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THE TYPE WS VARIAC®-A NEW AND 

VARIABLE AUTOTRANSFORMER 

To maintain leadership , today's prod

uct must keep abreast of the times. 

Small changes in design and on truc

tion, to upgrad quality, are made con

tinually , but major improvern nt di -

tate a new design. 

'Ihe new TYPE W5 Variac ® repre

nt the econd ba i model hange 
in e the adju ·tabl autotran former 

wa introdu ed by the General Radio 

Company over twenty years ago. The 

new design incorporates the latest fea

tur s which cu tomer experience has 

·hown to be u eful, and it reflects 
progre. in the fields of metallurgy, 

dielectric and metal working as well as 

General Radio's more than twenty 

years of experi nee i1 the de ign and 

manufacture f c n t inuou ly-adju t
abl autotran form r . 

'Ihe important improv ment ·include 

nderwrit rs Laboratories listing mili

tary ruggedization , and 'Ounterba]
anced rotating part . 'I he ba ic open 

unit , TYPE W5, ha an incr a d ra

ting and an ext 11ded rectano-ular flange 

mounting . An additional feature of the 

ased mod 1 is total enclo ur with 

ready ac e sibility to the interior. Ca ed 

mode] al o in lud new wall m unting 

Figure 1. Two views of the new Type WS Variac. 
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Figure 2. Sectional v iew of the Type W5 Variac, 
showing details of design and construction. 

yp with conduit kno kout , for 
ganged a mblie as w 11 as for indi
vidual units. A n w por abl model, 

which can be used in ei ther a horizontal 
or a v rti al po ition has a built-in 
overload prote tor and i e uipped 
with a carrying han le. Thi type i 
available with th n w thr e-wire 

ground ed cord et and re pta l , a w 11 
a in the usual two-wire arrangem nt. 

By a areful choice of fabricating 
method. and material plu exten ive 

ooling th whole ries, including the 
f regoing improvem nt , has b en made 
available a pri e ompara le to or le 
than he typ tha it uper ede , in 

p1 of in rea e mat rial and labor 
co ts. 

Design Features 

p ifi. f a ur can be be hown 
y a d ail d di cu ion of th on truc

tion. Fig. 1 show he ba i TYP W5 

aria . The fir t new di tingui hing 
hara teri ti o t h he e i i t  
quare ba e. Thi fiang - yp b a  e 

p rmit urfa mounting and po -
type ganging, which mak the unit 

2 

mor a ily adaptabl to motor driv 
and to a ver-in r a iI g li of imilar 

p cial tructur s. 
Th ba a mbly i buil up of 

two iden i al tamp d pi e of wrough 
aluminum alloy and i ub tantially 

trong r and mor r i tant o impa 
than the die- a t ba of it prede e sor. 
In addition o h four orn r mountin 
hole , three in rior m un ing hol 
mat bing those of the older TYPE V5, 
ar provid d. Thu , in th majority of 
in allati n ' the n w TYP vV5 i 111-
terchangeable with h YPE T5.1 

ig. 2 i a i nal i \V and hov 

how the coil (1) i lamp d to he ba 
(2) wi h a hollm 1 ve bolt (3) and a 
molded phenolic nut ( 4) of hi k 
tion. Thi imple, dire t a ta hm nt to 
th heavy gau O'e ha provid e a tru -
ture that wi h tand mo t military 

hock and vibration test . he coil and 
base are in contact ov r a large annul r 

urface, with a gla - loth in ulator (5) 

between hem so hat o·ood hermal 
conductivity i maintain d. 

The improv d thermal coupling b -
tween coil and ba e allows an in rea 
in rating of th TYPE W5 of w r p r 
cent ver u hat of the 1: PE V5. Under
writers Laboratories, Inc., li t th ba ic 
(unca ed) unit for 6-amp r ra d ur
rent. W5I-I model retain the 2-amper 
rating of the arli r V5H but op rat 
with a om hat l wer temp ratur 
nse. 

Th advantage of high r ratin()'' r 
weighed again t tho of total en lo ure, 
and total n losur wa th deci i n on 

h merit of ex luding du· dirt and 
other harmful out id influence . For 
thi r a on, the ca ed model TYPE. 
W5M and W51VIT, are rated at 5 am
pere for continu u du 

i For those few applications whe1· i t  may not be, manu
facture of the 5 will be continued a re uired. 
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rrhe low-lo s, high-silicon core ma

terial now u ed in Variacs can be oper

ated at flux den itie believed impo si

ble only ten year ago, and till how 

low r 1 c than earlier ores at far 

low r flux den ities. Wir in ulation 

and coil in ulation are t adily being 

improved in th interest of longer life 

und r adverse operating condition . The 

coil i wound with tripl -Formvar-

oated copper to provide adequate 

breakdown strength b tween bank d 

turns at l vated temp ratures. 

Th or (6) i completely encased by 

wo identical winding form (7) of 

molded phenolic in the shape of annular 

cup . Preci ion molded grooves in these 

form insure po itiv positioning of 

turn and a mooth, uniform banked 

winding at th inner radius. The butt 

joint between cups i eal d when the 

coil is dipp d in baking varnish, so that 

the core is completely enclosed with 

high-di le tric- r nO'th material. 

fter baking, the brush track i 

ground in ever al successive tep to an 

extra fin fini h for smooth operation 

and long bru h life. The Duratrak fini h 

is then applied to give maximum ther

mal and lectrical performance plus 

high corro ion re i tance. 

The terminal lead to the winding 

are apped in a few turns from he wind

ing end to permit the bru h to reach 

zero or maximum voltage without tra

ver ino· th nd turn. 

Figure 4. The shaft can easily be adjusted or 
replaced without disturbance to the rest of the 

asse mbly. 

DECEMBER, 195 5 � 

Figure 3. View of the Type WSM Variac in typical 
installation. 

he terminal board (15) i imprinted 

with erminal number , wiring diagram 

and other pertinent information. The 
115-volt model ha fiv terminal to 
permit wiring for 115-volt or 135-volt 
maximum output in either dir ction of 

rotation. The 230-volt model ha two 

ex ra terminal , thereby providing taps 

at 115 volt or 230 volt· from ei h r 

end of the 270-volt winding. The termi

nals are equipped with both screws and 

solder lugs, and all lead to the coil 

run behind the terminal board from the 

bottom of the coil, o hat there are no 

vulnerabl and un ightly ext rnal joint 

or wire . 

The radiator assembly is an alu

minum di c (8) with crew-machine 

bo (9) and (10) to receive the shaft 

(11) and the unit brush (12). This full 

disc construction prot ct the bru h 

track again t damage and provid s 

counter-balance and radiating urf ac . 

The whole assembly is made loo ely 

aptive to a brass take-off connector 

(13) which i rigidly attached to he 

phenoli coil-clamping nut and to the 

terminal board. A polish d pho phor-
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bronz 1 af spring (14), rivet d to the 

radiator disc carries current to a pol-

i hed se tion of the bra onn ct r. 

Althouuh all rotating par are firmly 

guid d b th haf , the capti e radia

tor con ru tion p rm.it haft adju t

men or replacem nt for ganging, e c., 

\: ithout di turbing the Variac a embly. 

Th unit bru h i th am as hat 
u ed in the'TYPEV5, thu retaining int r

changeabilit in service r placement. 

Ea h unit c m quipp d with an 

4 

ea y-to-grip phenoli knob wi h a 

whi e-filled in � point r and a r adily 

vi ible laru whi e do for qui k r f r

enc , an a rev rsibl dial-plate ali

bra d on on ide for 1 15-volt maxi

mum output and on h h r for 135 

volt . r w for mounting b th ana 

and dial-plat are furni h d. 

Cased Model-Type WSM 

A typical in talla ion of h 

totally enclo d T • v 51 f i 
I W 

hown 

SPE CIFICATIONS FO R WS VA RIA CS 

Typ e  

ws 

W5M 

W5MT* 

W5MT3* 

W5H 

WSHM 

W5HMT * 

W5G 2 
W5G 2M  

WSG3 
W5G3M 

WSHG 2 
W5HG 2M  

W5HG3 
W5HG3 M 

Ra ted 
Outp ut 

Curr ent in 
Descrip ti on Ra ted Inp ut Vol ta ge A mperes 

Completel enclosed, with 
Condui knockout 

ench mod 1, complete! 
enclosed, with overload pro

ctor, ewit h, c a r r ying 
handle, two-wire ord, plug, 
and outl t 

B nch model, similar to 
Type W5MT, but with 3-
wire, cord, plug, and outle 

Un a d 

imil r o W5M 

imilar to W5MT 

Two-gang \iV5 
wo-gang \iV5 with } ---

Three-gang W5 } Thr e-gang W5 with ca e 

Two-gang W5H } {3-Ph.Delta 
Two-gang W5H wi h � ries 

Thr c-gang W5H } 3-Pha 
Thre gang 'V5H with case "rye 

115 6 

115 5 

115 5 

1 15 5 

230 2 
115 l 

230 2 
115 1 

230 2 

230 6 
230 5 

230 6 
230 5 

230 2 
460 2 

460 2 

LI NE - V O LTAGE CO N-

Ma xi mu m 
Ou tpu t  Ou tp ut 

Vol tage Curren t in 
Range A mperes 

0-115 7. 

0-115 6. 5 

0-115 6. 

0-1 15 6. 

0-230 2.6 

0-230 2 .6 

230 2 .  

0-230 7. 
0-230 6.5 

0-230 7.8 
0-23 6 . 5 

0-230 2. 
0-4 0 2.6 

-460 2.6 

*MT models are hipped with overvoltage connection , but can b supplied v ired for lin vol -
t Dial has overvoltag cal on on id , line-voltage seal on the other. 
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in Fig. 3. The m h, gray, r und-

ornered a i pro id d with four 
kno kou for Y2 in. conduit or ar
mor d cabl , two on th nd and one 

on each ide plu mpl in ide ·wiring 

pa e for a e of in talla ion. 

ace for wirino·, maint nan 

i a ompli hed y loo nm.g 
rew u the knob and r mo ing tw 

ere' n the cov r. Th front half of 

th case can hen b removed ea ily, 

O V ER V O LT AG E 
NE C TION CON NE C TIO N t 

Outp ut 
K V A a t  60 

Maxi mu m Outp ut Rated No-l oad 
Outp ut Vol tage Curre nt in  l oss -

Vol ts Range A mperes watts 

0.9 0-135 6 9 
-

.75 0-135 5 9 

.6 0-135 5 9 

. 69 0-135 5 9 

.6 
0-270 2 

9 0-27 1 

.6 0-270 2 
9 

270 1 

.55 0-270 2 
-

1. 0-270 6 
1.5 0-270 5 

} 3.1 
:rot recommend d 2.6 

1. 270 I 2 I 
2 1.2 0-5 0 

2.1 } ot re ommended 

age connections on special order. 

-

DE C EM B ER, 19 5 5  

expo ing all t rminal , moun ing hol 

brush, and bru h tra k. oun ing 
rew o wall or panel at a h dir tly 

to the structural fiang of th unit in-
id hrough learan h 1 in the 

a h d  

Pr vi ion i mad for r ady on er

ion of thi mod 1, by h u r, o ba k

of-pan 1 m unting. Th haft can be 

adju ted o extend from the oppo ite 
ide of the ca e y loo n1ng wo t 

Drivi ng 
Torque Ne t 

oun ce- Weigh t Cod e  
inches p ound s  Word Price 

10-20 6% COT L $17.00 

10-20 7Yz OTER 21 .50 

10-20 7.;( TI 26. 50 

10-20 � CO'l'OM 28. 50 

10-20 6Yz .JOBAL 19.00 

10-20 7� .TOBER 23. 50 
- --·- --

10-20 .JOBIC 28. 50 

20- 0 
l 7.;( CO'rALGANDU 41 .oo 
15%; OT LB -:-,ro 49.00 

-

30-60 
20i 0 AL A. TY 61 .00 
23}.i COTALBO:'.'ITY 69.00 

20-40 
14 J B L ArD 45.00 
15Yz .J B LB • D 53 .00 

30-60 
20%; .J B LG NTY 67.00 
22% JOB LBO 'TY 7 5.00 
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Figure 5. The front half of the case is easily re
moved for access to terminals, mounting holes, 

and brush. 

t:>Crews; two more set rew and thre 

elf- apping s rews ·will relea e the knob 

and dial-plate for relocation on a panel; 

and two hol . are provided for moving 

th nam plate over the haft hole 1 ft 

in th ov r. 
The ne-w ca ed model is offered at a 

pri e ub tantially lower than that of 

its n arest functional equivalent (TYPE 
"'\ 5MTC) in th up r eded V5 enes. 

6 

Portable Model-Type WSMT 

The bench and portable ver '1011, 
TYPE \iV5MT, hown in Figure 6 off er,' 

a number of new features ov r pr -

viou l r available u n it . Out tanding 
among th e i a res ttable thermal 

overload protector in the bru h lead. 

Operating par ly on ambient tempera

ture and partly on load cu1T n t, thi. 

permits hort-tim overload, which the 

Duratrak Variac is capable of with
standing, but opens on sustained over

loads or abnormal internal cas tem
pera ure. It can be re et only if the 
condition which caused the interruption 

has been rec ified, thus assuring con

tinu d prot tion . Curr nt-time and 

current-temperatur characteri ic are 

hown in Figs. 8 and 9. 
The case is made of 

dra"\vn aluminum boxe 

feet on both back and 

two identical 
with embo sed 

nd. When the 
unit i used on its back with the dial

plate horizontal the input and output 

cords will run toward th back of the 

ben ch . 

Figure 6a (left). View of the Type W5MT3 Variac for bench and table u se. Type W5MT is identical in 
a ppearance. Figure 6b (right). The portable model is e qui pped with a convenient handle and so is 
easily carried around in the test shop or laboratory. Both the 2-wire and 3-wire models are equipped 

with overload protector. 
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Figure 7a. The portable model 
can be used either vertically 
(Figure 6) or horizontally as 

Figure 7b. In the horizontal 
p osition, the handle can be 
used to give the panel a slight 

Figure 7c. The overload pro
tector, a new feature of the 
T-models, is easily reset from 

shown above. incline. the front panel. 

The kn b, witch ancl reset button 

are all conveni ntly oToup d on a in.al 

urf a , which is free from cord and 

other ob tru tion . Th r m val of only 

t\YO ·crews, in thi model permit with

drawing h lf f th a e expo ing th 

interior for in p ction and maint nan 

Bo h two-wire (TYPE WSMT) and 

thr -wir (TYPE vV5MT3) models for 

115-volt ervice are off r d. The TYPl;J 
W51VIT3 us th n ' I EMA thr e

wire output r ptacle and plug and will 

b w 1 omed b the man laboratorie 

wired in the new tandard three-wire 

y t m with parate grounding wire. 

For 230-vol rvic , a wo-wir mod 1. 
'I YPE W5Hl\/IT, i · available. 

Ganged Assemblies 

Garwed as ernbli provide great r 

fl , ibili y in rnountino- than did pr -

Figure 8. Current-time characteristic of the over
lood protector at 57.5-volt output is shown by the 

lower curve. Upper curve shows permissible over
load os a function of time. Note that the breaker 

always operates before the limit is reached. 
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Fig. 10 how a typi al o-anged a cmbly 

and illu rat th turdy implicit of 

onstru tion gained by the square 

flanged ba e and four po t . The po t 

ar a ta hed to h end units b m an 

of pecial teel bol ' h h ad are 

tapped for rcw . This yields four 

tapped mountin o- hol 111 a h en f a 

gang . o that it can l mounted to a 

panel, upported at it far nd, or at

tached to angl bra ke which ar up

pli d a a part of th tandard hard ware 

v ith each a mbly. B cau e of the 

many voltag encount red in applying 

(Tanged Varia , th ial-plat i not cali

brated butcarrie an arbitrary0-10 cale. 

Figure 9. Standard temperature derating curve for 
Variacs. The overload protector operates partly 
on ambient temperature and will open the circuit 
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The two end mounting plates to-

gether with th onnec ing po t at 

ach corner provide prote tion for the 

oil and bru ·h rack again gros 

m chanical abu · . � evertheles a cas 

( ce Figur 10) f r th as� mbly i avail

ble f r appli ·ation wher complet 
1 lo ur of Variac and wiring i d -

ir d. 'I'h a i mad up of wo drawn 

boxes with onduit knock ut a u ed 

in the TYPE '¥'5M. 'I h box ar 

affixed o he a embly, a1 d he en

closure i completed by two G- hap d 
cover , in matching gray fini h, whi h 

are readily removable for ins a1lation 

and rvice. Cl aran 'e holes permi 

cc s to the four tapped hole in each 
nd of th assembly inside, so that the 

unit can be moun ed in the ame man-

n r as the unca ed mod 1. 

Special Modifications 

'"lh fl xibi1ity and v rsa ility of the 
n w de ign has already been d mon-

ra cd by he varie y of modifi ation 

that have been developed for pe ial 

applications. 1 everal of the pe ia] 

modifications are de ribed belo� 

2 tandard listings of ball-bearing and motor-driven 
Variacs will be announced in forthcoming i sues of the 
Experimenter. The other modifications described are 
available on special orders only. 

8 

Ball-Bearings 2 

lthough the bearin g provided by 

he ph noli haft turning in the leeve
b ol t i entir ly adequat for all manual 

operati n and for many motor-driven 
appli ation , th de irabili y of being 

able to pro ide ball-b aring at a mini

mum of added o t wa · kept in mind 

during he development of he n w d -

sign. In high- pee ervo application 

such as the GR TYPE 1570-A u 1natic 

Line-Voltage Regulator more pr ci 
alignment, lower and more ·onstant 

torque and longer Jife can b obtained 
with ball bearing . Fig. 11 how ho\: 
ball b arings are accommodated i1 a 
W5-t p ariac v r simpl b u ing a 

larger leev -bolt, in each end of which 

a ball bearing is mounted. 

Motor-Drives 2 

Fig. 3 low a erv motor mount d 
on a w- Variac. The ·true ur is ome
what imilar o that of a g ng d ariac 

assembly. The motor moun ing pla e i 

attached to the ba e by f ur p t . The 

motor i gear-coupled to he 'ariac 
·haft.  

Continuous Rotation 

rtain p ialized applications have 

called for continuous 360° rotation. 

Figur e 10. Views of uncosed and cqsed models of a 3-gang, Type WS Variac. The L-shaped foo t 
brack ets shown on the uncased model are supplied as acc essori es but ar e not installed befor e shipm ent. 
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Figure 1 1. Section 
draw ing showing 
how larger sleeve 
b o l t s  a re u s e d  

!"="""-"'""---".,..__. when ball bearing s 
are installed. 

The new W5 design allow ready modi

fication for this purpo e. A hown in 

Figure 14, the take-off connector 

which normally erves al o as s op for 

the usual 320° opera ti on, an be cut off 

to permit traverse of the brush through 

the "key tone" gap in the winding. 

The brush lead is brought down through 

the center of the toroid and out o the 

terminal plate in the ame 1nanner a 
the tap leads. 

Double Track 

One of the mos intere ting special 

models encountered to date is he 

DECEMBER, 195 5  

Figure 12. A W5 Variac with two brushes, one at 
each surfoce of the winding . 

double-tra k unit shown in Fig . 12. 
Sine the two winding form f r the 

coil are identical, it  i po ibl to form 

a bru 'h tra k at each nd of the coil . A 
radiator and take - o f f tructure is 

mount d at ea h end in a rn nn r r -
quiring no p cial part · except a modi

fied leeve bolt. The coi l  true ure is 

mount d b tw n two tandard ha s 

which erve in thi ca a bearing sup

port for the rotati ng 'tructur . Th 

unit hown i a coaxial de ign, which 
Figure 13. Servo mo tor and geor coupling can be installed without compli cated structures. 
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permit indep nd nt adju tment of the 
two bru he . 

By planning for all of the foregoinrr 
feature and flexibility in the W5 Vari
a at the in. eption of th redesign 
program, the resulting type form a 
well-integrated group which th Gen-

ral Radio Company is proud to offer 
to it cu tom r . 

Figure 1 4. Complete traverse of the brush over 
360° can be provided. The winding covers 3 20°. 

CRED ITS :  Engin er contributincr to the developme t include G. miley, C. A. Tashjian, H. . 
\Vilkin , and H. M. \Vil on. red.it i al o due to . . liver and A. W. Chase for their suggestions 
in the cour e of drafting and model making, r p c ively. The project was under the dir ction of 
I van G. Easton. 

Th ca ed models YPE W5M, W5MT and W5 T3, are listed under 
h reexamination ervi e of h Und rwriters Laboratories and may be in
talled in a iy normal l cation . rrhe uncased TYPE 5 is li t d for u e in 

application wh r th in talla ion i approved. 

FOR COMPLETE SPECIFICATIONS AND PRICES, SEE PAGES 4 AND 5. 

D IME NSIONS OF TYPE WS A ND 
TYPE WSH V ARIACS 

4 HOLES 9/32 DIA. DRILL 
OR TAPPED 1/4-28 AS 
PREFERRED TO MOUNT 
VAR/AC. 

OR 

3HOLES T/32 DIA. DRILL,\ 
COUNTERSINK FOR #10 
FHMS TO MOUNT VAR/AC. 

\ 

i--���-3������--i 
4 

l-""7-+-������� 4 -1. ����� 16 2 

1/2 DIA. DRILL FOR 
SHAFT CLEARANCE 
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I 4_!_ 
4 

1,r,- 'x 
I 
I 

""® () iCi> _ , [ <!! _ ®: 
DIMEN SION S  O F  T YPE WSM AND TYP E WSHM 

V ARI A C S 
.- ,._ 
•I 
..... _ 

..___, [ 

'-"-- ------- --------

/,,.--------..:;:: 
I I 

-- - - ---.... 
I I 

=c�t? ! I -----,( \'i'. I 11' I j 1 ri 
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I 1 ' )  11 UJ----' 
11 I 1 1 II 
II 1 I1 1 II 

-�-- - -1ti_1 Y) r ------ v. 
l 1.L 16 

MAX PANEL 3 116 

------ 31 ---- -

VS SERIES VARIAC 

Production of the popular V5 ene ill mo 111. h 5 ne Prices 
of Variacs will on inue lil ord r to ff IV J nuary 1 ar a follow 
a ommodate h who are u ing h 
V5 type 1 appli ation tha will not Type Price Type Price 
permit ub titution of the n 'v 5 V5 ... 18.50 V5HM . . . "21.00 

typ . Owing to recent increases in the V5M. 21.50 vs M T. 2 .50 
cost of labor and materials, it ha be- V5MT . . . 26.50 V5MTC . 24.00 
com neces ary o rev1 e he pri e of \5 . . . . . 23.50 5MTF .. 36.00 
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MISCELLANY 

A sequence of photographs taken at 

4,000 per second with an exposure time 

of 1 microsecond, showing a .22 caliber 
long rifle bullet s riking a balloon. The 

fourth picture from the top sho-v the 

bullet inside the balJoon. 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 rubber 

surface. This photograph was made on 

35 mm film in a General Radio type 

651-AH camera , using an Edg rton, 

Germeshausen and Grier, Inc. Hig -

p ed Stroboscope, Type 501. 

Photo courtesy H. E. Edgerton 

GENERAL RADIO COMPANY 
275 M A S SA CH USET T S A V EN UE 

CAM B R IDG E  39 M A S SACH USETT S 

T ELEP H O N E: T Ro wbr i d ge 6- 4 4 0 0 

B RAN CH ENGINEE RING OFF I CE S  

NEW YORK 6, NEW YORK 

90 WEST STREET 

TEL.-WOrth 4-2722 

CHICAGO 5, ILLINOIS 

920 SOUTH M ICHIGAN AVENUE 

TEL.-WAbash 2-3820 

LO S ANGELES 38, CALIFORNIA 

1000 NORTH SEWARD STREET 

TEL.-HOllywood 9-6201 

SILVER SPRING, MARYLAND 

8055 13th STREET 

TEL.-JUnipe� 5-1088 

PHILADELPHIA OFFICE 

1150 YORK ROAD 

ABINGTON, PENNSYLVANIA 

T E L .-H A n c o c k 4 - 7 4 1 9 

REPAI R SE RVI CE S 
WEST CO A S T  C ANAD A 

WESTERN INSTRUMENT CO. BAYLY ENGINEERING, LTD 

826 NORTH VICTORY BOULE VARD FIRST STREET 

BURBANK, CALIFORNIA AJAX, ONTARIO 

TEL .-VI ct or i o 9 -3 0 1 3 T E L .-T o r o n t o E M p i r e 8 -6 8 6 6 
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