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AN ACCURATE, HIGH-SPEED , AUTOMATIC 
LINE-VOLTAGE REGULATOR 

• STABILITY OF A-C LINE VOLT
AGE is a primn.ry requirement both in 
the laboratory concerned with precise 
metl8urcmenl and in the industrial plant 
where processes must be precisely COII

trolled. While mallual control with a. 
\'ariac@ Autolmnsfonner is adequate for 
many purposes, a completely automatic 

,..-. control system, which eliminatcsthcllecd 
for an operator, is more s.'ltisfactory. 

)I08t automatic regulators use vac
uum iubes, saturating core devices, or 
mechanical s,vstcms as the regulati ng 
clements. For industrial and general 
laboratory use. the relatively high power 
mting required precludes the use of 
\'IlCUllln tubes. The magne tic Iype, using 
a saturnble-{'orc reactor :uJ a series im
pedance, although fnsl-ac t ing and ceo-

nomieal in small sizes, requires 11 restric
tion on load power factor and distorts 
the outpUL waveform. 

For many applications, the mechanical 
regulating system is, therefore, the most 
suitable. A Variac'> adjustable auto
trnnsformer and an automa.tically con
trolled motor drive make au excellent 
regulator of this type. Although this reg
ulator is inherently somewhat slower ill 
response than the magnetic type, its 
speed is still adequate, it has high effi
ciency, it has no power-factor restric
tions, and it adds no harmonic d istortion 
to the input voltagc. 

The Tn.; 1570-A Automatic Voltage 
Hcgulator is a high-speed mechanical 
rcgulator with ± O.25% accuracy and 
excellent transient response, combilled 

Flgur. t. Po".1 Y1. w of III. Typ. 1370· .... /wIomolk Valtog. hgulotor. 
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witb (jKVA capacity, 98% efficiency, 
and no distortion or power-Cactor re
strictions. Dasicaliy , tbis new regulator 
cOllsistsof /l, Yariac autotransformcr that 
ad justs tho output voltage, a "burk-or
boost," step--down transformer that 
effectively multiplies the power rating 
of the \' ariae, and a servomcchallism 
that positiollS the Val·inc. 

VOLTAGE ADJUSTING SYSTEM 

The "buck-or-boost," circuit used as 
the mcnns of control is shown at the left 
in the functional diugl'llm of Figure 2. 
This circuit" which we have previollsly' 
recommended for mll.nual line-volt.nge 
compellsation, permi ts the control of 
high-power circuits wit.h a low-power 
V!\l'iac, thus efTc..'Ctively multiplying tbe 
Variac ruling. 

T he auxiliary transformer uses mul
tiple windings to provide either Il. ± 10% 
01' ±20% correction range at 11501· 230 
volts. The Varinc autotl'flllsformer is a 
spceial ball·hcfl.l'ing model. Its Dura-

trak (:Olltllct surface provides a st.nhle 
brush track capable or withstand ing 
severe overloads, while the ball bearings 
min imize friction and gi ve long life in a 
service demandiug continual motion of 
the brush. 

SER VOMECHANISM 

A two-phase servo-motor operated by 
a control circuit posit.ions the Val"iac so 
that the output voltage is held constant. 
The superior performrulCe of t.his regu
lator is duo in large part to the excellent 
design of the cont-rol circuit: 

(1) The system utilizes a proportional
control servomechan ism rather than the 
Otl-otT type of control often used in Lhia 
type of equipment. This yields better ac
curacy than would be obtained with re
lays. 

(2) A low-inertia servo motol' with 
dynamic b1'llking gives good bawl width 
and l'esUl trult excellent transient re- -
sponse. 

(3) No pOWCI' amplifiers to supply tile 

motor control windings are USl..,(1. Motor 
powel' is obtained directly fro m the a-c 
line. The cont rol unit con t rols the phase 
angle between the voltages applied to 
the two-phase armatW'e and, thllS, lhe 
rotation of the motor. 

(4) Optimum design of the control 
unit utilizing appropriate lead and lag 
networks results in high response speed, 

figu,e 2. futw;lion,,1 di"g,,,,,, .lIawlng the b"<k·,,,· bac>ol <;,cuil. 
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, 
accuracy, and excellent overshoot ohar

r- acteristics. 
Figure 3 is an elemen tal'Y circuit dia

gram of the control twit.. The rcguillte<l 
output voltage is measured wit h Ull IW

eragc--rcsponsc fu ll-wave rectifier to ob
tain a d-c voltage proportional to I he n-c 
Olltput voltage. The d-c value of this 
rectified voltage is obtained by providing 
a rC6istivc load for the rcctifiers and filter
ing UlO ripple voltuge. The use of a full
wnve rcdifier separates the undesired 
ripple frequency 88 far 88 possible from 
tbe pass band of the regulator; and the 
ripple filter provides an infinite rejection 
ilt the l2O-cycle ripple frequency, with 
negligible phase shift below 5 cps. The 
rectifiers arc germanium junction diodea, 
which provide a high rectifier efficiency 
and thus minimizeRny effect of changes 
in rectifier characteristics. 

This filtered voltage is compared with 
,..... a standard voltage from ft 5G5J-Lypc 

voltage reference tube. The difference 
betwccn these voltages is the error vaiL
age and is used ultimately to reposilion 
the Variac. 

The amplified error voltage is applied 
in push-pull to a thyrulron motor con
trol circuit. The thyrn.trons are provided 
\\-ith n GO-cycle bins voltage at !l. 900 

phnac angle with rCSI>cct to lhe a-c plate 
voltage. The amplified doC error \'oltage 
superimposed all t.his s-c bias voltage 
smoothly changes the thyratron firing 
angle from near 0° to 180°. 

A two-phase motor is suppHed with 

JUlY, 19$ 4 

6O-cycle power from the I>ower line 
through !he lhyrntron control circuit. 
Through variat.ions ill t.heir firing nngles, 
the thyratron! cont rol the relative phflSC 
angle between t.he motor-winding volt.
ages. Their distorted output voltages are 
filtered with resonant circuit<; nnd ap
plied to the motor wi ndjngs. As the 
thyratron firing angle changes rrom 0° 
to 180°, the angle betwccn the mot.or 
voltages changes cont.i nuously from up
proximately +90° to _90°. At halsulce, 
full voltage is applied to both motor 
windings at a ze:ro-degree phase angle. 
The resultant dynamic braking Im
proves the transient response. 

ACCURACY 

The motor torque is proporl ional to 
the error voltage and any error voltage 
greater than that required to overcome 
frictional forces rcsulta in AccclerntiOIl 
of the motor until t.his error voltage is 
substantially eliminated. A limit on the 
ulLimate accuracy of control is imposed 
by the fact that the motor cannot re
position the VariAC until its torque is 
greater than the small friction.losses in 
the systcm. These hose been reduced 
to the point where other factors, Stich ns 
limitations ill the accuracy of the volhlge 
reference tube, the magnit.ude of the 
voltage steps r rom the Variac, and ill
itial-electron-velocity effects in tbe input 
amplifier, would combine to prevellt any 
811bstn.ntinl increase in aCcuracy from fl 

further decrease in friction. 
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GENERAL RADIO EX PEIlIMENTEI!: • 
- to maximum negative, tbe time is 2 

seconds or less. '00.,,1...- I 1 , , 
...---..... .. - Yl [W' / - -;/ A£\.~v 

~,7-tA: ~ .' 
/ 

Aecw'acy is bet ter by II. factor of 2 on 
the narrowcr mnge. For either connec· 
tion, aecuracy can be incrctl.sed sl igh tly 
by adjustment of the gain control, if 
greater-than-normal overshoot can be 
tolerated. Normal adj ustment is for neg· 
ligible overshoot. When the degree of 
ovcrshoot. is thu.s increased, thc tot.al 
time required for the correction is un
changed . 

• • - ." ,m '. - ' . ,. 
IIfIVT YOLT5 

figu .. , 4. 10Mge of ope.otion for 115·~0It model., for 
230·~011Il\Od.I •• multiply volloge oeoh .. by 2. 

OPERATING CHARACTERISTICS 
The excellent performance charnctcr

istics of Ihe T\"I'~ J5iO-A Automatic 
Voltage Begulator - speed, uccuracy, 
rangc, etc. - were mentioned brieny at. 
Ihe hcginning of this articJeund are given 
in dc-tltH in the specifications fLl the end. 

The range of opel"lltioll is shown 
graphicfl.lly in Figurc 4 for 115-volt 
models. l\ lultiplying both volt.age scales 
by 2 gi\'es the range for 23O-volt models. 
It should be notcd thllt when the range 
of cont l"ol is doubled (from ± 10% to 
± 20%), the KVA rating is halved. A 
change of internal COImeetions is neces
sary \0 chang" from one range IQ thc 
othe]·. 

R esponse lime. 9.cc\lfacy. :lond tran
sient respo llS(> arc all interrelnted. The 
responsc tim(' for the ± IO% rn.nge on 
the liS-volt model is 0.1 second per volt ; 
for the ± 20% range on tJ](~ 23O-volt 
model , it is O.02S second per volt. Re
ga rdless of voltage rating or range COI1-

nedion, the time required for correction 
oYcr a.ny given traction of tbe tl.,"ailable 
range is constant. Fol' the complete 
range, i.e., maximum positive correction 

As shown in Figure I, there are btl t 
t.wo panel controls - a switch to cut out 
the control unit and an output voltage 
adjustment accessible with a screw
driver. The gain control referred to 
above is behind the pfLnel. The dial 
shown at the right of the panel is on the 
Variac shaft. Calibrated from - 10 to 
+ 10, it indicates continuously the angu
lar setti ng of the Variac and honce nets 
as a visual moni tor to show how much 
of the range of control is bei ng used at 
any instant. The calibration ("'O l"I"csponcls 
approxi mately to per cent of nominal 
line voltage for the ± 10% range. 

APPLICATIONS 
The outstanding performance and 

large capacity of the T\'I'E 1570-A Auto
matic Voltage Regulator make it. uscful 
fOI" a. large number of applica.tions. 
Models are available for bOlh l iS and 
230 volts, in three types of mounting: 
( I) metal cabinet witb end frames for 
lnboratory bench use; (2) metal cnbinet 
with fittings for relay-ruck mounting ; 
and (3) metal box for mounting on wall 
or switchboard. The laboratory bench 

Figure S. The. OKillog,om. below lhow I, oces of 60-cycle ~ojloge sfne·wove peok. illu.troting Ihe re.ponse .peed 
of the Type 1570 line Volloge Regulo ror. (0) Le ft, 2% ch"nve [.Iep ,,,,,,lion) in ~OlloVe input 10 ,egulolor; (b) 
cente., ~oltoge OUlput of r.vu!oro. o. 0 .e.ufl of 2,. Input ~oIloge choMge .hown in (0); (el ,ighl, \'Olloge OUlp",1 

of r.guloro. o. the input volto g_ i. chonged 1%. ....... 

1
11l!!!!II1!! 

111 I! III" ,ill,' 'll 11 
11111111111 : ' : : : ' " , 111 
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, 
models, TYPES 1570-ALM,-AHM, Ilrc 
provided with standard I ~amperc line 
cords, so that. the regulator plugs directly 
bet wccn line and load where the lond 
current is small. In nddition, for higher 
current applicatiolls, 5O-runpcre lenni· 
uRis nre provided. The TYPES 1570-
ALR •• AIIR can be relay-rack mounted 
to regulate the supply to an entire rack 
or group of racks. 

In our own pJnut. we use the 115-
voll wall-mounting model, TYPE 1570-
ALW, with a fuse box and d isconnect. 
switch. to regulate one side of the ba l
anced 23O-volt line in tbe enginccring 
In.borntorics. Thlls E'.nch room is provided 
with half its 11.).\'011. Picrccway outlets 
rcgulll.lcd !Uld the other half nnregu lntcd. 
This inSlallation is shown in Figure 6. 

For the laboratory engaged in olcc

JUlY , '9S4 

tricalnndclcctronicmcU5uremeots, regu- Fig ..... 6. Wall,mountlng model, Ty p. 1!i70·AlW, 0. 

lated line \'oltn.ge is an essential. r 11 n 1".TOII.d in the Gen •• ol ilodio .lIgineerin glaboralOfi ••. 

measurement setup using a number of 
indicating instruments - meters alld 
oscilloscopes - for measuring gain, 
power, waveform, etc., regulat.ed a.--c 
supply assul'C8 stable, repctl.table i1\(li~ 

cations. In the adjustment and calibra~ 
lion of bolometer hridgcs;in performance 
testS on rectifiers; ill sensitive electro
medical instruments !lllch as electro~ 

cardiographs alld electroencephalo
graphs, rcgll latcd line voltage facilitates 
accurate measurements. Light. measure
ments with a.--c lamps arc particularly 
affected by supply-voltage variations; in 
photometry as well u.s in photographic 
work whcl"C color tcmpcr:lture is im
portant, a line-voHnge regulator finds 
many uses. 

The THE l570-A Automatic Volt.age 
Hel(ulator, owing to its high accuracy 
find speed of respOIlSC, is particularly 
well suited to these applications in the 
field of precise menurement. 

- !\ f. C. H OLTJI:: 

SPECIFICATIONS 
OutpUT Voltoge: Adju.ljtllb1e over II T!IIl~O of 
:1:: 10% from n tHISC vnlucof 115 volt.8 (for 1'n'.: 
1570-AL) or 230 volT! (for TYPE ISiO-AIl) 
by m(,lln~ of It I\{'rc\\--drivcr :.<Ijustrnent on 
punel. 
Illpul VDltooe IID"II'I': The d(';<ired output VOitngl' 
will 1)1.' maiutsllwd if the input \'oll~e dOClJ 
not vru-y by more than :1::100/0 from t ins v"lue 
of output. \·olt~. A ±200/0 range OOllnL'<:l ion 
;'" nl;:o ,w~ilablc (~ footnote below). 

l/tiNllllliMI ?3Q Nrm,j,u./ 
OIl/P'lt t'ol/al/e ltdjWl/abit! 

:1::10£"(. 
." dju~'IJble 

:1::10 '::'0 
- -

Input \'oltage 1\8 OO £"f, 80% 00'0 SO'-• 
II- lIercen~e of to to to to 
output vo lagI'· 1I0t'(, 120% 110% 120£'h 

-- --
Output current 50 25 2tl I. :unperes 

------{{VA 6 3 , 2.' 
- - - - --

Accuracy i ll % 0.2S% O.S% 0.25% O.ti t'?, of output volt.Ilge 

Speed of 
1-

RCIIpOI\8C Yolu lO 20 2tl 4. 
per iIeOOlld t 
"Tu u 1l>1O-AJ. "nd 1670-,1. 11 UII be OOIl .... ~ for 
eith~t ±10 % 0. ±20'7., input .. olt ... ", "'D~. lno\J"\Imen tl 
.. ,., .h1r.""" CODII""t«l for :t:tO% .a"", unl_ 200/0 BD&e 
.. ~Pf<',"ed 00 ord~r 
t!':Hshd)' 1_ 10. V~r)' , ,,,,,II volt.",oorreetl .. "" 
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GINERAl RAOIO E X"I RIMINTIR • 
Waw.fo,m Ohtarllon, No d1i!tortioll. Output 
wav('form ~rue _ itJpul 
Wawtform I"or. The voltnge !lCll.\lil1g dc\'iee r(Io

sPOI1d.~ to the avern.ge value of the rectifkod out-
put voltage. Therefore, the Ilvernge vruue of 
the out,IU! voltage ill hcld ooustant, nod 11 
loaded d-t' power sUJlply ollCralOO from t he 
output of the regulator will giv(' t'Ollstn.llt Ollt-
put vollllge rcgllt'dJess of the hllTmolJ;e di&
t~lrliOIl prCll\ent ill the po""cr lille. The rolH out.
put voltage will fIl!l() remain oonlltnnt , rcglU'dlC8ll 
of the harmonic di~ton.ion prC"cllt, 11.8 Jong aa 
the phlL'tC lind amplitude of tliese hlU'lUOiliCII 
are oonetAIll. If the hlUmOnie I)Ontent ehangCIJ, 
t he m ill "ullle will change by lin amotmt Ie&! 
than :lRl n. where dR ~ the chZUlge in th~ 
harmonic Mlillitude IUld n ill the harmonic 
number. 
Effld .... y ' 98e} 

.... ",Wonl hm ...... " ... , Full Tllbn.(J8 npply up t4 
4O"C. 
frequ. ncy: Standard models, 00 cycles. The ill- --... 
~trumcllt. un be modified at the factory for 
operation at 50 cycles. Thelt' i II. nominal 
charge for this modificatio/l. which must be 
made berore shipment. 
,. .... r C'''"II'''pllo,,: No Lon.c.l 35 watts 

I~ull loRd 100 waUl! 
Mountinll' Relay TRtlk (-R model), tl\bJe top 
(-~I model), or Willi (-W mooel), 
Dlmo"llon" (Width) 19 x (height) 7 x (d\'pth ) 
12}t inches, over·alIj depth behind pnnd II ~", 
lucht'l'l, for -R a.nd -M models; . W modell!, 
(lld ilth) 13JAl x (height) 19}.i x (depth) 8U 
inch!!!!, over-all, in posit ion Bhowl1 in Figure 6. 
No' Wolght: Relay- rack and table models, 56 ~i 
pounds; ... aJl mood, G3 .\oi pound!. 

TVfit' Cotk Word Pri~ 
--~--~----------------~== 1S7o.AlM Lin" VoU"g" lIo,,,lolor, 115 voU., lobI. '''P mod.1 n:nAn 

CIIAlt\· 
C!.OIl'N 

CIIA ' .': 

$470.00 
465,00 
465.00 
470 .00 
465.00 
465.00 

1570-AlR Lin. Volt"lIo ReIl" ... I." 115 .. . 111, ,.'o y rock ",.clol 
1 S7o. .... LW L1 ... Vollog. RIg"'o'o,, 1 U YOhl, woll modl l • , . 
157()'AHM LI ... Vohag. hg,,'olo., 230 Yoho, lobi . lop mod, ' 
157().AHR Un. Voltag, Rigulolo" 230 y01l •• , . roy .o.k mod. 1 CUR!. " 

CI.oS.' 157()'AHW Llnl Vollagl R.""la'or, 230 y.llI, wall mod. r .•... 

I'atent AprJ,,,,' f or 
IhhveT)' r,,,m .Iock I. ,,-,th ,,,,,III Cec .... r R.di" ilWllrU_"U. 

NEW VARIAC~ 
TO 

A UTOTRA N5 FORMERS 
1200-CYCLE SERVICE 

FOR 350 -

Increusing use of higher-frequency 
power in :wrontmtical and marine de
gigns, with its consequent saving in bulk 
lind weight of iron-cored elect.rical de
\'ices, calls for voltage-control apparatus 
designed with the particular require

ments of these services in mind . Two 
new Vtlriac autotransformers, the 

TnE M-2, rated at. 2 nmperes, and the 
TYPE M-5, rated 11.1. 5 amperes, are de
signed specifically to meet these require
ments. The M-5 Variac supplants the 
older T YPE 6O-A. Smaller and ligh ter 
than their sixt.y-cycle counterparts, they 
have been "beefed-up" to wi thstand 
J:.hock, vibration, and environmental 
lests under MIL-T-945A specifications. 
This " ruggcdizing," while not of primary 
concern to the civilian user, docs assure 
exceptional reliability under both ordi
nary and extraordinary service condi
tions, The use of a Dliralrak' contact 
surface on all units is a still fur ther 
guarantee of trouble-free operation, 
aA N_ s .. nd&nI 01 R,lid,;JJt,)O ill V.ti.bll A...,tn_ 
Ionnen. v ........ wilb Dolrau.k - G...."../ Rodi<> B~ 
,....._. April, 1\1:.3. 

Figur. 1. v..w 01 III. typ. M· l Vorloc'll 
Auto'ro fl.fo<",.r. 
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, 
FEATURES 

,,-. The TVPE 1\[·2 and TYPE 1\1-5 Variacs 
incorporate several new features that, 
we feel, constitute distinct improve
ments over previous designs. 

The rcctangular base, with its four 
corner holes, ponnits attachment of the 
Variac to waUs and bulkheads wilhout 
rear access, alt.bougb the three llLpped 
holes used in TyPES V-2 and V-5 Variacs 
arc also provided. The base is also in 
better thermal contact with the coil, IUld 
with the pancl, for improved conduction 
of heat hom UIC unit to its environment. 
An additional design feature permits 
back-to-back mounting of two coils on 
IL single base for furt her weight and 
space economy in ganged assemblies. 

The radiators are counterbalanced to 
hold their setting under shock and vi
bration. This has formerly been a feature 
of larger Variacs only. 

,- Winding taps are concealed to pre-
clude the possibility of damage to laps, 
leads, and winding during handling and 
installation. End·taps nre not scU-leads, 
but. are delibcmteJy brought. i ll a. few 
turns from the end of the winding. T his 
pcnnits the brush to reach zero or maxi
mum volt-age without. traversing the end 
turn, which, owing to its position, is 
usually somewhat less secure and me
chan ically stable than the other turns. 
I~ also avoids the possibility of the brush 
leaving the end of the winding at. limit. 
travel. 

"Angcl-cake pan" coil cups arc nn-

JUL Y, 19 5 4 

Flgw. 2. Vl .... of tt.. ,oil cvp .... hId! .""Ios ..... cor. 
and COMlitul ........ lnd lng form. 

other feature. These molded cups, 
shown in F igure 2, tit. tightly over the 
core to form a rigid, firm support fo r 
t he winding. First used in TyPES 200-B, 
V-2, and V-5 Variac Ilutolransformcrs, 
these coil cups resist. deformation of the 
brush track far more effectively tban do 
flat end-plates, because of their channel 
section. Their use nlso eliminates the 
need for fiber or paper wrap-arounds on 
the cylindrical COl'O surfaces, thus effec
tively up-grading insulation qualit.y. 

VOLTAGE RAT (NG S 

The TYPES :M-2 and M-S Variacs are 
designed for lib-volt, 350- to 1200-
cycle, input; 0-115 or 0-13b volt output, 
determined by colUlections. Two--gang 
assemblies (02) mtLy be used in 115 volt, 
3-pbase, open deltll.circuits, in two-phase 
circuits,orfor the si multaneous control of 
lWO independent loads. Three-gang as-

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



GENERAL RADIO E X PERI ME NTER , 

semblies(G3)areparticularly adapted for 
wye connection in 208-230 volt, three
phnsescrvice. 'fhis use of the wye connec
tion is possible since t.he wye voltage of 11 

23O-voll circuit is 133 volts, and ~'I-2 and 
1\'1...5 coi ls are wound for 135 volts. 

lOWNOlTAGE USE AT 60 CYCLES 

cyete scrvice. They ha veo 37.1)% of lhe 
COre stack of comparable V-line Variacs ..-... 
and can thus bc operated to J1I of V-line 
maximum vo!t.age, 50 volts at 50 cycll's. 
This suggeslS their use for the si ngle
phase 0.- polyphase. control of inter
mediate-vol tage rectjfiers, ctc., p:uticu
Iarly where space and weight may be at 

The 1'yp~ M-2 and 1\1-5 Variacs are a premium. 
also applicable to low-volt.age 50-60 I LBERT 8:\1I1,I,Y 

SPEC IFICATIO NS 

I .. pu t V.II.g.' 
O .. tput V.llag.: 

Type M-B 
350 00 

1200 cps. 
115 nominal 

o to 135 ., 
o to 115 

Ra~d Outp"l e .. ". . .. " 2 amperea 
MalClm um O .. tp .. 1 e .. .. 

.... t ((or liue-volt. 
age oonnection 
only): 3 tlDlp<'rCil 

Tlipe 

TlIPe M-6 
35000 

1200 cps. 
115 nominal 

o to 135 ., 
o to 115 

5 nmperc~ 

7.5 ampcre>! 

DUCrllllio1l 

Type M-J! 
N .... l.od l.u at 

"00 Cyd .. , ,",oH" 3 

N .. ... t..r .f T .. , n , ... 
Wi nding' 402 

o.e lur,lonn .f 
Windi ng , 

O, I,,; ng Totq ... , 

N., W. lght, p.und" 

G.G ohms 
10-20 

ounce-inches 
]711 

Oi ... . nll.n., sec Figur4' 3 

CodeWord 

Type M-6 

G 

293 

1.3 ohms 
15-30 

ounC(~inchc9 
3); 

IK.'C Figure 3 

Price 

M_' 
M_1Gl 
M-2Gl 

Vo,loc ......................................... HAUGY $15.50 
2.Gong Typ. M_2 Vo,ioc A''' ... bly .•..•.........• DAGOYGANllll J$.oo 

J .G.ng Typ. M-2 Va,r.c A".mbly ••••••••••••••• ~"~'~C~c~'"."'>'~T"_I __ ~'~'~·'~'~_ 
M_5 V .... loc .......... .. ............................. CA.~S'· 22.50 
M.502 2_0" .. g TyP<' M.$ \loria, A,,,mbry . • •• • . •. .••. . .. CANNYGANDU "9.00 
M_$Gl l-G.ng Typo M.$ Variac A." ... bly ....... . CAN:>IrOANTY 73.$0 

P.I~"t "PldiO'd f"'r. 

SUMMER 
During the week!! of ,I uly 2(; and AugU!!t 2, 

our Manufacturing Departments will be closed 
for vacaliou. 

Our SulCiJ, Engineerillg aIId Commercial ~ 
vartm~1I1.1! will be operating normally. Shi1r 
lIlent!:l of IlLnlerial ill stock can be m:\de prompt~ 
Iy. Inquiriea, JncJudiug request<! for technical 

CLOSING 
and ~alcs inform:\Lion, will receive imlllooiftte 
IlLt.elltion. 

Our &rvice D epm·tDlcllt request.> that. !J.c.. 
c::mSll of n.bsencC8 in the mn.nufacturillg IUld 
repllir grollpS, shipmcl.lta of material be !jched
uled to reach us either well before or delayed 
wltH,uter the vncntion period. 

GE NERAL RADIO COMPAN Y 
215 MA SSAC HUSETTS AVEN UE 

CAMBRIDGE 39 MASSACHUSETTS 
TELEPHONE : TR owbrl dle 6·441111 

BRA NCH ENG IN EE RIN G OFFICES 
HEW VORK I, ~EW YORK 

90 WEST STREET 
HL .- WOr U 4· 2112 

lOS ANGElES II, CalIFORNIA 
JUD NORTH $[WAftb STRHI 

TEL.- HOII ' '' '' ~ j ·nOI 

CHlCAGCI 5. ILLINOIS 
IU SCIUlli MICHIGAN AVENUE 

IEl .- WA ~ .. h I·UU 

SHYER $PA J~G . totAAYLAND 
lOS! IJI~ SlH[f 

TEL IUol,u S·IDII 

"'~"" '" " . 

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
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