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\�:::::=:::=::::=:::=�71F t he instruments described sweep circuit. T his device pro duces t he 
necessary saw--tooth wave. Its fre­
quency is controlled by t he voltage 
being stu died, hence -t he pattern re­
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in the following pages of the 
EXPE ME ,.TER, t hree are 

f�:;:::::�:::=::�:!..\ of spe ial intere t to every­
one intere ted in communication-fre­
quency measurements. Bo h open new 
fiel d for inve tigation. 

mains stationary. 

T h e  a c u  um-t u b e  
bridge, because it is ca­
pable of determining the 
dynamic characLeri ti 
of tubes over so wide a 
range, no only take 

are of all t he receiving­
type Lubes now in u , 
but will probably be 
abl t handle all tho e 
develop d for om time 
to come. The new 1r­
cui t making po sible the 
measurement of on 

The 

In This Issue 

output power meter will, of 
course, yield no 1n­
forma tion no t previ­
ous] obtainable with 

Poge 

acuum-Tube Bridge . 2 
Output-Power Meter . 4 
Beat-Frequency 0 cil­

lator . . . . . . . . . . . . . . . 6 
VolUille C ntr I . . . . . . 8 
S-weep Circuit for Cath­

ode-RayOscillograph 9 
tandard - Signal Gen­

erator . . . . . . . . . . . . . . 11 
Mi cellaneous Recent 

De el pments . . . . . . 14 

a decade resistance box, 
en i tive meter, a sli de 

rule and a few moment 
of calculation. It does, 
howe er, save a con­
siderable amount of time 
and equipment, and it 
makes ea y a measure­
m e n t  t h a t  i s  of t e n  
omi tted because of t he 
l abo r h er e to f o r e  in 
volved. 

chara teristic without depen ding on 
other fa tor gi es the n w bri dge a 
general utility where r a uum tube 
are u ed. 

T his new equipment will be on exhi­
bition at t he Trade Sho"\ of the Radio 
Manufacturer 

, 
A ociat.ion in Chicago, 

May 2 3  to 26. 
The General Radio ca tho de-ray os­

cillograph is made available for ob ain­
ing the wave hape (amplitu de- time 
characteri tic) of a- wave by the new 

There our friends in t. he C hicago 
dis tri t, a well as t.he engineers of 
the ra dio in dustry, wi1l have the oppor-
1:unity of in pecting i t. 
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2 THE GENERAL RADIO EXPERIMENTER 

A BRIDGE FOR VACUUM-TUBE MEASUREMENTS 

E
v R sin e the introduction of the 

creen-grid Lube there ha been a 
quite definite ne d for more ati fac­
tory me t hod of measuring the d namic 
coeffi ient of vacuum tu bes . M ore 
re ently introdu ed types have added 
fre h difficulties, o tha t i t  i now de-

irabl to measure not only very high 
amplification factor an d  high plat e  
re istances but al o very small and 

ery large values of transcondu tance. 
It ha eemed de irable to develop 

methods which could be applied ith­
out modification to the mea urement 

11 the dynami chara teristic of all ow-power tuhe can he inv tigated for an extremely 
wide range of valu by the TYPE 561-A Vacuum-Tube Bridge 
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' of extreme value of the tube param­
eters. It was felt furthermore that 
the new equipment hould be appli­
cab e to determ ·rung any one of the 
three coe:ffi ient directly, o tha·t it 
should ne er be nece sary to make two 
measurements to obtain. the quantity 
of interest. 

In attempting to meet the e evere 
requirement we have had o make 
radical cha ges from the old methods 
of mea uri:ng tube coefficients, with the 
resul·t that the new equipment bears 
little resemblance to the conventional 
t:est apparat.u . 

The phot graph shows tie panel 
arrangement of the new TYPE 561-A 
Vacuum-Tube Bridge. On the lower 
half of the panel, below -ihe filament 
voltmeter, are located the controls of 
the mea uring circuits. On the upper 
half are mounted four-, five-, and six­
pro:ng ockets, a tran former with 
associated controls for upplying a-c 
filament power, and the neces ary 
terminals for battery conne tio:ns. 

No eff rt ha been made to in Jude a 
complete tube control panel with 
meters for measuring electrode voltages 
and currents. The requirement of 
different laborat ries vary too widely 
in this respect ·to permit the con truc­
tio:n of a generally acceptable arrange­
ment. On the other hand a convenient 
mean of on.trolling and reading the 
filament voltage is mo t important. 
double-range thermal oltmeter is sup­
plied for reading ei th r a - or d- :6 la -
ment voltages up to 8 oh . The power 
tran former ontained in the instru­
ment ·s pro ided with a sufficient 
number of taps o that any a-c voltage 
in this range may be obtained without 
external connection . 

It will he een in the photograph 

·that there are terminals for the upply 
voltages for the plate and for three 
grids. Provision is therefore made for 
·the testing of the new pentodes in 
whi h the suppressor grid may be at a 
different potential from the cathode. 

Special sockets may be plugged in 
when tubes having unusual base or 
special base onnections are to be 
tested. In other ases, such as in testing 
low-power transmitting tube , it may 
be convenient to make the measure­
ments when the tube is externally 
mounted with its control apparatu . 
The row of terminals just back of the 
sockets is provided for this purpose. 

The measuring- ircuit controls occupy 
the lower half of the panel. All three 
coefficients are determined by pre­
cisely the same procedure. The three­
position switch at the right of the 
nameplate 1s turned to whichever 
quantity is desired, the multiplier 
switches are set at the appropriate 

alue for the tube being tested., and 

balance is obtained by adjusting the 

three decade switches and the capacity­

balancing condenser. At balance the 

decades read direcdy, to three ignifi­

cant figure , the quantity being mea­

sured. 

Mounting the panel at: an angle makes for 
easy reading when working at: a table or at 

a labora-tory bench 
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Negative val u e  of all three coeffi­
cient m ay be mea ured by t he same 
proce as readily as po itive values. 
The position of the switch at t he left 
of the namepl ate determines whether 
t h e  quantity m easured is positive or 
negative. 

he multip] ing and dividing witches 
control independent attenuators in the 
circuits suppl ying the a-c vo1 tages o n  
which the m e a  uremen ts depend. I t  
was found necessary n o t  only t o  de­
sign the e circui and their respe tive 
att e nuator with particular care, b u t  
also to modify the fundamental heme 
of the mea uremen ts so t ha t  the results 
would be independent of the ratio be­
tween t:he plate resi tance and the 
plat:e-cir uit impeda e. 

I n  a similar man ner a new method of 
bal ancing capacitan ce currents ha 
been adop ted o t hat the mea urement:s 
do n o t  depend on the ratio between the 
plate resistance and the reactance of 
the s tray capacitan es. It has been 
found po sible, th ref ore, to make 
accu rate mea ur ment of plate re-

is tan e when Lhe rea tanc of the 
plate-fil ame nt apacitan e is con-

iderably le s than the t ube re i tance. 
It ba not yet been po ible for u to 

determine very closely the ex t rem 
values w hich can he mea ured with the 
new bridge. No diffi ultie h a  e been 
encou tered in. mea uring plate re­
sis tances of 20 megohm and amplifi­
cation factor of everal thou and. In 
the other direction measureme n ts of 
mutual onductance down to a frac­
tion of a mi romho and of plat e  re­
si tances down to 50 ohms are readily 
obtained. The range of t:he multiplier 
e tend con iderably beyond the l imits 
give n in both directions but pecial pre ­
caut · ons ma pro e nece sary to avoid 
external coupling between the o cil l at or 
and the amplifier if it: is de ired to 
extend further the useful op rating 
range of t h e  instrument. It is believed, 
however, that the TYPE 561-A Vacuum­
T ube Bridge has a satisfactor margin 
over t he presen t  requirem e nt of the 

acuum-tube industry. 
The neces ary au,uliary equipment, 

in addition to the upply voltage for 
the plate and grid , include a ource 
of 1000-cp oltage, a ufficien tly 

en i ti e amplifier, and a pair of h ead 
telephone . Our T PE 213 udio 
Oscillator and TYPE 514-A Amplifier 
are recomm ended for this u e. 

-W. . T TTLE 

A POWER METER WITH A WIDE IMPEDANCE RANGE 

D
ETERMI I G the power that one 

circui t can deliver to another is a 
1nost importan t  ommuni ation mea-

u rement. Th e I.R.E. broadcast re­
cei er tests, for instance, require -rha t 
the loud-speaker be replaced by a l oad 
circuit with a re i tan e equal t o  that 
recom mended for the o u tp u t  tube by 
its m anufacturer. The re eiver i then 

made to deli r 50 milliwatts into that 
load. 

The introduction by General Radio 
of the outpu t  meter utilizing a rec tifier­
type vo t m eter in conjunction with a 
con taut-impedance m u l t iplier made 
su h power measuremen t  considerably 

impler. The output me ter has had a 
w· de acceptance in h e  field, in spite of 
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The met:hod of using t:he output: power me1:er can he seen from an in pec1:ion of 1:he engraved 
scales. Full-scale deflec1:ion of met:er corresponds t:o 50 nrilliwatts for a multiplier se1:ting of "l' 

the fact that its resistance was limited 
to a single value: 4000 ohms a t  first. 
Later output meters for 8000 and for 
20,000 ohms were made available. 

Now, General Radio ha developed 
an output meter of radically new de­
sign., in which the load re i tance can 
be adjusted to cover a wide range., with 
the indicating element direct reading in 
milliwatts. Figure I shows the ne-w 
TYPE 583- Output Power Meter. 

At the left are the two switches whose 
settings determine the resistance pre­
sented to a circuit connected aero s the 
two in.put terminals. The upper witch 
permits the selection of ten values 
which are approximately equaUy 
spaced on a logarithmic scale; the 
lower switch is an impedance multi­
plier. Hence, the impedance range of 

the instrument is from 2 .5 ohms to 
20,000 ohms. 

At the right of the panel is a copper-
o ide-rectifier voltmeter calibrated in 
milliwatts. Below it is the me1:er multi­
plier., which, when adjusted, makes the 
full-scale reading of the me1:er take 
successive values of 5., 50., 500., and 5000 
milliwatts, respectively. 

Obviously, the power scale can. also 
be calibrated in decibels. This has been 
done, and both the meter and its 
multiplier carry auxiliary decibel scales 

Schemat:ic circuit: diagram for the TYPE 583-A 
Output; Power Me1:er 
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ha ed on a zero ref. rence level of one 
mil1 iwatt . R eading may be e pre ed 
in terms of any other reference level by 
adding the prop r corre tion t erm. 

The ecret of thi un.u ual in trume:nt 
i the variable-ratio t ran former ho' n 
in the a companying chematic dia­
gram. hi tran former must be a good 
approach to an ideal transformer. It 
mu t re pond over a frequency range 
of 20 to 10,000 c de per econd, and 
it must be o construct d that the lo e 
are as nearly onstant a po ible for 
every one of th ratio adjustments. 
compensation network opera ted by t:he 
ratio changing switch correct for mall 
differences, so that for all ordinary pur­
po s the tra:n former has a constant 
los . The in trument alway presents a 
:near ]y re i ti e impedance to an ex­
ternal circuit. 

The principal application of thi in­
st rument will, of our e, be in the te t-

ing of radio receivers. It will no t only 
serve in the tandard selectivity, sen i­
tivity, band-width, and fideli ty te ts, 
but it can al o be u ed for measuring 
with fair accurac the output of the 
receiver for diffe rent freque:n i when 
on e the impedance chara teristic of 
the speaker is known. 

The output power meter i al o u e­
ful for determin ing dire tly the outpu t 
power haracteri ti of an cir uit a a 
function of load impedance. It is usefu.1 
when making mea urement on o cilla­
tor , ampli fier , tran formers, et . 
Conver ely, the int rnal output im­
pedance of the circuit under te t can be 
mea ured by determ ining the load irn­
peda:n e for whi h maxim.um power 
output i secured. Other u e will prob­
ably ugge t them elves to the reader. 

The price of the TYPE 583-A Output 
Power Meter i $85.00. 

-]OH D. CR WFORD 

A NEW BEAT-FREQUENCY OSCILLATOR 

I 
d igning the TYPE 613-A Beat­

Frequenc 0 illator our object ha 
been to incorporate in a battery -op r­
ated type of in trurnent the de irab]e 
feature of good waveform, frequency 

tabi1ity, and an open ale which are 
contained in t he T PE 513-B Bea1:­
Frequency 0 il1at r (a-c operated) 
brought out la t year. 

The di tingu i bing characteristic of 
a bea1:-frequency oscillator are abiJit 
to maintain a on tant output voltage 
over a' i J frequ n range and ability 
to cover a wid range of frequency' ith 
a ingle control. Two o illator are 

u ed, one of fixed frequency, the other 
of variable frequency. The beat note 
hetw en the two os illators i pa sed 
through a d etector and amplifier and 
become the output of the oscillator. 

The fact that a wide frequen y range 
i covered by a single ontrol neces a­
rily present diffi ulty in obtaining an 
open and ea ii read s al . In the TYPE 
613- Beat-Frequ n' Os illator� a 

traight-line-frequency condenser has 
been used, which re ults in a practically 
logarithmic cale spread around 270° 
of the dial. This s ale is open and ea il y 
read at all points. Each in tru ment is 
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The TYPE 613-A Beat-Fll"'equency 0 cillator i operated from batteries in ide th cabinet 

individually alibrated and the dial 
indi idually en.graved-

ome frequenc drift is inevitable 
in a beat o cillator of any type. This 
ari e from. t:he fa t that t:he out:p t of 
the o illator i ob ained from. the beat 
note between two o illator of super­
audio frequency. hange in the fre­
quen y of either o illator will make a 
mu h larger percentage hange in the 
beat frequency. Because of the pra -
t:i al impo ibility of building compo­
nent o cillators t o b entirely free frorn 
frequen y drift , som sim ple mean of 
corre Ling for drift mu t be pro ided­
ln the TYPE 613-A Beat-Frequency 
0 illa t or a zero adju tment i f ur­
ni hed by means of which the two oscil­
]ator are et t o  zero h at when the 
main s ale i et at z ro. A milliamm -
tet· in Lhe plate ir uit erv a a bea t 
indi ator. 

The in Lrument can be et to zero 
heal to within about a c cle and the 
scale i h eked to' iLhin a cycle at aJl 

ali brated point s so that the indi ated 
frequency with the zero proper! set is 
within two cycle at all settings of the 
diaL 

The output ha been carefully fil-
1:ered o that purio u high :frequen ie 
are not present. The outpu t character­
istics may he summ ed up briefly as 
follows: A erage oltage, 15 volts. Th e 
actual voltage d es not depart from. 
the average value b more than 20% 
o er a range of 100 to 10,000 ycle . 
The harmonic content of the output is 
le t han 2 . The range of alihr ation 

i 5 cycle to 10,000 cycles. The ma i­
mum. power outpu-t occurs at a load of 
5000 ohms and i 10 millilvatts. 

The TYPE 613- Beat-Frequency 
0 illator require three 230-type and 

ne 231-type tube . The hatter r -
quirements are two o. 6 dry cells and 
L o 45- olt B blo ks. 

The price of the TYPE 613- Beat­
Fr quency 0 il1ator i $210.00. 

- CHARLES T. BURKE 

www.americanradiohistory.com

www.americanradiohistory.com


8 THE GENERAL RADIO EXPERIMENTER 

A 200,000-0l-IM GAIN CONTROL 

I
N many voi e amplifier cir uits a 

high-impedan e gain-control poten­
tiometer in the grid cir uit is essen­
tial. The TYPE 642-D Volume Control 
is primarily de igned as a high qualit 
unit for the various types of amplifier 
of this ort. It may he used in any 
standard voice amplifier circuit, on­
nected a ross the econdary of th 
input or interstage coupling uni ts. 

The total resistance i 200,000 ohms, 
divided into ten equal step of 3 
decibels, providing a total attenuation 
of 30 decibels. Each resistance unit i 
adjusted ·to an accuracy of + 1 %, 
which gives attenuation ratios to with­
in approximately 0.1 decibel. Be au e 
of its high impedance, ac uracy of cali­
bration, and compactness, its use a a 
multiplier for vacuUill-tube voltmeters 
is also recommended. lthough normal-

LOW 

DECIBELS 
15 

Z00,000 ..si.1-----1 

OUT 

HIGH 

The extremely high impedance of this 
volume control make it ideal for use aero 

t;he grid circuit of an amplifier 

Each tep on th TYPE 642-D Volume ontrol 
corre pond to an attenuation of 3 d cihels, 

ly used in cir uits drawing no current, 
a current of 4 milliamperes will not 
cause a temperature ri e suff icient to 
change the rated accuracy of calibra­
tion. 

The frequency characteristic of any 
reasonably non-inductive potentiom­
eter connected to the grid of a 
vacuum tube depends almost entirely 
upon the capa itance of this circuit. 
The TYPE 642 Volume Control can 
be worked into a capacitance of 40 
micromicrofarads with an error of not 
more than 0.1 decibel at 10,000 cycles 
per second. Since the capacity of the 
usual vacuum tube and its socket at 
the grid terminal is Jes than 20 
micromicrofarads, a negligible error 
will re ult at 10,000 cycles per econd 
and the rated accuracy of 0.1 decibel 
will hold to approximately 20,000 
cycle per second. 

The amount of this error is also 
largely dependent upon the position 
of the conta t arm and the :figures 
mentioned abo e are for the wor t 
condition ; that i , for attenuations 
of 3 or 6 decibels. The error is very 
mu h less at the higher alues of at­
tenuation. 
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The switch arm is constructed of 
four-leaf spring phosphor bronze, which 
provide for long wear and exception­
ally low electrical onta t noise. The 
construction i s"milar to that employed 
in the preci ion TYPE 602 Decade­
Resistance Boxes. cam-type detent 
is provided. Thi may be removed 
easily if smooth action i required. 

The over-all dimensions are 3716 
inches diameter and 3 }.i inches depth 
behind the panel. 

The price is $25.00. 
Modifications of the standard unit 

for different impedances and attenua­
tions per step can be arranged on 
special order. 

- RTHUR E. THIE E N  

A LINEAR TIME AXIS FOR THE CATHODE-RAY 

OSCI LLOGRAPl-l 

I
N the past, use of the cathode-ray 

oscillograph has been considerably 
restricted due to the lack of an. ade­
quate means for obtaining the linear 
time axis that is necessary if wave 
shapes are to be observed. Although 
Lissajous figures are convenient in mak­
ing frequency comparisons, they are in 
many cases entirely useless for examin­
ing the actual form of a wave. 

Rotating mirrors and moving-film 
cameras have been used with varying 
degrees of success. The former, how­
ever, are limited to rather slow mirror 
speeds and the latter to photographic 
records. 

The other common method for ob­
taining a linear time axis is the so-called 
sweep circuit. This consists of a means 
for generating a ��saw-tooth' wave 

The General Radio cathode-ray oscillograph. At the right is the sweep circuit: and behind it: the 
pow r- upply unit: for the o cillograph tube 
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A 
DEFL..ECTING 

P'-'"TE.$ 

B c D 

Her i what th weep circuit do . lternating voltag s may be applied to the vertical 
deflecting plates (as in A) or to the horizontal plates (as in B ) . Pat.tern C re ult w hen 
Eu and E11 are applied simultaneously, the frequen.ci fv and fti being the ame. If Eh 
i a °' aw-tooth" wave derived from a sweep circuit and E1, is an alternating current 

wave to be examin d, the wave shape of Eu appears in Pattern D 

which, when applied to one pair of the 
oscillograph deflecting plate , produce 
a linear time a i . Commercial types of 
sweep ircuits have, however, been 
restri Led to op ration over narrow 
ranges of fr qu n and amplitude. Fur­
thermore, the pi·oblem of con.trolling 
the sweep circuit 1-0 keep in step with 
the waveform being ob er ed, provid­
ing a stationary pattern n the oscil­
lograph creen, has cau ed considerable 
trouble. 

In order to over ome this limitation 
in the use of th cathode-ray o illo­
gra ph and provide a convenient 
mean for waveform e amination, the 
General Radio Company has devel­
oped the new T PE 506 weep Cir uit. 
While it i intended primarily for use 
with the General Radio cathode-ray 
o illograph, i L can al o be u ed with 

imilar o illograph of other manu­
fa ture. It provides a practi ally linear 
time axis so tha-t the' aveform being 
observed i een dir tly upon the fluo­
rescent reen of the os illograph. 

A great advantage of this new weep 
circuit is that its action may be easily 
controlled, that is, the periodic move­
ment of the fiuore cent spot may be 
made to coincide exactly with the fre­
quency, or 01ne submultiple of the fre-

quency, of the wa e being ob erved, 
thereb cau ing the pattern on the 
fluorescent screen to remain tationary. 

This make careful examination of re­
current waveforms possible, and if de-

ired photographs may be taken of the 
patterns as they appear upon the 
screen. 

The TYPE 506 Sweep Circuit has 
been arefully designed to provide a 
very high degree of ontrol over the 

weeping action. Separate adjustment 
are provided for hanging the weep 
frequency and length of sweep, a well 
as for regulating the amount of ontro1 
voltage applied and adju ting the posi­
tion of the pattern on the fluorescent 

creen. 
Extreme care has been taken in the 

design of the control y tem o that no 
interference i tran mitted from the 

weep circuit itself back through the 
on.trol cir uit . Therefore, it i possible 

to obtain the control oltage from 1:he 
ame ource a the observed wave with­

out having the sweep circuit itself 
affect the form of the ob erved wa e as 
seen upon the fluorescent screen. 

The sweep it-cuit controls so readily 
that it may be used for e r amina ti on of 
many types of tran. ient phenomena_ 
If a voice or mu ic wave is impressed 
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upon it, it will lock into control at some 
low frequency or its suhmultiple in the 
voi ·e or music wave. It i , accordingly, 
po ihle to study -i:he waveform of any 
su tained note or sound as well as to 
see many of the transients involved. 

The principle of peration of the 
General Radio we p ircuit is very 
simple, hut con iderabJe care was re­
quired in constructing uitahle equip­
ment to carr out thi prin iple satis­
factorily. The circuit i , in. effect, a 

modified form of re1a�·ation oscillator. 
A condenser i charged at a onstant 
current until the voltage a ro it ter­
minals reaches a certain predetermined 
value. At this point, a special mercury­
vapor tube breaks down an di charge 
the condenser practically in tantane­
ou ly. The voltage across the terminals 
of the condenser is applied to the hori­
zontal deflecting plates in the cathode­
ray oscillograph , thu ausing the fluo­
re ent pot to travel in one direction 

at a practically on tan. velocity and 
then return almo t immediate y to it 
original po ition. 

The voltage at which the d · scharge 
tube operates i controlled by a grid in 
the tube. This controls the amplitude 
of the sweep. The rate at which the con­
denser charges is controlled by the ur­
rent limiting tube. This control the 
velocity of the sweep. B introdu ing a 
smaJl alternating voltage in eries with 
the direct bia on the grid of the dis­
charge tube, the sweep circuit may be 
made to lock in step with an alternating 
voltage near it natural frequency. 

The General Radio TYPE 506 weep 
Circuit i completely a-c operated and 

arefully hielded. It i m unted in. a 
mall walnut abinet of the ame size 

and shape a the TYPE 496-B Power 
upply Unit for the cathode-ray os il­

lograph. 
The pri e of the TYPE 506 Sweep 

Circuit is $160.00.- H. H. ScoTT 

A STANDARD-SIGNAL GENERATOR FOR Tl-IE 

MEDIUM PRICE FIELD 

T
HE development of radio receiver 
for operation at high frequen ie ha 

had it corollary in a demand for a at­
i factory standard- ignal generator to 
go to very high frequen ie . A careful 
study of the pr blem ha indi cated that 
generato1· imilar in general onstruc­
tion to those now emplo ed can be used 
with uitable de ign m difi ation at 
frequ n ie a high a 15 mega le . 
It i believed work at highe1· :frequen­
cies will require a rather different de­
sign of signal generator and attenuator 
system from that now used. 

The General Radio Compau ha 
had und r dev lopm nt for the la t 
year a new ign.al generator de igned -to 
meet the need for dependable beha ior 
al: high frequencie . The TYPE 603-
Standard- ignal Generator whi h will 
1 e hown at h Chi ago Trade ho·w· 
i the result of thi de elopment. This 

ignal generator may be u ed over a 
fr queue range eJ tending from 100 
kilocyc es to 15 megac le . 

Over this range its performance is 
well within the limits of ac uracy 
" hi ch we have become accu tomed to 
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The main tuning control for the TYPE 603-A Standard-Signal Generator carries a dial with 600 
division . The microscope at its righ1: is an aid in making clo e ettings; the triangular index 

at the left i for use with calihrntions filled in with pencil by t.he u r 

expect from signal genera tors in the 
broad ast-frequency range. It is capa­
ble of modulation up to 90% at broad­
cast and higher frequencies. Internal 
modulation at 400 cycles is provided 
and provision is made for external mod­
ulation as well. 

he new standard-signal generator 
will be used for the usual fidelity, sensi­
tivity, and selectivity tests on receivers 
throughout the ery wide frequency 
range for which it i adapted. It is also 
suitable for field- trength measure­
ments throughout this wide range, since 
it is semi-portable and can easily be 
transferred in an automobile. 

The new standard-signal generator 
has a number of interesting design 
feature . The hield ha been so modi­
fied wi thout increase of leakage that it 
is not necessary to remove any crews 
in order to change coils. Immediate 
access to the coil compartment is ob­
tained by raising the lid on the cabinet. 

Space for the extension coils is al o pro­
vided inside of the cabinet. Leakage 
around the l id is avoided by a refrigera­
tor-door type of constru tion in the 
shielding. 

An intere ting new type of attenu­
ator and shield has been evolved. The 
usual resis tance type of attenuator has 
been used with a modified construction 
as made neces ary by the much higher 
frequencies involved. The attenuator 
is enclosed in a ectionized hield which 
make possible very large attenuation 
e en at frequencie at 15 megacycles 
wi thout serious errors. 

The controls are shown on the front 
of the panel. Those at the right govern 
the radio-frequency circuit, those at 
the left the modula tion circuit. The 
carrier frequency is controlled by a 
large dial with slow-motion adju t­
ment. This dial carries an accurately 
engraved scale of 600 divisions, spread 
around 270 degrees of its circumfer-
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ence. The use of t hi s  dial in conJ unc­
t ion with a coil spread of a pproxim.ately 
2 to 1 i n  frequency makes possible di­
rec t calibration of t h  main frequency 

ca le for use in se lectivi ty a nd b an d ­
w i d t h  d e t e r m i n a t i o n s .  C a l i b r a t i o n  
c harts are provi d ed and they are of 
such size a t o  be read to t he same 
acc uracy as t h e  dial  scal e .  

Two additiona l con enience features 
will  be noted on this dia] : The m agnify ­
i ng glass over the main i ndex greatly 
assi s t s  in setting a nd reading the sca ]e. 
The second ary index, toge ther with the 
space on the dial  rim for extra sca l es, 
perm i t s  calibration. of the i n strument 
at speci a l  poi n ts to su · t  t h e  user's 
requirements. 

The carrier-freq uen y output volt age 
i con trol led b y  the three a dj u stments 
in the l ower righ t sec tion of the pane] .  
The arrier amplitude is a dj usted, by 
means of the middle control, to a refer­
ence line on the righ t-hand me ter. 
Main t a in i ng this  adj ustment cons tan t ,  
t he output i s  adj usted b y  means of the 
sl ·de wire labeled rnicrovolts and t h e  

multiplier. Con tinuous variation fro1n 
one vol t  to 72 m icrovolt is  provided . 
The outpu t is  t aken off from the shield ­
e d  plug terminals i n  t h e  lower right 
edge of t he cabine t .  

The modul ation -con t rol system i s  
shown a t  t h e  left .  The meter i ndica tes 
the m odula tion voltage and is set by 
mea ns of the modula tion am pli t u  de con ­
trol to a reference line . Wi t h  the per 
cent modul ation dial set at the desired 
mod l a tion percen t a ge, ext erna l mod ­
ulation m a y  be connected at t h e  ter­
minals ind icated a nd con trolled · n the 
same m a nner. 

In condensed form t he performance 
characteristics, in the new ignal gener ­
a tor, are as fol lows :  

Freq uency range : 100 kilocycles 
to 15 m egacycles.  

Accuracy of the output vol tage 
at 1 microvolt :  3 0 in the broa d ­
cast range a n d  below, 10 0 at 10 
megacycles, and 12 0 at 15 mega ­
cydes. 

The output voltage range per­
mits con tinuou adj ustm e n t  from 

The attenua·tion y tem for the new stand ard-signal generator viewed from the hack. The 
ca ting at the l eft contain the sli d e  wire; t h e  on e al: the right i th e "mou e-1:ra p-type" tep­

hy -step attenuator 
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.72 mi rovol t to one olt. Four 
h u ndred -cycle i n terna l mod u l a ­
t i on i provided and the a ppara t u  
can be modulated with either in­
ternal or external modulation u p  
to 90 0 a t  broad a t a nd higher 
frequenc i e . 

The frequ en y mod u l a t i o n  to t a l 
w in g  d oe n. t exceed 200 cycles 

under the wor t co nd itions i n  t h e 
broad a t band. t the R M A te t 
fr q uen ie i t  amou nts to about 50 

ycl 
The re ac t i on o f  t h e  a t t e n ua tor 

on t h  carrier freq u ncy is le 
t h a n  1 - 0 y le under all ond i ­
tion . 

R etu r n  the Ca rd 
• 

Please don t forget to 
re turn the card th at was 
c l i p p e d  t o  p a g e  1 o f  
y o u r  copy of the EXPERI­
ME TER.* 

It's the only way we 
have of keeping o u r  mail­
ing !"st correct and up to 
d a te . 

*To di tribu te t h e  load on our 
mailing dep art m e nt ., ome cards 
w e re sent ·wi th the Ap ril i ue 
and some -with th i s  (M ay) i ue. 
Ca rds have been. sent to every­
o ne x pt those whom we added 
to the list afte r Apri l 1 ,  1932. 

The i n p u t  i m peda nce at the ex -
t e r n a l  od u l a t ion. t e rmi n a l  i 
a pproxi ma t e ly - ooo oh m a nd a 
power of a bout 1 00 mi lliw a t t  i 
necessary t o  mod u l a t e  t h e  i n  ·tr u ­
m e n t  t o  30 t h rough o u t i t  ra nge.  

The ra d io - freq ue n cy ou t p u t  i m ­
ped ance i 1 0  ohm u p  to 1 0,000 

m ic i·ovolt e t t in g .  

The price o f  the T P E  603 t a nd a r d -

i g n a l  Genera tor is $ 600. 00. Th is in­
cludes the tw o a l i brated i n d u c t ors 
ne e a ry for o er" ng a freq u e ncy 
ra nge of 420 t o  1 900 k i locycle , which 
i nclude t he broadcast ba nd . 

- C. T. B R K E  

MISCELLANEOUS R ECENT 

DEV�LOPM�NTS 

The in trument illustrated on pages 

15 and 1 6  are all recent developments . 

All e cept t he new TYPE 654-

V o ltage D ivider have been described 

i n  some of the previo u 1 ue of the 

E xPERIME TER .  

The TYPE 654- Vol t age Divider i 

a combin a t ion. of t wo sets of de a d e  

resis t an e u n i t  onnected i n  ene 

with the o u t p u t  voltage taken off aero s 

one set . W hen the resi tance of t he 

''output" u n i t  i i n  rea ed, the re-

i ta n e of the o t her u n i t  i i m u l ­

tan.eously d ecreased t o  mainta i n con­

s tant tota l ser1e. resi ta nce . Thi 

oltage di ider perform t he ame 

fun tion as t h e older T YPE - 5 Vol t age 

D i v ider i t  u pers de . 
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This precisio n  v ol t age di · i de r  y ields 
r a t i o s  of 0.00 1 to 1 . 000 i n  de a de 
ste ps of 0.00 1 .  The to a l  resis t a nce 
prese n ted by the i n p u t  termi n a l s  al ­
ways rem ai n s  fixed a t  10,000 ohms, 

T h i  e q u i pm e n t  mea ure dis tor t ion 
factor. Left to right : TYPE 536 - Dis -
1:or t i  n - Fac t or M eter, $ 140.00 ; TYPE 

since the res ist ance t a ke n  from a ny 
one unit is si m ulta neo usl y added to 

its mate. 

The price of the TYPE 654-A Dec­
a de Vol t a ge Di ider js $85 .00 

5 1 4 - A  G e n e r a l - P u r p o s e  A m p i i fi e r, 
$ 70.00; and TYPE 4-88 - H l\il G al vanom ­
e ter, $30.00 
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T Y P E  60 1 -A S tandard-Signal  Gener ­
ator is designed for production testing 
a n d  a ir pl a n e -re ce i v er s e r v i ce w o r k .  
Price $2 1 0 .00 

T h i s  s t a n d a r d - s i g n a l  g e n e r a t o r  i s  
recommen ded for l a bora tories where 
speed as w e l l  a prec1s1on a re i m por ­

t a n t  factors. TYPE 600 -A Standard ­
Sign a l  G enerator, $885 . 00 

Freedom from 
n o i s e ,  u n iform 
a t ten uation , and 
l ow price are fea ­
t ures of t h e  TYPE 

652 Volume Con­
trol . Price $ 1 2 . 50 

TYPE 602 Decade-Resist ­
ance B o  e h ave submoun t ­
e d  switches a n d  are s hiel ded 
again st stray fields 

T
'lll!,' GENERA L RADIO COMPANY niails t he Experintenter, withou t  charge, 
each Tnonth to engineers, scientists, and others interested in conunun­

ication-frequency 1neasurernent and control probleTnS. Please send requests 
for subscriptions and addres•-change notices to the 

G E N E RA L  RAD I O  CO M PA N Y  
3 0  State Street Cambridge A, Massachusetts 
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