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E11elo ·ed models of the o-called 

"stripped-down" VARIAC® Speed 
Controls arc now available in %, Ys, 
and ;!.i-hp .:ize ·, TYPES 1702-BW, 1700-
CW and 1703-BW, re pectively, in 

addition to the 1 and 17'.2-hp rating ,1 
TYPE.· 1704-BW and 1705-B\V, an­
nounced in October , 1955. Variac Speed 
Control:-; operate from the a-c power 

line to control shunt and compound 
d-c motorl:i. 

Earlier mod l in the ·e rating· were 
upplied \Yithout cabinet or brakino-

resistor , primarily for machine manu­

facturer . Even when the unit wa. 
incorporated in a machine cabinet, 

however, a covering was often needed 
to prote t the equipment or the opera­

tor. 'I he dynamic braking feature ha 

proved so generally desirabl that the 

necessary re istor is now included in 

the standard chassis. As now supplied 
these ontrol are ompl t exc pt for 
the switching necessary for ·tarting, 

topping and rever ing and for the 

fuses and line cutout switch. The latter 

may frequently be the main witch 

to the machine and may control other 

circuits also. 
The appearance of the n w con tr 1 

with cover in place is hown in Figure 

1. A new hammertone gray finish is 
employed hroughout . 'I'he cover have 

ventilating holes at the bottom and 
louvres at the side , and are removable 

from the front. Since access to the 

figure 1. View of the three new models; at left, Type 
1702- BW, % hp; center, Type 1700-CW, YJ hp; and right, 

Type 1 7 03- B W, Vt, 
hp. 
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cabinets i requir d only for servicing 
they may be placed in any location 
'''here there_ i adequate cir ulation of 
air. The depth ha. be n kept a shallow 
a po ibl in all cas The V ARIAC 
and control -witches are u ually 
mounted by the us r on a ·ingle panel. 

Circuits 

The e control are off r d for u r 
,,·ho want swit hing arrang ment dif­
ferent from tho e in th tandard com­
plete control or who do not ha e 
room for the cabin t at the op rator 
po ition and wi h o eparat it from 
the swit hes and VARIAC. Variou 
cir uit arrang ment o m  et particular 
requirement are de cribed in the op­
erating in rue ion · for the different 
inodel of the controls. Some of these 
·will be revie\\- d briefly her 

3-Position Switch 

The availabili y of uitabl -vvitch 
and relay in the vanou ratino· de-
termin to ome exten the choic 
of circuit. i or exampl , the appliance-

Figur e 2. Connections for 
three- po sition a p pli a n ce­

type switch. 

LINE 
SWITCH 

STOP 

115V. 
60c 

LINE 

SWITCH 

type witch supplied in the TYPE 
1700-B and TYPE 1702-A control ha 
enough contacts to break the a-c and 
d- circuit simultaneou ly and al o 

o handle rever ·ing and dynamic brak­
ing. An important afety f ature i 
hat the lever an no be thrown di­

rectly from forward to rever e bu 
mu t b h ld mom n arily in the inter­
mediate stop position. Th tandard 
conne ti on for this switch ar sho' n 
in Figure 2. 

Drum Controller 

Th applian e-typ witch i not 
parti ·ularly uitabl for ma hine- hop 
production work, and the higher co t of 
a drum controller, a u d "'ith he 
larger Variac Sp d Control , ma b 

ju tified for heavy duty of thi kind. 
We have everal installation of drum 
controller in our own plant. Conn c­
ti n are h ·ame a tho e give11 in 
Figur 2 for th appliance wi h xc p 
that extra erie contact ar pro id d 
in bo h the a-c and d- por ion of the 
circuit. 

BRAKING 
RESISTOR 

ARMATURE 

SERIES 
FIELD 

SHUNT 
FIELD 

BRAKING _.........--RE SISTOR � ARMATUR• 

SERIES 

FIELD 

SHUNT 
FIELD 

Figure 3. Connections for st art­
stop switch, used when revers­

ing is not requir ed. 
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Figure 4. Conne ctions for 
jogging button. 

Start-Stop Switch 

115V. 
soc 

LINE 
SWITCH 

In ome applica ion r v r ing i 

nev r required, and a DPDT toggle 

"vit h an be used for s arting and 

topping with dynami braking. The 

diagram i hown in Figur 3. A jogging 

button can be added as hown in Fio·ure 

4 th braking circuits of th witch 

and bu ton b ing in ri and he 

pow r onn tion in parallel. 

A limit ,,·itch of he manual-r -

etting, ·n p-a tino· yp ·an b u d 
with a r la in the circuit of Figure 3 o 

top a machine at a predetermined 

point . Thi· switch will tay ir th off 

position while th ma hir e i · . t up for 

h n xt op ration aI d the re e but.­

ton can be used for res arting. If dy­

namic b raking i not r quir d h relay 
an e omit d and h limi h 

j n rted dire tly in he a-c in pu lin . 

An arrangement of hi · kind is u ed on 

the machi n hat wind en ral Radio 

\ RI . Con rol of% hp and lo,, er 
rating r ntrolled directly by the 

limit switch, and the larg r control 

through a r lay. 

Push Buttons 

The u of andard r v r ·ing con-

actor is traightforward wh re the 

additional o t i jus ified. A less­

expensive circuit is availab le 2 for pu h­

button op ration u ing two 4PDT re-

Ill 

lll 

JAN UARY, 19 56 

---HP 

ARMATURE 

SERIES 
FIELD 

SHUNT 
FIELD 

lays but the rating is limited to c n rol 
of 76 hp and below. 

Th n w " tripped-down' models 

hould greatly increa e th ft xibilit 

of application of Varia Speed on­

rol" making he ntire line from 3-15 hp 

o 1 Y2 hp a ailabl ither with or 
wi hout witching. All typ h ve b n 

in demand to m et the ever-oTowino­

li of appli ati n . Charact risti s 

whi ch have proved mo t imp rt n - in 

making the ontrol sue e ful have 

een h impl long- 1if con true ion, 

reduc d maintenan e requir men 
heavy o ·erload apaci y for fa. and 

r p ated tar ing lm torque pul a ion 

and he m hly con rolled torqu 

available for tarting li at op ra-
ron . 

u r of ontrol comment d 

he re n Chi cago E 'P ition of 

Power and Mechani al Engin ering 

ha h Variac pe d ontrol i "a 

ma rpi c of impli i y and nti-
ally ervi e free. 

The appliance-type swit h and he 

drum ontroll r mention d in hi ar I­
le are a ailable from th G n ral 

Radio Company as li ted below. 

- w. );l _ T TTLE 

1 W. . Tuttle, " ew Variac® peed ontrol in 1 and 
l� hp Ratings," General Radio Exp rimenter 30 5 
0 tober 1954, pp. 1-4. 

' ' ' 

2 Des<:ribed in Operating Instructions for TYPE 1703-BW 
Variac p ed ontrol. 
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SPECIFICATIONS 

Type 1 7 03-BW Type 1 700-CW Type 1 7 02 - BW 

�iotor Horsepower Range: 'A2 to 3-i; 34 and 73 Y2 and % ---
Power Supply Volts 115 115 115 
'ingle-Phase Full-load 

Amperes 2.2 5 10 --
Li11e-\'oltage At 60 Cycles 105-125 105-125 J05-J25 
Limits At 50 Cycles 105-125 Note 2 

Jnput Power Full Load 325 560 1150 
\Yalts St.and-by 30 38 65 

-
Motor Armature Amperes 1.5 3 6.5 
Control Volts 0--115 0-115 0-115 
Output DC 

Amperes 0.2 0-4 0.4 
Field Volts 115 

., 
66 l-o4�o 115 

l 
75 115 

I 
75 

peed range 0 to 0 to 0 to 0 to 0 to 0 to 
rated !.25 rated J .5 rated rated 1-15 rated rated . 1-15 rated 

Dynamic 
Braking Braking Resistor Furnished 
Armature Overload Protect ion None Furnished 

Control Station Variac furnished; Switching to be Provided by User 
Over-all 

I 
Chassis 7.l--2 x lOM x 3Y2 9% x 12% x 5 llU X 15� X5% 

Dimensions in inches Variac 314X311,{t;X4% 4Y2 x 41%; x 5Y2 5% x 6M x 
-

5% 
Net Weight hassis 47':! 17 27Y2 
in Pounds Variac 3Y2 6Y2 llM 

Code Word SABOT SALTY SATIN 
Prices, Net 1 to 4 units $72.00 ea. $135.00 ea. $195.00 ea. 

F.O.B. Factory 5 to 19 units 68.50 122.00 177.50 
20 units and 
up 65.50 116.00 170.00 

MOTORS FOR USE WITH A BOVE SPEED CONTROL S ( N ote l) 

Motor ratings: open, drip-proof, reversible, Compom1d with 
40°C rise continuous, horizontal, rigid base Compound Compound inter poles 

General Radio Designation MOD-11 MOD-3 MO D-6 
Horsepower Ys 73 % 
Speed (RPM) 1725 1725 1725 
Leads (brought out separately) 6 6 6 
Bearings Sleeve Sleeve Sleeve 
Frame t:lize F-56 H-56 H-66 
Net Weight-Pounds 25 30 60 
Code Word (Note 3) MOTOR• MOTOR* MOTOR* 
Price $52.50 $59,00 $100.00 

Note L Any motor within control rating can be used. Compound motors for use with Typ 
Note 2. 50 -cycle model available on special order. 

1703-B W must have separate series-field leads. 
Note 3. To order motor with Variac Speed ontrol,add motor to the code word of the corresponding speed control; thus 'ATlr MOTOR 

is the code word for the TYPE 1702-BW ariac 'peed ontrol with MOD-6 motor. Motors are not sold separately. 

Type 

1702-P2 
1 7 05 -Pl 

Swi tch • • • • • • . • • . . . • • . • . • . • . . . • • . . • • . . • . •  
Drum Controller . • • • . . • • • • • • • • • • • • • • • • • • • •  

ode Word 

FLIPO 
DR MO 

Price 

$ 6.00 
22 . 00 

A TUNED FILTER FOR USE IN CAPACITANCE 

MEASUREMENTS AT ONE MEGACYCLE 

Figure 1. Vi ew of the Type l 2 l 2-P2 1-Megacycle Filter. 

The TYPE 7 1 apa ·itan 

Bridge,1 whi h op at a frequ ncy 

of one mega y 1 econd, i well 
uited o he mea ur m nt of mall 

capacitor , u h a he di c-c ramie 
typ , and low-lo. diele ric . To realize 
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the full pre i ion of whi ·h h bridg 
is apable, however, the null detector 
should b provid d wi h a·· filter to 
reduce he magnitud of harmonics 
and noi e. An e p rim n al filter wa il­
lustrated in a previou article. 2 

The ommer ial ver ion f thi filt r 
is now available and i hm' n in Figure 
1 .  Thi conveni nt plug-in unit, th 
TYPE 1212-P2 I-megacycle Filter, when 
u d with the TYPE 1212- nit ull 
D tector re ults in high electivity 
again t harmoni and no· e and also 
provides con iderably increa ed sen i­
tivi y. Th e feature ar particularly 
important for dissipation-factor mea -
uremen on low-lo capa itor . Wh n 
this combination is u ed with the TYPE 
716- 1 apacitan e Bridge and the 
TYPE 1330-A Bridge 0 illator 3 the di -

ipation factor balan e an be et to a 
precision of . 00002, or U of he malle t 
dial divj ion. 

Figure 2 i a schematic diagram of 
the fil er. The LC ladd r ec 10n pro­
vides in rtion gain a 1 MC and at­
tenuation at higher frequ ncies. The 
bridge output impedance i apacitive 
(in he normal o cilla or-d t c or con­
n ction) o hat th re are effectively 
two R-C ladder s tion f r low fre­
quency rejection. Gain and rejection 
figures for a typical filter are: 

1 Ivan G. Ea ton, "A 1-Mega ycle chering Bridge," 
General Radio Experimenter, X.::: I, 9, February, 1952, 
pp. 4-8. 
2 "A Convenient Te t Fixture for mall Capacitors " 
General Radio Experimenter, 30, 4, eptember, 1955, 
pp. 4-6. 
•The TYPE 1211-A Unit 0 cillator with the TYPE 1203-A 
Unit Power Supply i qually atisfactory. 

JAN UARY , 1 9 56 

Equipment for 1- mc capacitance measur ements. 
The gener ator i s  the Type 1330-A B ridge Oscilla­
tor, the br idge the Type 716 -CS 1 C apacitance 
Bridge. The null detector ( Type 1212-A) is shown 
at the r ight. The filter shown is the experimental 
model; the Type 1212 - P2 plugs into the detector 

in the same way. 

nknown Capacitor. . . . 100 µµf 
In ertion Gain 1 Mc.... 22 db 
Relative 2nd Harmonic 

R jection. . . . . . . . . . . 39 db 

1000 µµ[ 
32 db 

47 db 

Th re onant frequ ncy of th fil r 
i aff cted but slightly by the etting of 
the bridge, and a ingle tuning adju t­
m nt uffi for all bridg e ing . 
If the fil er i tun d for the 100 µµf 
bridge etting, the net ensitivity a -
tually increases for higher apa itan 
value , becau th deer a ing outpu 
impedan e of the bridge au nough 
incr as of inher nt ensitivity to more 
than ompen ate for the light de-

uning of th filt r. 
Th filter plug directly into th 

input terminal of the TYPE 1212-A 

Unit Null Detector through TYPE 874 
Coaxial onnector , which provide 
comple e hieldinCT. - HEKRY P. HALL 

SPECIFICATIONS 

N et Weight: 

Type 

1212-P2 One-Megacycle Filter . . . . . . . . . . . . . • . . . . . . .  

Figur e 2. Schematic 
diagram of the filter 

cir cuit. 

�I .... 

OUTPUT CAPACITANCE OF 

TYPE 716-CS l 
CAPACITANCE BRIDGE 

Dimensi ons: 2" diameter, 5" long. 

Code TVord 

b.NNUL 

Price 

$30.00 

o I i----
INPUT OF 

TYPE 1212-A 

UNIT NULL 

DETECTOR 
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DIELECTRIC MEASUREMENTS 

Thi' filt r is par icularly u eful in 
the rnea ur men of di ipation factor 

Type 

of low-lo · diele nc a on 

Compl te equ1prnen 

mea urement compri e : 

ode Word 

mega­

for h . 

Pric 

716-CMSl 
1 330-A 

1212-A 
12 03-A 
1212-P2 
1690-A 

C apacita nee B ridge* ..................... . BOGEY 
A CORL 
Af;A K 
ALIVE 
AN?\" "L 
L( Y.-\L 

$6 4 0.00 
5 2 5.00 

1 4 5.00 
4 0.00 
30.00 

4 35.00 

B ridge Oscillator ........................ . 
Unit Null Detector ....................... . 
Unit Power Supply ....................... . 
One-Megacycle Filter .................... . 
Diel ectric Sample Holder ................. . 

* relay-rack m del is also a,·ailabl . 

CAPACITOR MEASUREMENTS 

vVhen mall capa itor with clo e ly 

paced parallel lead ar to b mea ured, 

Type 

th Typ 1 91-A Capacitan 

tur hould b ub ti u 

Di lee ric ample H lder. 

Code TVord 

Te t Fix­

d f r h 

Price 

1691-A C apacitance Test Fixture ................. . EDIC'J' $22.5 0 

AN INGRED IENT O F  QUAL ITY 

.... o h me 1 u a tur r of pr ci ion 

in ·trument , th arch for improve­

men in produc - qualit i. ne\ er ended. 

only i1 ngine ring d v lopm n 
and d 'ign but al o in manufa uring 
in thod and mat rial, a con tant. at­

tention to detail ha pro,·ed over the 

years to b a ba i · ingr di nt of rual­
it . 

'lo illu tra e th point, i wa back 
in th earl par of l 4 7 tha gro,v1ng 

di· ·at.i facti01 at en ral Radio with 

in· rum nt cable· · ulmina d in a 
pe ifie projec to develop meth d for 

improving the pp arane of this com­

pon n t. For many y ar , th trunk and 

ub idiary cabl which carry the 

major wiring of an in trumen t had 

b n hand laced with armature twin . 

Though fun tionally th able w re 

p rfectl acceptable hetically hey 

e m d to add littl o the appearan e 

f an in rum nt. 

... t this time, multiple-strand, 

traigh -throu o-h braid d · v r-
1110- of variou ma erial w r quit 

common. Bu unfor unat ly, to braid 

a abl with man di verging arm of 

,·arious length , cliff ren diam 

and of any configuration need d 

to do it uniforml r p titivel , and 

conomicall all alled for qui a 
cliff ren appl i ation of exi ·ting braid­

ing inachinery and m thod . 

T v rth 1 · lat in 1947 for xpcn­
m ntal purpo e a conv ntional braid­

ino- machin wa p ircha ed. lfodifi a­

tion proceed d, and during the mon h 

which followed,· rial and error graduall 
accumulated in o a pra i able m thod. 

The machin and, of our e, ubs qu n 

unit w re uitabl moun ed, equipped 
with V ria p on rol and modi-
fi d wi h p cial mo abl op n th 
mai n  drive wh 1. otton rayon and 
nylon thread w r in turn te ted with 
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nylon in the end pro ing the superior 

- material , no only for its ability to 
wrap tightly and uniformly around any 

diameter, but al o for it non-hygro­

scopic quality which insure against 

trapping moi tur within the cable. 
in e mid-1948 ,, hen produ tion of 

nylon-braided able was fiT t begun 

for a few new in trument n ar1y all 

GR equipment ha now in orporated 
thi improved ompon nt. And, too, 
with the increa i ng quanti ie and 

further refin ments in method and 

JAN UARY, 1 9 56 

equipment, it is int r sting to note 

hat, although th ini ial de ire was 

for enhanced appearanc and quality 

a parallel and unexpected re ult ha 
b en a welcom 40 redu tion in labor 
cost in the improved braid d cabl . 

Of course a cable i only one om­

ponen t one detail, amon_g hundreds or 

even thou and in an in ·trum nt. But 

constant attention to the de ail , both 

in engineering and manufa turing, help 

to build qualit into General Radio in-
trument . - P. W. Po'v 'R 

H IGH POWER W ITH LOW D ISTORT ION 

The General Radio TYPE 942-A Out­

put Tran form r 1 i de igned to meet 

the exacting r quirement of high­
power, low-di tortion audio amplifier . 

A typical application is the Model 

PFB-150WD Power Amplifier rnanu­

f ac ur d by otham udio D lop­
men t Corporation and hown in the 
accompanying photograph . Manuf ac­
tur rs' p cifi ation for thi amplifie1 

ir di ate a ontinuou r ing of 150 
watt ou pu a le than 0.7 0 har-

monic di tortion and 1 than 1 0 
int rmodulati n di t r ion. omplete 

pe ifica ion can be ob ained from 
the manufa turer at 2 We 46 S ree , 

New York 36. 

1 H. W. Lamson, " A Hii;i:h-Power Toroidal Outpu Trans­
former," General Radio Experimenter, XXVI, 6, ovem­
ber. 1951, pp. 5-8. 

Front and r ear views of the Got ham P FB-150 WD. 
The Type 942-A Output Transfor mer is shown at 

the top center of the rear view. 

MIS CELLANY 

During th pa t few month we have 

welcomed visit. from any friend 

from over ea . 
Among the ·e are: 

W. M. Ferris Dir ctor erri Bro . 

Pty. Ltd., ydney, Australia. 

Tan Chan, D an and Acting Presi­

d nt and Liau-T ·ung Lin In true or, 
Taiwan ollege of Engin ring, Tai­
wan, Formo a-China. 

Knud Blendstrup, In tructor lek­

trotekni k Laboratory, Pol t kt i 
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Laeran1:talt, openhagen, Denmark. 
W. Gough, Manao-er, Physical 

Re arch Divi ion, Dunlop Resear h 

ent r, Birmingham; Dr. George L. 
Gri dal , hief of Comm.uni ation Re-

earch roup and R. E. Burnett, 
MarcOJ i" Wireles Telegraph Com­
pany, Ltd., London; and . R. Pons­

ford, Production Manager and Engi­

neer, olartron lectronic Group, Ltd., 
ur1 ey, ngland. 

L. B igno n ,  Regul-France, Paris. 

V. Bala ubramanyam, Research En­
gineer, 11 India Radio, Bombay. 

MID-WINTER EXHIBITS 

General Radio product wjll be on 
di pla at two mid-winter meetings. If 

ou ar a t nding either of these we 
extend t you a cordial invitation to 
visit the R booth. General Radio engi­
neer will be in attendanc to discuss 
your m a urement problems. 

ello Meoni, Presid nt, and Ing. M. 

Federici, Consultant LE A ompany, 
Milan; and Ing. A. Beltrami Profe or 
Head of In titute In tituto Radio ec­
nica, Milan, Italy. 

Tomizo Ari ka, Midori a Elec ric 
Company, Tokyo; Y. Nozaka hief of 

Automatic Con rol and Special Instru­
ments, Yawata Iron & eel Company, 
Ltd , Fukuoka, Japan. 

M. Gruenberg, Busine Manag r, 
Etabili ement Mehmet Vasfi, Istan­

bul, distributor of General Radio pro­
ducts in Turkey. 

American Institute of Physics 
25th Anniversary Meeting and Exhibit 

Hotel New Yorker, New York, N. Y. 
January 30 to Februar y 4 

Booth 22 

Eighth Annual Southwestern Regional IRE Con­
ference and E lectronics Show 

Municipal Auditor ium 
Oklahoma C ity, Oklahoma 

February 9 to 11 
Booths 84 and 85 

GENERAL RADIO COMPANY 
2 7 5 MA S S ACHU S E TTS AVEN UE 

C AM.BRI D GE 39 MASSAC H USETTS 

T ELE PH ON E: TR o w b r i dg e  6- 440 0 
... 

B R A N C H E NGI NEE R I NG O F F I C E S  

NEW YORK 6, NEW YOllK 

90 WEST STREET 

TEL.-WOrth 4-2722 

CH ICAGO 5, ILLINOIS 

920 SOUTH MICHIGAN AVENUE 

TEL.-WAbash 2-3820 

LOS ANGELES 38, CALIFORNIA 

1000 NORTH SEWARD STREET 

TEL.-HOllywood 9-6201 

SILVER SPRING, MARYL AND 

8055 13th STREET 

TEL.-JUniper 5-1088 

PHILADELPHIA OFFICE 

1150 YORK ROAD 

ABINGTON, PENNSYLVANIA 

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

R E PA I R  SE R VI C E S  

W EST C OAST 

WESTERN INSTRUMENT CO. 

826 NORTH VICTORY BOULEVARD 

BURBANK, CALIFORNIA 

TEL .-VI ct or i a 9 - 3 0 1 3 

C AN ADA 

BAYLY ENGINEERING, LTD 

FIRST STREET 

AJAX, ONTARIO 

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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