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e BR I D GE ME AS U REM ENT S, antenna 
mea urements, and many laboratory proce
dures r quire a stable, variable-frequen y 
source of moderate power ou put. The 

standard-signal gen rator, while adequate 
for most purpos s, is not an economical 

solution because its output is low and be
cau e it include amplifiers, meters, att nu-
ators, etc. , which are es ential to its prop r 

function but are needless omponents in a laboratory signal ource. 

The 'I YPE 1330-A Bridge Oscillator was designed to provide a more 
ati factory solution both technically and economically. This new oscil

lator i recommended for use wi h General Radio bridge such a the 

TYPE 716-C Capacitance Bridge, the TYPES 916-A and 916-AL Radio
Frequency Bridges, and the TYPE 821-A Twin T. 

R ANGE AND OUTPUT 

The TYPE 1330-A Bridge Oscillator supplies three audio frequencies 
(power line frequency, 400 cycle , and 1000 cycles) and a wide continu-

Figure 1. Panel view of the Type 1330-A Bridge Oscillator. 
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G E NE RAL RA DIO E XPE R IME NTE R 

ous range of radio frequencies (5 kilo
'Y 1 50 m ga le ) , ither modu

lated or unmodulated. 
Th output voltag i of he ord r 

of t n olts. The output po\ er into a 
50-ohm load is mor than one •va t o  er 
mo t of the fr quen y p c rum. Typical 
output p rform· nee i indi a d 1n 
Fio-ure 4. 

MOUNTING AND SH I ELDING 

In vi w of it rugged on truction, 
wide-frequency range and appreciable 
power output, the n w bridge oscillator 
i · urpri ingly compact. Th r lay-rack
type panel i only seven in hes high. 
The aluminum cabinet is about nin 
in he d ep and pro ides double shield

ing which redu s the tray fi Id at on 
megacycle to abou 50 microvolt per 
met r two feet from the instrum nt. 
The in trumen can b ea ily removed 
from it cabinet and mounted in a relay
rack. inc the radio-frequ ncy circuits 
are completely enclosed in a hielding 
compartment, the stray-field level i 
still uffici ntly low for most applica-

ions. 
TYPE 87 4 oaxial u pu Jacks are 

provid d; th coaxial cable and adaptors 
upplied with the instrumen permit 

complet hi lding from the oscillator 
to the m a uring in trument. 

inc 

irable 
rugged 

CONSTRUCT I ON 

frequency tability i ver d -
in bridge mea ur ment , h 
mechanical on tru tion u ed 

2 

in the TYPE 1001-A Standard- ignal 
enerator

1 
wa adopted for the new 

os illator. The tuning capaci or ha. 
preloaded ball b aring moun ed in 
3/16-inch end plat and the nd-plato 
upports are Y2-inch diameter rod . Th· 
ntire oscillator a embly is mounted on 

a �-inch ubpan l for complete rigidit . 
'I'he radio-frequ nc rang switch i. 

tak n bodily from the ignal g nerator 
d ign to pro ide the eight oil mT t 
po ition . The r-f oscillator coils, h W
ever, are of different design since th 
o cillator inust deliver power dir ctly 

o the load. F r the ame reason, the r-f 
oscillator tube is the high r-power typ 
6AQ5 miniature ube which has a ratino
of 12 wa ts plat di ipa ion. 

The o illator a mbly plugs into a 
deep bra s box and th doubl ov r 

completes th hielding. ince h two 
lead entering th box are full filtered 
and the four shaft extending from the 
box are enclosed in shielding leev s, tho 
1 akage is at a minimum over the entire 
frequency range in pi te of the high 
voltage level inside the box, n c itat d 

by he power output r quirement . 
The power- upply, on a , eparate 

bra ket, i mounted along id th r-f 
compartment. 

C I RCUIT 

The radio-frequency o cillator i th 
Hartley type \ ith its tapped coil and 

"floating ' rotor and tator of the tuning 
apacitor. The higher-frequency om

ponents ar q iite conventional in de
ign. At he lmver radio fr quen ies he 

plate and grid coil ar mount d ad
nt t ach other to permit proper-

1 • G. Bou quet, ''G n i· l Purpo e -:M tandard- igno.I 
Generator," General R<tdio Experimenter, Septen1ber, 19·Hl. 

Figure 2. Rear view with shield removed. Power 
supply unit is at the r ight of the assembly. 
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3 

R.F. OSCILLATOR 

V-f 

AUOIO OSCILLATOR 

Figure 3. Elementary wiring diagram of Type 
1330-A Bridge Oscillator. 

tioning the coupling betwe n h output 

oil and the plat and grid coil , for low 

carrier di tortion. 

1\tiodulation of u h a wide-fr quen y

rano- oscillator b the u ual me hod i 

no a imple matter. ince modula ion 

i limited to t' o audio frequen ie (-±00 

an<l 1000 ycle ) , a novel and very 

effective m thod' a de i d for pro id

ing plate modulation. Th plate-suppl 

b -pa capacitor of th r-f o illator i 

u ed a the uning capacitor of �h audio 

o cillator, hu di p n ing with the mod

ulating choke coil and r-f filter hat in

evitably cau e dip in outpu a some 

frequ ncy or o h r and up t the normal 

op ra ing ondition of th r-f os illator. 

The method ha r ult d in excell nt 

Figure 4. View of oscillator 
unit removed from cabinet. 
Servicing cable is shown 
coiled in its storage position. 

DECE MBE R, 1950 

modula ion chara teri tic ov r th 15 
kc t 50 l\!Ic span. The hap of th ub 

characteristic is for unately such a to 

com pen ate for any di tor ion in h 

audio o cillator. A a on quence, even 

hough h audio o cillator di ortion i 

about 5 0, the env lop di tmtion of the 

modulated carri r i u ually 1 h n 

5 0 and at many point i le s tha 1 

The modulation 1 v 1 i ither 30 

60 as selected by the oggle switch on 

th pan 1. 

COMPARISON 

It is intere ing to ·ompare th nm 

in trum n with th 1 r war TYPE 6 4-A 

Modulated 0 cillator
2 

that f r many 

ar wa the standard bridge o cillator. 

The nm..- in rumen i 1 v n pound 

light r, con umes onl half a much 

pmv r, and has about half he volume, 

ye it co er a wider fr quency range, i 

more rugged, and suppli about ten 

tim the output pow r at a much lo r 

impedance lev 1. 

All of he e improv m nts ha b en 

a hieved at a lower real pric , wh n w 

2" Radio-Frequency ource for the Laboratory," Gener
al Radio Experimenter, ovem.b r, 19. 7. 
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GENERAL RADIO EXPERIMENTER 

WATTS INTO A son LOAD 

20--50 IOO 200 0.5 
KILOCYCLES 

2 
MEGACYCLES 

Figure .5. Output characteristics of the Type 
1330-A Bridge Oscillator. 

50 

4 

take into considera ion the decrease 

in value of the dollar in terms of what 

it will buy in the way of laboratory 

equipment a compared to th e pre-
3 

war era. 
-A. :Cou Q E'l' 

30ne of the major goals of our devel :nent engineering 
staff has been to produce more econo1nicaJ designs, with
out sacrifice of qua.lit , and of our production department 
to manufacture them as efficiently as possible. The suc
cess of this effort is attested to by the fact that General 
Radio prices have increased since 1939 by about 57%, as 
compared to an increase of over 84% in the general price 
index and o,·er 100% in many other lines of durable goods. 

SPECIFIC ATIONS 

Frequency Range: Three fixed audio frequencies 
(power line frequency, 400 c, and 1000 c) and a 
continuous frequency spectrum from 5 kc to 
50 Mc in eight direct-reading ranges as follows: 
5 to 15 kc, 15 to 50 kc, 50 to 150 kc, 150 to 500 
kc, 0.5 to 1 .5 Mc, 1.5 to 5 Mc, 5 to 15 Mc, and 
15 to 50 Mc. 

Frequency Accuracy: ±5 % for the 400- and 
1000-cycle fixed frequencies, ±2% for the 
carrier frequencies above 150 kilocycles, and 
±3% for the carrier frequencies below 150 
kilocycles under no-load conditions. A 50-ohm 
resistive load may cause a frequency shift of as 
much as +5% at some of the lower carrier 
frequencies; above 150 kilocycles, the frequency 
shift due to a 50-ohm load is usually less than 
+ 1 %. From 5 kilocycles to 15 Mc, the dial 
calibration is logarithmic. 

Incremental-Frequency Dial: The slow-motion dial 
indicates frequency increments of 0.1 % per 
division from 5 kc to 15 Mc. 

Output Voltage and Power: The AUDIO output jack 
provides a fixed voltage output of about 12 
volts open circuit, or a power output of about 
� watt into a matching 50-ohm load; the out
put at the R-F jack is controlled by the R-F 
control, and supplies adjustable output for the 
5 kc to 50 Mc range; over the mid-frequency 
range, the open circuit output voltage is about 
ten volts and the output power into a 50-ohm 
load (output control at maximum) is about one 
watt. The output falls off at the upper and 
lower ends of the frequency spectrum . 

Output Impedance: 50 ohms at the AUDIO jack; 
between 20 and 80 ohms, depending on fre
quency, at the R-F jack when the 300-ohm 
output control is at maximum. 

Modulation: The R-F range (15 kc to 50 Mc) can 
be internally amplitude-modulated at either 

Type 

400 c or 1000 c at the two modulation level of 
approximately 30% and 60 0. There is no pro
vision for external modulation. 
Envelope Distortion: Between 1 % and 6 0 at the 
60% modulation level. 
R-F Distortion: 3 % over most of the range; at the 
lower radio frequencies it is about 6 0. 

Leakage: Stray fields at 1 Mc are about 50µv 
per meter at two feet from the oscillator. With 
the instrument out of its cabinet, the stra 
field may be greater by a factor of ten. 
Controls: A switch for electing between AUDIO 
(LI E, 400 c, or 1000 c) and R-F output (CW or 
MODulated - 400 c or 1000 c); a switch for 
selecting between IDGH and LOW modulation; 
a voltage divider for controlling the R-F out
put; a range switch; a calibrated dial and a 
vernier dial for setting the radio frequen y; a 
power switch. 
Accessories Supplied: TYPE 74-R21 3-foot 
Coaxial Cable, TYPE 874-Q2 Adaptor, TYPE 

7 4-Q7 Adaptor, TYPE T0-44 Adjl.;1stment Tool, 
and a power cord. 
Mounting: Aluminum panel finished in black-

rackle lacquer. Aluminum cabinet i finished 
in black wrinkle and is provided with carrying 
handle . Cabinet can be removed for relay-ra k 
mounting. 
Power Supply: 115 (or 230) volt at 40 to 60 
cycles. The power input is about 30 watt .. 
Tubes: Supplied with the instrument: Two 
6AQ5-type tubes and one 6X4- ype tube. 
Terminals: TYPE 874 Coaxial Terminals are pro
vided for both the AUDIO output and the R-F 
output. 

Dimensions: (Height) 7 Yz x (width) 21 %' x 
(depth) 11 � inches overall. 
Net Weight: 36 Yz pound . 

Code Word Price 

1330-A Bridge Oscillator • • • • . • • • • • . • . • . . . . . • • • . . . . . . • . I ACORN $525.00* 

•u. S. Patent No. 2,125,816. 
Patent applied for. Licensed under patents of the Radio Corporation of America. 
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5 DECEM BER, 1950 

TOR OIDAL, DUST-COR E STANDAR D INDUCTOR S 

The toroidal inductors used in the 
TYPE 940 and TYPE 1490 Decade Induc
tors\ because of their relatively highQ's 

and inherently astatic construction, are 
w LI suited for use as laboratory standard 
inductor . They are now offered indi
vidually, in cases, as the TYPE 1481 

tandard Inductors. 
They complement, rather than super

sede, the air-core TYPE 106 Standard 
Inductors, and each type has its ad
van ages for particular applications. As 
compared to the air-core type, the TYPE 
1 81 S andard Inductor has higher Q 
values, and the maximum Q occurs at 
lower frequencies. The ohmic resi tance 
is 1 for a given value of inductance, 
and Q remains grea er than unity down 
to a frequency of six cycles per second 

or lower. They have a somewhat maller 
temperature coefficient of inductance at 
room temperatures. They are inherently 
much more astatic, so that coupling be
tween adjacent units and to external 
fields is completely negligible, and they 
can be electrostatically shielded. 

On the other hand, accuracy of ad
j w;;tment is limited to the hange pro
duced by a single turn of the winding, 
which i one per cent for the smaller 
unit . Since they are wound on ferromag
netic core , the inductance change 
somewhat with voltage or current while 

hat of air-core coil does not. 
ummarizing, the TYPE 1481 Stand

ard Inductor are smaller in size for a 
given inductance, have higher Q's, and 
are much more astatic than are the 
TYPE 106 tandard Inductors, but they 
have a omewhat lower stability of in-

lHoratio W. Lamson, "A ew D cade Inductor," General 
Radio Experimenter, Vol. XXIV, o. 2, July, 1949. 

Figure 1. Assembled view of Type 1481 Standard 
Inductor. Note that one terminal is grounded to 

the case. 

ductance and cannot be adjusted as 
precisely. 

Figure 1 is a view of the TYPE 1481 
Standard Induc or. The impregnated 
toroid is clamped between two felt wash
ers in a rectangular aluminum cas , 
which is finished in black crackle and 
affords an electrostatic shield for the 
inductor element. One terminal is per
manently grounded o the case so that, 
between the two terminals, we have a 
definite impedance value with resistive 
and reactive components which are in
dependent of its environs, an advan
tageous feature. These specific com
ponents can then be mea ured with any 
desired precision. The nominal value of 
induc ance is engraved on the case to
gether with the preci ion limits ' ithin 
which its absolute initial value L0 (cor
responding to a vanishingly mall a-c 
excitation) at e sentially zero frequency 
was calibrated. The ca e al o carries a 
legend indicating the r-m-s a-c current 
which will produce a 0.25 0 increase in 
the initial inductance. This value, listed 
as I1 in the table, corresponds to the 
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Figure 2. Per cent change in normal and incremen
tal inductance with a-c and bias current. Incre
mental curve is limited to an a-c excitation less 

than 11. 

amp r turns which define ·he upper 
limit of the Rayl igh range, within 
whi h he in r ase of inductanc above 
i s individual initial value 1 direc ly 
propor i nal to th curr n . 

V A RI ATION IN INDUCTANCE 

WITH A PPLIED A-C AND 

WITH D-C BI A S  

n h de cription of the decade induc
tor , pr iou ly publi hed, 

2 
the chang 

in indu ance ' ith urr nt and th in-
r mental in uc anc r ul ing from d

bia ' er di u d. Figur 2 shows h 
mao-nitude of both of these change a 
a fun · ion of ·J ratio of ith r he 
n rmal r-m- a-c _ iting current I or 

2Lamson, loc. cit. 

0.2 

0.1 

� 
<..) 
� 
z .02 
0 
i== 
� .0 1 
li'i (./) 
B 

0.2 2 5 10 20 50 
FREQUENCY KILOCYCLES 

6 

·h d- bi Ing urrent Ib, to 11, h a.

current which produces th l°' le el 

linear 0.25% ri e in inductance. or the 
incremental curve he normal signal i · 

considered to b les than I 1. 

DISSIPATION FACTOR 

Figur 3 sho' th aria ion of he di · 

ipa ion factor, D (reciprocal of Q), a 

a function of frequency, omputed a 
z ro 1 v 1 so ha hyster is lo i nil. 

· analyzed in th Experimenter for 

July, 19491, D is th 
. 

um of thr cor 
r magn IC componen and hr 

winding compon n 'I he ·ore om
ponent ar ( 1) r idual lo , Dn valu 
independen of frequ n ; (2) hystere is 
lo s, Dh, lil wi indep ndent f fr -
quency and he only com on n d -
pendent upon the operating lev l; and 
(3) core eddy current lo , De, whi h i 
dir ly proportional to .f. The winding 

ompon nt of D are (4) copper ohmic 

lo , De which i inv r ly proportional 
to .f and evaluated from h d- r i 
ance; (5) dielectric Io , Dd, whi h i 
proportional to f2; and (6) copper eddy 

current Io , D8, iVhi h is pr por ional 
to f. Wh n plo t d on I g-log pap r, 
each ompon nt is repre ent d y· a 
straight line having an ppr pna 

lop . The re ul an urY 

are hown in Fio·ure 

100 200 

A 

500 1000 

Figure 3. Initia l D versus F 
curves (Dh = O) for typical 
units. See Specification: 

Storage Factor. 
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S AFE OPER ATING LI MITS 

'I he maximum ·af e opera ing 1 1 at 

whi h the induct r can be en ro·ized 
i limited by whichever of wo sp c1-

fications is first applicable. 

( l) The terminal voltage (=I wL) 
hould no xceed 500 volt rms. 

(2) The r-m- current hould be limit

ed to 70 tim the listed I 1 values. 

Thi limita ion pr duce about 0.3 

watt copper lo and, from Figur 2, 

reduce th initial inductance by about 
fiv p r cent, so that the units ar no 

lon o· r pr I e in du tance standard . 

OR TIO W. LAM 0 

DECEMBER, 195 0 

10 

tz 5 
� 0::: w 

2 a... 
� 
3 ........ 
<1 05 w <fl 
<t w 0-2 5 

MLKJ HGF EDCBA 

� 
..J 0.1 <t 
::z 0 
>== 0.05 
� 0::: ....... 

0.02. 

0.01 
01 2 5 10 20 50 100 200 500 

FREQUENCY t<JLOCYCLES 
Figure 4. Per cent increase in Lo with frequency. 
For a 0.1 o increase f varies between 400 cps 

for 5 h and 30 kc for 1 mh. 

SPEC I FICAT I ONS 

Accuracy of Adjustment: e table below. Accu
racy of adjustment i limited to the change pro
duced by a ingle turn of the inding. 

Storage Factor, Q: Maximum initial Q is between 
230 and 300. Figure 3 show the variation of 

dis ipation factor (D = �) as a function of fre

q uen y foe zero level, i.e., with no hy tere i 
loss. For an r-m- current I, the plotted D 

vn.lues must b increased by Dh =0.00107(§
1

). 

Current Coefficient of Inductance: Per cent change 

in inductance as a function of J1 i given in 

Figure 2, where I is the operating current and 
Ii the current that would produce a 0.25% 
linear incr a in L0• 
Incremental Inductance: D-C bias will reduce the 
initial inductance as shown in Figw·e 2. 

Frequency Characteristics: Effective inductan e 

at any frequency f b 1 

puted fr m he xpre 

w re onance can be cam

ion L � (Jy• where 
1 - � 

fr 
Lo is the initial inductance and fr is the li ted 
resonant frequency. Per cent change in in
ductance with frequency i plotted in Figure 
4. Variation in dissipation factor, D, with fre
quency is shown in Figure 3. 
Temperature Coefficient of Inductance: ta ilized 
to be approximately -24 parts in 106 per degl' e 
C., between 16° and 32°C. 
Safe Operating limits: (1) Maximum terminal 
voltage, 500 volts rm , or (2) Maximum r-m-s 
current = 70 Ii, whichever limit is pertinent. 
Distributed Capacitance: Between 28 µµf for the 1 
millihenry and 33 µµf for he 5 henry inductor. 
Dimensions: Ca e, (height) 3% x (width) 3.78 x 
(depth) 1 % in hes; over-all height, in ludin.g; 
terminal , 4 % in he . 
Net Weight: 14 ounce . 

Nominal R-M-S Current, pprox. 
Type Inductance Calibrated h, for 0.25% Resonant D-C Code Word Price 

Inductor L within increase in Lo Frequency fr Resistance 

1481-A 1 rnh ±1 39 ma 940 kc 0.043 n LN"D $24.50 
1481-B 2mh ±1 2 ma 660 kc 0.15 n TNO 24.50 
1481-C 5 mh ±1 17 ma 420 kc 0.25 n TND 24.50 
1481-0 10 mh ±0.5 12 ma 300 k 0.44 n 24.50 
1481-E 20 mh ±0.5 0 .7 ma 210 k 0.95 n 24.50 
1481-F 50 mh ±0.5 % 5.5 ma 130 kc 2.31 n 24.50 
1481-G JOO mh ±0.25 3.9 ma 91 kc 4.3 n IND 24.50 
1481-H 200 rnh ±0.25 2. ma 64 kc 7.2 n I. D 24.50 
1481-J 500 m.h ±0.25 1.7 ma 40 kc 22 n IND 24.50 
1481-K 1 h ±0.25 1.2 ma. 28 kc 40 n IND 24.50 
1481-l 2 h  ±0.25 o. 7 1na 20 k· 91 n l D 24.50 
1481-M 5h ±0.25 0.55 ma 12.5 kc 230 n IND 27.50 
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G ENERAL RADIO EXPERIMENTER 8 

MI SC ELLANY 
REPRESENTAT I VE FOR G REECE 

It is  a pl asure to announ e he ap

pointment of K. l(arayanni & o., 

I-<:arit i Square, Athens, as our exclusiv 

repre entative for Greece. We feel sur 

that our friends in Greece will welcome 

he technical, commercial, and service 
assistance tha this well-qualified firm 

can provide . 

RECENT VISITORS 

TO GENER AL R ADIO 

From France (Paris) - Mr. L. Simon, 

Director, SOTELEC; Mr. M. Leduc, 

Director, Lignes Telegraphiques and 
Telephoniques; Mr. E. H. Jensen, Con

sulting Engineer, Societe Anonyme de 

rrelecommunications; and Mr. A. Pages, 

rrechnical General Secretary, ociete 

Alsacienne de Constructions Meca

n1ques. 

From the Netherlands - Mr. H. J. Lin

denhovius, N. V. Philips Gloeilampen

fabrieken, Eindhoven. 

From Netherlands East Indies - Profes

sor G. J. Levenbach, Faculty of Tech
nology, University of Indonesia, Ban

dung. 

From Norway - Mr. Arve Rambol, 

Royal Norwegian Council for Scientific 

and Industrial Research, 0 lo. 

From Switzerland - Mr. Jurg Keller, 

Seyffer and Co., Zurich, Representatives 

for General Radio in Switzerland. 

From Italy - Dr. milio Montrusch i 

and Dr. R oberto Kicoli, ::VCinistero della 

if a-Aeronau ti ca, Rome. 

From Japan - 1\!Ir. I\:eizo Iishimura, 

Presiden , and Dr. Keizo Ikada, Plant 

Manager, Furukawa Electric o., Ltd., 
Tokyo; Dr. P. Uenishi , Shimadzu Seisa

kusho, Ltd., Kyoto; Professor Yosushi 
Watanabe, Department of Electrical 

Engineering, Tohuku University, Sen

dai; Professor N obuyoshi Kato, Depart
ment of Electrical Engineering, Kyoto 

University, Kyoto; and Professor Yoshi
hiro Asami, Department of Electrical 
Engineering, Hokkaido University, Sap

poro. 

ELECTED -l{i pling Adams, Manager of 

the General Radio Chicago Engineeri ng 

Office, to the presidency of the Radio 
Engineers Club, of hicago. 

HIGH-FREQUENCY 

ME ASUREM ENTS CONFERENCE 

The second high-frequency measure

ments conference sponsored by the 

A.I.E.E., the I.R.E., and the National 
Bureau of Standards will be held in 

Washington, D. C., on January 10, 11, 
and 12, 1951. Conference headquarters 

will be at the Hotel tatler, and technical 

sessions will be held in the auditorium of 
the Department of the Interior. 

GENERAL RADIO COMPANY 
275 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 
TELEP H 0 NE: TR owbrldge 6 • 4 4 0 0 

BRANCH ENGINEERING OFFICES 
NEW YORK 6, HEW YORK 

90 WEST STREET 

TEL.-WOrth 2-5837 

LO S ANGELES 38, CALIFORNIA 

1000 HORTH SEWARD STREET 

TEL.-HOllJWDDd 9-6201 

CHICAGO 5, ILLINO IS 

920 SOUTH MICHIGAN AVENUE 

TEL.-WAbuh 2-3820 
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