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NEW " 50 " SIZE VARIACS 

The old, reliable work horses of Lbe 
continuously adjustable, high-power 
autotransformer field, TYI'ES JOA and 
50B \'ariucs®, are being ret.ired to a 
wcl/-curncd rest. after many years of 
faithful and satisfactory service. To 
supplanl, theRe deservedly popular mod­
els, General Radio now introduces t,he 
new 'l'\'I'~;S W50 and W501-r. Embody­
ing the mRUY ndvantllgcs inherent ill 
the "\V" design I, these new "50's" 
deliver more watts per dollar, with 
smaller size, less weight., and lower 
Ios...;;cs than their predecessors. 1\loullt 
ing hole dimensions and arrangement 
arc unchanged, for maximum intcr­
changeability. 

C UrI'cnt. ratings arc increased. The 
rated currents for tbe Ilew ll5-volt 
and 230·vo\t models arc, rcsl>cclively, 
50 and 25 amperes, as contrnstcd to 40 
Ilnd 20 amperes for the old models. 
TYPES WOO and W501 1 :l.fC U I.l"nl>­
proved; cased models arc undergoing 
examination and test for listing . 

The general schemc or coustruction 
follows t.hat. of t.he W-typc Variacs 
P I'C\'iOll~l.y announced. 1 Thc radiator 

-TYPES W50 AND 

W50H 

~" 

. 7". ~ , ~ I 
) .. 

Fig..... 1. Th. "' w 
Typ. wso. 1".g .. 1 ,,' 
,h. V ... I .... , ,h .. w .. 
wllh 'h. sm .. I1 .. , "D .. d".d ulli' , Typ. 

w" 
is Cfll>tivc, so t.hat.tihaft. adjustments do 
not upset radiator nnd brush setting. 
Thc base is stamped from plate stock, 
thus pos....<:es.sing superior pbysical prop­
erties to cast or die-cast. construction. 
The assembly is secmed by n hollow 
bolt, which serves :l.S /l. sha ft slcc"c or 
ball-hcuring hOllsing as rcquirements 
dictate. 

Bccause of the ma ivc core and 
winding structure, the base insulator is 
molded and serves to lock the coil 
relati\'c to thc bn,.,;c under sevcre shock 
condilions, The coil is relllcnted lO this 
mokk'<i insulator with :\ tll(>rmo .... ';ctting 
plll!.tie to improve mcc'll/lnirai stability 
and thOl'mal trnn~fcr frOIll coil to basc, 
Coil forms nrc the nngC'l-eake-pan t.ype 
pl'eviously described, which complet.ely 
enclose the cure. 

l-niquc with thcst' twit.s is the usc of 
a bunked winding ror such hca\'y wire; 
the process might, be more properly 
des('ribed as ·'roU-i).}nding" mlher than 
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-

Fig"". 2. Th. Typ. WSO M, <o •• d mod.I , ahown 
In 0 typlcol woll Inalollol lon wllh <ond"," witin, . 

as "WiJldillg!" The winding mnehinc 
was designed And built by General 
Radio. It actually oscillates the core 
during winding to force banking of the 
heavy conductors, and an ingenious 
servo-mechanism keeps the core rota· 
lion in step with the winding gear 
regardless of slippage in the belt. drive. 

Thc use of mulliple brushes, conse· 
quent lll)(m the high current rating, 
posed It dimcnsional problcm - how to 
accommodate the wide, single·layer 
brush track, without an exccSRive core 
diameter, on a bank wound unit. This 
was solved by placing the hrush track 
on the outer face of the toroid. (Figure 
3). This brush location allows the clo;;· 
est approach to an ideal core aspect 
ratio for a given number of turns of the 
required wire size in a banked winding, 
for a minimum required pancl spa<,'C. 
A copper radiRtor "nose" serves to 
conduct both brush heat aud hrush 

Flgu •• 3. Cl ... . up 01 th. bonked w inding "nd 
Du.oltoll: c"",mUlal", .""1,, ••• 

current to lhe radiator, which is plliHted 
black on the surface away from the , 
\ rariac for maximum radiant heul dis­
sipation. The new unit brush, first intro­
uuced all the 'I'YP}: 1\'120 Variue,~ is used 
on the WOO's, the better to enrry away 
the heat generated by thcse higher 
powered units. 

The D !!ralrak brush track is, of 
course, used on the new Type \\'50 and 
TYPE W5011. This has not been avail· 
able all the older 50A and 50B t:n>cs, 
and it briug.'1 a new degree of /'cliability 
to Variacs in the high.powcr ficld, II re· 
liability approaching that of lixed·rutio 
power transformcrs. 

Stud terminals and screw·type pres-­
sure cOllnectors on the W50 provide 
muximum convenience for R variety of 
conductor sizes and circui ts. Screw 
terminals similar to those used 011 the 
:'120 ~ nrc provided on the W50Il . The 
terminal arrangement. is the same as 
t.hat on the standard \V-model Variaes. 

" built,.in protector prevents damage 
to the costly winding from 81/stained 
overloads exceeding 160% of rating. 

Adequate fuse or breaker protection 
should bc provided in uny installation 
of these V!lriacs lo open the brush 
circuit on cu rrenta appreciably in excess 
of the rating. The added margin of 
safeLy afTorded by t.he built-in protector 

." A. 4QO.C".,1e " .riM .. itt. 2O-Amp~", R.t>RI:· G.Mml 
H<>d'D Ik,. .... "'nl~r, 31, II; JBRUlI')', 11):,7; PI'. 7 ·8. 

, 

, 
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Fill"" 4. T. ,m1n,,1 pIal. for t"e T,,.. WSOH, 230-11011 ... od.r. Th. 11' .... 11 
",,,d.1 with hlg".' .u, .... , ,,,U"II 01." I lud ,. ,ml""I. o"d 1e'."'·'YP. pre •• 

Fill.... 5. Cl .... .. p 

of t"e bru.h .... "'. 
" .......... ct ... . 

~ 

~~ ~ 
~ 

~~ 

~[ ~ -"i ... .!;,. 
---.-!~ Mounlil1f "" 
WIO Without --rrs 00 

".., 1,0-WSOM. Cased 11. 
W50H Without 230 ITs 

~~ 

WSOHM ea.oo ''''' '20 

SINGLE UNITS 

Linjl}oVolta~ 

C """ 00 .00 

• 
l.~ " a , §.:: 
,!,. :!~E .-<C~ .,,< 

0--115 ---so- -5.n 
0-115 ~5.T8 

0-230 32.5 " 7.5-

0-230 31 7.T3 

Itly .... d <o"".cI ... . 

CQnfJecliofl 
- -, -.§' ~ 

IS ~ '0; .. 

l.!! 1l ~ =1 
n - ::: 1- '" coo. '" ~ .. <:> .,,. 

Q:: '" <: ~ Word Priu 
-0-135 " -50- 50 ro= .. ",00 

0=135 ' ~~ 57 _GAT~~ '4'.00 
-0-270 25 53 SITAL 120.00 

0-270 20 00 1~1 145.00 

"' __ 0-270 ....!.Q..._I~ 
VaT·6 Re~1\oorucnt IJru6h set for WOO, X 

5Ol\! '.00 
VIT.7 Ref,lacemllllt brush set for X 

"50H) \\'50II M 

is available when, through negligence or 
accident, normal protective devices are 
not operating. 

The '1'\'1'.: WOO and TYPE W50II, as 
with other W-model Variacs, arc avail­
able singly or in gangs, for manual or 
motor-driven operation, open or cased, 
with or without ball bearings. 

We feel t.hat the l'Y J>.~ \V50 and TYI'.~ 
W50H Variaes with their increased out-

Figu .. 6. Co .... r of 'ho M_lypo un it II 
o . tlly .. mo ... obl •• 

'.00 

,.... put, lowered etlst, weight, size, and 
losses will prove to be worthy suc­
cessors to the Typ.~s 50A and 50B that 
tbey replace . 
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GENERAL RADIO EXP'EI.JME NT II 
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SPECIFICATIONS 

c .... L .. u .. , 60 eye l •• , 011 m .. cI.l .. 
DrI"I"" TClrq .... .. II m .. cI.l" 

50wnttll 
200-400 oz .• in. 

o-c . .. I .... n • • 01 Winding, 
WOO, W50:\1 O.Oi5 ohm 
W50U, W50HM 0.3 ohm T .. ,,, . .. " WI"d'"", 

• 

WOO, W50M 
WSOH, "'50H"! 

Angl . .. , • • , .. 11 .. " , 

100 

"" 32()' 

0101 ColI ... lloo" Reversible dilll, lille--VOItA~ 
scnleon olle aide, overvolt.nge on rcVCrllC side; 
lIoCeumlc wilh rliled input voltage applied. 

GANGED UNITS 

Canged assembl ies of TYPE WSO 
Vnriacs arc used in parallcl or in series 
on singlc-phuse lines and in open delta 
or wyc configurations on lhree-phase 
linc!;. The table on pagc 7 indicates the 

flgll' ••• ( ... I.wl Two.g .. ng o ... mbl,. 
(,Ight ) Th . ... ' .. ng ..... mbl' with . ..... 

ratings of the various combinations. 
Dial plates for gangs bave scales 
marked 0- 10. TYPES SOPl and SOP2 
chokes to limit circulating currents arc 
rccommcnded for parallel operation. 
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W50G2M 

WSOGS"" 

W50HG2M 

W50H03M 

W50H02M 

RATINGS FOR GANGED UNITS 

SI NGlf 'HAn CIRCUnS 

THREE.PHASE 

50 

I . 
CIRCUITS 

10 

Wye 

",klL , 1957 

Choke, ReguilYid 
Ono 1)'))6 5().P I 

One T ypo 5O-P) 

• Doet DOt petmit .... mrn<>" """"""tiooo 1M:t,,_ Ii .... 0UId 106d. Looo<I mun not t.. voundl!ld. 
I No KV A .... ,.n' i. II;"~D for oven'oll"ll'l eonnec\;oD. OU lflU~ "VA •• d~t<!nnj ""'" by Iho prodll~~ of Ii .... vall.", IIIId 
muir""," ...... rent for t h .. li ..... volU\ce DOD. ..... tioo. 

Di .. 1 plot .. o.n I,,,,'ged .. .,111 .... d 0 to. 10 
0.1"'''11 lo'quo , TWO_lIonl . 400-.00 0.%.·1 ... 

Th'''·IDnl. 600-1200 oz. 1 .. _ 

CHOKES 

T""'~ C«i~ Word Pria 
50." I=~F~'"'='~""'~'~"~'~"~'II ~'W~'''"'"~''''~I'"J''';'"'~"~'~I :::;::::::::::::::~,~"~~~~",~~,~o~.:tJ$~,~,~·goo~ 
50, 102 U,od wit h 50· ' 1 for 01""0110." of Ih . .. IInll. in po.oU. , ,'tUI' I.ECIt OIl: 14.00 
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~ GENERAl RADIO E X ,ERIMENT £ R • 
BAll BEARINGS 

Every TYPE W50 Variac assembly 
(single or ganged) can be furnished with 
ball bearings, which reduce the required 
driving torque. Su rcharge for ball bear­
ings: 

Si ngle Unit . $15.00 
2-Gang. . . . . . . . . . . . 20.00 
3-Gang. . . . . . . . . . . . . . . . 25.00 

When ordcr illg, add suffix BO to t.ype 
number. 

MOTOR DRIVE 

Motor drives arc available for Typ~ 
WOO Variacs, as shown in the table on 
page 9. All models include motorcapaci-

THREE -GANG 20~ 
TWO-GANG 14, 

- I " 

tor and adjustable-position micro­
switches to limit the arc of traverse to 
any desired portion of t.he winding. All 

1'r - 12, ~"- I 
1,,,,;-. " __ '_Oi----;c!.,lll 
~- ti.-I 

r 
0 

CD~ 10> I 
I 
L 0 -+ L 

i-16 

Flg u •• 9 . Oim . ... lons of lIonll ed o lu mbliu, wi thou t <,, 'I, 

THREE-GANG 21. 
TWO-GANG 14,. -~ I · 

~ I , rj i ~ 

'*' C) ,. 
101 

I C) jo ., -@: 

• C) 

C3 

" C) 

, . 
f{~ , 
l-

~ j!-
, 
~ 

i • 
I 
14\ 13~ 

J _l 7 

~ . 
Figur. 10. Dlm.,uion. of gonged a~ .. mbli. " wllh . a ~ • . 

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



• 
motor-driven models nre equipped wilh 

,- ball bearings,' Type I1l1mlJCr'~ ure made 
up on lhe following basis, [IS explained 
In n previous arti cle.' 

VARIAC I 
fyl" 

- GILIJEUT S:\IILF.:\' 

PRICES · 
TRA VE RSE TIME IN SfCON OS 

520.00 

AI'RIl. 1951 

<;' 

Add '0, fIIlU" 11 . Vie w .f rno.or -drl ... n unit, 
without 0''' , Typ. W50016CK. 

• H io !lOt ...,.,..,y to oodd AS to lh$ type 
nwnber ... h~ the Variao .. ordeNd "'ith 
"'010. dri'·~. 

-'0 lola of ,so. mono. ~'or Quantili.l_ tl .. " 5, Ih_ t.. MIUp ,h ..... 
of '12.00, prono.«Id 0""'- "he Bu",bn-of ulli ... (14). 

THE SOUND-SURVEY METER AS A TRANSFER 
STANDARD 

To aSSUTf' uniformiLY tlud compliance 
with sensitivity specifications, hea ring 
aids arc gi \'('11 un over-all acou.stical 
check. At Olurion, Inc., of Dobbs 
Ferry, :'\ew York, manufacturers of 
hearing aids, these devices are tested by 
s tandard methods using 1\11 art.ificial 
VOiL'C and un nrlilicial ear. 

Thc test. stand shown in Figure 1 is 
811 example of lhis tt..oehniquc Ihl used to 
tcst. the Listcner® hea ring aid, which 
is atl eyeglass type a nd the lil·st such 
uni t to be produced commercially. The 
artificial voice, which consists of a 
small speaker in a box lined WiOl 
sound·absorbing material , is shown at. 

the lOp, with the bow containing t.he 
mi crophone of the hearing aid inscrted 
through the opcning and resting in t.he 
tcst. position. The receiver, which is 
in the other cyeglass bow, is coupled 
a coustica Jly by moullS of a small trans-­
plHcnt tube, to n standard 2·cc cavity. 

r n t his a ppnratus, the !'Iound·pres-­
sure in the box is calibrated originally 
agn.inst. the laboratory sta ndard, a 
Kellog condenser microphone. Since 
thc clllibmtion equipmcilt is cumber· 
:;OIllC, and also because it. is desirable 
to avoid excessive use of the standard 
microphone, lhe General Hadio Sound· 
Survey ~Ielcr is used as a trausfer 
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G ENE RA L RA D I O E X ,E RI MENTER •• 

Fill " ,1 1. hll .Ion d 10 . Ihl U. l l n l~ h ' O, ln ll .. Id . 

standard. All opening at the base of the 
art ificial voice makes possible the in­
sertion of eit her the Sound-Survey 
l\reler or the standard condenser micro­
phone to measure the sound-pressure 
level. As shown in Figure 2, this pro­
cedure involves no cumbersome eq uip­
ment and CUll be accomplished quickly 
and easily. Thus periodic checks with 
this si mple a nd convenient device will 
indicate immediately any change in 
level that has occurred in the inten'al 

f ill " " 2 , S .. "nd.5" . ... I Y Me, .. In pOl ltten 10 
m. o . .... sound I .... e l, 

between calibrations with the la.bora­
tory standard ulld also allY differences 
that may exist between various test 
positions. 

Olnrion, Inc., also finds t.be Sound­
Survey )'1eter useful for routine checks 
of audiometer cal ibration. 

We :lorn indebted to :\Ir. William II. Green­
baum, Vice PTClrident and Director of Engineer­
ing at Ol..'.rion, Inc., for the infornmlion in tllf' 
:d>ove nrliclc. 

DOUBLE PULSES WITH THE TYPE 1391-A 

PULSE , SWEEP, AND TIME DELAY GENERATOR 

Many inquiries bave prompted in­
vestigation of methods of producing 
double pulses with the TYPE 1391 -A 
Pulsc, Sweep, and T ime-Delay Gen­
erator. This article will present two 
possible methods. In the fi rst method, 
each pulse of the pair has the same 
duration, and the intc l"val between 
pulses is set by the dclay contl"ols. In 
the second method, durations of the 
first and second pulses llnd thc intcr-

pulse interval are all independently 
va.riable. 

1 n the first method, two sweeps and 
their associated pulses nre produced, 
the first timed by the direct synchroni~­
ing pulse, and the secoud by the de­
layed synchronizing pulse. T hIlS, basic­
ally, the inter-pulse inte l" val is the 
DELA Y setti ng ( I ~e to 1 sec), and the 
duration of each pulse of the pair is that 
indicated by the 8('tti ng of the PUI,S t; 
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" 
DIJRATION control (see Figure 1). Since 
the minimum sweep duration is 3 ,lLSCC, 

and l-to-2 ItSCC recovery time should 
be allowed, the act-ual minimum pulse 
delay is 4 to 5 microseconds. Note also 
that the pulse-delay interval produces 
and registers a delay between the direct 
synchronizing pulse and the first pulse 
of tbe pair. Th is procedure, according 
to the instrument specifications and the 
comments of this paragraph, yield the 
following possible ranges: d uration of 
each pulse of pair, 0.05 ~c to 0.1 sec; 
interpuise interval, 5 ,l.(SCC to 1 sec; de­
lay from direct synchronizing pulse to 
first pulse of pair, 0,25 ,usee to 0.1 sec. 

This double pulse is obtained by COIl­

nection of the DIRECT SYNC post to the 
POS. COINCIDENCE DRIVE post through 
a 3.3 kilohm resistor. The direct syn­
chronizing pulse is large enough to 
produce an output from the delay syn~ 
chronizing circuits under these circum~ 
stances, and, with the SWEEI' TR{OOEn 

switch in DELAYED position, the two 
sweeps of Figure 1 are produced. 

The second method will produce a 
pulse pair of completely independent 
duration and interpulse interval. The 
time relationships arc shown in Figure 
2. The duration of the first pulse is that 
set by the DELA Y control. The interval 
between pulses is that set by the I>ULS~l 

DELA Y control, and the duration of the 
secoud pulse is that set by the PULSE 

DURATION control. T hus we have, from 
the catalog specifications for thc inst ru~ 
mellt the fotJowing figures: 

(1) First pulse duration , 1 /-lSCC to 
1 sec. 

(2) [nterpulse delay, 0.25 /-lSCC to OJ 
sec. 

(3) Second pulse duration , 0.05 j..Isec 
to 0.1 sec. 
(Note that at maximum sweep dura.­
tion, interpulse delay and pulse dura­
tion must be traded. If it 0.05-sec. pulse 

APRIL , 195 7 

-C·"5~ -" "~'" 
ou.v 

"U¥~() -F-=-=';.'--'''----------­,-" 
·'-____ ::=-=c~ 
" . ,"]' 

-T.~ L ______ J 

Fig ..... 1. Firat Method . Equal pul .. d .... ation , a d · 
luJloble time inteTvo!' 

Flg u. e 2 . S.cond M. thod. De la y eireU;/I .. t firll 
1' ... 1 .. duratio n ; ,wn p n il Inle, .pul •• dela y a .. d 
n co .. d pul •• d .... al io .. . 

is desirt>d, only 0.05 second delay is 
available, etc. ) 

No internal modification of the in­
strument is needed to produce this 
dou hie pulse. The direct and delayed 
sYlI clll"onizing pulses a re used to start 
and stop the first pulse, wbile the sweep, 

f Ig ..... 30. 
Do ... bl. Pull. 
Fl." M" t.od 
12-Ju ec ,weep 
25_~ ,. c d. lay 
'.~sec 1' ... 11' 
p!lF-IO kc 

Do ... bl. Pulse 
Seco .. d M. lhod 
12_~nc IW •• p 
hi pub. 10 ~ .. c 
D.loy 5 ~.ec 
2 .. d pul •• 2.S ~sec 

Flg ... , e 3b. 
Showl .. gmlnlm ... m 
d .... otio .. 0' p .... h· 
p ull 0""1''''' p ... I ... 
ond I"".pul .. 
d . lal'l m . lhod 2. 
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FlO ..... .. . Nel w ork ond conne d lon l lor plod"dno 0 do"bl. Plll lO by th. lO.ond melhod. 

litnrt('d with the SWEEP TIUOOt;n switch 
ill the IH~L .. nm position, product's in. 
lerpulbC delay und times the l<C<'Ond 
Jlulse. The circuit. which ~ul)Crimposcs 
the direct sod delayed synchronizing 
pulses on the internally produt'Cd start 
and stop pulses is shown in Figure 4. 
These networks are connected bctwC('n 
the DIRECT sn'l'c and ST.HIT, slid the 

DELA1.'T.O S\'XC and STOP, binding posts. 
Then the SWEEI' STAnT toggle switch is 

set. to DELAYED and the I'ULSE SOl'Re.; 

DRI \ 'IXO FUXCTIOX switch is set mid· 
way behu('n the 1~"'EnXAL and EX­

TERX \L positions. Thjs switch will per­

mit the internally produced timing 
pulses and the externally produced 
pulses to be added together. 

-R. W. FRANK 

COMING SHOWS 

In the month of )'Iay, Ceneral Badio equipment will be on display at three 
technical apparatus shows. We hOI>C to see you at t.he Ceneral Radio booth . 

SEVENTH ANNUAL RESEARCH EQUIPMENT EXHIBIT 
AND APPARATUS SYMPOSIUM 

Belh u do, Mor, lond Be o 'h 10 Mo, 13-16, 1957 

NATIONAL CONFERENCE ON AERONAUTICAL ElECTRONICS 
Doylon Blllmore Hol . 1 Doylon, Ohio Boolh l 28 . "d 29 Mo, 13- 1!I, 1957 

ACOU STICAL SOCIETY OF AMERICA 
Borblto" PI ... Ho'el N.w Yo.~ Boolh 2 Moy 23-25, 1957 

General Radio Company 
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