows 
101\"el' \U!;IiCS Ihlln ('urliel' ('01'C8 at far 

lower flux dcositi('~. Wire insuhHion 
fllld ('oil illlUl[ntion arc st('adiiy being 
improved ill the int('rcst of \olll!;cr life 
under ad V('r"e operating condition s. ]'he 
('oil is wound wilh triplc-Fornl\'ar­
('oated c'oPI)(>r to provide ndcquate 
breakdowll strcnJ(lh between han ked 
tUrn s nl, cll'l' uted tcmperatun.·s. 

The ('orc (li) is com pletely enCil,,('{\ by 
two identical winding forms (7) of 
molded phenolic in the shape of annular 
eups. P recillion molded grOO\'CIi in these 
forms in~urc pOI;ilivc positioning of 
lurn:; and a :omoolh , uniform banked 
winding (It t h(' inner radiuf!. The butt 
join1 bf.'Lwecn cups is scaled WIWll the 
('oil is diPI>t.>d in baking varni!;h, 110 that 
lht, ('o"c is completely eudose<! with 
hi~h-dirle('1 ri('·strl'ngl h material , 

After buking, the lwuflh tl'a('k is 
ground in 8cv<'ral ,mccessh"e steps to flU 

(,,,tm fine finish for ~mooth operation 
and long hrush life, The Duralrak finish 
i:; tht.'11 applied to give maximum ther· 
mal and electrical pcrformallt:e plus 
high ('orro .. :;iOIl resistance" 

The terminal leads to the winding 
are tapped in a few turns from the wind­
ing end to permiL the brush to renth 
zero or maximum \'oltftge without tm­
v{'n<ing til{' end turn , 

Fig ure 4 , The shaft can eOllly be '''' lu l le d Or 
re p la ced wllhout d ll tur bo n .. to Ihe , e ll of 'he 

o .. l mb, y, 

DECEM8ER , 19 .5 .5 ~ 

f ig u re 3 , Vie w of th l Type W5M Va,ia c In , y p lcol 
Inllatlol lon , 

The terminal board ( 15) is imprint('d 
with tcrmillul number!!, wiring diagram 
and other pertincn t, information. '1'111' 
I I5-vo1t model has five lerminals to 
permit wiring for 115-\'011 or 135·volt 
maximum output in either direction of 
,"otation, T he 2;lO-\'nl! model hus Iwo 
extrtl terminuls, tlum:by providing It\p~ 
ut 115 volts or 230 volt!! from either 
end of the 270·volt \\"illdill,l!:. The termj­
nuls a .. c equipped wit h both screws und 
solder h1b'S, tlnd all leads to thc toil 
run behind the terminal board from the 
bottom of the coil, so that there nrc no 
vlllllcmblc ulld ulisightl,Y cxternal joints 
or wires, 

The radiator a...semhly iii ftll IIllI­
minllm di!)(" (8) with s('rew-nuwhinc 
ho~scs (9) tlnd ( 10) to "c{'civc til{' shnft, 
( I I) and the unit brllsll (12). This full 
disl' t'onstruttion prolt.'t t ~ the brush 
track ugainst damage und providl':; 
countcr-h!lhulCC tlnd .. ud iating surface, 

The whole n.sscmbly is mude loosely 
t"aptive to a hrass tflkc--ofT ("QlllJcctor 
( 13), which i.s rigidly nttached to the 
phenolic coil-c1u mpin.e; nll t and to the 
terminal boitn!. A polhdwd ph08phor-
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brOllz\' lenf !!pring (14), rin·ted to Ihe 
I'adialor di,..;(·. {'arrics turrelll lo n pol· 
i~hl'd :.<!t', iotl or the 1)I'3S:S ('Ollllcctor, 

Ahhoul!;h 1111 rotaling plln .. lin.' firmly 
~"lIidt'd by the ~h:lrt, tht' capti\'!" milia· 
tor conM ructiOIl permits sh:l.fl adju$tr 
menl or rpplacenwnl for gU lll!;inl!;, elt'., 
II it houl di ~lu l"hing the \ ' :l.riar ils.o;t'mhly. 

The unit bru.'!h is the su me illS that 
u;;('d in t IIf' '1', I' b \'5, tim,; relnining illIN· 
changeability in i"ervice replacemcnt. 

F::wh llllil ('orne!; equipped with fill 

• 
('asy·lo--grip plll'llolit, 1.1101) Ilil h a 
white-filled iudex pointer :llId :\ readily 
"i"ible !urge white dot for quirk refer­
Cllee, nnd II rC\'('I'siblt' dill I-pla te enli· 
brntC'd on QIlC sidc fo r II:")-\'ol t muxi­
mum output Ilnd On Ill{' oth (']' fOI" 135 
vnh~. SCI"CWS fOJ" 11l 0unlin~ hul h VUI;:IC 

lIlId di:t1-pJa lc :II'e fll"'li~hcd, 

Cased Model-Type W5M 

,\ typicnl in .. taltatiun of t h" !lew 
lotally enclosed TYI'E \\','1:\ r i .. shown 

SPECIFICATIONS FOR WS VARIACS 
LINE.VO LTAGE CON, 

R"I _d M".imum 
Output Output Output 

Curr. nt In V"ltall_ Cu ... nl In 
Typ_ O ... ript'''" lal_d Input Valtat!_ Amp . . .. Ran ll_ Amp_ ... 

W, L'nra.wtl 115 G 0- 11 .1 7 8 

('.(}mJllrtl'l~· rnl'loI!cd. " illl 115 • 0- 11 5 G 5 W'M C(llIdllil knoekouU! 

I~nrh model, rompletl'ly 
enel()tlf'fl, with ovcrlOilt.! pro-

W5 MT · fe('tor, ewitch, carryi ng 115 5 0 - 115 
handlt', two-wirt'('ort.!, plug. 
und nutlet 

u..ut'h mod~ll, similar to 
W5MT3 · T ype \\'5:\11', but with a.- 115 5 0-115 G. 

"in~, cort.!. plug, RIIU outlct 

l ' nl'Sl'!el.l 
230 2 

0-2;~() 2G W,H 115 

W5HM Similar to \\'5:\ 1 230 2 0-2:W 2G 115 

W5HMT · Sunilnr 10 \\'5:\ 11' 2:'0 2 0-2~{H " 
W5G2 T""}o l~rulg \\ 5 } ::If'nt'!l 2:10 U n 2:\0 78 
W5G2 M 1'WtrIQUJII: \\'5 with (,:l.l!C Circuit 2:10 5 0230 u.5 

W5G3 Thrl'(>.gIlns \\'5 } :J..I'h:UlC' 'lW G O· 2:JO 7 8 
WSG3M Tlu'i'("l'ung \\'5 wilh ('Wlf' Wy~' '30 • O-ZW Ii [, 

WSHG2 '1'"o-",lIIg W511 ~ {~P.h'I)(>1ta 210 2 0-2:lI) '16 
WSHG2M TU'}oRl'"g \\'5 11 "ilh 1'.tl!I' N'rle IW 2 0 IGO '1 () 

W5HG3 Th~'t'-.Itllng \\'511 l :J.. l'hW"l' 
2 O- HiI) W5HG3M 'i1ln.'('-!to'lng \\,;:,Jj with C38l' f \\ye 100 '1 ti 

• 10 1'1' Inud('J~ Un' IIhipllt.'tJ "'jth overvolwge oonnC<'uonB, but c,m he 8UPIJlipd "ir.·d for lint' voh~ 
t Dilll 11Il'! "wrvnll;lgt' S('.llie 00 olle ~idt" lin l. ... vnhllgf' se:.le on the othQr. 
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, 
iu Fig. :I. The smooth , gray, round­
cor-liNed case is pro\,jded with fou r 
krl()(:kollls for 1' :2 in. conduit. 01' ar'~ 

morcd cable, two on the end an d one 
on each side, pl us ample inside wi ring 
space for ca.<;c of instaJlatioH. Complete 
atcess for wi ri nA", maintcrlllllcc, etc .. 
is :Iccomplishcd hy loosening two SeL 

SCI'CII'S in the knob and "(, lIIoving two 
screw>! in the cover', T he front, half of 
lhe ('use cnn then be I'cmo\'cd easily, 

OVERVOLTAGE 
NECTIO N CO NN EC TI O N t 

Output 
KVA 0 1 .. 

Mo"l mum O Ulp ut Ro t. d No _'oo d 
OUlpu t Vo lla",e Cu .. e n' In lo u -
Vo lt$ Ro n",e A m pe, .. W a ilS 

DECEM B E R , 19 55 ~ 

('x posing all tNmiullls, moun t ing holes, 
brush, und brllsh track. :'. loullting 
screws to WEIll or panel attach dircetly 
to the struet un'l.l flallgl' of the unil in­
side t hrollgh ell'l\r(\lH'C hol('8 in the 
attadH'd case. 

Provision is IUllde for rend," conver­
sion of this model , by lhe lISCI'; to tlUuk­
of-panel mounting. T he shnfl ('an be 
adjusled to c.xtend from lhe opposite 
side of t he C:lse by loosening two sct 

Dr l ... ' n ", 
To ' que "00 

o u nce- Wei",h l Code 
Inch u pou nd , Wo,d ... Iu 

0" 0- 135 Ii ~ 10-20 6"., COTA'. $1 7 . 00 

75 

!)n 

o 

0- 1:15 

{1-1:l5 

0- 2, 0 
0-270 

0-2,0 
f.i 0-2.0 
-1---

8 , 
o-ZiO 

0-2,0 
0-2iO 

5 

.; 

;0, 

2 
I 

2 
I 

2 

Ii , 
a 
2 (; } NO! m'UJllUlcnlkd 

2 
0-2.0 
0-5 10 

2 
2 

2 -, - } NOl ret."()mm«nded 

HgO oonneclionij 011 ~p!lCill l order. 

0 

0 

o 

10- 21) 

1O-2U 

10- 20 

10-20 

10-20 

11)-20 

1-""'0 

2()-'1O 

,1 2 

S ' ~ 

8» 

s 

211 4 
2:.l.J4 

II 
15' ~ 

2Oj{ 
22~ 

C01'I;I\ 

(;01"1(' 

COTO~1 

JOBJ(" 

e Ol 'ALA;.\lIolH / 

(V I'AI.IIU"\Ul 

(;(J<r~ I.G,oI."\T'· 

COT.\ l.n" XT ' · 

JOIJ_U ,(l,oI.NJ)!' 

J08AI.BO:>'·[)! I 

JUII ~Lr.AXT ' 

JOIl,ol.J..,UOlloTY 

21. 50 

26 . 5 0 

2 8 . 50 

19 .00 

23 . 50 

28 . 50 

41 . 0 0 
49 . 00 

6 1 .00 
6 9 .00 

4 5 . 00 

5 3 . 00 

67 .00 
1 5 .00 
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Fig .. ,e 5 . The f,onl half 01 Ihe co .. Is ea s ily . e_ 
mo"ed 10, anUS ' A ' e rminal s, ma .. n';ng holu, 

ond br .. sh. 

ll(' IT'ln,; t\\'O more sct !:;i' rt'w~ ane! Ihl'l:.'(' 

Helf-tapping S('reW$ will rcl(':18(, I h(' knoll 
and dial-plfl.te rOt· relo{'(ltion on:1 punel; 
and two hol('ll arc pt'ovi(\cd fo]' mO\'in~ 
the nnmcplnic (wcr til<' "Iuft hoi,' I('fl 
in the ('01'(,1'. 

Tht' tlew cased mudel i ll otTered at :1 

pritt' substantiall,v lower thflll thai of 
its ru'llrest functional e(]tlivnlent (THE 
\'5\1'1'(' ) ill til{' superseded \'5 series. 

• 

Portable Mode l- Type WSMT 

The bench :\nd portable version, 
TYPE W5\IT, shown in Figure G, ofTer,Oj 
a number of IICII' features on'l' pre­
viouHly ll\'ailnhle units. Outstanding 
among thes(' is :l rescttllhl(' th('rmal 
ovet"ioad pl'otedor in lhc brUllh lead, 
Operating partly on ambient tempera­
ture and partly on load eUl'rent, ihis 
permits short-time ol'edoad, which the 
Duralrak "ariac is capable of with­
standing, buL opens on susiained 01'1'1'­

loaelll or nbnormal internal cnse tem­
perature, It ean bc rcset only if the 
cQ]l(lition which caused thc interruption 
has been rcc t ified, thUll assuring ('Oll­
tinued protection, Curt'ellt-lim(' and 
{'ulTcnt-lcmperatur'c cham('tcristics arc 
shown in Figs, 8 and 9, 

The cuse is made of \ 11'0 identical 
drawn aluminum boxes with embossed 
reel on both back and end, WIH'1l thc 
unit is used on its bu('k, with the dial­
plate horizontal, the input and output. 
cords will 1'1111 tOll'al'd the ha('k or the 
ben('h, 

fig .... 60 (Ie fl). View of Ihe Type W5MTl Vo.ioc 10. bench and lable ..... Type W5MT is identicol in 
appe o.ance, Flgu,e 6b \rlghll, The portoble mod ' I 10 equipped with a oon"e nlenl handle and ao is 
, oally carried aro .. nd In th ' l u i shop o. ]aboralory, Bolh 'he '_wi .. and 3-w! .. mod, I. 0" e quipped 

with o"e, Iood protecto •• 
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f IIlU ' . 7". The p .. <loble mode l 
CO" ... u.e d el lh .. vertlcaUy 
IFi,l"'. 6 ) o. hortzontally .. . 

FillUr. 7b. I" Ih e hO';ton'ol 
pOIII;on, Ih ' h"ndl _ can b, 
.".d 10 IIi ... Ihe p ..... 1 .. oIighl 

Fig .... 7 • • Th ....... toad p.o _ 
'u'o', a new ,.,,1 .... of th. 
T,model., I ..... lIy .... , ',am 

• hown obo", • • lncl1" •• the It Onl po"el . 

TIll' kll(ll), !:;witch. :.tnd rl':<t't hllll on 
are all ('oll\"{,lli('utly groll lX'd on 11 sin ~lt · 

surfll('(', whieh i::; f ree' from ('onli'! a nd 
ol lwr obst rndioll l't. The removnl of only 
two se!'{'W::;, ill this model. permits with­
dZ'll wi llp: h:llf of Iht' {·a~~ ·. expOI<inp; l ht, 
in I rriM r()t· i Il l:l pC!(' 1 iOIl and ll1 :tin 1elI1I1WC' . 

BOlh two-wi n' ( T n'~; W!'i i\ IT) :lllcl 
Ilm'('·\\ i re ( '1' \ I'E W5..\ I T3 ) Illot!t·lfi for 
l iS-will :;<>r\'i("{' art' .>iTctl.-d . Til(' '1'1 I'.: 
\\'5.\ IT3 uscs the new XE:\ I A (hret'­
win' ou tput 1·t.'tt'pttu:l(' and plug :l1ld will 
1)(' 1\('\(-01111'(\ Uy I hc many Jllbor:ltori(',.; 
lI'in'd in the new "tflnd:u(\ Ihl'l'<'-wir(> 
ayst('Jl1 wit h s('parat(> gl'Olindill~ wire. 
l~or nO-volt iW J'vil 't.', a two-win' IlH)(i(' 1. 

'1', I'~: Will niT. is flva ilnhl('. 

Ganged Asse mblie5 

(::I IIKt'{\ fls.-;cmhlies pro\'idt, grt'lllt'r 
flexihility ill moun t ing t h:m did pre-

FlU"' ••. Cu ... nl -II ... . ~ha.o~I.,i.lic of Ih . 0 ..... _ 
lao" I"0l.clo. 01 51.5_"'011 oulpul I. s hown by Ih . 
low., <" ...... Upp • • cu ...... how. p .. ... luibl. ow •• _ 
load o. a fundlon of lim e, Nal. Ihal Ih. b,.o • • , 

olwoy. op •• ol .. b . fo •• Ih . IImil II •• o.h. " . 

:r " l ,"''''''''''''''j , 
• 

• ....... _ ..... '" 
• i • • .. + ~ 

.' , ~ ~ 

• L .. " 0 • • " • ~ 

",,"UHS 

vio IL :'! de",ign~. 0111' tlllit ill ('neh gall)! 
i>l 1·('\'t.' I'Scd, SI) lllnt there ix 11 mount ing 
h:\."t' at 1.'111''' t'lld IIf l'\,I'ry AA~('mbly. 

Thus ther(> if! nO diSlin('tion I){'lw('cn 
" pn ll('I" :l nd "baH' " mOull tcd Ullit!i. 
Fi.u;, JO t;how:; 1\ t.\'pil':11 !!llnged IIs:;cmhJy 
Ilud ill uslmlcs thl' stUI'd,\' ,~ implil'it.y of 
t'oll:;u'uetioll I-Illined hy ihc sqlHU'{' 
(bnged bUSl' ali(I four posts, TIU' posts 
urc Itlluehed 10 till' clld ullits by mctlllS 
of slX'eini stl.'l'l holt.'! who. .. (' I)(~ad$ nrc 
tnppNI fllr 'Wt\~\\,II. This yil'ld ,,; rour 
tapped mountilll! hole:; in {'ai'll end of II 
gang so th:\.1 il nl n h(' mounted to 11 

pallel , su pported at iii'! far I.'l1d, or at­
tached 10 angle brfH:k('1.~, which nrc ti llP­
plif'd as a part of the standard hard wa r(' 
with each ;ll-l.-;(lrnbly. BI'('lUISC of I h e 

many \'oltagcs cucounlC'I'l'd in :IPplying 
p;angcd \ . ari:l('s, till' dial-pl:llC i;;: not cali­
hr:d cd but {'iltriC'ia n nrbitl'3ryo--l 05(·[llc. 

Figu •• 9 , Sian""'" I . ... p • • olu •• " .rollng .u ..... fa. 
Va,l .. n, Th. 0 .... ,10001 p,OI' clo, Op.,al.1 po.lly 
on o ... bienl .. ... p • • OlU •• and will op. n Ih . " .. wll 

b . fo, ' Ih ... wol" •• a •• , . och. " . 

t f I I t~ll " 
" 
'" , '. ~ -+-+-, 

~ ~ , . rl ' , 

r~:.~ 1 I , , 
r ~ 1 " ~ '90-",· " " • ~ • • ' 0 '. " ~~. 

.~ •.• ~, 'I~OC'''"·C 
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GENERAL RADIO EX'ERIMENTER 

Tht, two t'Ud mottuliu~ plait'S 10-
v;ethi'r Ililh IIII' ('Ollll(>('lilll( ptMl,.; at 
eat·h t'orner prm'idl' protl,('tiOlI fol' the 
('oib :lnd hru,.:h trac·k.:j agniu,.;1 gr~ 
met'hauil'ul ulln."'!·. X('\(·rtlU'lp;;. .... a cas<, 
(lift' Fi~llI,(, 10) r 01' I hi' llN:'cmhly i" 11 \'!lil­
nhlt· fllr appli('lItiul]" II ht'n' t'omplde 
('11I'1(IIiUI'(' of \ 'u riat '" nud wiring j" d£'­
t'il'{'{l. The ('Il ..... (' i" HUHI{' til> of lWO umwn 
boxci' with t'ollllll;t knoc.'kouLi fir! u~1 

ill tlw T'l't~ W5:'11. Th{'"c hoxes urI' 
aflixcu to lhe 1I5;.-.('mhly, :lnd Ihl' I'n­
c,lo"Hre i" l'ompll'led b,\' 111'0 l ' -shnpcd 
('O\'l'rs, ;11 111:11('\1;111( ~rtl,\' fini"h, whidl 
are rendily re'movahle for illstnllatioll 
alld l't'n'il·I'. CIt·antllc·t· hnlt·s pI'rmit 
:l('I'C:,S to the foul' tapped holl's ill cnch 
end of thr as"embly illside, (010 t hlll the 
ulli! ('fin Ill' mounted ill the "lime mlll!­
lIer as Iltr 1I11('III';I'd mudd 

Special Modification s 

Til{' IIl'xibility ami Vl'rsatility of the 
nc\\' dc"iKIl hn,'i 1I1rl'ady 1)('('11 demon­
$tmlcd by til(' vurif'ty of modilit'aliolls 
llm! hal'l' hlo('l1 d('I'f'lfJ lX'd for " I>et'illl 
appli(·atioll.... :-'(,\'I'rnl Ilf IIIP 81)('('illl 
tllOllifil 3t iOlll' arl' dt's('rilX'd hdow 

• i' •• ...J.nl 1,,1<"11;1> ", IMJI,I_",,,, . ,"1 "~'I ........ lri.co 
I-.rioo ... ""U I", "",",,,, ...... 1 '" ,o ....... ""nll ....... ' .. of It... 
8Tp" .... _./" TI~ u.loff ."",111>(':11100" ........... 1>11<1 .'" 
• ,-.iLaI.1I: "" 04 ....... 1 <;trd ...... unl)' 

• 
Ball-Bearings 1 """ 

.\lthollgh lhe iwaring provided by 
the phclloli(' !<haft til rnillp; in t Iw 81('(·\'('­
bolt is entirely lldcljll3\{' for all m:1lI11:l1 
o l>cratioll and for mlln y motor·dril-('H 
:Ipplieations. lIw dt~ ... imhitity or hc-ing 
ubiI' to pro\'ide blill-heliring" a l a Iniui~ 
mllm of added ('''~l 11'11:; h'pl ill miud 
duritlg the dcvcloPllll'lIl of lll(' 11('\1' de­
:;ign. In high-sp('{'d ~{,I'\'() applil':lliolls 
oSuch a.~ the Gn THE 1570-.\ Automa tic 
Unl'-\'oltage i{f'j.\:u1inol' mort' pl'N'lbe 
alignml'lll, 10\\'01' :lnd mort' ('Oll::;tant 
torque. lind longl'l' lifl' ('all h(> ohtained 
with 1)fIli bcarillj.,'ll. Fi ,l!.. II ~ h()l1' ~ how 
hall boa ring::; :ll'C IW('ommOflaINI ill a 
WS-type ":ll'hw vf'l',r liim ply hy lI ... illl( a 
larget' 8Icel'c~holt, ill I':teh en d of whil'h 
:1 hall bCllring i8 mOlllltl'd . 

Motor-Drives ' 

Fig. J3 shuw:; a ;;('1'\'0 motor mOllnted 
on 1\ W5 \ ·al'iill'. T he ~trlH'llJrc il; ~ome­
what 8imilar 10 that of II gallgt't! '-llri:\(' 
!\.'l.')Cmbly, 1'111' motor mounting plalc is 
llttach{'d to the hILS<' Ity four 1)0;;18. The 
motor is gear-coupled tu the , 'nri:lc 
... h!lfl . 

Continuous Rotation 

('crtain :,pednlized IIpplil'lItic)ll" It:l\·c 
t'alled for ('c)1ItiIiIl OIli<, :U;Oo rcllat iOIl . 

Fi"u. , 10. ,,;'w~ of .. nc ...... on" co .," ",0" ' 1s of .. 3,,, .. n ll. Typ' W5 Vorloc , Th, l ,~hop.d loot 
"'oc~.lIlhown on tho .. nco.,d ,"od.I ... , . .. ppU,d o~ occ.llodes bul 0 •• nol 1".loU,d bolo., I hlp," 'nl. 
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, 

fill"'. 11 . Sedlon 
drawing , howlng 
how '".go. I I .... . 
boll s ." . .. I, d 

J:'l~~o wh.n ban be .. rlnll' 
Dr. in,lolled. 

T he new W5 design allow.-; ready modi­
fication for this purpose. As shown in 
Figure 14, the take-olT connector, 
which normally serves a l~o as stop for 
the usual 320" opera t ion, ('all be cut ofT 
to permit traverse of the br1lsh through 
the "keystOlIC" gap in the \\" illding. 
T he brush lead is brought dO\m through 
the ccnter of the toroid and out to th e 
terminal plate in the sa me maimer ns 
the tap leads. 

Double Track 

One of the most int,cresting spceial 
models encountered to d:\tc is the 

DECEMBER , 1955 ~ 

Figu •• 12. A. W5 V ... ia~ with Iwo b'Ulh .. , on e 01 
e ach u"f".o of the winding. 

dou blc-tmck unit shown in Fig. 12. 
Since the two willding form" for the 
coil arc idclltil'ul, it is po:;."ihlc to form 
a bl'u:;h Lnwk al eud l cnd of thc roil. A 
r'adialol' and takc-off $tru<"ture is 
mountcd :\1 ca('h cnd ill a m:lnHer rc­
q uiring no spceial pans cx('ept II modi­
tied !>]ec\'e holt. T he ('oil !<l l'l rNurc is 
mounlcd hctwccn t\\'O s talld ard bases 
whi{'h scn 'c in th i", (':\se as hea ring sup­
porl-s for l he rotating ":lrudur'c, The 
Hnit shown is a ('oaxinl d('!<i~n, wh idl 

Figu •• 13. 5. '''0 moto, on<l l e o, coupllnll con I .. in , 'olle d without .0mpll.D. e d lI,u<tu, .. , 
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GE NERAL RADIO E X P'ER I MENTER " 
pcrmits iudelJCudent adjust mcnt. of the 
two brushcs. 

By plann ing for all of the fOl"cg!)ing 
feat.ures and flexibility in thc W~j Vuri­
lIt'g at thf' in ccption of the n .'<.1esign 
pr'ogram, the rc:mUing types form n 
well-integrated group which the Gen­
Nal Radio Company is proud to ofTer 
to it~ customc~. 

Fl ..... 14. Comp.e" t.over .. of rh e b,u.h ave, 
l60G can b. provl • • • . Th . wln.i ... cover. 320°. 

CREOITS: Enginccl'l! ("()nrriilulin!: 10 the development illclude G. Smilf'v, C. A. T lUIiljifln, II. S. 
\\"ilkirlJl, lUll.! H.:'II \\'il,.;ol1. ('.,-lIit i~ IIlso due to G. C. Oliver rllld A. W. Ch~ for their ~uggl!lIlionll 
in tlu' l"()Urstl of drllftiu/C and model rnnkillt:, n'~IJot,(:lively. The projt..'Ct WIUI under the dir,(·.:tion of 
I v:~n C . E.'l.!!ton . 

The cuscd model~. Tn'ES W5.\I , WStliT und W5MT3, II f C listed under 
the rcexaminntiOIl sl'n"il'e (If the Underwritcrs Laboratories and may be in­
stalled in any norm:t1 locatiolli'. Th e unCflsed Tnt; \\'5 is listed for UlIC in 
upplications wlleT(' the illl;tllllulion is npprovcd . 

FOr: COWllTf SPECIFfCAJIOHS AHO Pr:IC£$, SfE PAGfS 4 AHO 5. 

DIMENSIONS OF TYPE W!i AND 
TYPE W5H VARIAC5 

, , 
316 

'-" , 

I~-
u '" • ~- ., , ." ~ , 

lUI.. 
1--
~ 

of HOLES 9/32 ()IA. (JRILL 

OR TAPPe~ 1/4 -28 AS \ 
PREFERRED TO M(J(J1'ff 
VARIAC. 

0' 
JH()LES 7/32 OIA. DRILL. \ 
()()(JNTERSINK FOR iHO 
FNMS TO MOtINT VA"'AC 

3NOt.ES I20OIA("310RILIJ 
TO MOUNT OfAL TO PANEL 

/ 

~~===,~,~,~====f'i~"~2;-;0~/A . ORILL FOR 
SNArT CLEARANCE 

~/P-------- 4 f-----' 
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DIMENSIONS Of TY~E WS M AND TYPE WSHM 
VA RIAC S 
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I 

In, 
" -'1H -1 d 
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: N()(MrvA"'A , 

V5 SERIES VARIAC 

Production of the popular \ '5 Scric~ 

of \ 'nriac$ will con tinue in order to 
uccommodillc those who ure uJ'<ing til(' 
\ '5 IYllCS in appii('atiom; tllnl \\il1 not. 
I>t.'rmil tlul)l5iilli lion of the new \\'5 
types. Owing to recent. incrca.scll in the 
C0>3I. of la bor ami materials, it h!i.i be­
come IlcccS:;jU'Y 10 revise the prices of 

~omc models ill tilt' \'5 ;;Nics. Prices 
etTeClivc ./tmuary I :lrC a:,. follows: 

Type " Tire 'i'Yl'f. Price 
\'5 ...... . SI8.5U \'5 ID I ... $21 .00 
\'ai\l .. 21 . .50 \ '51L\IT , 28 . .50 
".5~ I T .. , 2n,flO \ ' 5;\ ITC. 24.()() 

".5 1/ . 23 .50 \'5;\1'1'1' .. 3(;,00 
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MISCELLA NY 
.-\ sequence of photographs taken at 
4,000 per second with an ex posure time 
of I microsecond , showing a .22 caliber 
long riAe bullet striking a balloon. The 
fou rth picture from the top shows the 
bullet inside the balloon. The bullet 
emerges from the balloon on the fifth 
picture. Waves caused by the impact 
of the bullet. and by the muzzle blast 
from the gun can be seen on the ru bber 
su rface. This photograph was made on 
35 mill film ill !l General Radio type 
(\51 · AH ca mera, using an Edgerton, 
Germeshauscn and Grier, I nc. High· 
Speed Stroboscope, T:ypc 501 . 

Photo courtesy 1-1 . E. Edger/on 

GENERAL RADIO COMPANY 
275 MASSACHUSETTS AVE N UE 

CAM8RIDGE 39 MASSACHUSETTS 

TELEPHONE , TRowiorldg _ 6.4400 

BRANC H ENGINEERING OFF IC E S 
NEW YORK 6 , NEW YO RK 

,0 WEST SlltEEY 
TH. _ WO.,h 4_27l2 

lOS A N GflfS 31 , CALHORNIA 
1000 HOR T H S(WA~D $lIUU 

TEL _ HOllywood 9·6201 

CHICAGO ~, ILLINOIS 
920 SOUTH MICHIGAN AVEN UE 

TEL._WA~ ... h l_J120 
PHILADElPHIA OFFICf 

1150 YO RK ROAD 
AIINGTON. PENNSYLYAN I A 

TEl ._HAn <o< k 4·7419 

R EPA I R S ER V ICE S 

SilVER SPitiNG, MARYLAND 
105~ 131h STREEr 

Tfl._JUnlp.< 5_ 1011 

WEST COAST CANADA 

WfSlfltN INST RUMENT CO. IAYLY ENGINEERING , LTD 
126 NOItTH VICrOlty lOUlEVAItD filtSl SlltfEl 

IURIANK , CALifORNIA AJAX , ONTAItIO 
TH ._VI<to.lo 9 · 3013 
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