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A STANDARD 

FOR THE 900-

SIGNAL GENERATOR 

TO 2000-MC RANGE 

The new TYPE 1021-A W Standard-
ignal Generator cover frequencies be

tween 900 and 2000 megacycles, which 
include the important band of 960 to 
1220 megacycles u ed for DME and 
safety beacon transmi sions in aircraft 
navigation. 

The total range covered by the popu
lar TYPE 1021 line of signal generators 
is now 40 1- to 2000 me ·acycles covered 
in three units, as hown in Figure 2. 

The tuned circuit of the YPE 1218-A 
Unit scillator, which wa de ribed 
la month, f orrn the ha i of th TYPE 
1021-A W 900-2000-Mc tandard ignal 
G nerator hown in Figur 1. 'rhe new 

o cillator unit is shown at the right. 

Figure 1. Panel View of the 
Type 1021-A W Stan dard

Sign al Gen erator. 
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The power upply and the cabinet are 
the arne as us d already on two lower
frequency signal g nerators which were 
announced March 1950. 2 The e wo 
older oscillator units are uned by 
wide range butt rfiy circuits. 

In external appearance and in opera
tion the three oscillator units shown in 
Figure 2 are very mu h the arne. They 
all are triode o cillator with slow-mo
tion drives and large dir ct-reading fre
qu ncy dials. Output can be adjusted 
from 1 µv to 1 volt with the ond 

1 The rang of the •·-h-f model, TYPE 1021-A V has been 
extended down to 40 l\fc in order to include television 
i-f freqnenci s. ee page 4. 
2 Eduai·d Karplus, Ervin E. Gross, "A StanclarJ- ignal 
Generator for Frequencies Between 50 and 920 ;\1c," 
General Radio Experimenter, Vol. X 71 , o. 10, 19.10. 
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large dial on the front panel1 which con
trols the coupling in a calibrated mu
tual-inductance-type attenuator. The 
output level and the output impedance 
are established by a diode voltmeter 
and a termination resistor as shown 
schematically in the lower part of 
Figure 3. The output meter, which is 
located in the power-supply compart
ment, can be calibrated in terms of an 
accurately known 60-cycle voltage. 

Modulation 

Unlike the two lower-frequ ncy gen
erators, which are amplitude modulated 
by inusoidal vol ages, the new high
frequency unit i designed for ampli ude 

· modula ion by quare wave from an 
external ource. quare-wav modula
tion, which eff ctive]y eliminate inci
dental frequ n y modulation has many 
advantages in hi h-frequ n y measure-

ments, and, in addition, is particularly 
desirable in this generator, which h a 
high-Q tuned circuit betwe n the oscil
lator and the attenuator. 

Tuning 

The frequency-determining element 
of the oscillator is a quarter-wave line 
between plate and grid of a pencil-type 
triode1 and output from the oscillator 
is obtained by a coupling loop located 
in the movable shorting plunger of the 
line. The attenuator must be coupled 
to an element that carries high current 

"'ATT- JATOR 
DRIVE MECHAN�SM 

Figure 3. Functional schematic diagram of the 
new oscillator unit, Type 1021-P 4. 

at all frequencies and is stationary in 
space. This is made pos ible by a quar
ter-wave circuit with movable center 

Figure 2. View of the power supply unit and the three oscillator units that make up the Type 102 1 
series of signal gener ators. Oscillator units are interchangeable mechanically. 
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conductor as shown schematically in 

the upper part of Figure 3. This auxili

ary circuit is electrically coupled to the 
oscillator by a link line and ganged to it 
by joining the movable center conduc
tor to the movable short circuit of the 
oscillator. 

Metering 

Since the resonant frequency of the 
diode-type output indicator is onlv 
twice the maximum frequency of the 
signal generator, a frequency correction 
for the voltmeter error is required. The 
correction, which varies from about 
10% at 1000 Mc to 30% at the high end 
of the frequency range, is obtained auto

matically by the potentiometer mounted 
on the rear end of the main shaft. 

Stability 

Tuning a 1000-Mc oscillator to pro
duce an audio beat note requires high 
prec1s1on, and maintaining the beat 

note requires unusual stability. The 
sliding contact of the new oscillator 
perform well under the e critical condi
tion . Compared to tuning systems 
which depend on close mechanical spac

ings, the nff\· oscillator is remarkably 
free from noi e modulation caused by 
rnicrophonics and vibrations. A variable 
resi tor in the grid circuit of the oscil-

MA RCH, 1955 

Figure 4. Interior view of the oscillator un it with 
shield cover removed. 

lator tub i u d for fine frequency 

adju ment. The heater voltage i re -
tified and filtered to reduce modulation 

by power fr quen y om onent . 

R-F Filtering 

The pow r upply leads are filtered 
by small inductor imbedded in Car
bonyl powder. 

SPECIFICATIONS 

Frequen cy Ran ge: 900-2000 Mc 
Circuit: Grid separation triode oscillator. Line 
section with sliding contact shorts are used to 
tune plate and cathode. 
Frequen cy Control: A 611 dial with direct-reading 
frequency calibration over 200°. Slow-motion 
drive, turns. 
Frequen cy Calibration Accuracy: ± 1 %. 
Frequen cy Drift: Under 0.1 % per day. 
Output Voltage: Continuously adjustable from 
0.5 µ.v to 1.0 volt open circuit. 
Output Impedan ce: 50 ohms ± 10%. 
Output Voltage Accuracy: Over-all accuracy of 
output voltag i better than ± 20%. 

Modulation : Squar -wave n1 dulation from 100-
10,000 cycles with external modulator. 30 volts 
p al to peak is r quir d. 10,000-ohm input 
imp dance. 

L eakage: tr y fi lds and re i ual outpu volt
age cannot b detected with a rec iver having 
2 µ.v sensitivity. 
Termin als: TYPE 74 oaxial Ternunals are 
provided. 
Power Supply: 115 or 230 vol , 50 to 60 cy 1 , 
power input approximatel 50 watt . 

Tubes: One TYPE 5675 u-h-f m dium-mu riode 
(pencil tube) in 1021-P-!; one each 6X5GT, 
6K6 T, Amp rit 6-4; wo 3. 
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Accessories Supl'lied: one TYPE 874-R22 3-foo 
Patch Cord (50 Ohms); one TYPE 874-C5 

oaxial able Connector; one TYPE 874-PB5 
Panel onnector; one TYPE CAP-35 Power 
Cord and one telephone plug. 

Other Accessories Available: Not upplied, but 
available on order are TYPE 874-GF 20-db 
Att nuc tor Pad: TYPE 74--GG 10-clb Attenu
ator Pad: TYPE 71-K ou1 ling apacitor; 

Type 

and TYPE 1000-P7 Balan ed Modulator. 
Moun tin g: The aluminum cabinet has a black 
wrinkle finish. The left-hand si<.le houses the 

TYP 1021-Pl Power uppl : the right-hand 
id houses the TYPE 1021-P-± U-H- - "'.a.it. 

Pan ls are black rackl -:finished aluminum. 
Dimensions: (Height) 14% X (width) 20U X 
(depth) 10?16 inches, ov r-all. 

Net Weight: a7 Yz pound . 

ode Word Price 

1021-AW 
1021-P4 

Stan dard-Sign al Gen erator, 900-2000 Mc .. . . E LE 
EXAVl' 

$845 . 00 
65 0.00 Oscillator Un it on ly * . . . . . . . . . . . . . . . . . . . . .  . 

* The o cillator unit, TYPE 1021- P � i available s parately for tho e ' ho use a ingle power 
uppl, and binet wi th interC'hangeable o cillators. 

U. . Patent No . 2 125,816 and 2 5 l8, !57. 

40- TO 50-MC ADDI T ION TO R ANGE OF 

TYPE 10 21- AV S TANDARD- SIGNAL GENERATOR 

For ome jme, order for TYPE 1021-
tandard-Signal Generators and for 

TYPE 1021-P3 0 cillator nit hav 
been fil led with ins rum nt that cover 
40 to 50 megacycles in addition to the 
previous range of 50 to 250 megacycles. 
The range switch and the second cali
bration of the main dial of the new 
TYPE 1021-P3B 0 illator Unit can be 

Figure 1. Panel view of the Type 102 1-P3B Os
cillator Unit. 

een in Figure 1. Mo t of the commonly 
used i-f frequencies in television re-
c iver lie in th n range. 

To obtain the added range, two 35 
µµf capacitors are connected across the 
high-voltage point of the butterfiy
typ tuning circuit. The capacitors are 
mounted on two curved arms which can 
b seen in Figure 2. The arms are 
moved up and down by a cable actuated 
by th new panel switch. With this 
added capa itance, the minimum fre
quency of the butterfly circuit is. 
changed from 50 to 40 Mc, and good 
output can be obtained over a small 
part of the tuning range. At higher 
settings, losses in the added capacitance 
i.ncrca e rapidly. 

Figure 2. Interior view, showing the location of 
the two padding capaciiors, which are switched 
in to circuit for the 40- to SO-megacycle rang& 

extension. 
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While the 40- to 50-Mc range i 

readily insta1led in a new instrument, 

addjtion of the witch in older oscjlla

tors is not practical. This range can be 

obtained, of cour e by hunting a 70-
µµf low-loss ca.pa ·itor aero the gap of 

the butterfly circuit. To pres�rve th 
original cali bra ti  on, the mounting 

Type 

MA RCH, 1 9 5 5  

er w of the butt rfly circuit should 

no be dis urbed, and clamps should be 
u ed to add the shunting capacitor . 

SPECIFICATIONS 
am a for T pe 1021- V xce1 t: 

Carrier Frequency Ran ge: 40-25 �'.[c in two 

band . 

ode TVord Price 

1021-AV 
1021- P3B 

Stan dard Sign al Gen erator, 40 to 25 0 Mc .... 
Oscillator Un it on ly . • . . . . . . . . • . . • . . . . . . . • .  

E ENT 
EVOKE 

$5 95 .00 
$400.00 

U. . Patent o . 2,125 16, 2,367,6 1 and 2,5..J. ,..J.57. 

THE TYPE 1803-B VACUUM-TUBE VOL T ME T E R  

General Radio's mod rately priced 

vacuum-tube voltmeter, the TYPE 1803-

A1, has proved to be a remarkably reli

able and trouble-fr in trum nt. Our 
ervice department re ord do n t how 

a single in tance of failure of one of 

these voltmeters during the one-year 

guarantee period. A new model now 

availabl h TYPE 1 03-B, robin 

the basjc feature of th older in tru

m nt with veral nev op rating c n

veniences, which will still further widen 

its usefulness in the laboratory. 

Years of experien wi h the TYPE 
1 00- Voltmeter2 have proved the 

desirability of havino- both a-c and d-c 

voltage ranges on a voltm ter, and o 

d-c ranges are an important new feature 
on the TYPE 1803-B. Another new fea

ture is the inclusion of a 10 :1 multiplier 

for audio and ul ra onic frequency a-c 

voltage whi his perman r tly atta h d 
to the voltmeter cabinet. The 1nulti-

• C. A. \ oodward, Jr., "The TYPE: 1803-A Vacuu.rn-Tube 
Voltmet r", General Radio Ezperimentcr, Vol. X IV, 

o. 11, • pril, 1951, pp. 1-5. 
2C. A. V/oodward, Jr., "A cw acuum-Tube olt-

1ueter", General Radio Experimenter, Vol. L"'Cll, o. 4, 
eptember, 1946, pp. 1- . 

Figure 1. View of the Type 1803-B Vacuum- Tube 
Voltmeter. 

pli r also provides convenien binding 

post that an be u ed for a-c voltage 

mea urement when the prob i suit

ably c:onne ted to the multiplier. In ad

dition, toraiY pac has been provided 

inside the cabinet for the probe cable. 

A-C Voltage Mecsurement 
Th range 

50 and 150 
pr vi d ar 
olt for full-

tion of th indi ati1 o· meter. 

1.5 5 15, 

ale defie -

Experien ·e ha al o shown th!-1 t there 

is a d mand for a multiplier to make it 

po ible to mea ure volt o· ' in ,, c ss 

of 150 volts, parti ularl ov r the 

audi -fr qu ncy rang demand i 
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met, not by providi g a multiplier as a 
separate a es ory, which may be mis
placed or unavailabl "\Vh n needed, but 

y p rinanently atta hing a 10 :1 multi
plier to th ide of the voltme er cabinet. 
This mul iplier i a re i ti v voltage 
divider that ha b n c mpen ated to 
have a re pon flat within ±: 2% up to 
40 kilocycle . 

he multiplier also erve a a tor g 
device for th probe, which can be 

plugg d in o eith r of two po ition . 
When the prob i plugrred into the 
forward jack on the bottom of the 
multiplier, th voltmeter read one 
tenth of any voltage applied to th XlO 
binding po ts n the top of the multi
plier. When the probe is plugg d into 
the rear jacks, the voltmeter reads 
directly the voltage applied to the 
DIRE T binding po t. on the top of 

the multiplier. 

The fre uen y 
Figure 2. The r 

he probe input 
mega y 1 

re pon e is hown in 
onant fr qi n y of 
ircuit i about 410 

D-C Voltage Measurement 

ix d-c voltage rang have be n pro
vided, 1.5, 5, 15, 5 , 150, and 500 volts 
full al . 

It is felt t.hat a 500- olt ranrre hould 
make it possible to mea ure the output 
voltage of the maj rity of the ordinary, 
laboratory, d-c power supplies. In most 

modern power upplies, high-capaci
tanc ele trolytic capacitor are us d in 
the output filter circuit. The maximum 

d-c working voltag f the e capacitors 
is less than 500 volts. Therefore, if the 
power-supply output oltarre is greater 

than 500 volts, he capacitor mu t b 
connected in seri s. The voltag aero 
each capacitor can be rnea ur d and 
the readings add d o btain th o al 
output voltag . 

The input re i tan to the d-c vol -
meter is 111 megohms for all rang 

However, by th r moval of a soldered 
connection inside the instrument, con
nection is made directly to the grid for 
the 1.5, 5, 15, 50-volt ranges. The ef
fective input resistanc then depends 
upon the applied voltage and i b tween 
1000 and 30,000 m gohm or higher. 

The input resistance for 150 and 500-

volt ranges remains 1 11 megohms. 
A polarity switch is provid d so that 

voltage of eith r + or - polarity may 
be applied to the rugh input terminal. 

Meter Scales 

The meter face, shown in Figure 3, 

has four scale . The two outer ales 
are linear and are used for measurement 
of all d-c voltages and all a-c voltages 
above 5 volts. The two inner scales are 
non-linear and are used only for mea -
urement of a-c voltage of less than 5 

volts. 

General Construction 

The basic construction f eatur s of the 
TYPE 1803-A have been retained in the 
TYPE 1803-B Vacuum-Tube Voltmeter. 
The instrument is of 11ght, y t rugged 

� � Figure 2. High-f re
quency correction f or 
the Type 1803-B Vac
uum-Tube Voltmeter. 

0 
ow w� 
�� .. � 
w w 

�� !:::; -' 
s: s: 

2. 3 5 10 2.0 30 50 
FREQUENCY- Mc 

100 

� 0.5V 

� 1.5V 
5.0V 
150V 

200 300 500 IOOO 
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Figure 3. Meter scales 

construction. The cabinet i made of 
heavy gauge aluminum with all joints 
welded. Rubber feet are provided to 
support the instrument with the panel 
either vertical or horizontal and a sim

ple carrying handle is located on the top. 
The a-c voltage-multiplier hou ing is 

attached to the left-hand side of the 
cabinet where it provides a convenient 
means of storage for the probe. The 
binding posts on the top of the multi
plier housing provide for direct appli
cation of applied a-c voltage o the 
probe and for a 10 :1 reduction in the 
voltage before it is appli d to the probe 
terminals. 

The input terminals for d-c voltage 
measurement are located at the top 
left-hand corner of the panel. 

The power cord is permanently at
tached to the voltmet r chassis and is 
led out through a notch in the cabinet 
edge. When the probe is attached to the 
multiplier, the probe cord can b stored 
inside the cabinet. The cord is led out 

MA RCH, 1 9 5 5  

through a slot in the bottom of the 
cabinet, and, for storage purpo es, the 

cord i pu hed through the lo into the 
cabine where it fold into the space 
provided for it. The probe cabl is com
ple ely hielded. 

Circuit 

Th cjrcuit of the TYPE 1 03-A has 
proved to be so free of defec s that it has 
b n adopted without change for the 

a-c voltage m asuring circuit for the 
TYPE 1803-B. 

An elementary schematic diagram of 
th circuit i hown in Figure 5. 

For d-c measurements the voltage is 
applied to the d-c input terminals which 
are connected to a 111-megohm divider, 

consisting of two highly stable, de
posited-carbon-film resistors. For the 
1.5-volt to 50-volt ranges, the voltage is 
then applied through a ripple filter to 
the grid of the active amplifier triode. 

The grid of the inactive amplifier triode 
is connected to ground through a resis
tor. For the 150-volt and 500-volt d-c 
range , the oltage applied to the active 
grid i reduced 10:1 by the divider. 

The balanced amplifier circuit in
sures crood zero and calibration stability 
with changes in lin voltage. change 
in line voltag of 10 volts causes a zero 
shift of only . 01 volt or less on the 
1.5-volt ranges. 

. A. WOODWARD, JR. 

SPECIFICATIONS 

Voltage Ranges: 0.1 to 150 volts, a-c, in five 
ranges (1.5, 5, 15, 50, and 150 volts, full scale). 
A multiplier is attached for increasing the range 

Figure 4. Elementary schema-
tic circuit d iagram of the volt

meter. 

A-C TIPt.IER 
INPUT 

to 1500 volts at audio and ultrasonic freqaen
ies. 0.02 to 500 volts, d-c, in six ranges (1.5, 5, 

15, 50, 150, and 500 volts, foU scale). 

ZE.f<O ADJVST 
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Accuracy : A , ±3% of full scale, subj ct to 
frequency correction above 50 megacycles. Co -
rection curve suppEe<l in instruction book (see 
Figur 2). Use of the multiplier impose an 
additional error of :±: 1 %. 

DC, ±3% of full cale for the 1.5 5, 15, 50-
volt ranges; :±: 4% of full seal for the 150 and 
500-volt rang s. 
Wavef orm Error: The instrument is calibrated 
to r ad the r-m-s value of a sin wave on all 
a- range . n the higher ranges, the instrument 
is peak:. res1 onding, and the reading corresponds 
to i her th.e r-m-s value of a sine wave or 0.707 
of the peak value of a complex wave. On dis
torted wav forms, the percentage devia ion of 
the reading from the r-m-s value may be as large 
as the perc nt:iige of harmonics pre ent. n the 
lower ranges, the response d parts from peak 
and approaches r-m-s response. When the 
multiplier is used, the voltmeter is not peak 
responding. The multiplier is adjusted so that 
the voltrn ter reads one-tenth of the r-m-s 
value of a ine-wa.ve voltage pplied to the 
multipli r. 
Frequen cy Error: The plot of Figure 2 gives the 
frequen�. correction for several different volt
age leTels. At low voltages, the transittime 
and resonance effects tend to cane I, while 
at higher voltages, the error is almost entirely 
due to resonance. The resonant frequency is 

Typ" 

about 410 Mc. 
t low frequenci s, the respons drop off 

b cause of the increasing reactance of the 
seri capa itance of the in.put circuit. t 40 
·ycl p r e ond, the drop is 2 or le s. 

Th re ponse of the multipli r i flat within 
±2o/( up to 40 kc. 

In put lmped•n ce: The equivalent a- input ir
cuit is a resistance in parallel with a capacitanc . 
At low frequencies, th equival nt parallel 
resistance is 7. 7 megohms. t high fr quencies, 
this resistance is r duced by losses in the hunt 
capacitance. Th quival nt parall I capaci
tance at radio frequ ncies is 10 µµf. At audio 
frequenci s, the capacitance increa s to 11.5 
µµf. Th multiplier input imp dance is a resist
an of approximately 9 megohms in parallel 
with 11 µµf.. 

Th d-c input resistance is 111 megohms. 
By removal of an in ernal connection, open
grid input can be obtained for the 1.5, 5, 15, and 
50-volt ranges. 
Power Supply : 105 to 125 (or 210 to 250) volts, 
50 to 60 ycles. The power input is about 11 
watts. 
Tubes: l-6AL5 1-6SU7-GTY 1-6 4. All are 
supplied. 
Dimension s of Cabin et: (Width) M X (depth) 
67§ X (height) 11� inches over-all. 
Net Weight: 9 7§ pounds. 

ode Word Price 

1803 Vacuum- Tube Volhneter . . . • . . . • • • • . . . . • . . .  ABO OM $18 0.00 

HARMONIC MEASUREMENTS ON 
VHF-TV TRANSMITTERS 

The li'ederal Communications Com

mi sio11 has rec ntly insert .d u1 it 

rule a maximum p rmis ibl harmonic 

con.ten of the vi ual and aural trans

mitter outputs of television tram mit

t r . or VHF tation , all lnarmonics 

up to the tenth, but b low 1 00 lVI , in 
the ... ignal at the ran mitter out.put 

terminal , must be at least GO db below 

the level of the fundam nta1. a re
sult, many t 1 vi ion broad a er.· will 
be faced with the problem of mea nrin o-

Figure 1. Block diagram of the system for measurin g tran smitter harmon ics . The two rejection filters 
are isolated by the 10-db pad, which also makes the impedan ce level 5 0  e!bms. 

DUMMY LGAD 

COUPLING 
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v 

TYPE 874-FR 
REJECTION 

FILTER 

TYPE 874-GG 
10 d!> PAD 

............ TRANSMISSION 
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REJECTION 
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TYPE 874-GG 
IOdb PAD 

T.YPE 874-GG 
IOdb PAD 

1------ -------- ----. 
\ TYPE 1208-A 

874- MR UNIT I MIXER- OSCILLATOR tECTIFI R 

l 
I 
I 
I 

30Mc SIGNAL 

1,1 ;s'' ,_ [PT"ll 
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TYPE 1216-A 
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the harmoni content of their trans

mitters. 

In g neral, this problem can be solved 

by terminating the output transmis ion 
line in a dummy load and coupling a 

spiall amoun of the r-f power from th 

line to a selective calibrat d detector 

by mean of a coupling loop or prob . 

The receiver i tuned fir t to th funda

mental and th n to the vari u har

monic fr quen ies and th r lati 

amplitude of th cornpon nt d t r

mined. 

If a dire tional coupler is u ed to 

couple to the transmission line, it is 

not necessary to replace the an nna 

with a dummy load. 

One relatively imple method of 

making the measurement is to use a 

General Radio TYPE D T-2 Detector1 

in combination with two TYPE 74-FR 

Rejection Filters for the fundamental 

frequency, three 874-GG 10-db Pads, 

and a small single-turn coupling loop 

fitted with a coaxial connector for 

sampling the field in the main transmis
sion line. A block diagram of this ar

rangement is shown in Figure 1. The 

calibrated attenuator and meter in the 

i-f amplifier are u ed to determine rela

tive signal levels. An initial measure

ment is made of the fundamental level 

with th rejection filters out of the cir

cuit. The filters are then in erted and 
tuned to produce a minimum det ctor 

indi ation. The detector is next tuned 

to the various harmonic fr quencies in 
turn and the relative signal levels are 

measured with the calibrated detector. 

At frequencies between 54 and 530 Mc, 

the detector can be used with the mixer 

1 Soderman. R. A., "A Sensitive, High-Frequency, Gen
eral-Purpose Detector", General Radio Experim,enter, Vol. 
XXVIII, o. 12, May, 1954. 

Figure 2. Insertion loss of a Type 874-FR Rejec
tion Filter. 

M.�RCH ,  1 955 

operating on the fundamental of the 

local-oscillator frequency. At frequen
cies above 530 Mc, the second harmonic 

of the local oscillator can b u ed and 

the difference in conversion efficiency 

must be determined. This is easily done 

by measuring the same harmonic by 

both fundamental and second harmonic 

operation in the overlapping fr quency 

region. 

Since the rejection filters ar d igned 

to have a flat response characteri tic in 

a 50-ohm sy tern up to the tenth har

monic of the rejection frequency, or 

1000 Mc, and, since the sen itivity of 

the det ctor is reasonably constant with 

frequency when the source impedance 

is 50 ohmst, the relative levels of the 

harmonics with respect to the funda

mental are equal to the difference in 

the signal levels mea ured by the detec
tor, corrected for the frequency re

sponse of the coupling device. There

£ ore, if the coupling-loop frequency 

response is known, the mea urem nt 

can be made without requiring a ignal 

generator for calibration of th fre

quency response of the entire syst m. 

If a small coupling loop is u ed, the 

voltage induced in it with a con tant 

current flowing in the main tran mis

sion line will be directly proportional to 

the frequency. If the effective source 

imp dance of the loop is small com

pared to 50 ohms at the highest fre

quency measured, or is constant with 

frequency, the voltage developed across 

.. 

•>- -)\ A /\ 0 
' 

0 2•0 

-
(\ A A -- '-------/� 

f:ILTEftS. TUNLD TO :!io4MC 

•OO 
FREOUENCY·Mt 

'"" 

" / 'V 

I 0000 
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the 50-ohm input to the detector will 
also be directly proportional to fre
quency. Therefore, the true level of the 
second harmonic will be 6 db lower than 
indicated by the detector; the third 
harmonic will be 9 db lower; the fourth, 
12 db; the fifth, 14 db; etc. 

A loop-type of directional coupler can 
also be used as a coupling device if its 
coupling element i short compared to a 
wavelength at the highest harmonic 
frequency. Most couplers also have a 
response which increases linearly with 
frequency. 

The TYPE 874-FR Rejection Filters 
are tunable series-resonant circuits each 
of which attenuates the fundamental 
about 35 db when properly adjusted, 
and which have a relatively fl.at pass

band response up to the tenth harmonic 
of the fundamental. A typical response 
curve is shown in Figure 2. 

If the range of levels to be measured 
is beyond the linear range of the detec
tor (80 db), additional pads can be in
serted when the fundamental level is 
measured. The 10-db pad shown be
tween the filter and the mixer in the 
detector is used to keep at a minimum 
the variations with frequency of the 
local-oscillator voltage applied to the 
mixer crystal. 

The TYPE DNT-2 Detector consists 
of an untuned mixer, a local oscillator 

and a 30-Mc i-f amplifier with a cali
brated output meter and a calibrated 
attenuator. ince only the fundamental 
is rejected in the above procedure, all 
harmonics are impressed across the 
mixer, and ince the mixer will produce 
a 30-Mc output whenever the frequency 
difference be ween a harmonic of the 
signal and a harmonic of the local oscil
lator is 30 ic numerous responses can 
be obtained in the frequency range cov
ered by the local oscillator. The desired 
response can be easily identified by 
tuning the local oscillator to a frequency 

30 Mc abov or below the frequency of 
the desir d harmonic. A low-pass filter 
inserted bet we n the second rejection 
filter and the second pad (see Figure 1) 
is recomm nded to eliminate spurious 
response and to simplify the identifi
cation of harmonics. 

The method outlined makes possible 
simple measurements, with an accuracy 
of about 3 db, of the harmonic content 
of VHF -TV transmitters with compact 
equipment, most of which is suited to a 
variety of other common measure
ments. Actual field measurements in
dicate that the method is practical and 
convenient. 

A detailed d scription of the equ1p
men with pric s, is available on re
quest. 

- R. A. SODERMAN 

SEE THE LATEST* 

At the 1955 Radio Engineering Show, 
General Radio presents a display of 
modern, up-to-date instruments for 
your laboratory and plant - today's 
instruments, that will make basic, ne
cessary mea urements better, and faster 
than yesterday's. And these are truly 
general-purpose instruments, designed, 

not for a single job, but for many -
adaptable, flexible, and fitted to a 
variety of applications . These instru
ment have G-R's built-in quality: the 
accuracy and stability and durability 
that results from good basic design_ 

*And, for old timers, an anniversary showing of some of 
the earliest. 
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The new Type 1750-A Sweep Drive and Type 
1263-� • Amplitude-Regulating Power Supply, 

dr1v1ng a Type 1209-A Unit Oscillator. 

carefully selected components, and 
rugged construction based on 40 years 
of manufacturing experience. 

Be sure to drop in at the General 
Radio booth - 251 to 255 Instruments 
A venue - to talk over your measure
ment problems with our engineers and 
to see the new products listed below. 

SWEEP DRIVES 

Automatic presentation of data is 
the modern time saver in the multi
tudinous series of measurements en
countered in circuit development and 
component design. The General Radio 
solution is not a battery of individual 
sweep generators, but simple, precise 
motor drives that can be used with the 
os?illators already in your laboratory, 
drives that can be quickly and con
veniently adjusted to sweep wide ranges 
or narrow ones. 

The synchronous dial drives described 
previously1 do this job for audio fre
quencies, making possible the display of 
amplitude-frequency plots on a recorder 
or oscilloscope, by driving the beat
frequency oscillator dial. The new TYPE 

1 Littlejohn, H. C., "Motor Drives for Precision Dials 
and Beat-Frequency Oscillators", General Ra.dio Ex eri-
menter, Vol. XXIX, No. 6, November, 1954. P 

MARCH, 1955 

1750-A Sweep Drive and the TYPE 
1263-A Amplitude-Regulating Power 
Supply bring this same convenience and 
adaptability to the v-h-f and u-h-f 
ranges. 

SLOTTED-LINE DRIVE 

The new TYPE 874-LBA Slotted Line 
will be shown with a motor-drive at
ta.chment that sweeps the probe over 
any desired portion of its total travel ' 

so that standing-wave ratio can be de-
termined directly from an oscilloscope 
screen. 

BRIDGES 

The determination of impedance is a 
basic measurement in the laboratory 
and in the plant, and General Radio 
brings you two addition to its already 
extensive line of impedance bridges. 

Z-Y Bridge 

The new TYPE 1603-A Z-Y Bridge 
measures, either as an impedance or as 
an admittance, literally any impedance 
. 

' 

irrespective of phase angle, between 
zero and infinity. Connect a "black 
box" to the terminals of the bridge and 
balance the bridge to a null; the dial 
settings will then tell you either its 
impedance or its admittance. The uses 
of the bridge are legion. Lines, trans
formers, resistors, capacitors inductors ' ' 

resonant circuits, filters, transducers -
all of these can be measured, plus the 
conductivity of solutions. Negative par
ameters can be measured as well as 
positive; motional impedance diagrams 
of transducer can be determined. 

R-F Bridge 

For radio frequencies, we have the 
new TYPE 1606-A Radio-Frequency 
Bridge, a more compact, modern suc
cessor to the widely used TYPE 916-A. 
Frequency range, 400 kc to 60 c. 
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Limit Testing 

For the measurement, selection and 
matching of components to close toler
ances, a precise bridge is needed. The 
TYPE 1604-B Comparison Bridge is de
sign d for jm;t this purpose and has an 
accuracy of 0.1 %. Try it and see for 
yourself. 

POTENTIOMETERS 

You read about the new 970 series of 
potentiometers in the January issue of 
the Experimenter. See them here and 
inspect them. You'Jl like their simple, 
well-thou�ht-out design, modern in ev
e.ry detail. They're used in new General 
Radio in�truments. They have to be 
good. 

STANDARD-SIGNAL GENERATORS 

The new TYPE 1021-A W Standard
Signal Generator, described in this is
sue, will be on display, as will the new 
TYPE 1021-P3B Oscillator Unit for the 
TYPE 1021-A V Standard-Signal Gener
ator. You can see its construction and 
better appreciate its many features. 

U-H-F DETECTOR 

The TYPE 1216-A Unit I-F Amplifier 
is an indispensable item for the labo
ratory where v-h-f and u-h-f measure
ments are made. A null detector and a 
voltmeter for relative signal levels, it 
can be used to measure attenuation, 
crosstalk, and signal strength. 

PULSES 

See the TYPE 12 17-A Unit Pulser, 
compact and inexpensive, but with per
formance far beyond what you would 
expect from its size and price - an 
excellent example of the high quality at 
muderate prices that General Radio 
builds into its Unit Instrument line. 

FOR CONSTANT LINE VOLTAGE 

The Automatic-Voltage Regulator, 
TYPE 1570-A is an excellent remedy for 
fluctuating line voltage in the labora
tory. You'll always see it in GR dis
plays, because it's just as useful in 
keeping a display running properly un
der the constantly changing load condi
tions encountered in shows. With its 6 
KV A capacity, it really fills the bill. 

40 YEARS OF ELECTRONICS

OLD TIMERS' DISPLAY 

Founded in 19 15, the General Radio 
Company celebrates this year its 40th 
Anniversary. Throughout the past 40 
years General Radio has been supplying 
the ha ic standards and measuring in
struments to the electronics indu try. 

We have arranged a display of Gen
eral Radio products built in the first 
few years of the Company's existence, 
which will bring back fond memories 
to those who are old timers in the 
industry. 

CORRECTION 

In the February issue of the Experi
menter, page 8, the r lay-rack panel 
for either TYPE 1203 and TYPE 12 1 1  

Unit Instruments or for T PE 1203 and 
TYPE 2 5 was incorrectly listed. The 
correct type number is 80-P5UC1. 

GENERAL RADIO COMPANY 
2 75 M A S SACHUSE T T S A VE NUE 

CA MBR1DGE 3 9  M A SSACHUSE TTS 

TELE P H O NE: TRowbridge 6- 4 400 
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