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NEW VARIAC® SPEED CONTROLS 

IN 1 and 1'/2 hp RATINGS 

r 
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During the t\\'O yeUl-s silll'(, the an­
nOlllL('emellt of the TYI'E 170 I-A and 
170.)...\ \' !trill!' g, Spt'ed COllI rols, I 
mt('d I nlld I] :! hp rt'SIX'('lin'ly, the 
nC<'"(1 has i)('I'OIl1l' npPtll'('II\ for si mpler 
('OIL trols without thc cxpellsil'c mag­
Ilctil' ('onIlIl'IO]"8 for s tarling:, s lopping 
ami reversing. The IIlLmOUlltcd ('Oll­
trol:s. T\'I't: 1701-:\\\' :Hld 1705-,\\\', 
flllllOUlH'cd nhouL a ycar Jutcr/ weI"C 

111'. N. T,ml" , "I'i,'~ Nell' I'ari~c >', ....... 1 ron''''!' U",,,,d 
0"1 'h~ I.ir .... " Grn ..... 1 Hndio 1:,'J(><' .. ",,,'rr, XX\'][I. 7, 
]) • ., .. ,.ubrr. LII:~1 
"T"''''''''U,~I \101", :<,-, Comn>!. fur '_",bl~· in.o 
011,.,. ~:"",,,,"""I," a..,ra! RaJ.o e .. ".,,_",", :,-"JX, 
ii.O<-I"""', IIJ,',I. 

FIsu.e I. The new T~p. 1704,B Variac Speed 
Conlrot In nGUed On G bench lathe. The cont.oUe r 

_ [I Inl toU.d lUll b. low Ihe headllo<k where it II 
<on,,'ni'nll.,. a« ... ibl_, and the \'o. la., which I. 
the Ipeed odlultmenl .anlroJ, i. b.low th e <on. 
troUer, on 110. b. nch cobinel, Th. <hauil, whIch 
co"l .. the I.onoformerl and .. <Iifi . ... i. inlid, 

th e <obinel. 

primarily for machine manufacturers 
who would mount the ('olltrol~ in the 
I'nbincls of their muehiues (md prol'idc 
their 0\\'11 switching for re"ersing alld 
dynamiC' braking as desired. But tl 

lower-prieed, ('ompIClt' ('ontrol suitable 
for the brellel'Ul U8el' 1\'IlS sti ll mUl'h 

neetled, 
~u('h 3 ('Olilrol requires n rugged in­

expensive 8wi tl'h , and the sO-<'llllcd 
"drum" ('olltrollcf, which had been 
lIsed in('re:l.Singl.\' with \'flri!\(' Sp<'Cd 
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Controls installed in our own plant, 
pro\'cd to he jW,L whflt \I'M 1I('('ded. 
Ample SWill'hi lig f'!l paeit y "an hc pro­
\'idcd in n smoll uniL fllld ,'nntnds Ilrc 
8\'ailuhlt' for dYllurnil' bmkinp:. The IIC\\' 

t'o1! tl'Ols ,'ollsi.'lt of the drum !';witl'h, the 
rCl,tificr ,'ha,,,,,,i!S, olld the \ 'ari:u' adjust­

ahle ,ran.'lfm'm"l' ('0111 rollillg the .'lp('{'d , 
Ove)'lr)ad PI'Ol(,(,tioll of t!ll ' 1\lixol} type 
with approprillt(> time-dcla,v dllll'l'u·ter­
istif',o.; i:-; illl'or'POI'!Ht'd in the \ ·ll rinl·. T he 
IIt'W d1l1j,!';jlj !liff,,!' f]'o rn til(' older 
strippI.,d-rlowli \'cr~iollf;, Tn'~: t701-A \\' 
and 1705-.\ \\' , in t ha t u dYlllUni(' hrak­
ill!!.' "(':-; i8tl'r oml dUll! I'OV('), a)'t' indud('{1. 

The {'Qmp!cI!' I-Ilp <."ollt ro! t\1i Imp­
p!iet! is 8110WII in Figu!'f' 2 .. \ lint' swiu'h 
or ('utou t hox is the olily additional 
I'om poncn t, rrquil'ed, T h!' ('ont!'!)! 01)­
em tt's 011 230 \'011/:1 a-t' inpu t , but termi­
l1als an' pro\' ided so thllt fI piltll light. 
if desired, I'all be olX'nlted 011 II:) \'uilli. 
'I'll(' ,'ontrol,'abill{'t ('(UI be mounted ouL 
of the way ill any 101'alion where there 
is Udef[Ullt(' ventilation, flS [I.('<."C$ to it 
is required only for maintenfllll'(,. When 
un overlond trips the breakcr, reselling 
iii donc at. the rurinc, which is hnndy 
to thc opcmtor. The d rum s\\"itl'h iii suf­
fkiclilly small to pe rmit mounting in 
the frume of the drivcn mal,hille, III 
production work it may be desirable to 
have the ('ontrol ICI'cl' a t tlw hand of 
the operator and the sp!..'Cu adjustmelli 
knob farther away. Separate ulli ts for 
these funtl·iolH; give flexib ility io meet 
stich requiJ'{'ment s . 

All inside view of the drum controller 

i I -"-

Fig"" 3 , Inl.,io. ~i e w of Ihe conlrolle" 

i8 8hOll' II ill Figlll'c 3. The contaclS arc 
('am-opcrated and there is only cnough 
wiping udion to keep them (' leIlH. W(,ar 
is minimized lwd long lifl' !'e .. mlt s. The 
('(un design gi \'es 3 f ill5t bl'ea k, wi I h VNY 

lillie spal'kin~, '1'\\'0 a-c ('ont3rl s and 
four d-{' <'"Ulltad8 OI)Cl'(ltc ill series to 
make or hreak t he an nat Ul'(' l'I UTent, a.'! 

indicated in the lI"irilig J iagram, F ip:u re 

<" 
T he IlCII' I'ontrols, like t he otlH'rs of 

the Val' iur Speed COlltrollille, arc slIi t.­
able for a wide variety of appli<."utions. 
T he I ami I ' 2 hp ratillgs, ho\\'eve]" a]X! 
pan i('ulal'ly suit able for small 1111 hes. A 
bo('k-gea n.>d la t he !'equires only a s imple 
single-mtio bolt d rive t.o hundle work 
of 1111 sizes within iti'i ('aplwity, A lathe 
wit hout ba/'k gelll's ('Ull be used fOl' 
8mn!!-dillmelel' I'uts with only !l !;illglc 
d rive mtio but should have Ii socolld 

Flgu.e 2 . View of Ihe Type 1704·8 Vo.lac Speed 
Conl.ol (1 horupow.,), ,howing Ihe Ih ... e l._ 
m e nl l: chan i', Vo.loc, ond conl.oUe., The bosl. 
mode l, Typ. 1704.8W, consilII of choull ond 
Vorloc only , wilh !he swilching 10 be s"pplied by 
Ihe CUllom ... The 1 J.IJ hp mode .. , Type 170S_8 
and Type 170S_8W, 0'. id. nlical In dime ns ion. 
and e .le.nol oppeo.once with Iho •• Ihown he •• , 
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SPECIFICA liONS 
Typ. 1704_8 Typ. 1704-8W type 1705.6 Type 170S_BW 

[.[!tIL l'o .. ~r 
In \\'011<1 

M_ 
e.,. l1...! 
Oullllli DC 

D)'1lJo"'j., 
lI .. ki"~ 

A . .... 'ur. 

"'""IU'-'- V_ ... 
''1'01''''1 ..... 

v..""" 
1)" ... " .. " ,­
ill In~('II' 

." 

!!AXOS 
U,..OO 
"" .00 

321.00 

MOTORS fOR USE WITH AeOVE VARI"C SPEEO CONTROLS ' 

drive ralio 1l,\'I\ilublc fOl' Iw:wy ('lIts on 
lllq~c.di:unclcl' pi(·ecs. For must of the 
work the {'Qntrol would be used OVC]' tl 

wiut' rallh'C of working spccd~ wil ham 
shift ing the belt. T he range of speeds 
('O\'crcd i~ t'olitillllOllS, and the SI>Cf'd 
p:iving the fwstelii Pl'Odudion ean be sct 
(1IIit'kly. In our own plllllt W(' have oh­
tained subSlll.lltilllly int'H.!tlS(.'(1 prodtll:­
t iOIl r rom lIu h(>s equipped with \. uriae 
Speed Conl rols. 

• 11.11 
;a II .. 
~'OTOJt 
$In.oo 

c_~ w," I.",.,... 
~IO[)'U~ 

---- .. ", S-:IOI 
--l7r.o ---, 

'1&11 
87 It... 

JoloroR 
$2 10.00 

Figure I shows thc drum C{llll rollcr 
supplicd with 1 he IICW ('ollll"ol!- ;lrstnllcd 
on a Bi\'f'tt i\ lod cl 008 Beli ch Lathe, 
\'(' 1")' liulp WZU'C is I'cquif{'(l a nd the 
IOI'!.tio11 is pnrli{'ularly COII\'cnicnt ror 
proou tt iOIl work, 

All hough t he ('os! of Lhc4'omplcl('('Oll­
trol$: i~ nbolll 2,i per ('l.'l d 1011'('1' than 
thu! or carlier modds, Ihe lX'rfunnlllrr'c 
is IlIwhungcd, H:Hcd torquc 4Jf th£' mo­
lor ilS tl\':lilohlc for continuous ol>crlltion 
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OVN 1 he t'nl ire range f!'Om ruted specd 
tl) zero speed. Torque pulsations urC 
Ill'glj~ible ('ven in the most CxtH'ling 
wor k. Rtnrtillg tOl'flue {'all he smoul hly 
r01H rollcu in stu rting delicate opC'l'fi~ 

tjOIlS, nt· fa .. ~t high-torque st arting can be 

S£RIES 
FIEL D 

SHit" 
Fin o 

Figu,e 4 . B,"ic cr, e: u it of Ihe 
Variac Speed Ca nlral , s haw . 
ing t he s Witch ing a rrange· 
menl fa , ' a'wa.d , . . ... . , .. , ond 

I la p (bra king ) a pera lian l. 

used for mpid prod ndioll work. Over a 
period of years mnintCIHlrH'C requi re­
mCllt s of the \ 'n l' iac Speed COllll'ols 
have proved al most negligible. 

- W. N. TUTTL E 

A CONVENIENT TEST FIXT URE FOR SMAl l 
CAPACITOR S 

In thc meru;u,'emellt of small ('apaci­
tors of the dis('-ccmmi{' type, the wirc 
leads attachetl to the ('aparitol' rail af­
fect the mensttrcd value of capacitance 
unles."l a "talldal'd t.echniqne of ('OllllCC­
lioll. to climillatc leau capatitan('c, is 
uS(o(1. .\ fixture fOI' this purpOSC. de· 
s(' I'jbct! by Stout and WOIISO I of n lldio 
:\1:.11('1'1:118 Corpuration. is dcsigned to 
plug illto a Gcr!(~nd nadio Prerision 
Caparito,' for mCtlSHI'emelli s by a sub­
stit ution met hod. 

A new fixturc, si milar in conccpt, but 
modified to aecept many d iffercnt ty pes 
of capac- itors, is shown in Fig!l1'c l. T his 
fixture, t he TYI' ~ IGO I-A Capa{,jtor 
T est, Fixturc, can be uscd with the 
various cap:lf'i tol's shown in Figurc 3: 
dist-type cemmie, with either wire or 
tapcred-tab Icads; disc-t.ype with molded 
jlwkct; Cr1f':tpsulllt cd mica; and tubular 
paper. Lengl h of usual leads is imma­
tNial, since the leads arc eliminated 
from the measurement. 

1 t:..,[ ~t"u t "nd John Won ...... M""""",ment or Small 
Csr"''''I.1 ...... lore nu,,,,,. Nerio"'. Vol. 1. Nu. 3. ~lo,y, 
lu:.t. 

fig u .. 1. (Ie fl) Vie w o f the Ty pe 1691 ./4. Copaci lo. _ 
Tell Flx l ... ... (,Ight) Vie w I hawlng d iu.ty p • • e · . .., 

rami. In u rl. d in f i><l u ... 
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,......,. FiIlU' . 2. View of equipment lot meolu,In9 diu_lyp. u'pClcito .. 01 one m.llo~ycl •. The Capacilor Tel l 
Fhdur. I. in"aUed on D Typ. 716-CSI Copociton •• S.ldge. The lI ono.alo. i . a Typ. 1330.14. O.cillolor, 
and th e det • • tor , .. Typ. 1212_A Unit Null Do,u'o •. A one, ... ollocycle lilt., il il iad alth. Inpu' of th e 

d".ctor to •• duce harmonics ond noi ~ •• 

EU('h lead slides jlLto a hol1o\\" sh ield 
and ilS held by a spring dip, while an 
olltel' shield 8UlTOUIld s the entire as­

sembly. The eapueitor leads arc pushed 
into the clips until the ('apatitor itself 
tOllches the fixt.ure (sec Figure I), so 
that cOllIlCtiion is madc at the same 
point Oil every capacitor, regardless of 
lend length. The leads, fmlll their cnds 
to the point. of conlled ion, arc eOIll­
pletely ('o\'Cred by ! hc shield and do not 
entN into the mea.'m rf'm('nt. 

The fixturc tcrminliis arc T YI'E 27-1 
Plugs on ~'I-il]('h spaf'ill!/:, ",hil'h plug 
din:wtly into 1\ TYI'E 722 I'rc('isiOIl Ca­
pM·itor or into any of the sevcml Gen­
eral Hadio Capaeitance Bridges. 

For the measurement of disc-type 

Figu,. 3, Th. Cap ... " ... T .. I Flxlv •• will acc . pl all 
of th. types af copocito •• s hown h e •• , 

ceramic capa('itors at one megacycle, 
t he TYPE 7 16-CS I CapaeitaJ!l'e Bridge, 
ShOWll ill Figure 2, is r~l'ommended, 

With this bridge, dissipation flu ·tor us 
\\'ell as l'apa('itant'(, can be llccunllcly 
measured at 01' near olle megll<'ydc. At 
10\\'er frcquenci es, these and OthN to\\'­
capa('itullce lIllits CUTI be measured on 
the Typ~: 71G-C Capa('itance Bt'idgc. 
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Flgur. 4. Th, fb,h". plU8~ e" sil y fit ,nlo tI,. ' . r· 
min .. ls of G ...... .. I Rodio brldg .. Or In lo olher 
equlp",e"t having la ck_la p binding posh, . p .... d 
% i ... h. Th, b ri dge shown h. r. I. a Ty pe 161 l.A 
C .. padl"n •• Te .1 B,ldge, and the <"paella, II .. 

lubut". pap.r typ •• 

While lead capacitn!lrc is usually in­
signifif"an t. in the measurement. of tubu­
lar paper capacitors, tltis fixture offers 
a eonv('nient and standardized means of 
connc('tion. Figure -l shOln; the TYI'E 
161 I-A Capacitance Test Bridge, with 

T,p' 

! 

CAPACITOR 
UNDER TEST 

I I 

~_Jf--~ I-_J L_~ 
I I I I If I 
I CI I I C2 I I 
I I I I I 

L __ ~I ____ + 
G 

Co- C, +C 2 • 8.711 )1 1 

figure 5. Ske tch . howing Ihe ""'U" .. nd ",allnl­
lude ,,' II •• zero '''p<lcilo" ... Thll ,"pad' ..... . do .. 
not e n,e, Ih o ", e".uft",o nl who n " s .. b,tit .. II,," 

moll."d i , .... d. 

fixture installed, for GO-cycte measure­
mell is. T he fixture is equally useful with 
the T YPE 160+-B A~C Comparison 
Bridge. 

SPECIFICATIONS 
Ie." C .. p"eil .. n .. : 8.7 micromicrornl'ads. 
Terml""I., T\"pt; 27-1 Plugs on %"-ineh spacing. 
Dlmonslons: lyz X 17!i X 2~ iuchCl!, over-lIll, 
including 1)lugs. 
Ne l We ight: ,I ounces. 

Co<le lVord Price 

1691_A I Copocilor r Oil f htl ... o •••••••••••••••••••• £DICT $22.50 

VARIACS ® IN THREE-PHA SE DELTA CIRCUITS 

When \'ari:u:- ® Autotransformers arc 
conneeted to supply a three-phase 
delta lond, oue of the circuits of Figure 
I is ordinarily used. In a LypicaJ appli­
cation recently encountered, each leg of 

the delta was rated at 20 amperes, 230 
volts. In t he circuit of Figure la, two ~ 
230-\'011, VariuC8, each capable of sup­
plying 3 .. 1.5 amperes, would be required , 
wh ile that of Figure I buses t bree liS-

" 
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LINE 

LINE 

Fi9" " 1. (0) D,IIo connecl;on .. nd (!oj wye unne Clioa of Vo,locs 10 • .,pply 0 3_phD U load, 

volt 111lits. 511 pplyiug 3·j.5 nmpcres. T his 
meant that TYPE 50 \ 'llrifl('S cOllllccled 
in wyc, as ill Figure I b, bc('omc t he on ly 
(·hoil-(', '::;; 1I(:c 1 he 23O-volt T n t; 50- 13 
Varia(' is rated lIl3 1 amperes. 

I II thi~ pnrtil 'lIla!" applicntion, how­
ever, it was foulld thnt the load did not. 
IHWC 10 be connected in delln, buL cOllld 
be handled as 1 hrcc individual loads. 

,,-.. I n addition , flo ma..~imum po\\'cr \,lU'in. ... 

lion of 3: 1 was found to be adeq unte. 
With these modifi cations of the original 
requil'cmcllts, the arm ngcmcnt of Fig­
lire 2 wus recommended. Hmc, the 2().. 
flmpcrc Variac. T YI'E V20. could be 
used, which gave a cons idcmblc s[l\'ing 
in cost over the Tn'-", 50 units of l;igUl'c 
l b. 

rn genera!, n. 3-gang assem bly of n 
given size Variac is less expensive than 

ei l hoI' I hp 2-gang or I he a-gang a138emhly 
of the ,'o.xl !arger size, T hi" "aving is 
possible whenever the load ('an be con­
nce/cd as three l;ingiL'- phMt' clements 
and whorf' a 1.{\:1 mngc of voltage aJ ­
justmellt is adequate, 

Figu.e 2 , Connecti .. n f ... .. pa.o' . ..... d . anel 

INPUT 
230V. 
H 

IImi ' . d . ang. of oell .. . 'men' , 

GR EXHIBITS IN NOVEMBER 

Ea st Coast Conference on Airborne and Chicago Exposition of Powe r and Me-

Navigational Electranics, Lord Ba!ti· 
more Hotel, Bal ti mOl"e. i\bryland, 00-
tobor31 fl ild Novcmbc I" I, In Boo(.h836 
and 37 , Gencral Rudio will have on dis­
play sweep {h'ives, pulsers, oscilliltors, 
bridges and other new products re­
cently alJllounced in t he Experimenter, 

chan ical Engineering, Chicago ColiSCllm 
November 14- 18, Come to Uooth 151 
to sec G H mot 01' speed I:on tl'Ols, s trobo­
scopes, noi sc- rnou~;ul"il'g instru ment sand 
oth\, !" i lem a for t.he power and mcr\.ulll­
i('al ind ustries, 
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Thl. ph.l.groph. tak . ...... Ith a 0 . .... 01 Rodl. Typ. 6S1 R.c •• d • ••• h.w. 'h ' flight .1 • 30_coUb • • 
b .. II.,. " •• d ' •• m .. T-4-4 .iII •• Th. m .. mlnal'.n .... a .... ppU.d by a high_lp •• d It •• bate.p .. ......... f .. cl .... d 
b y Edg. ria ... O ....... h ..... . ... and Orl ••• I .. c •• p.,al, d • • p ••• ling 01 10.000 fla.h .. 1'.' IDcand. 

Co ...... 01' •• 1 .... wal 1/ I:S wilh Backgr ..... d X I'a"ch'amolic N.goli .. , Iii ... . Th •• I •• balCapic 1 .... 1' 
wa, ...... "I.d d "" dlr .b .... Ih ••• ca.d •• I .... a .. d th. b .. I1.1 wal phalag.aph.d agaln'I a "Scatchl't." 

bockg .... nd . Th , b .. U" . p" d WOI 10.000 f." por IDc."d. 

GENERAL RADIO COMPANY 
27S MASSACHUSETTS AVENUE 

CA MBRIOGE 39 MASSACHUSETTS 

BRANCH ENGINEERING OFFICES 
NEW YOItIl: O. NEW YOItK 

.0 WEST STItUl 
lEl._WO,'~ ~_ 2722 

CHIC ... GO S. ILLINOIS 
.20 SOUT H MICHIGAN AVENUE 

TEl._w .. b •• h 2.]'20 

LOS ... NGHE S 3 •• C ... LI'OINI ... 
1000 NOITH SfW .... O STIEfT 

TEL._HO IIrw.od '.0201 

SILVE. S~.I N G. "" ... YlANO 
.OSS 13TH STIUT 

TEL _ JU .. l p .. S.'O" 

PHIL ... OUPHI" OFfiCE 
IUD YO.K .0 .. 0 

..... N 0 10N . ~E"'NSYLVA"'I'" 

TEl . _ H ..... . oc k .·741' 

REPAIR SERVICES 
WIST COAST CANADA 

wun.", INS 'IUMENT CO, 
.26 HORTH V'C TO.Y .0UlEV .... 0 

'UI'AHK. C"'lIfOINI ... 
TH.-Vh!o.lo '·)01) 

' ... YLY ENGIHU.ING. lTD 
', UT $fUEl 

... J ... X. OHT".'O 
TEL ._ Tat ..... EMpl •••• 6.66 
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