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Mica, a natural material, ha long 

been the outstanding dielectric for ca

pacitor and, for ni.any appli ation , 

has not been superseded. It is till u ed 

almost universally, for instance, for a-c 

standard capacitors and will undoubt

edly continue to be used in this applica

tion for a long tini.e. In many re pect , 

however, some of the newer synthetic 

material exhibit characteri tics super

ior to those of mica. 
�Among the materials available in a 

form economically uited for capacitor 

Figure 1. View of the Type 980- A Decade Capaci
tor Unit. 

DIELECTR IC 

manufacture is polystyrene. This ma

terial po esses very nearly the ideal 

characteristics: dielectric con tant and 

low dissipation factor that are invariant 

with frequency. Measurements from de 

to at least several hundred mega ycle 

show substantially cons ant values of 

these parameters. Mica, on th o her 

hand, exhibits marked polarizations a 

frequencies below the audio range. 

The e are manife ted by ri ing value of 

capacitance and dissipation factor at 

the low end of the audio range. The re

laxation times of these polarization 

Figure 2. View of 
the Type 1419- A 

Decade Ce1pacitor 

f 
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GENER AL R A D I O  EX P ERIM EN T E R  2 

corr 'pond o frequencies in the tenths 

and hundredths of cycl p r e ond 
and appear ev n in the rnilli y l and 

rn.icroc cl rang . 'Ih polarizati n 
ar b li v d o b in r acial r ul ting 
pr u a ly from th lamin r tru ture 

f th mica. 
A th rough di cus ion of p larization 

in di 1 ctric i beyond th p of thi 
arti l . Ihe e ph r or a can be de-

er.bed ith r in th fr qu nc dmnain 

in t rm· of diel c ric con ant and lo 
fac or (cmnplex dielectri con tan ) or 

in he time domain in ter f he tim 
varia i n of urr n r ulting fr m 

h nge in appli d d-c voltag . Th d-c 
r pon e i often expre d in term of 
"app r nt r i an ," and in fac mo 

hort term in. ula ion-resi tan e mea 

uremen t · are a tu Uy n 

than a m  a ur f th har 

flo� ing in o th lo' -fr qu 
za ion . 

hing m r 
·ing curr nt 
n y polari-

I rminolog 
ardized. 'T'erm 

not well and

sorption," "soak age, ' "v 
ery ' and "d- ap itan 

ab-

u d. Th diffi ·ul i th rms 
an b r lativ ly n1eaningless unless he 

method of mea ·urement i sp cifi d. 

It i to b hoped tha andardizati n 

n rmin 1 g , p ificati n and 
m th d of in a ur m n will n be 

h · which app ar 

f prop
c 11 b 

of n1agni-

1d b t r than an quival n ly care
fully mad mica capacitor. For exam-
ple Mr. . 1 ield report 2 ob r 

ion of high-quali y silv r d-mica a
pacitors ha ho' ri · in apacitan 
a gr at a 30 � whil i1nilar inea ure
n I t on th pol yr n unit de cribed 

later indica e ri · of onl a fm,- tenth 

p r c nt. Th se rneasurement. of di -

harg curr nt v . time were taken over 

a p riod of we k and thu orr pond 
in the frequ n y omain t rn a ure
men t in th 1nicro 

Early Applications 

The pot ntialiti of polyst r ne a a 
apa i or diel ctric wer recogr ized in 

th late hirti , and in e abou 1940 
G neral Radio ha carried on a program 
of d velopm n nd rnanuf a ure for 
i own u , of poly tyr ne capa it r . 
Our fir t c mm rcial application a in 
tunirw ne work in he TYPE 762 Vibra
ti n nal zer, in h fr q n y rang 
down o 2.5 ycle . In hi applica ion 
o h r a 1 apa itor w r un a i -

fa tory. i a wa not only ou o h 

q ti n b ause of o t, and 
w ight in th large apa itan alu 
r quired bu the larization men
tion d abo e au ed anomalou be
havior a th lo· fr quencie . ubs -
qu n u of uch capacitor in lud 
th PE 1611-A apac1 an T t 
Bridg . In hi in rum n , a 1-µf po-
ly tyrene capaci or t 0.25 � 
is u ed as a tandard. rr1 many 

hundred f th e brido· over a p ri 

of n ar ha hown the capa itor 

o b ntir ly a i fa ry f om h 

point · of view of abili y and life e -
p ctanc . apa itor of hi t have 
thu d m 1 ra heir p rf ormanc 
a1 d reliabilit and ar now offer d for 

al in th form. of d cade units. 
Th e pol st ren -dielec ri apa i-

tors, owing to heir v ry low di 1 c ric 

ab orp ·ion ar parti ularl u ful in 
r arch and d lop men ' or k on 

01npu or and integrator cir ui , and 
on low-le el a-c ampli:fi r . au 

f h ir con ancy f apa it  nc and 

dj · ipation fac or wi h fr qu l th y 

1 ctions and , ubcommittee XII, A TlVI Com-
mitte D-9 are inter sted in thi work. Th writer ill 
welco.me any com1nent or the parti ipati n of anyon 
interested. 

2 npubli hed data. 
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mak excellent component for mea ur

ing cir uits, fil er , and tun d ircui 
They ar nearly id al ca a itor for d
wo k, au e of their high in ulation 
r i tan and low diele tric ab orption. 

TYPE 980 DECADE CAPACIT ORS 

Decad s for a mbly into oth r 

quipm nt ar a ailabl in hree ca
paci an e range , with capaci ance a 
maximum ttinO' f 1.0, 0.1, and O.Olµf. 

a h decade con i t of fo ir capa i
tor of magni ud in he ra io 1-2-2-5. 
Th w1 h elect parallel c mbinations 

o g1 in rement over zero capac1-
an in all in egral value frmn 1 o 
0. 

The individual capacit r unit are 
non-inductively wound and car fully 
heat trea ed. The tap u d i ca of 
pur·fi d high-mol ular-weight poly-

yr n , pr - tretch d only in he dir 

ion f winding. During heat treatm n 
the unit are carried b y nd the tran i
tion emp rature of he poly tyren , 
and the h inkage of th tape produce 
an extr m ly firrn table uni , which is 
in n i ive o pr sure, and which i 

able in retrace capacitanc value for 
temperature up to 65° 

Th unit ar hermeti ally al d in 

blac -fini h d bra an , having Teflon 
f ed-throuo'h in ula or t a ure hiO'h 

JULY, 1 956 

r i tance ev n under adver e humidity 
ondition . o impregnant, which might 

jeopardize the low-fr qu ncy p rf orm
ance i used. 

The a d unit ar moun ed to 
a newly d lop d cam-type decade 

wi ch. Th upporting dielectric ma

erial of the swi ch, in luding the haft 
is h a -re i tant ro s-linked oly ty
r n , and T fion pac r upport the 

rigid-' ir le d . 

Low-Frequency Performance 

'Ih resul ing decade capa itor a -

mbly ha an i nsulation resi tan e 

grea er than 1012 ohms under tandard 
labora ory ondition (23° C, 50 0 R ) 
wh n mea ur d at 100 olt . Di sipa
tion fa tor i typically of he ord r 
of 0.0001 in he audio frequ n y rang , 

and i specified not to ex eed .0002 a 
frequ ncie down 100 1 slight 
nse oc ur a fr qu n y approache. 
z ro, a hown in th plot of Fig. 3. 
Th ory 3 indicat that the maximum 
valu of di ipa ion f ac or (from di 1 

ric los ) cannot be greater than on -
half th value of he ri in apa i a11 · � 

M ur m n indi a e that thi maxi

mum valu I of the order of 0.000.5. 

s The "circular-arc" th ory propos d by Cole and 
ole. 

Figure 3. Typical plot s  of change in capacitance and dis sipation factor a s  a function of frequency for 
Type 980 Decade Capacitor Units. Types 980- A, -B , and - C  are poly styrene units; Types 980-L, -M, -N, 

and - F  are paper and mica units. Capacitors are adjusted to their rated accuracy at 1 kc. 

0 
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www.americanradiohistory.com

www.americanradiohistory.com


G EN E RAL R A D I O  EXP E R I M ENT E R  4 

In addition, at om. uffi.ciently low 
frequency, the 1 akage resistance be
comes ignifican t in d ermining di si
p a ti on factor. t 10-4 cycles, the 1012 
ohms resistance of one microfarad pro
duce a di ipation factor of 0. 00 1. 

One of the most convenient means of 
measuring d-c performance i by the 
voltage-recovery method. f a capaci-

or i charged for a given period of 
time and then short-circuited through 
a pro ective re i tor for a period long 
enough to ischarge the high-frequency 
capacitance, the charge in he long
time polarization r main. The e charges 
gradually transfer to the high-fre
quency capacitance and app ar as a 
mea urable potential at the terminals. 
If the e capacitor are charged for one 
hour and then di charged for 10 sec
onds, the ul ima te r ov red voltage is 
0.1 % or le s of the original charging 
voltage. In contra t, ev n a good mica 
capa i or may r over 10 0 or more, 

while om impregnat paper capaci
tor may how r coverie approaching 
the charging voltage. 

In terms of frequ ncy characteris ic 
the abov performance is equivalent to 
an increase in capaci anc of O.l 1Q at a 
frequency of the order of 10-4 cy 1 s. 

High-Frequency Performance 

At frequencie above a few hundred 
cycle , the di sipation factor of th 
material seems to reach a "floor" and 
remains con tan , as does the dielectric 
con ant. The terminal valu of ca
pacitance and di ipation fa r, how
ever, are modified by the r idual in
ductance and serie re i tance of the 
capacitor , witch structure and leads. 
The capacitance change in rea as the 
square of the frequency whil the di i
pa tion factor change varies a the 3/2 
power of frequen y. Repre enta ive 
plots of thes variation are hown in 
Fig 3. 

S P ECIFICA TIO NS 

Accu racy: Capacitan e increm nts are within 
± 1 % from zero po ition when measured a 1 

kc. The units are checked with the switch mech
ani m high, electrically, and the common lead 
and cas grounded. The zero capacitanc is 10 
µµf and mu t be added to the witch settings 
to give the total capacitance. 

Net Weight: 2 pound , 2 oun 

Dissipati on Factor: Le s than 0.0002 at 1 kc and 
23°0, 50% RH 
F requency. Characteristics: Figure:3. 

Maximum Voltage: 500 volts d-c or peak at fre
quenci below the limiting frequencies tabu
lated below. At higher frequen ie the allowable 
voltage decreases and is inver ly proportional 
to the square roo of the frequency. These lim
its corr spond to a temperature rise of 0° 

entigrade for a power dissipation f 3.5 watts. 
Mounting: Machine screw for attaching h 
d cade to a panel ar supplied. 
Dimensions: ee accompanying sketch. 

Type apacitance Dielectric 
980- A 1 .0 µ.f ia 0. 1 µ.f steps . . . • . . . .  ftolystyren• 
980- B 0.1 µ.f in 0.01 µ.f steps . . . . . . •  ftolystyrene 
980-C 0.01 µf In 0.001 µ.f steps . • . . . •  Polystyrene 

2 MTG. HOLES 
#/0-32 TAP 

I 

i-------3 13 ---
16 

!?BO-A, -B,-C 

Frequency Limit Code 
in Kc-Max. Volt. Word 

10 AVAST 
100 AVERT 

1000 AVOID 

DEPTH BEHINO 
PANEL 3-/J 

Price 
$66.00 

51.00 
57.00 
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TYPE 1419-A DECADE CAPACIT OR 

thr e-dial ad apacitor having 

a range from .001 µf o 1. 1 1  µfin tep 

of .001 µf i al o v ilabl . The indi

vidual TYPE 9 0 d ade are m oun ed 
n an aluminum panel , in an aluminum 

cabin t, pr vidino· ·om.pl t 1 tr -

sta ic hielding . A eparat ground post 

i pro id d o tha · h apa itor inay b 
u ed in ither two- erminal or hree-tcr

minal ppli a i n , with a gr und d. 

S P E C IFI C A TI O N S  

Capacitance Range: . lµf to l.llµf in st ps of 
.OOlµf. The thr d ade have p f .001, 
.01, and .lµf re p tively. 
Zero Capacitance: ppro imately 35µµf. 
Accuracy: ndividual capaci ors are adjusted to 
an a curacy of ± 1 0. Th apaci anc at the 
terminals, les th z ro apacitan e, is within 
± 1 of indicated value for any etting 
Dissipation Factor: Di ipati n fa tor cau ed by 
di L tri lo i l than 0. 02 at all frequ n
cie above 100 c cl s. A high frequen i , eri s 
metallic re istance increa e the di ipation 
factor a hm.vn by the urve of igure 3. 
Insulation Resistance: Greater than mega
megohm (1012 ohm ), "'hen m a ured at 100 
volt , 2· 0 , and 50 RH. 

Type 

Maximum Voltage: 500 vol d- or peak. 
Frequency Characteristics: Th d-c cap itan ·e 
i equal to h 1-kc valu wi hin 0.1 0. t high 
frequ n i , erie indu · anc cau capaci-

ance o increas a hown by the curves of 
igur 3. 

Dielectric A bsorption: Voltage R 
Voltage Recovery: Th vol age recov ry at h 
t rminal i le han 0.1 % of th original 
charging voltag , after a charging period of one 
hour and a 10- cond discharge through a re-

i tance equal one ohm per volt of barging. 
Mounting: Aluminum panel and abin t. 

Dimensions: ( Leng h) 13 x (width) 4%; x (d pth) 
5 in he , ov r-all. 

Net Weight: % pound 

ode vVord Price 
14 19- A Decade Capacitor . . . .. . . . • . . . . . •  I BIGOT $ 195.00 

DECADE CAPACIT ORS WITH MICA AND PAPER DIELECTRICS 

The new decad witch i now al o 

u d for mica and pap r decade capa i
tor . The new a en1 blies rep lac th 

orm r TYP ; 3 0, wi h id n i al moun -

i no- dim en ion . A li ing of h e un1 s 

is g1 n, wi h p ifi a ion , b e lo\ . . Th 

low-1 wi ch plu impro m nt in 

th mi a ap 1 r h m lve re ult in 

low r di ipati n f tor than hat p 

ifi d for he uper ed d TYPE 3 0 Uni 

SPECIFICATIONS 

Accuracy: apacitanc increments on all uni 
are v;ithin ± 13 fr m z ro po ition when 
m a ured a J k x pt the TYPE 9 0-L, whi ·h 

within ±2 . Th uni ar ·h ·k:ed 
witch me hani m high , el tric· lJy, 

ommon 1 ad and ca e grounded. Th 
.zero apa i an of all unit i IOµµf and must 
b added to th wi ch s ttings to give he total 

capacitance. 
Dielectric: ee tabl . 
Dissipation Factor: ee tabl 
Frequency Characteristics: Figure 3. 

Maximum Voltage: 500 volt p ak for all unit 
( . c pt 9 -L " hich i ra ed at 300 volts) at 
fr u nci below the limiting frequencies tabu
lated low. At higher fr quencies he allowable 
v l age d crea es and i inver ely proportional 
t th quar roo f he fr quency. Th s limits 
'OJT p nd to t mperaturc rise of 0° nti-

2 MTG.HOLES 
H/0-32 TAP 

-.-------...,.,., ---------; /;---------··: t ,----------, I I I : j. -r----1r----,,r---c'-_�: •' 

l : :: J I .£ 11 
3 -v- . •t 

'-DIA.-' I l � 
;�=�����=;�� ��� �====��====� I : h")I..,. I l : � 

! j_.. I :; I lo 

r----------� I f _,_ ______ l _________ J �--------) 
DEPTH BEHIND S PANEL 41� t------ 3 Ti7 ------. 

980-L, ·M, -tV 

r--------- 4 25 ____ -I 
32 

980-F 
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G EN E R A L R AD I O EXPE R I M ENT E R  

View o f  the Type 980- F (left) and Type 980-N (right) Decade Capacitor Units. 

Dimensions: ee ac ompa.nying sketch. 

6 

grade for a power dissipation of 2.5 watts for 
the TYPE 980-F and 3.5 wa ts for all other units. 

Mounting: Machine screws for attaching the 
decade to a panel are supplied. 

Net Weight: TYPE 980-F, 3 pounds, 12 ounces; 
TYPE 9 0-L, 1 pound, 10 ounce · TYPE 9 0-M 
and - , 1 pound, ounces. 

Type 
980- F 
980-L 
980-M 
980-N 
980-PI 

Capacilanu 
1.0 µf in 0. 1 µf steps 

1.0 µf in 0. 1 µf .steps 
0.1 µf in 0.0 1 µf steps 
0.0 1 µf in 0.001 µf steps 

Diekctric 
Mica 
Paper 

Mica 
Mica 

Dissipation 
Factor at 1 

kc and 
23° 

Less than 0.000 3 
less than 0.010 

Less than 0.001 
Less than 0.001 

Frequency 
Limit in 
Kc for Code 

Max.Voltage Word 
s 

I 
A UTE 

1 ADAGE 
100 ADDER 

1000 ADDLE 
Switch only • . . • • • . • • • . • • • • • • • • . • • • • • • • • • • • . • • • • • • • • • • • • • • • •  Wl'J' HBIRD 

WESCON 1956 

Priu 
$128.00 

28.00 
42.00 
26.00 
1 1.00 

Th We t rn lectronic how and onv ntion ill be h ld in Lo ngeles, 

Augu t 2 -24. i it u in booth 918 and 919 to se the new R instruments 
that you have been readi1 g abou in he Experimenter, including: 

TYPE 1230-A D- mplifier and El c rom ter 
TYPE 1605-A Impedan e omparator 
TYPE 1391-A Pul e, weep, and Time-Delay enerator 

TYPE 1603-A Z-Y Br"dge 
TYPE 74-LB lotte Line, with T PE 74-M ::.\1otor Drive 
TYPE 907-R and 90 - Dial Dri 
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TYPE 1420 VAR IABLE AIR CAPACITOR 

A NEW, HIGH-QUALITY COMPONENT FOR INSTRUMENT USE 

Th concept of machining a parallel
plate type of variable air capaci or 

from solid metal, al hough not a new 
one, is unique among contemporary 
manufacturer . The main features of 
the nm: 'I YPE 1420 apacitor (Fig. 1) 

are derived from hi technique, which 
off rs ad antag , both mechanical and 
electrical, over more conventional meth

od . 
ertain me hanical advantag s are 

obviou . Machining i inherently a 

more precise operation than rolling, o 
that pla es can be better controlled in 
thickne s and traightness. Gang mill
ing eliminate the cumula ive spa ing 

rrors impo d by piece ol ranee on a 
acked structure, and turning and or

ing on a singl piec insure better con

e ntricity than can be obtained in a 

compo ite a embly. The int gral-pla e 
construe ion make a turdy tructur 

wi h high mechanical tability. 
Elec rical performance gains a r e  

equally apparent. The pre i e n1achin

ing produ e inh r n ly good linearity 
and control of capacitance magnitude. 

The homogeneou nature of the con-

ductor yield lower m allic r istance 
and induc ance than en a sold red 

tack and provide lo\ thennal drift. 
The rugg dne s of he plate minin�iz s 
microphonic tendencie . 

Th General Radio Company, in the 

light of the advanced tate of the arts 
of aluminum extrusion alloys and ut

ting tools, undertook the d v lop1nent 

of a practical pacitor incorporating 
the foregoing advantage . 1 hough the 

improved performance for thi on
struction in an instrum nt-grad ca
pacitor would warrant a co t premiun�, 
it wa discovered that the proper com
bination of free-machining aluminum 

alloy with ung ten-carbide tool in a 
special machin ( ig. 3) produced u
peri r o e-piec plat a sembli at 1 
co t han the conven ional punching, 

tacking and soldering methods. 

'I he de ign of he T rpE 1420 Varia
ble ir apa.citor, delineated in Fig. 2, 
take further advantage of the machin-
ing proce o provid a number of 

ex ra f atur ecau e the ator (1) 
is plunge cu , th re ul ing plates ar 

completely joined on heir outer p -

figure 1. View of the three stock models of Type 1420 Variable Air Capacitor 
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riph ri ·. T'hi · e liminate irregularitie 

in the ·apacitan -v ·.-rotation urve 

which n1ight othen i ·e be cau ed wh n 

the rotor pas e he vicinity of a tator 
supporting post or strut, help to mrn_

imize re i tanc and inductance and 

mak the par rigid enough to ·erve 

as the · upportin frame for th whol 

capacitor. of th · ator a a fram 

i a com plished by concen trically bor

ing out all but 732 in. of the four plate · 

on a ·h nd f th pi ce. Pre isely fitted 

poly tyrene in. ·ula r (2) ar match d 

to these bored end· and held by lamps 
(3) . The ve tigial plates in b th ta tor 
and lamp lock the insulator axially. 

Poly tyrene i.· an ideal dielectric ma

terial for th in u1at rs of an air capaci

tor, be au e of its low dielectric con

stant and extremely low lo c . A1-
though i i · thermally and m hanically 
un uitable in most stru tures the in u

lator in th TYPE 1420 are machined 

from a ca ·t bar of ro. s-linked polysty

rene for thermal ad uac·y and are 

trc sed ntirel in compre si t ov r a 

wide area to eliminate crazing or oth r 

. tructural failure. 

Th s in ulators have tapped cen er 

hole and ar ·lit, to ma e with and to 

clamp on to, thread d beari n g cage 

(4) and (5), thereb p rmitting mi-

crom er adju m n and subsequen 

lockino· of th ball bearing (IO), which 

upport the haft (6). The haft i of 

gla -reinforced polyester filled\ ith long 

axial fib r i 1nilar to a modern fi hino
rod, and i of exceptional trength and 

stability a well as being good electri

cally. The u e of an in ulating haf 

isolates the rotor for thr e-terminal 
conn ction and takes the ball bearing 

out of any ele trical pa h. It is well 

known hat the erra ic onduc ivity of 

ball bearing produ .e electrical noise 
even when well hunt d by parallel 

liding ontact . 

The rotor (7) i imply and firmly 
attached to the shaft by ·et er w · 

transver to a clo ely fitted through 
hole. The cone ntri it of the rotor i 

i nsured, because h pla es are milled 
and turned on a centered arbor held by 

the etscrews exac ly as the shaft i 
e ur d in a s mbly. The front end 

bearing cage ( 4) ha a flange by which 
the capacitor i mounted, and the rear 
eage (5) ha· a thi1 -\valled, perforated 
exten ion to which a rotor connection 

may be sold red. Electrical connection 

to th tator i normally made by a 

·old r lug (9) whi h is affixed adjacent o 
the rotor t rminal to aid in providing 
short lead to a o iated ircui ry. 

figure 2. Explod!i!:d view of a Type 1420 Vc:ariable Air Capacitor with elements identified. In order to 
1>how the split- spring ring contact, the rotor is reversed in this view. 
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A coin-silver, split-spring ring ( ) 
is attached permanently o he rotor 
with d ive pin and has two independ
ent sliding ontacts brushing the rear 
bearing cage. In the General Radio 
TYPE 1606-A R-F Bridg , a pecial 
reversed version is used, in which the 
rotor brush makes contact wi h the 
front bearing housing to provide a 
grounded rotor. 

The rotor, stator, and clamp blank 
are cut off from shaped extruded rod 
( ig. 4). The aluminum alloy is iden
tical in these parts to eliminate differ
entjal expansions and consequent her
mal capacitan e drift. The b aring 
cages are of brass, bright-alloy pla ed, 
and the full size (standard inch eries 
%") ball bearings are double hielded, 
packed with wide-temperature-range lu
bricant and are uitable for continuous 
motor drive. In the TYPE 1606-A R-F 
Bridge these capacitors have passed all 
the environmental tests of MIL-T-

945-A. 
An interest·ng application of the 

TYPE 1420 Capacitor is shown in Fig. 5. 
This small, plug-in, general-purpose 
variable capacitor is shielded and 
equipped with a coaxial connector. The 
design takes advantage of the good 
high-fr quency characteri tics of the 
TYPE 1420, as well as its compactness, 

JULY, 1 956 

figure 3. Designed and built in General Radio's 
tool department, this machine automatically mills 
the rotors and stators fro .. the aluminum extru-

sions shown in Figure 4. 

ruggedness and reliability. 
The General Radio ompany has had 

everal years experience in he manu
facture and use of the e milled plate 
capacitors in proprietary in truments. 

They are now being offered for sale as 
a catalog component in the belief that 
many customer will have applications 
ideal ly suited to their many features. 

- H. M. WILSON 

(Below) figu re 4. Extruded aluminum stock from which rotor and stator are 
milled. (right) Figure 5. V iew of the Type 8 74- VC Variable Ca pacitor, a 
shielded unit •f tl1• 1420-type, used as• tuning element in coaxial circuits. 
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S P E CIFIC ATI O N S  

Capacitance Range: 

orninal 
}lfax. Min. 

H 250 16 
G 130 1'1 
F 70 13 

Range for 
Linear variation 

2 16 :I:: 5µµf 
10 :I:: 5µµf 

54 :I:: 5µµf 
The rotor-to-ground capa itance i about 

2µµf, and the tator-to-ground capa i an e is 
about 6µµf, for all sizes. The data in the above 
table are for the capacitor used as a wo-termi
nal device, with rotor grounded. If stator is 
grounded, maximum and minimum c pacitance 
value will be decrea ed by about 4-µµf. 

Linearity: The variation of capacitan with 
angle of rotation is guaranteed linear within 
± 0.2% of full scale. The angular range of 

linear varia ions is 160°. 
T:vpi al linearity is better than :1:: 0.1 0. 

Dielectric Lasses: For the grounded-rotor con
nec ion, the die ec ric lo es corre pond to a 
D0 o produ t of le s than .0 1 x 10-1 2 • The rotor
to-grou:nd capacitance has a D0C0 product of 
0.1 x 10-12• This loss component is in parallel 
with the main capacitance only for the ground
stator conn ction. 
Insulation Resistance: Great r ban 1011 ohms 

Type 

Depth 
behind panel 

F 1%' 
G 2.Ya 
H 2Ys 

'haft Dirt. 

under standard ASTM laboratory condition 
(23° C, 50% RH). 
Temperature Coefficient of Capacitance: Approx
imately + .003% per degree C. 
Shock and Vibration: Will pa s hock and vibra
tion te ts of MIL-T-945-A. 

Maximum Voltage: 70 volt peak. 
Inductance: Approximately 0.006 micro-henry. 
Torque: 2 ounce-inches maximum. 

Net Weight: TYPE 1420-F, 4 oz; -G, 4Y2 oz; -H, 
5;!.1 oz. 

Dimensions: See ketch. 

Code Word Price 
1420- F 
1420- G 
1420-H 

70 µµf, max .. . . . . . . . . . . . . . .  . MARRY 
MAT! T 
MAXIM 

$20.00 
21.50 
22.50 

130 µµf, max ................ . 
2 50 µµ.f, max .. . . . . . . . . . . . . . . . 

CLOSE-OUT SALE OF TYPE 170 2-M MOTOR 

CONTROL 

%-hp, push-button-controlled model 

We have on hand a number of our%
hp, TYPE 1702-M Varia p ed on 
trol , compl t with pu h-button control 

ation . Thi model, which originally 

sold for 350.00, has been di continued 

as a result of the introduction of the new 

TYPE 1702-BW, which can be used 
with a drum-type controller to accmn

pli h the ame purpo. e at a 1 wer 
price. 

The e n 
carr ur 
guaran . T 

are brand new and 
ta::ndard n w- quipment 

clo. out our . to k the. 

are now offer d a . 175.00 each, ju t 
one-half th original price. Circuit and 

haracteri i ar identical with ho e 
curr ntly uppli d on n wer mod 1 , 

and the uni i an x eptional bargain 
at hi price which i well be lo , tha of 

urrent models. 

Thi control will operate a 115- olt, 
d-c, hunt or compound motor from a 
115-vol , 60-cycl , a-c line. Motor speed 

i ontinuou ly adju table and i con

trolled by a Variac ® autotransformer. 

A descrip ion will be found on page 3 

of he Experimenter for De ember, 1953. 
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1 1  

View of the Type 
1702-M VariacMotor 
Speed Control. The 
small control unit 
shown at the left can 
be mounted in any 
location convenient 
to the operator. 

J ULY, 19 5 6  

S P E C I F I C A TI O N S  

Horsepower: }1 and �. 
Input: 105 to 1 25 volt , 60 cle , or 105 to 1 20 
volt , 50 cy le , 10 ampere . 
Input Power: 1150 wa t , full load; 65 watts, 
standby. 
Electrical Output: Arma ure supply, 0 to 115 
volts, 6.5 amperes, de· field supply, 115 or 
75 volts, 0.4 ampere. 

RECORDER C OUP LING FOR THE BEAT 
- F REQUENC Y AUDI O GENERATOR 

The pparatus mpany, 

tirling, ew Jer ey, ha recently com

ple ed the de lopm nt of i Mod 1 
L-4 Recorder. It is de igned for he 

plo ting of frequency re ponse cur es of 

electro-acoustical apparatus. ith it, 

respon e urve of loud- peaker , mi

crophone , filt r , qualiz r , trans

form.er can be automatically plo ted 

in a very ho rt ime. A en ral Rad i 

Type 1304-B B at-Fr qu nry Audio 

Gen rator i pecially r omm nd 
the inanufa turer as th u n r tor for 

driving h quipment under test. Its 

frequ n y control dial i a tached by a 

low-backla h chain drive to the m.otor 

i th re ord r which operate he paper 
drive. Complete information abou the 

r corder can be ob ain d from it 1nanu-

Motor Speed Range: 0 to rated or 0 o 1.15 rat d. 
Dynamic Braking: Automatic jn stop po ition. 
Armature Overload Protectlan: ir uit breaker 
at 7.5 to 9 amper . 

Control Station: Remote. 
Main Cabinet Dimensions: 13}1x15 x 6Y2 inches. 
Code Word: WI, TY 
Price: . 1 75.00. 

figure 1. View of the Sound Apparatus Company's 
Model SL- 4  Recorder coupled to the General Radio 

Type 1 304- B Beat Frequency Audio Generator. 
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Figure 2. The recorder coupled to the General 
Radi o Type 760-B Sound Analy:z:er, 

fac urer. He i equipped to provide the 

coupling m an between the recordc 

drive and the o cilla tor. 

I-Iere is another application in which 
the beat-fr qu ncy type of oscillator i 

ideal becau e he ntire audio p ctrum 
may be swept with one rota ion of the 

frequency control dial liminating he 

need for the fr quency multiplier ad

ju tment n ce sary with R-0 type 

o illators. 

Figure 1 show th ound Appara us 
Mod 1 -4 Recorder coupl d to th 
Typ 1304-B Beat-Frequ r y and Fig

ure 2 how the ame r cord r arranged 

to drive the Typ 760-B ound naly

zer. 
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