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JANUARY, 1953 

A NEW UNIT OSCILLATOR-SO to 250 Mc 
(TYPE 1215-A) 

I N TH IS ISSUE 
Page 

p \VER FACTOR 
MEASURE IE TH ON 
TRANSFORMER OIL . 

Sr JPLE HARMONIC 
MOTION 

AIR c RRE TS MADE 
VISIBLE 

5 
6 
6 

e GENE RA l RAD I 0 rnit Oscillaiors,1 

particularly tho e coverinff th v-h-f and 

u-h-f ranges, have found a wide acceptance 
in th 1 ctronic inclustr a · p wer so ir ·es 

for u e in measurement an l te ino·. 'The e 

compact, low-priced units cov r wide fr -

quency range with ingle-clial control fur

ni h adequat pmn�r for m.casur ment pur

po e , and are cquipp <l. with ·oaxial fit-

conn ion 
ting at the out put t-rn1inal to fa ·ilitatc 

to coaxial equipm nt. 

lEduarcl I-.:arplus, "\'-TI-F and l--ll-_F "Cnit scillator -," Genn·al Radio E'.riurimn1ler, \'uL �-_,-r v , 
No. 12,page7, l'viay, 1050. 

Figure 1. View of the Type 1215-A Unit Oscillator. 
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GENERAL RADIO EXPERIMENTER 2 

'Two models have hitherto been avail
able, - he TYPE 1209-A, which has a fre
quency range of 250 to 920 megacycles, 
thu including all u-h-f television chan
nel , and the TYPE 1208-A, 65 to 500 
megacycle . A new model TYPE 1215-A, 
which will be available for sale next 
month, cov rs a frequency range of 50 
to 250 megacycles. Both the TYPE 
1209-A and the TYPE 1215-A Unit 0 cil
lators use butterfiy2-type tuning units 
that are, essentially, the same as those 
used in the oscillator sections of the 
TYPE 1021-AU and 1021-A V Standard
Signal Generators. 3 Their frequency 
stability and their precision of setting 
are very good. Hence they can be used 
with confidence for applications that in
volve heterodyning the operating fre
quency to produce low-frequency beats. 

The TYPE 1208-A Unit Oscillator has 
the important advantage of a consider
ably wider frequency range, which is 
obtained at some sacrifice of stability 
and ease of setting. The tuned circuit in 
this unit is a sliding contact type, which 
is inherently less stable than the butter
fly. There has, therefore, been a definite 
need for a more stable unit oscillator 
in the v-h-f range. 

Figure 2. Interior view of the Type 1215-A Unit Oscil
lator with shield cover removed. 

Like other General Radio Unit Oscil
lators, the TYPE 1215-A operates from 
the TYPE 1203-A Unit Power Supply," 

connection being made through a multi
point connector. The oscillator tube is a 
12AT7-type twin-triode miniature, op
erating in a push-pull circuit. The oscil
lator unit with its cast aluminum sup
port is mounted on an L-shaped bracket 
which serves as panel and base. A cylin
drical shield is clamped over the oscil
lator to keep leakage to a minimum. As 
in the TYPE 1209-A, the output coupling 
system is a short length of 50-ohmcoaxial 
line with a coupling coil at one end and 
a TYPE 87 4 Coaxial Connector at the 
other end. The assembly is mounted on 
the cylindrical shield, and the output 
level is set by rotating or retracting the 
output assembly. A large wing nut per
mits clamping the output coupling as
sembly firmly i n  any selected position. 

Modulation terminals· are provided 
in the cathode circuit for amplitude 
modulating the new oscillator over the 

2Eduard Karplus, "The Butterfly Circuit," General 
Radio Experimenter, Vol. XIX, No. 5, October, 1944. 

3Eduard Karplus and E. E_ Gross, "A Standard-Signal 
Generator for Frequencies between 50 and 920 Mc," 
General Radio Experimenter, Vol. XXIV, No. 10, l.Vlarch, 
1950. 

-4"New Unit Instruments-PowerSupplics-Modula
tor," General Radio Experimenter, Vol. XXVI, No. 2, July, 
1951. 

Figure 3. Elementary schematic circuit diagram of the 
oscillator. 
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ONE TO FOUR 
TYPE 874 - L20 

1215-A UN IT 
OSCILLATOR 

AIR LINE 

TYPE 874-GA 

ADJUSTABLE 

ATTENUATOR 

TYPE 874-LA 

ADJUSTABLE 

LINE 

JANUARY, 1953 

TYPE 874-WN 
SHORT Cl RCUIT 

TYPE 874-VI 

TYPE 874-VR 

VOLTMETER RECTIFIER 

VO LTMETER 

INDICATOR 

TEST 

OUTPUT 

TYPE 874-R20 
PATCH CORD 

Figure 4. The Unit Oscillator can be assembled with simple auxiliary equipment 
to form a test-signal generator. 

audio frequency range. The TYPE 1214-A 
Unit Oscillator

4 
(400 and 1000 cycles) is 

well suited for use as the modulating 
oscillator and provides about 25 per 

cent amplitude modulation. If ampli
tude modulation with no significant inci
dental f-m is desired, the output can be 
modulated with the TYPE 1023-A Modu
lator

5 
(up to 220 Mc) or with the TYPE 

1000-P6 Crystal Modulator.
6 

USES 

The usefulness of General Radio u-h-f 
and v-h-f unit oscillators is greatly en
hanced by the availability of coaxial 

accessories, by means of which the oscil

lators can be conveniently adapted for 
specific purposes. Important among 
these are the TYPE 1000-P6 Crystal 

Diode Modulator
6 

and the TYPE 874-MR 
Mixer Rectifier. 7 The crystal modulator 
permits the output to be picture modu
lated, thus converting the oscillator to a 

sn. B. Sinclair, "A Versatile Amplitude Modulator for 
V-H-F Standard Signal Generators," General Radio 
Experimenter, Vol. XXIV, No. 6, Novemb r, 1949. 

6W. F. Byers, "An A=plitude Modulator for Video 
Frequencies," General Radio Experimenter, Vol. XXIV, 

o. 10, March, 1950. 

test-signal generator for television fre

quencies. With the mixer rectifier, the 
unit oscillator is used as the local oscil
lator of a heterodyne converter system 

'vith a communications receiver as the 

i-f detector. This system is a univer al 
null detector for high frequencies. It has 

the further advantage that much less 

hielding is. required than i necessary 
when the detector and the g nerator 
operate at the same frequency. 

The output connector is a General 

Radio TYPE 87 4 Coaxial Connector 

which allows connection to be made 
directly to the various coaxial elements 

of the TYPE 874 series, as well. as the 
TYPE 874-LB Slotted Line and the 

TYPE 1602-A U-H-F Admittance Meter. 
Connection to other coaxial types can 
be made through TYPE 874-P

' 
Adap

tors, which are available for both plug 
and jack types of N, BNC, C, and 
U-H-F connectors. 

-A. G. BOUSQUET 
7W. R. Thurston, "Simple, Complete Coaxial Measur

ing Equipment for the U-H-F Range," General Rad·io 
Experimenter, Vol. XXIV, No. , January, 1950. 

SR. A. Soderman, " ew Coaxial Accessories," General 
Radio Experimenter, Vol. XXVII, No. 5, October, 1952. 

Figure 5. The Crystal Diode Modulator permits the oscillator to be modulated at video frequencies 
for testing television receivers. 

UNIT 

OSCILLATOR 

TYPE IOOO-P6 
CRYSTAL 

MODULATOR 

' TYPE 874-GF 
FIXED ATTENUATOR 

t 
ix�� �7to�=fis TELEVISION 

/ RECEIVER 
TEST OUTPUT 
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SIGNAL TYPE 874- MR 
INPUT \MIXER 

TYPE 874- R 31 
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OSCILLATOR 

COM 1 INICATION 
R '"CEIVLR 

Figure 6. Typical curves of output vs. frequency for Figu re 7. The Unit Oscillator and Mixer Rectifier used 
the Type 1215-A Unit Oscillator. as a frequency converter. 

SPECIFICATIONS 

Frequency Range: 50-250 Mc. 

Tuned Circuit: A s mi-butt rfiy with no . liding 
conta t . 

Frequency Control: A 6-inch dial with direct fre
qu nc calibration over 140 d<'grr<'s. , low mo
tion drive , 4 :l ratio. 
Frequency Calibration Accuracy: 1 p<"r cc>nt •l n 
load. 
Warm-up Frequency Drift: 0.4 pc>r C' nt. 

O utput System: Short coaxjal lin with a cou
pling loop at one end and a T PE 74 Coaxial 
Connector on the other end. Maxim.um power 
can be de.Jiver<><l to load imp dan . n rm all r 
encoun ered in axial , t 

O utput Power: At 1 a t into a 
50- hm load. 

Power Supply Requirements: 370 volts d-c at 25 
ma and 6.3 volts a- · or d-c at 0.3 ampere>. The 
TYPE 1203-A Unit Power upp]y i rec m
mended. 
Modulation: Direct amp1itude modulation over 
the audio-frequc>ncy rn.ng can be btain<'d with 
an Pxtcrna] audio os ·illator. The impedance at 
the modulation t rminals is about l 5,000 
ohm . A convenient. < udio . ource is th TYPE 
1214-A Unit 0Rcillator whi h will deliver ab ut 

Type 

55 volt at 400 or 1000 cy le and will yi ld 
about 25 p x nt m dulation. The TYPE 
1000-P6 Crystal Diode Modulator can be us d 
for modulation at video frequencies e sentially 
free of fm. TYPE 1023-A Amplitud Modul at r 
ca.n be u ed (up to 220 M ) to obtain a w·at ly 
calibrated amplitud modulation with no 
in id n al fm. 

Tube: TYPE 12AT7 miniatui·e twin-triod wh i c -h 
i . .  uppli d with he in. rum n . 

Mounting: The os illat r i mount-d in an 
aluminum a. ing and i ·hield d vi·ith pun
<llumil1-um ver. The as mbly i.· n1-ounfrd on 
an L-'h ped panel and ·hassis. 

Accessories Supplied: TYPE 74-R20 P tch Cord, 
TYPE 874-C Cable Connector, TYPJ'J 874-P 
Panel Conn ctor, and TYPE CDMS-466-4 
Multipoint Conn ctor. 

Accessories Available: TYPE 1000-P6 Modulator, 
TYPE 1023-A Modulator, TYPE 1203-A Power 
Supply, TYPE 1204- Power upply, TYPE 
1214-A Oscillator, and the TYPE 874 Co xinl 
Elements . u h a · daptors, att nuators, volt
n1eter. , mixer, etc. 

Dimensions: 7 x 8 x 9.Y2 inches, ov0r-all. 

Net Weight: 7 Y2 pounds. 

Code Word Price 
1215-A 
1203-A 

Unit O scillator, *50 to 250 Mc ................. , 
Unit Power Supply . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

ADOPT 
ALlVliJ 

$190.00 
47.50 

* . •  ·_ Patent.· To"!. 2.:367.f> I; 2 .. 54 .·157; 2.125.816. 

SOUTHWESTERN l.R.E. CONFERENCE 

General Radio products will be ex

hibited in Booth 6 and 7 at the outh

we tern I.R.E. Conferenc and Elec

tronic Show to be held at the Plaza 

Hotel, San Antonio, February 5, 6, and 

7. The General Radio exhibit will in

clude equipment for the mea. uremen 

of ound and noi e, u-h-f impedanc 

mea. uring device , and bridge for pr -
duction te ting. Member of our en

gineering taff will be in attendance. 

Drop in and talk ov r your m a ure

men t problems with us. 
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TEST CELL FOR POW ER FACTOR MEAS UREME NTS 

ON TRANSFORMER OIL 

An improv d t t c 11 for the power
f a tor testing of in ulating oil u d in 
transformers is d ri bed in a re en t 
article in El ctric Light and Power.1 Th 
conven ional test cell gave r ult tha 
wer oft n erratic and too low for ac-

urate reading when the water content 
in the oil was mall. 

To improve th a curacy of the 
mea urement , the oil samples wer 
pa s d through filter paper, and the 
filter paper was then tested between 
fiat-plate electrodes. The consistent re
sult obtained led to the design and con-

truction of the test ell hown in Fio·ure 
1. A disk of filter paper, previou ly 
heated to eliminate moi ture, is clamped 
between metal ele trod whi h are 
perf ora ed to allow h oil to pa 

through. The dis ipation factor is m as
ured on a General Radio TYPE 740-BG 
Capacitance Test Bridg .2 An initial 
r ading without oil i taken a a ch ck 
on the dryne s of the paper. 

A ample of the oil to be tested is then 

poured in the upper container. The 

Capacitance 

Bridge 

Pre�sure 
ptunQBr"-�, 

O•I somple·- :: 

,-Perforated 
metol plotes 

� �����-�i���·-. � /�Low loss 
� insul oti ng 

material. 
--Filter paper 

1 
Water odded-ports 

� 31--��--+�--+�--i-�-J-�-f-�-+-�-+-�-.'---< I 
<r � 
<-> <I .... 
2 2 0 
1-<I Q. 
<J> <J> 
6 

';[!. 3 I 
<r 
0 ,_ u 
� 
:z 0 
,_ <I Q. 
<J> (/) - I 0 

I 

I 

B 

20 40 60 80 

0/o OF SAMPLE PASSED THRU FILTER 

I ,, 

I v 
v - -

A / 
v 

/ 
-

�/ � -
"<: ·------Empty cell with dry "filter poper 

I I I I I 
5 10 15 20 

WATER ADDED -PA RTS PER MILLION 

Figure 2. 

100 

-

--

moisture i held 
while the oil pa 
po\: er f ac or ri e 
m i ture cont-nt 
Figur 2. 

by the filter paper, 
c hrough, and the 
in proportion to the 
f the il, a hown in 

Ac rding to th au h r ab orption 
of moi tur by th filter paper imulate 
th ac ual condition in a ran former, 

in whi h ' ater carri d b th oil i ab

sorbed by the oro·ani insulatino- ma

t rial on th winding. The fil er p p r 

oaks up water to about he am <' -

t nt a the tran f rm r in ulation. 

IE. C. church, "Improved Test ell Stabilizes il 
1easurements," Electric Lioht and Power, July, 1952. 

2This bridge ha b en diRcontinued, but th urr nt 
TYPE 1611-A apacitancc T<'st Briclg ran lw u:< cl 
equally we) 1. 

Figure 1. 
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VARIAC® SPEED CONTROL HELPS TO 

HAR MONIC MOTION DE MONSTRATE SI MPLE 

The close adjustment of d-c motor 
speed obtainable with the Variac® Speed 
Control is well illustrated by a demon
stration used by the Physics Depart
ment of Cornell University. A horizontal 
turntable is rotated ju t below an oscil
lating pendulum, and, when the turn
table speed is properly adjusted, the 
shadow of a ball mounted on the periph
ery of the turntable will track closely 
with the shadm: of the pendulum. This 
demonstration aptly illustrates the equiv-

alence of simple harmonic motion and 
the projection of uniform circular mo
tion, a concept on which mathematical 
analysis of periodic mechanical motion 
and a-c electrical operation is based. 

The Physics Department informs us 
that this experiment had been unsuc
cessful in the past because of the diffi
culty in making the turntable speed 
correspond precisely to the period of 
the pendulum. The V ariac Speed Con
trol now does the job perfectly. 

A IR CURRENTS MADE VISIBLE 

This interesting Strobolume photo
graph comes to us through the courtesy 
of Prof. F. N. M. Brown, Head of the 
Department of Aeronautical Engineer-

• 

ing at the University of Notre Dame, 
and was taken in the wind tunnel at 
that institution. The propeller (left) is 
one foot in diameter and is turning at 
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4080 rpm. The air speed is about 45 feet 
per second, design advance for the 
model propeller. 

The smoke that makes the air cur
rents vi ible is produced by burning 
wheat straw under a slight pressure, but 
with insufficient oxygen. Tars are re
moved from the smoke by condensation 

in a bank of water-cooled pipes and by 
filtering. 

The General Radio TYPE 1532-B Strob
olume is the light source used for pho
tography. The duration of the light flash 
from this instrument is about two one
hundred-thousandths of a second. Con
ventional camera equipment was used, 
with a lens opening of f6.3. The film was 
Eastman Type B. To produce extreme 
contrast, the film is overdeveloped in 
D- 11, developing time being fifteen min
utes instead of th usual five. 

JANUARY, 1953 

Smoke techniques in this wind tunnel 
have been u ed for the study of many 
phases of fundamental aerodynamics, re
sults of which were reported by Professor 
Brown in a paper presented at the 

econd Mid w tern Confer nee on Fluid 
Dynamic . 

NEW BRANC H PLANT 

(concluded) 

In our last issue we noted the opening 
of our new manufacturing branch in 
West Concord, Massachusetts, which 
first went into operation in April, 1952. 

Production has been steadily increas
ing, and now the plant is in virtually full 
operation. 

It is by no mean a simple operation 
to increase he production of precision 
equipment. It is necessarily a careful 
process if the quality and accuracy of 
the finished products are to be main
tained. Operations of the n w plant are 
now, however, going moothly, and the 
beneficial effect of this added capacity 
is already attested by the fact that many 
popular items, including Variacs, Strob
otacs, and impedance bridges, are avail-

able either from stock or with no more 
than thirty days' delay in delivery. 

Our main offices and about two-third 
of our manufacturing operations are still 
at the ambridge plant where all com
munications to the Company should be 
addressed. 
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MISCELLANY 

RECEN T VISITORS from ov to 

the n ral Radio plant an labora

tories include Mr. lficha l omikos, 

Direc or of ommuruca ion Civil Avia

tion Department r ·r l\/Iinistry, 

Athens; Mr. ndre Danzin, Director 

General of o ·iete Le onden a ion 

Ccramiqu 1 Pari ; and Mr. Paul Fabri

cant of Radiophon, Pari , ex lusive rep

rc entativ f r n ral Radio products 

in Franc an th Fr n h Colonie . 

Radio's own productjon-t ·t r quire
ments. Prototyp v r ion have been in 

use in our own laboratories and shop 

for ev ral y ar . 

Several ng1neer ontributed to he 

developm n of hi in trument. The 

arly dev lopment was done by A. M. 
Earn und r the direc ion of D. B. 

Sinclair. S veral f ature of mechanical 

d sign wer contributed by H. C. Littl -

john, ' hil the author of the foregoing 

articl completed the over-all develop
C RED ITS-Th TYPE 14 2 tandard n ent . 

Indu ·tor d rib d in the ...-ov mb r 

Experimenter were originally d v lop d 

by Rober - F. Field. tianufa turing 

t, ·hniqu and mechani al de ign w r 

I andl d by H. S. Wilkin . Aft r 1r. 
Field r tiremcnt in D mb r, J 9-0, 

th pr J c was completed by H. W. 
Lam n. 

Lik th TYPE 1G52-A Resistance 

Limi Bridge de -rib d in the January, 
1952, Experim nter, the TYPE 160-l-A 

omparison Bridg de ribed last month 

is he ou grmvth of a . urvey of General 

INSTR UCTION MAN UAL 

FOR THE ADMITTAN CE METER 

A com pl et in truction manual for 

th rl YPE 1602-A U-H-F Admittance 
Meter is now available. opies have 

been ent to all who returned the cards 

that were enclo with admittance 

meter already hipp d. If you are using 

the admittan e meter and have not yet 

rec i ved a opy of he instruction book 

plea e r que I on your company 
1 tterhead. 

T
EIE Cene,.al U.adio EXPERIMENTER is n'tailed withoul charge each 

month lo e ngineers, scientists, lechnicia.ns:t and other inleresled 

in conununicalion-frequency rneasnre1nent and control p,.oble1ns. 

ff Tten sending request f o,. �nbscriptions and addre ·s-change notices 

please supply the following information: name� company address� type 

of bu. �ines cornpciny is e ngaged in� and title or position of individual. 

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, NEW YORK 

90 WEST STREET 

TEL.-WOrth 2·5837 

LOS ANGELES 38, CALIFORNIA 

1000 NORTH SEWARD STREET 

TEL-HOiiywood 9-6201 

CHICAGO 5, ILLINOIS 

920 SOUTH MICHIGAN AVENUE 

TEL.-WAbash 2·3820 
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