
2(; ra ~~ 
.......,~.l PEBIMENTEB 
~ VOLUME XXV No. 12 MAY 1951 
~,-___ -=.C:O"'::'~" ~'~"~' ~'~';'~" CG:':"=':":'=R='=d:'O;':c:om;;':;":"C'::,=C=oCm:':'="~':"CM=O:"C·'CU:·C':·=A:·C· __ --_-"-

"" ... 
::c: 
I-

o 
:z: 

"" 
'" I-
:z: ... 
:E ... 
"" => 

'" "" ... 
:E 

AN IMPROVED VARIA C SPEED CONTROL 
• THE % H. P. VARIAC SPEED CON ~ 

IN T HI S I SS U E 

TVI- .: 71·A V AlI1AC 

T IIA"'''I'OIDI.!Jt •• 

~1(""'Er.I,AS\· 

Page 

" 7 

TROl S, T \'J'~~s 1700-AL and .\ 1[ , have 
gi\'C'1l an ('xe<'1]ent ae(,Ollnt of thclJl;:('II'{'S in 

a large numher of applications since their 
int rodul't iOIl two .\,('UI"'; ago'. The combi na
tion of the \'aria(' wl1h a r('ctifit,1' and choke 
hn. .. m:U1y adl':lIltagC',; a ... a sourl'C of :ldjll,; t ~ 

:lute HI'tn:LHlt'P I'ol!agc for OlWr:ttillg o-e 
HhunL or compound 1I"0und motor" OW'I' a wide Hp('('{ll':lngl'!, T h(' 1'(',;lsl
l\!lee of the arm:lture n.lltag(' :;ource (::111 b(' made lo\\", u';llull.v I(·s.~ th:lll 

half the :1 nnatul'e rc,;ist:1IH'C of the IllotOI', so thal good re;,!;lIlatioll is 
obtaineU, ('ss(,ntiaH.v the r'pgubtion of the motor il,.:df. The :(rlllUlllt·/' 
em' rent. is t'SSCntiaJly ripple-f 1'('(>, so that t or'que pulsations 11 1'1' nr-gligiblf' 
and no den.ting of t he motor is rP{llIired. TIlt' (,On!I'O\f; al'l' of ('ompad 

f':ingl~unit construction, pru\'iding rc\'ersal and dynamic braking 
without auxiliary IXllripmcnt. 

One fadO]' which hilS limited thc ueceptlllH'e of theS{' ('ontl'()l.~ has 
been t ha.t a t u he rcdifier is em phl.ved. ' I'he 111'(' I)f t rr!w;:. hO\\'p\'PI' 1'l1~(>(1 

'F,,.." ,1~""rir>,ioR of trw..., f'ORlr(11., ..... II ... 1'll"I~. "\'~,i,,' II",,,, ,.,,.....1 r",,,.ol-," a~n."d lI.tdi~ 
/:·JI'fl',"unw. Vol :!3. \pdl, 19~' 1 . Pll. )-8 

Fi!l~r.. 1. New Type 
1700·8 Voriot Speed 
Control in,l<1ll .. d on 10-
roidol winding mo(hin ... 
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GENERAl RADIO EXPER'MINTER 

Lhey may be, is always Ii reminder to the 
customer that additional maintenance 
problemll may be involved. Tube life 
records leave him unconvinced. (Actu
ally we kllOw of no wbe failure whatever 
ill the CWle of the TYPE 1700 Controls, 
either in C<luipment. installed or in the 
couts{' of our original experimental 
work.) A tube rectifier requires the use 
of some sort of time delay mechanism to 
insure proper warm-up before load is 
:\pplied . This is not a handicap in shop 
equipment for whicb the power uniL can 
he tUI1l00 on at the beginning of each 
working day, but is a definite limitatiOIl 
in til(' CWJC of equipment subject to occa
~ionilt use, and is a reminder to the user 
that electronic equipment, supposedly 
~lIbjeclto failure, is involved. 

A Uf'W t.1 h.p. control, TYl'E 1700-B, 
i~ now offered, which is the same in size 
:Uld iu general appearance us the TYPE 
1700-A design but in which a selenium 
reclilif'r is substituted for the tube recti
fier with considerable simplification in 
construction. Figure 1 shows the new 

, 

f illur. 2. Pan.! v;. .. of 
m. Typ. 1700.1 Variac 

Spud Conlrol. 

control opemting B toroidal winding ma
chine. The selenium rectifier requires no 
time delay device, 110 center-tapped step- """'" 
tip transformer, llnd no filament supply. 
The saving ill t.hese components results 
in a substantial "eduction in cost wiLhout 
sucrifice ill pcrlornmncc and with the 
advantage of instant starting. 

The photograph, Figure 3, of the in
terior of the new control shows the 
simplicity of the design . At the upper 
corners of the cabinets are the field-sup-
ply lmnsformer and the choke. The 
combination overload breaker and field 
switch is I>cside the Variac. The start
stop-reverse switch and the dynamic 
braking resistor arc at opposite sides. 
The armature rectifier stacks are in the 
bottom corners with the field rectifier 
and J ones plug between them. As with 
the earlier TYPE 1700-AH and A L Con
trols, all components are mounted on the 
lid. The plug nnd jack arrangement 
simplifies installation and makes iL possi- ~ 
ble to remove the unit without disturb-
ing the wiri ng. 
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, 
RECTIF IER LIFE 

The new design has been made possi
ble largely by improvement in avai lable 
seleniwTI rectifiers. Motor control equip
ment is frequently subject to operation 
in high ambient temperatures. To pro
loot a rectifier from failure due to c.xcess 
plate temperature, subst.antial derating 
has been necCS8ary even when high am
bient conditions were expected onlyocca
sionally. This has made both the bulk 
and the cost of suit·able rectifiers almost 
prohibitive. Rectifiers recently an
nounced not only require fewer plates 
for II. given volt.age but also are capable 
of withstanding Bustained overloads or 
long periods of high ambient tempera
twe without failure. Maximum rectifier 
life of 40,000 to 50,000 hours still re
quires derating to limit the maximum 
plate temperature, out occasional opera
tion at higher-than-normal temperatures 
now costs only a moderate decrease in 
life instead of possible immediate bl-eak
down. With the new rectifiers, it is 
estimated on the bagis of manufacturer's 
Lests that a life of aL least 15,000 hours 
will be obtained on continuous duty with 
the control box in nn amhient tempera-

Figure J. 'nlerio< view 
of !he conlrol ""owing 
,imple con.lnKI>on 'e
lulling from lIle of .e· 

lenlum ,ecI1Aen. 

M A Y, 19 5 1 

ture of 40°C. This means Lha!' for ordi
nary applications. where operation is 
usually at lower temperutllres, almost 
indefinit.e life is to be expected. Even 
where operation under extreme COIl

ditions is the rule rather than the excep
lion, several years of rectifier life should 
still be obtained. 

FEATURES 

The TYPE 1700-8 Control has several 
new features worth noting in addition to 
those of instant starting und freedom 
from tube replacement. The field supply 
is isolated by a transformer from the 
annat.ure circuit. This mealls that stand
ard compound-wound motors having 
five leads can be reversed hy means of 
the switr h on the control. In the TYPE 
1700-A design, n straight shunt motor 
connection is required for reversing 
service. Operating t.he field supply from 
a separate transformer instead of from a 
tap on the Variac makes it possi ble to 
open the Variac input connection when
ever the motor is stopped and sti ll have 
field excitation available for dynamic 
braking. l~limination of the \~ariac no
load 1088 during st andhy periods result,.,; 
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G ENER A L RAO I O EX P ER IM ENTE R 

in cooler operation of the ('ontrol. Sincc 
thel'C is 00 tube lind no IVIu·m·up proh
IC>Jn, the motor may he stllrtcd or~Lopp('d 
by Ill'witch in the n-c circuit, although 
the (lynamic braking iH not operMiv(' 
when this is done, Microswitches can he 
employed conveniently for limit switches 
in many applications berausc it is not 
1le<)('SSllry to interrupt the t\il't'ct current 
in the armutw'e circuit. 

PER FORMANCE 

Performance curves for the new ('on
lrol operaling with a compound-wound 
motor are given in Figure 3. T he regula
Lion at base speed is about 24 per cent. 
With the S!:wies field disconnected, nbout 
J8 per cent regulation is obtained, but 
with ftppreciab le reduction in starting 
torque. For most applications the ('om
pound COIUlectioll is preferred because 
\..If the improved stal·ting chamcteristic!;, 
ulthollgh t his consideration is not 60 
important with I II h.p. mOI01"S as with 
tho&' of higher mting. Since lhe r.p.m. 
rise in speed betll"('(:11 full load and no 
load is roughly the Sllme at all spt'c<is, 
Ihe percentage regulat ion varies ir1-
versely 3.8 the speed set tiup;. E,-cn at I hr 
lowN speed settings, howevcr, the regu
lution has proved entirely sat isfactory 
in a \\'ide rnn~e of application;;. Experi-

• 
(' Il ee had pro\'oo th'l t it is only the 
exceptional application which 1"C<lui res 
t hat speed be very closely held against. 
load variations. F or all ol"ClirHiry appli
cations, the inherently good l"cgu]ation 
characteristics or t he fl hu nt motor, 11..1:1 

provided by the T HE 1700 ('onlroI8, 
are all tha.t can be desired . 

ONE MODEL ONLY - llS VOLTS 

T he T l'PE 1700-B Control is anlilnble 
only for opem tion at 10.;-125 ,-oilS, liO 
cycles. An equimlenL 230-\'olt design j.<; 
not pr'acticable bcC{IUSC the km rat inp: 
of the \'ariac is less at the higher volt1l1;<' 
and becau8C a more bulky nn d mO l"c 
expensivc selenium rcctifier would 1)(, 
required. Where 230-\"01t. openl.tioll i~ 

required and the warm-up lime deb)' 
is 110t. a disadvantage, till' T YPE 
1700-A 1-I Con trol is recommendcd. 
Wh er'" the ilH:l tanL-slMti ng fealure is 
desir-cd wit h 230-volt operation , tht> 
TY PE 1700-B Control 1:1111 be used wit h 
it 230-1 t5-voll aut.otra nsfonller of (;flO 
nl. rati ng. 

SUMMARY 

To sum marize, 
(1 ) T he new \'ariue (lontrol is simpl{' 

and Cftsy for shop clcclricia ru; to un der
fll:lnd. 

Flg~re 4. Schemorit ( ircu,t of the Ty pe 1700·S Vorloc Sp"ed C""t,oL 

SWlrCH _NO 
BREAKER ANMAr UNE SVPP/.Y 

o ro 115 VOLrs OC 

SENI£S FIEL D 
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, 
(:1) 11 is il rugged. l ong~lifc cOllI roJ 

,-... thal is C$Cutiall.\' maintenalH'f' rr£'(', 

, 
MA Y, 19 5 1 

t---(3) [1 is instant-SllU'ting, :tnd adjust
ahle speed is obtnillcd without the com
pliclllions inherent In the thymtroll 
urrangements. I -

.00 

I---
~ 

(<I ) It has tl v('ry large short~p('riod i 
overload capacity und is outstanding I 

III its ahility Iu Sllll'! heavy load.... i' 
quiekl.\', 

(5) The very low ripple in the Ht'lna
lure circuit means that there arc no 
torque pulsations and ihnL stundurd 
motors ClI ll be used al their full mting. 

'00 

r-.... J-
This combination of chnraclcristics 

makes these ('oll t l'ols adaptable to a 
wide mnge of applications. 

- W. K. T U1"I'I.E 

, , 
" ~ • 

Figure 5. Speed· Torque <urv", of Type 1700-8 Voriac 
Speed Cont,ol o pe,oling (0 G.E. type Be Compound. 
WO<Ind MOlor '<l I .. d 'h h.p., 172 $ rpm, 11$ " 3.0 

o inpu' . 

S PEC IFICATION S 

Supply F •• qu. n,y : 60 cyci{'!! 

A.C Inpul Voltoge: 1()b..125 

D·C Ou'pu, A, ma'u,. Vol."g.: 0·115 

Can!lnu·au. O·C O u'pu ' A'malu •• Cu". n' : 3.n " 

o-C O .. 'pul Fie ld V .. ltoge: 115. 75 

Maximum O·C Oulpu' Fi. ld Cu".n,: 0.4 :1 

Input P .. w ... : Stand· By, 38 wat\.lt 
Pull Lon.d. 5(lO wutt~ 

Sp u d Rang.: Motor rated speed down tl' ZCI"Q 
at constant torqu('". 

M .. , .... : II,').v D·C shunt. or \~)mpOUlld motnr 
of ~~ h.p. rllting, or other IllOt.ors opCnlting 
\\'itbin the CQlItin llOU~ llrmature current rating 
of 3.0 nmperes, may he liked with the t'Ontrol. 
A motor with :1 oommlltating 1)OIe is preferflble 
hecause improved l'() IlIIllUhltion ill obt:lincd 
over the speed mnge. We can supply the motor 
listed below. ~ l ot.oTII of other mnnufnoture c:.n 
he used equnUy wf'lI . 

Overla .. d ' to'uli .. n: A timc·fI ... lny m:,,,n ... ti r l"ir
~uit breaker perrnit'i heavy ~t ,\J"!lllg r\lrrl'''t~ "f 
!>.hnrt dllrlitinll, bllt proler't" lilt' ("Qlltnll nnd 
motor in event of a i1tall. I1re:lker 1\'\11 o)JC!1l 
bet weel. 3.5 lind -1.35 amperes 1If1Il:Iturc Cllrrent 
on sustuilled overloud. hut will permit It ~tnrlinll: 
,·urrcnl inrrL~h of 12 alll]lcrClS for 3 ij(lt"·olld". 
JIt .... s .. 1 .. nd Dyn .. mic St .. king: A 1I\lI1l\l,~!ly v!",r
'Iled s lnrt-,,;tolrre.vCTIIIl liwiteh and a dymun,,· 
hr:udng rCi:!i~lOr are included ill the ' .... lIlrtll. 
Strong braking netion is obtllined in ti,e tilt' l! 
].Iosit ion. 
M .. u"ting .. "d WI.lng: Holes nrc pl"Qvidcd in I hI.) 
\Jilek of thc box for mountillg on II wnlL or 
hr:l(·keL. Mounting must 00 vcrti ('tl i I\ml m\l~1 
pe.rmit free IICCess of lilT through the boltOn> vf 
\hn cabillet . Two boles for flX or l"()\ldui~ 
lI"irillll: are. lootI1 ed in Ihe ~"('nte.r of the hotton, 
of the box. 
D .. m. " ,la"., Box, ~p. 6 x 12", x 4·~!! im·he:; 
dimen~ioru; over knob!! lind 10uvel1!. 95,~ .~ 
12;14 X 6 i1l0he9. 

N. , Weight, 23' ~ l>(Iu"d!!, C: I); moUlr 30 (.J<J\llu ls. 

" riff" 

1700-8 I V .. ,I .. , Speed C .. ntr .. I,· 115 .. , 60 <yd u •••••.• 
8C.6A829 GE 'h h .p. S.ml·.nd .... d 17S0 , pm m .. I ... , 11 5 .. , 

dc. f ... use with Ty p. 1700.8 ................ . 

HOOT $165.00 

",!)"ront 45.7 9 

"To ".<ito •• ,~ ~""lf<,t w;th "><>to!", II'"" <"0,"1101.",1 <"<>,1. "",,.,1. ''''IOTMO"l"OH. 
'lI" !'IHen( ~o, 2.00\1.01:1. 

". 
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GENERAL R ADIO EXPEIIMENTE I • 
TYPE 71 - A VARIAC ' TRANSFORMER 

A sourcc of low voltage, Roo(: power is 
a neeessity in any eleetricaJ laboratory 
or experimental shop. A convenient, ad
justable Rource, readily adaptable to 
many IISCS, can quickly pay for itself 
with time savings ruone. A continuously 
adjufl lablc tra.nsfonner of the Variac 
type, but \\'ith a completely isolated 
secondary winding, provides such a 
IIOUn::C. 

Thci I -A Variac Transformer has been 
developed to meet these requirements. 
I t is a ready-to-use, cnclosed package 
with attachlNl cord Rnd plug for 115-
volt, 00 cycle input, and a pair of versa
tile TYPE 938 Binding Posts to deliver 
o to 16 volts output. 

The transfornl('r is rated for 5 amperes 
continuous duty, with !to conservative 
5O

oe. internal temperature rise and an 
output regulation drop of less than 3 
volls at full setting. 

The basic unit is composed of two 
layer-wound primary coils on opposite 
legs of a conventional stack of L-type 
laminations plus two single-layer second
ary coils wound over each of the pri
maries. The insulation between coils 
and to the core will withstand a 1250-
volt breakdown test. The secondaries 
are tapped by a unique arrangement of 
two standard Variac brushes on a single 
aluminum radiator, which permits direct. 
conneetions of the coils to hoth li ne and 
load \vitbout slip rings. 

The simple, rugged enclosure is largely 
made up of two heavy aluminum U 
pieces, which are held so as to provide a 
.!.i-inch mounting slot at the bottom 
and a guiding t rack for the slider carry
ing radiator and brushes at the top. This 
slider assembly is the only moving part. 

The mounting slot pcnnit.8 securing 
the unit 10 a wall, out of working spacp, 
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or into a device as ll. permanent com
ponent. 

The slider track ;s cal ibrated in open
circuit voltage for ready reference. 

The limited voltage range makes this 
transformer particularly sufe for e.x
perimental work, the isolated secondary 
permits its use in floating circuits, and 
tbe continuous adjustment is convenient 
in compensati ng for voltage fluctuation 

MAY , 19 51 

or in determining peflorm!l.nce over {L 

voltage range. 
We have found this device extremely 

useful for controlling the small low
voltage soldering irons used ill miniature 
work, as a filament supply on bread
board models, :l8 an intensity control 
for microscope lamps, and in many other' 
applications. 

- H. ~L Wll..sON 

SPECIFICATIONS 
Input Voltuoe: li S volLi 
Oll'P"" C.lln "" 5 ampere3 maximulIl 
Oulput Vallo".; ()-16 vol\.i Opel] ciruwt. 

0-13 voltll at .'i amp. 

11_-' I Va,lac Tran$form. , , ., ••• 

No-lood lon, Lese tha.IJ 5 watts 
Dlm . ... lon"' (Length) 5~ x (width) 3'~ x 
(height) 3!1 incheB, overall. 
Nel Wel8hl: 4 pounds. 

CCXU Word Pria 

.• I I'OI'I'Y $18.SO 

MISCelLANY 

PAPERS - By W_ H. ThUl'stOIl, of 
General Radio's New York OUice: "U
H-F i\1easuri llg Equipment," at the 
April II Meeting of the Lancaster Stlb
s(''Ction, I.H.E., at, LUllcaster, _Pa.. 

- By Frederick I reland, of General 
Radio's Los Angeles Office: " lm peduIlce 

?o.f easurement Techniques at Frequen
cies between 50 and I{X)() Me," at t.he 
April Meeting of the Los Angeles Sec
t ion, I .R.E. 

- By William R. Saylor, of the Sa.les 
Engineering Department, Cambridge 
Office: j'Some Recent Developments ill 
the Instrument Field ," a t the 1\'l a rch 27 
Meeting of the Technical Group on 
Instruments and Measurements, Boston 
Section , A. I.E.E. 

- By Donald B. Si nclai r, Chief En
gineer, and Arnold P. G. Peterson, 
Engineer : ,jA Single-Ended P ush-Pull 
Amplifier," at the 1951 I.R.E. National 
Convelltioll, New York, March 22. 

- By Donald B. Sinclair, Chief En
gineer: "Considerations in the Design of 
a Line of Inexpensive Test. Equipment," 
at. the New England Radio Engineering 
Meeting, Boston, April 21. 

HONOR S- At. their l09th NaLional 
;Vl eetillg, in New York on J anua.ry 31, 
1951. the Americtl.n .Metoorolobrical So
ciety guve its award for I<outstauding 
services to the Socict.y by all individual" 
to Henry S. Shaw of Wt'Stbrook, Maine. 
i\ l L Shaw, now retired, \\'8.8 formerly 
Chainntl.n of the Board of the GCIleral 
Badio Company. 

RECENT VISITORS from ABROAD 
From Sweden: 

Tord Bohlin, Chief Development. En
ginoer, A. B. Refa, Stockholm ; B. O. 
Lindbeck, Chief, Measuring llnd Physi
cal Departmcnt, SKF LaboraLori(!ft, 
Gothenburg. 
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From Switzerland: 

1 {(~IJeJ"t GuldlOChrnidt, Ilead , Ilc,"l'lln:h 
alld D~'vclopmeJlI Depart mcnl, Ca
hlf'rii~-; N TrplilCl'ipiI dp CIJi'."lunay:i A" 
('o:-;...,unay: (;lI~tuvc lfuancllu, Il ead, 
11-1<' Hl',,<,:u'dl DI'pllltrn('lIt .• a nd Hell(' 
I\unzli. AMif>;t:lnt to ('bid of ] I- I" ('(JIl. 

l'1l'llct ion Depart [llt'nt, BI'u\\'II-Bu\'el'i 
11 nd ('C) . • \.(;" Bali(:IL 

From South Africa: 

01'. ,J. C, It. II cyliclll'ych , Nat.ional 
Physic-ul l.abonHol'S. South African 
( 'oulwi] for Scientific ulld IndWl ll'jal Hl'
srurf'h, Pn'toria , 

From Indio : 

S. K, Chattf'l'jee, Lpdul'er, Depal'l
menl of EI('c:-tl'ical Conllllllnic:ltioll , i n
dian I nSI illite of Science, l3angalol'e, 
India. 

From Au stralia: 

,John A, Patull, J\l:l1Iaging Director, 
und B. F. lSI'tlel, ~alcs }' l:lllager, Tmll~
mi!;l'l iQn Pnxlll{'I'I 1'1,\'" 1.I,d., l\w'lh 
Hydnc'Y, 

from Jopan : 

l\l. '1'omola, Dil'eclol' and Chil'f En
f,;iIH'Cr, Yokogama Electric Wurks. Ltd" 
T okyo; T 08hifu5:.1 t;akamoto, Depal't
meul of 1~lec t I'i('al i<:lIgineel'jng, Fit'S" 
I,'a!.:uity of Engineering, Pnin't'SiLy of 
T okyo; alit! Dr. Tllka.shi Isobe, I'm-

• 
fes.-;or, DCp:LI'llllent of Electrical i\1(,fl8-
uremcll1s, futulty of I';nginccring, L 'ni
\'crsitr of Tokyo. 

APPARATUS 
fOR NOISE MEASUREMENT 

An excellent. summitry of til(' impol'
I:I II [ characterisli!.::,; uf IloiM'-rnl'IL~llrin){ 

equipmcllt is cOtlluincd in :l paper hy 
Dr, Lt'o I.. Bcrutlck, pnrillt.'tl " ,\pparll
Ius fur Noise ;\ IC1.surcment." Urigin ally 
prcpal'l .. -'tl for the l\ational l\oise .\bar t'
ment Couneil, th is papCJ' hll..'" also hCf'n 
prescnlCtI befurl' IlIL'tlkal arid indu"trial 
h,vgiellr gl'UUpS, The gl'II(,I"IIJ requirf'
menu; for 11 sound-Ievcl metel' al'C rf'
l'iclI"cd, lllltl the clmraclel'iillic:'; uf :'ii\ 
types of microphones und six t..rpc~ of 
1ItIHI,vzers UfC di$cu:>'sl.'d. Calibrati ng dr·
vitcs, \·jbnttion pitkups, anJ rCtOrdi'r:-; 
al'C also cOlisidcn'tJ. TIll' p:t!}('I' j:-; di
rl'cted 10 I huS{' I'espollsi blc for I hl' plIl'
chase and lise of tloisc-rneasul'itlg ('quip
Illf'nt In factories, luw-l'nfurtf'm('lll 
ageucics, business oflit.:es, Itlf'uil'ull'lini(':-;, 
:Intl othel' ot'ganizlltiulis ullt side the en
gilH.'el'ing field, Copies al'(' available 011 
rl'qlH.!Sl to the (,'tlltTtd UodifJ I~',q",)" ;-

111(, ,1/ ('1', 

CREDIT - Author of t.he art.icle in the 
April il>Suc, entitled "A Dynamic i\ Jicro
phone fot' lhf' Sound-Level ;\ Iet,el'," wn~ 

E:rvin K Cross, of OUI' Development. 
Engineering Group. 

GENERAL RADIO COMPANY 
275 MA SS ACHUSETT S AVENU E 

CAMBRIDGE J9 MA SS ACHUSElTS 
TELEPHON E: TR owbrld,e 6· H OC 
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