) Le-Tz-9
VoL&IINIY W NDIS Q1

S T R LT DYVY L]
/23 | % 319NWE -ndno By |

-

R s .

‘Ao WNYILAD
Jodina ~oob

- 07ivIindownn
No ‘Gew
+34Q Yamod

T BV T T T e R T

WYWYWY

s g Nl -

. - o — - — - -




WARRANTY

; i W
Effective Ja.nuary 1st, 1939.

" We warrsnt each now instrument manufactured a.nd/or sold by us’

' to remain free from defect dus to faulty materials and/or worlkmar-
ship, from one year from dete of shiopment from our nlant.

Our obligation under this warranty is limited to repairing (or
replacing) at our plant, any instrument (excepting tubes) which

during the above period is returned to us by the owner, transporta-
- %ion prepaid,and which is proved by our examination to be thus
-defective. :

.ranty:

';;',,s sy T - *

B .

- or’ implled. :
permitted to make sny guarantee or to. sssume ter t.ﬁis eompany any
llabihty not strlctly in aceordanoe with the fbregoing.

CLOUGH-BRENGLE

If the instrument is not return

The following :circumstaneee ghall automatically cancel this wer-

: im complete. '

If we find evidence that the instrument has been tampered
with, or subjected to misuse, negligence or. accident or

1r it eontains incorrect wiring not our own.’

If the serial m.unbcr has been altered, rembved or ef‘faced.

if damaged in transvortatlon. ~ {Our instmment
ped exclusively in approved containers, and

are shm- R

;recpomi-

bflity ceases, therefore, upon aeceptzmce b}‘ﬁhé oarner.)A Gt

See warmng on container.

Further, no representati

e L T : *’--*_ o & S

3 ITE, sr.crmc TROUBLE

Frequently we rmd no defect in instrunents
_amanti ta gs “For. ‘service, but only a8 miﬁmnder-
standing of functional: characteristics: ‘and
applis#ations, which we are promptly able to
correct by letter. It is always advisable,
therefore, first to write, instead of running
risk of wasting transportation charges.

SHIP DIRECT TO FACTORY

" To insure most rapid handling, write us direct,

and, should your instrument require servicing,
ship direct, for the same reason. You'll save
time both in correspondence and transportation.

Co., 2815 W. 19TH ST.,

“

CEICAGO, ILL., U. S. A.
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CLOUGH-BRENGLE MODEL 110 SIGFAL GENERATOR

105. Whon the best possible accuracy is desired, the MODEL 110 should be.
connected to the line power for twonty minutes bofore using. This
permits the tubes and other parts to come to the same thermal state
which obtained during the calibration of the instrument on our primary
standard of frequency at the factory. = ; :

106, CONNECTING TO THE RECEIVER. A shielded concentric cable is provided for
o this. One end is provided with & shielded plug for insertion in the
output jack at the lower left of the pancl. A -

- 107. ALIGNMENT PROCEDURE. ¥hen such information is available, always follow
2 e rocommondatvions of the receiver manufacturer as olosely as possiblo.
In tho absence of such information, excellent suggestions will be found

| ' in the attached troatise on test oscillator operation. -

LICENSE NOTICE. This instrument is licensed under patents of the - |
American Tolephone and Telegraph Cos, for use in testing radio
roceivers and parts thereofs R % i L

>k
THE CLOUGH-BRENGLE CO.,

2815 W., Nineteenth sSt., : - —
Chicago, Illinois, U.S.A, ° L
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102.

s 108,

104.

as ﬂe Eype of modulation used.

' (o) 4oo-onrpur. This position gf the sszsc!on SWITCH oonnacts the
- eyclo intornal audio oseillator to the output jack through the attenua

‘ . . Form #108, } A
- INSTRUCTIONS _ ~“;' “' T

CLOUGH-BRENGLE MODEL 110 SIGNAL GENERATOR

SETTING UP. The MODEL 110 is made for operation on alternating current only._'

The standard is for operation from 115 volt, 50 and 60 oyole lines.

Models for other voltages and frequencies are available. Consult the name- .
plate on the top of the case to be sure that you have the- correot model
before inserting the line cord in the power sooket.

THE FREQUENCY DIAL. This dial is somewhat di#teront fron’ those that dave -

appearea on previous designs, and should be studied until its utter
. simplieity is recognized. It should be read like an ordinary multiple

rango voltmeter, using the lower scale for ooil bands 1, 3, and 5, and the.
upper scalo for coil bands 2 and 4, No charts or corrections of any .

kind are ncoded for the most aocurato servise work. '!ho dial 11 driven -
by the lmob in the center.

SELECTGR KNOB. This knob eontroh the powar supply to tho uni.t as mu
(a) 460<¥OD. (400 oyele llodula.tion). In this position ot‘ tho SE!.ECTOR
knob, the line power is turneod on, and the putput si.gnul ‘is modul&ted
to a dapth of 30% at a froqumy of 400 oyoles.,

(b) UNMODULATED. With this po:ition of tho SEEECTOR switeh tha'outgut
of thc hODEL 110 is purc radio frequenoy ﬂth no modulatiog of any kind

In this connection, an undistortod audio noto’is available through tho
output jack, which is comtrollable from O to 1.2 volts. Thc wave form
is excellent, which permits the checking of audio amplifiers for dise .
tortion with the cathodo-ray oscillograph.

(d). EXTERNAL 1i0D. (External Modulation). In thié_position tho output
signal may be modulated by any dosired sourco, through the jack marked
AUDIO FREJUENCY SOURCE. Conncotion should be made through ‘a standard -
phone plig with & blocking condensor of absut 1 MFD connoccted in the .-
high or top side. For 55; noaulaEIon, it is necessary for the sourcc

to supply 120 milliwatts at 6,000 ohms impodance. This power is supp=
licd properly by the CLOUGH-BRENGLE Typo 79 Beat Frequenoy Oscillator,
where a source of continously variable modulation 4s requireds With

such a combination, the frequency characteristic or fidelity of the
entire rocociver may be oxamined. This fidolity characteristic will in-
clude the cffocts of sido band ocutting in the seleotive circuitg of - :
the rocoivor, LU 53

ATTENUATOR CONTROLS. Thcse arc at tho left of the dial, ahd include a

four-stop laddor attenuator (1-2-3-4) and a continously variable vere
nier (0-10). A step will be noted betweon each of the main steps on

the 1-4 disl. Those are grounding steps for shiclding purposecs and -
should be dlsrcgurdod. ,

0 T :
R e e




" If the intermediste frequency smplifier

&
with mn automatic volume control oﬁ'cdt.

m: o ’

mos

e receiver will Iose a donsiderable portion of its
_"oﬂvity. The output of the

!.fnmau‘ry

Mnmumofwm“uhhﬂmouyn-

plifier is obtained 1n the following manner:.

Tune the amplifier to resonanoe with the test osoil-
lator, and adjust the output from the RP osoillator
until a suitable rnu.ncuobumd ‘on the output
meter -- say 10 volts. The RP output should then be
lﬂmﬂmwﬁilnlmnﬂﬁoo-dlhwm

plot these read-

It should be noted at this point - $hat every time -

trimner oondenser is ajjusted in: the intermediate
frequency qnﬂc, the shape of the response ocurve
will be changed accordingly. If the curve reaches
practically sero level on the outpututarruu:g
before the signal generator is turned 10 ko, off re-
sonance with the receiver, it will be found that the
receiver is sufficiently seleotive %o prm inter-

Auu-:n;gﬁ& &h i92.2 ko, in width, it indicates
that the ~inbtermediate frequency smplifier shonld

pess mdio frequency signals as high as 2,200 cyoles
with a reasonable degree of fidelity. s

There are mmercus design methods employed to broad-
en the receiver response ourve so the receiver will
have greater fidelity and still hold the sides of
the curve steep emough to prevent a high output sig-
nal voltage at 10 ko, off resonance. One of the
most common methodg of obtaining this type ourve,
whioh is Xnown as the flat-top ocurve, is to over-
couple the intermediste frequency transformers. Be-
ocsuse there are two peaks to this typootwrnlnd
s slight dip at the resonance point, it is virtually
impossible to achieve it with an oscillator and out-
put meter, as it will be found that one of the peaks
will be brought to a considerable height, while the
other one will lmhuohcmuhgin
: an osoille-

; that the output from the
generstor be kept as lowas. .

satisfactory reading on the oytput meter, -
s, the smplifier will De extremely broad snd

signal generator .

: be kept below the operating point of the AVC .
"¢droiit, end a lower um on the output utcr used

u-omlm th o obtain sny osoillograph,

n.in Pig. 3, - plifier,

" The ourve of a normal fidelity smplifier

moctwumwnﬁooﬂuf,-#h
used; The correct flat-top eurve as obdained with
an qsoillograph is {llustrsted fn Pig. L, while the
curve cbtaidd when attempting to align with an os-

.~ .oillator -naewput meter is shown in Pig. LA.

F16..4A

align by osthode-ray oscillogreph, it is neces-
sary.to use a frequency modulated RF signal,. set to
the IF frequency of the smplifier and applied to the
ﬂ.ﬂt detector through a suitsble resistor and oon-

‘should be conmected saross the load resistor i.nﬁu

" plate eircuit of the second detector tube, as iilus-

trated in Fig. 5. 'ﬁhthotrowmnodulmrm
the onmop-qh in operation, the receiver response
ourve will appesr on the .soreen of the cathode-ray
and  as adjustments ere made o the
trimmér condensers 4n the intermediate frequency =
i.tvinbowth-tthohdghtmdlqo
of the curve will change in“a ocorresponding manner.

sdjusted for maximum height,as long as the curve can

. be kept symetrical. On high-fidelity receivers with ¢

m—oowlod M frequency tranaformer
mt—tapmmmhmu. such as that 11-

lustrated in Fig. L, through adjustment of the vari- .

ous trimmers until maximom height is obtained while

- still ummmgmmm-oftmnm

mm.

©)
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A
L

RECEIVER
F16. 5

. The output level of the RP signal generstor should

always be kept below the actuating level of the AVC

" oirouit, or the receiver will tune quite badly after

it is aligned. An alternative procsdure is to ocon-

 neot a potentiometer scross a 22h-volt battery and

to insert one side of the potentiometer in the AVC
oircuit. To acoomplish this, the main AVC lead
-should be broken and the potentiometer so donnected
that the positive side is towards the grounded side
of the AVC circuit and the movable afm is. connected
to the lead going to the various ocoils., Negative
voltage may now be spplied by edjusting the potenti-
ometer until there is no AVC aotion,

L. APC ALIGHMENT

The automatic fregquency eontrol sircuit in modern

" receivers should be adjusted after the intermediate

should be




tinot groups. The first growp oomprises RF signal
enerators which may be smplitude modilated by a

cyole internal audio freguency generator,or eud-
io freqfencies from an external souroce, s

The second group comprises signal generators, which,
in addition to possessing the abov {oned char-
acteristies, also have a built-in freguency modulat-
ing device. This type of instrument is primarily
designed for use with the cathode-ray oscillograph.

The third slass of signal generators inolude instru-
ments inocorporating an attemusbor ac 2
brated in mierovelts, so

units for direct ourrent or’ alternating ourrent of
nominal frequencies, -

Various types of dummy antemma are used in ‘standard
practice, both for measurements and servicing of re-
ceivers. Where manufacturers specify the type- of
dummy antenna to be used, be sure to follow these
speoifications. If no specifications are available,
proceed as follows: - o PV ;

quencies, usually satiste %o plase & 250-

~cond in ‘series with BF output lead
of the signal generator at. the fver. At higher
frequencies (5 to 50 mo.) 1% 1s well to use a 250-
mf, condenser and & 200 to L00~ohm resister in ser-

ies as & dumiy antemns. The dumy sntema 1llustre-
- ted in Fig. 1 1s that suggested in a preliminary re-

port by the Institute of Radio Engineers, and should

be used for preocise measurenents if at all possible,

r [ b L= 20 MICROHENRIES
°""1, T T° ci= 200 MICROMICROFARADS
1 ce R 1 C2= 400 " '
| ! R =400 OHMS
e A i o
i oo G A A -J

FlG. |
LR.E. STANDARD DUMMY

 ligment s

Normal fidelity intermediste frequency smplifiers
may be aligned with a [j00-cycle modulated radio fre-
qiency oscillator to supply s constant RF signal
voltage, with an output meter osnnected in the final
stages of the receiver to indicate when the reson-
point has besn resched., It is important, wh

g these types of amplifiers, to know the fas

n

od %o operate, as without this information it
: . impossidls to complete o satisfs

> £ 1% per. 3

T RECEIVER

. -Phe BF ‘signal generator 'should bs set o
~modiste frequency specified for the receiver

PRt e At

the grid of the first detector tube.. (See Fig, 2¥;

i t pioks up the oorrect bias and AVC wo
tage from the grid olip. The ground ‘lead from the N
aignal generator should, of ocourse, be connected
the ground of the receiver, and a good or)
ground connestion should also be made to this.

A suitedble alternating current meter should be oon-~
neoted from plate to ground in one of the final sud=-
io stages of the repeiver, so that a definite ind e
‘of the traimitted signal may be hed, If the

The radio frequenoy osocillator should be preferably
internally modulated with a L0O-cysle source for in-
termediate frequency aligmment. “The instrument
should be set up, as ‘indicated in Fig. 2, end if ia
good operating condition,a reading should be obtain-
- od.on the output meter. As the trimmer ocondensers
on the intermediate frequency transformers are ad-
Justed, the cutput meter rises or falls as the vari-. -
ous oirouits are brought in or out of resonance.
Normal adjustment for intermediate frequency ampli-
fiers of this type is to adjust all of the trimmers
until a maximum reading is obtained on the outpuk
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» Fig. 6
zun'rqqm control of the signsl (owdm- should

- - - - -

scted between the points marked
In this tion,the vaouum tube
e vo! developed seross the
: mnlhcur, when eomnected
ould be sdjusted to show spproxi-
| 'Mmmmpow-rm

v plu'u-nm 1s indiosted on the meter.
&y be neces 4o refuce the input from the sigral

%&Mh mﬂn ‘meter from going off scals.

mmux—-umumwmh
mer should now be adjustéed until the needle of the
vaouum  tube voltmeter is rchrmd to the exact ocen-

ter scale reading.

The automatie n'oquonoy ocontrol cirocuit on most re-
ceivers may be properly adjusted in the mamer set
forth in the sbove paragraphs, with the exception
that a precision 20,000 olm-per-volt meter may be
used hplmotthomh‘bowlh«tc. In this
s the meti i should be comeocted at the point

. 6. The secondary trimmer conden-
off,end the pridery of the die-

—mu- m&u--rmumzor maximm meter

deflection. The. trimner condenser may then

. :secondary
be adjusted uﬁﬁ ﬂn neter mlutton falls to sero

wltqo. e
While this nc&od is perhaps ll:lg!rbly lou nnutin

method, it will still give excellent results if care
is taken in making the sdjustments.

_ The most rapid’ and sccurate method of adjusting

mtomatio freguency oontrol oircuits is to use a
frequency-modulated signal and cathode-ray osoillo-
greph. The frequency modulated signal should be set
at the intermediate frequency and spplied to the
first detector tube, as in the aligment of the IF
smplifier. !ho v-'tiul plates of the cathode-ray
ocd.nom be. comnected between the points

(A)upoml Anncmmmm

' ator, and,with the secondary trimmer oondenser, backed

e yery mintmm setting, and a vaoum - 0T, L O del.

a,
4 meximm gain, bum-hmtho-dio modul

-on the output meter. Then

. This oircuit is designed to eliminate signals at the

should be fed to the receiver from the signal gener-

off, adjustments Mldho-dootﬂuprimytrh-
mer until maximm wave height is obtained on the
seresn I the osthode-ray osoillograph.
dary - trimmer should then be adjusted until the pro-
per sutomstio frequency control ourve sppears on the
soreen of the oscillogrsph.

The -h.po of this curve will vary to a oonsidersble 3
extent with different types of receivers, however, T

if a 60-cycle linear sweep frequency is used, the , 3
shape of the sutomatic freguency control curve will s

be similar to ‘that shown in Pig. 7. If a harmonio -
sweep is used to view this ocurve on the oscillogrsph, 3
it will be similar to that shown in Pig. 7A, when
the proper adjustments have been made. These curves
are only indicative of the genpral shape. Experiemce
with the different makes of radios, will give +the
technician a Detter 1idea of the oorrect curve for

n‘c 7

8till mﬂur -cum of ntnsth frequency .
adjustment is to meke use of two EF osci
a suitable output meter. - The output meter
conneoted at the second ~ detector, or at any of the
eudio ‘steges, One_ of the EF psoillators
set at the IF frequency of the receiver
and loosely coupled to the grid of the first:
tor. The RF oscillator should be sudio

and the intermediste frequency stsges adjusted:

should be turnd "off", with all other oconrlections
left exactly the same. Next,” the second RF
generator should, be connected to the antenns and
ground poltofthorm:lv-, and adjusted to some
lrocdeut frequency, for instance 1,000 ko, - Next
turn "on" the sudio modulation of the second oseil-
lator, and throw the line switoh of the first or in-
termediate frequenoy osoillator "off" temporsrily,

until the receiver dial is adjusted to the exact
frequency of the second or broadcast band oscillator,
in this omse 1,000 ko. Now, with both oscillstors in
operation, but with the andio modulation turned off,
& beat note or whistle should bohurdinﬂu{oul
spesker, snd.an indication should -ppo-r uﬁ@-
put meter, _ W

Adjust the prhn-y trimmer of the auu-m
transformer until a. minimum indiocation is obtained
adjust the secondary trim-
ner oondenser until the beat note heard in the-loud
‘speaker approaches sero beat, and ocontimie until no
whistle 1s heard in the loud speaker or until the
pitch has a very low tons. This should ocomplete the
adjustment of the sutomatio frequency control oir-
ouit, and the receiver should m be checked on the
air for proper operstion.

-
5o I-F REJECTOR CIRCUIT ALIGRMENT

lhny of the better receivers are designed with a
trap circuit (in the first RF stage) which should be
tuned to the intermediate frequenoy of the receiver,

intermediate frequency whigh 'onld otherwise pass




5™ fonowod implioftly for best results.

- wave-length ‘doils first,

psoillator padding condenser,

'_hh.ﬂﬁnqlmaumum-'odymundm.-
in

the output of the receiver. It may very
be adjusted by oonnecting the signal genera-
brbthm and - posts, and setting the
generator to the IF freguency. The generator should

" be. modulated with a [j00-cyole note for, this cheok,

-hio '111 give a reading on an output meter oonneo-
the audio stages .of the set. The IF rejector

‘ nhould now be tumed until thé output meter reading

is at a minimam.

A faster method of adjusting the IF réjector eirouit
is to apply a frequency-modulated signal to the an-
tenna and ground posts of the receiver, and to ad-
Just this to the IF frequency. With the vertical
plates of the osthode-ray oscillograph oonnected
across the load resistor in the plate cirocuit of the
seoond detector, e mmall selectivity ocurve will be
obtained on the soreen of the oscillograph. It is
now only necessary to adjust the IF rejector trimmer
“until this ourve has reached minimum height.

6. CALIERATING DIAL

lhnn o&ltbrd:ing receiver dials, the instructions of

manufdcturer should always be referred to and
X Especially
should this be done on all-wave receivers, as quite
frequently it is important to align the shortest
prooeeding upward and com-
«#Min; aligmment of the broadocast band after all

~‘other ooils have been adjusted. However, it will be
~ found that most reoeivers oan be adjusted on any
“band,

as tonbwn
'-mm tho ‘hm!n diwl ‘of . the. rm:l.vu- near the low

. oapsoity end, ssy 1400 ko., if alignment is desired

in . the broadcast band. The RF signmal generator
should be modulated with the }j00-cycle note,and con-

_nested through: & saiteble dummy antenna to the an-

tenna and ground posts of the receiver. .If the RF
signal generator is now adjusted to 1400 ko.,a suit-

. able ‘reading numld be obtained on an output meter
.oonnected with one of the audio stages of the set.

The oscillator trimmer oondenser should then be ad-
Justed until maximm output is obtained when the re-
ceiver dial is exactly et 1,00 ko. and when the os-
oillator is tuned to exaotly 1400 ko. The detector
trimmer condenser should next be adjusted for maxi-
mum output, and finally, the RF trimmer should be
adjusted until meximum outpttt is obtained.

Now rotate the receiver am to the high capaocity
end, say st 600 ko, The test oscillator should like-

- wise be adjusted to 600 ko. and a reading should ap-

pear on the output meter, Now, by slowly rocking the
¢ & point will be found
which will give meximmm output. After this has been
soocomplished, the receiver .should again be turned to
the low capacity of the dial, 1400 ko., and the os-
oillator, detector, and RF trimmers again adjusted

. for meximum output. This should oomplete the adjust-

ment of the dial for this one band. Similar adjust-
ments may be carried out on the other bands of all-
wave receivers in most instances.

A more rapid prooedure for calibrating a receiver
dial is to use a frequency-modulated signal and a
oathode-ray oscillograph. The frequency modulated
signal should be applied to the antenna and ground
binding posts of the receiver, while the vertical

plates of the oscillograph are oonnected across the
resistor in the plate cirocuit of the second detector.-
When the reoceiver and osocillator are adjusted to
resonance,a ourve should appear on the soreen of the

‘and output meter on various receivers,

2

osoillograph, The osoﬂh‘hor. dmctor. and RF tri=s-
mer should be adjusted with the receiver tuned to
the low oapacity end of the dial, until maximm
height of the curve on the osoillogrsph is obtained.
At the sdme time, the curve must be symmetrical.
Next turn the receiver dial toward the high ocapacity
end and adjust the osoillator padding oondenser for
maximum ourve height on the osoillograph. It is mot
negessary to rock the receiver dial in thil hunmo
as the troquoncy modulator lutautiotlly viries the
frequency of the osocillator back and forth,thus per-
forming this function for the operator,

7. SENSITIVITY msunmurs

It is difficult %o obtain aococurate sensitivity meea-
surements of a receiver with the standard radic fre-
guenoy signal generator and output moter. However,
& very good approximation of the receiver's relative
sensitivity may be obtained after the techniocian has
had some experience with one partiocular osoillator
when he will
be able to determine the approximate setting of the
output ettenuator of the signal genérator to obtdin
a oertain output meter reading. This setting will,
of course, vary with different types of mlv-'l.
however, s backgromd of experience will soon . allow
the technician to determine in an npproxinto mamer
whether & receiver has -ufriohutmnorm-r 11;
is lacking in nnlitiﬂ.ty. i

Similerly,
e‘ﬁodo-m oseulognph,

with a frequency -ommm ngnnm
thnniﬂngof Ut

of the sensitivity of wvarious :‘006!:-'0.

here soon ensbles the technioian to make imtelligent .

comparison between the sensitivities of the varioui
receivers which ocome to his am.

The proocedure fox accurstely. m sensitivity
with & ocalibrated output signal generator is to use
& suitable power measuring meter in the output of
the final receiver &stage, and to adjust the calibra-
ted attenuator of the signal gémerator until ‘the
output meter measures the normal test output of the
receiver, as defined by the Institute of Radio Engi-
neers, in "Standards on Radio Receivers,
follows: '

(a) For receivers cepable of delivering at least one
watt meximum undistorted output,the normal test out-
put is an audio-frequency power of 0.5 nttl dtl:lv-
ered to a ltmd-rd duamy load,

(b) For receivers ocapable of delivering 0.1 but hu
than 1 watt meximum undistorted output, the normal
test output is 0.05 watt audio-frequency power de-
livered to a standard dummy load. When this value
is used, it should be so lpooifiod. Otherwise the
0.5 watt value is assumed. B

The signal generator should be modulated with an
audio signal of Lj00-cycles at 30% for this /measure-
ment. When normal test output is obtained in the
output of the receiver, the input level from the
signal generator is read from the calibrated atten-
uator. It should be in the order of a very few mi-
crovolts. Normally a curve is plotted showing sen-
sitivity against frequency. This will appear much
the same as that shown in Fig. 8. By plotting ocurves
of sensitivity vs. frequency for each receiver band,
it will always be possible to refer back to the
ourve, and to determine the exact sensitivity st any

1938," ..‘ &
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ulated with a  [00-cyele sudio note s0 that a value
‘of spproximately 30% is held. A suitable output me-
ter, such as a decibel meter, should be connected
across the final stage of the receiver, so that mi-
crovolt input can be plotted against watts output.

. The use of & decibel meter across the output of the
- receiver allows translation of the regeiver power

otitput into watts,

on sensitive receivers, the input should be adjusted
to 1 miorovolt and the power output reading noted.

‘8imilarly, power output readings should be taken at

2, 5, 10, 50, 100, 500, lwot 5000, 50,000, end

-100,000 microvolts input to the receiver. These val-

ues may then be plotted on a piece of graph paper
and oonnected by a smooth curved 1line, which will
represent the AVC action of the receiver. A good AVC
.ourve ' will look similar to that shown in Pig. 11,
The curve should be relatively flat as the miarovolt
input is increased.

I

38
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! 3 . © AL VOLTS
e 5 9 Fig. 1

A more repid check of AVC action is by ocathode-ray

" osoillograph. The EF signal generator for this test

must have pure sinusoidal modulation, and should

B

therefore be tested, unless its waveform is mown to

be first olass.
The BF signal generator should be modulated with an
audio signal of [00-oycles, and applied through a

_ . saitedle dumny antenne to the antenna.snd grownd
. binding posts of the receiver
“ofllograph should be oonnected mcross the seoond de-

The cathode-ray os-
tector output. '
hmn th§ ‘Teceiver and signal ;ﬁua:bbr to any broad-

"~ oast frequency where there is no local broadcast in-

terfarence, using the lowest practical output from
the signal generator. A pattern of the - rectified
signal should sppear on the screen of the osoillo-
graph,

“Gradually . inorease the output from the RF signal
‘generator. The pattern will grow in size, rapidly at

first until the AVC action takes hold,then less rap-
idly. As the pattern enlarges, hold it on the screen
by reducing the wvertical gain oontrol of the oscil-
logreaph. :

If the AVC oirouits are fumctioning properly,. the

: . pattern will maintain its sinusoidal shape r.

%o the maximum output of the s 1 generator., Ir
dfstortion appears, due to a leaky or shorted AVC
condenser or an open-AVC resistor, the-actual defect
is then quiockly looated by a resistance analysis of
the AVC oircuit portion.

12, STAGE-BY-STAGE ANALYSIS

When experiencing intermittent trouble in a receiver,
or open circuits, shorts, or other diffioulties of
this nature, it is far more rapid and profitable to
determine exactly whioh stage is in difficulty,rath-

_er than to test mnumerous suspected parts or to make

& systematic test of all the ocomponent resistors,
oondensers, ocoils, etc. in the receiver..

The signal generator should be connected through a
suitable dumny antenna to the input binding posts of

“is in one of the first stages.

the receiver under test, and a vacwm tube voltmeter
may be used to cheak the various stages. For in-
stance, the vacuum tube voltmeter should be oo

across the second detector ocirouit, and if no signal
is ocoming through, it is obvious that the diffionlty
1ies betwébn the input to the receiver and the seo-

ond detector. Likewise, if there is an intermittemt

between the input and the second detegtor, it will
cause fluctuation in the reading of the vacuum tube
voltmeter. The vacuum tube voltmeter should then be
oonnected ahead one stage until it is across the
secondary of the last IF transformer,and if the sig-
nal is still non-existent or showing intermittent
troubls, the vecuum tube voltmeter should be conneo-~
ted farther towards the front end of the receiver by
one stage.
manner,
to one particular tube,or onme particular stage, where
there are only some four or five parts whioch may
easily be tested in the routine mamer to clear up
the trouble, . ; )

Most repid and effective of all, for stage-by-stage
analysis work,
osthode-ray oscillograph, however, the procedure is
slightly different than that described in the pre-'
ceding parsgraph. The vertiocal plates. of the

cathode-ray osoillograph should be commected saross. -

the load resistor in the plate Wireuit of the seocond
detector during all tests that are to be mede on the

RF section of the receiver. It will be well t6 apply

the frequency-modulated signal through the dunmy an-
tema to the grid of the first deteotor tube,setting

the signal at the IF frequency. If a suitable surve

is obtained on the oseillograph, 1t is evident that
the trouble is not in the intermediate stages htk‘

the osoillator, first detector stage, or RF i

The frequency-modulated signal ~may then be removed -

to the antemna end ground binding posts, and set to.

resonance with the receiver on some brosdoast fre- - -

quency to determine if the intermittent or ,a‘-o:'-u'o-
L 3 . 3 :

1£, when the signal
(at RF frequency) is applied to the grid of the
first deteotor tube, it is not received through the
intermediate frequency emplifier, it is evident that
the trouble must lie some place between the first
detector and the second detector. It is then 2 sim-
ple matter to apply the signal (at IP frequency)
across the various IF stages, or across _primary or
secondary of the IF transformers, until the troudble
has been localized to one section of one stage, When
this has been done it will be found that there are

only a few oomponent parts, ‘usually not more than .

three or four, .that need to be -checked for the
troubl_o; 5

A similar procedure may be used in the audio stages
of a receiver, however, in this case it is necessary
to ses that the RF gections are working in the pro-
per manner before continuing test in the sadio oir-
ouit, The RF signal generator should be sudio fre-
quency modulated with spproximately a Loo-oygle note,
and oonneoted through a suitable dwmmy antenna to
the antenna and ground binding posts, of the set to
be tested. The vertical plates of the cathode-ray

oscillograph may then be connected to various seo-
tions in the audio amplifier of the receiver,and any
intermittents, shorts, or trouble may definitely be
localized to one stage or a portion of a stage, When
this has been done, it is only necessary to check in
& routine mamner the few parts whioh are intimately
oonnected with the stage known to be at fault.

By checking the various stages in this
it is very easy to isolate receiver trouble

is a fregquency- modulated signal and .




perticular frequensy of of the reoceiver in question.
Wheti - meking measurenents of this type, o standard

W
Fig. 8 . o
N A

8. OVER-ALL DISTOEFION-

Over-all distortion of & radio receiver may be
checked by cornecting & radio frequency signal gen-
erstor through a suitable dummy antenna to the an-
“ temns and ground binding posts of the receiver., A

gonerator should be modulated approximetely
#‘ll’y & pure sine-wave sudio frequenoy of approxi-

mately. L00 oycles. The oathode-ray oscillograph
should be comnectéd with a vertical plate saross the
voice ooil of the l6ud speaker, and the instrument

reen. If ‘distortion is present, either
xve fora sppearing om the
“j:i'ulmvoof-_p‘n-oshpq.

DISTORTED WAVES

© wine s waves. s
e o inde W8 g
'9. OVER-ALL PREQUENCY RESPONSE
After a receiver has been p_roy&ly-nligned, it 1is
often of great importance to iknow exactly how much
fidelity may be expected. In order to run a complete
fidelity test on a receiver, it is necessary exter-
nally to modulate an RP signel generator with a ocon-
tiniously variable sudio frequensy oscillstor. The
output from +the RF signal generator is then fed
- Yhpough &, saitable dummy antenna to the input of the

The - varisble frequenoy audio osoillator should be
oépableé of supplying a sine wave at any frequency
‘between 25 cyalss par 8eocond and 15,000 oyoles per
second, and have sufficient power to modulate the RF
signal ximately 30X to 50%. The output woltege
of the oscillator should remein reesonable constant
between the limits of 25 cyoles and 15,000 oycles
per second. The output of the receiver should be
measursd with a decibel meter, so that the output at
various mudio frequencies can be determined and
plotted on & suitadle chart,

Mo %: n..:.v or— -ntc- ;

‘

T F16. 9

It 1s well to connest the vertical plates of an os- 4
eillograph across the voice coil of the receiver and
observe the output wave form at the various: frequen- ¥
ofes, to check for wave form distortion which may
%'ﬁ ‘oertain. frequencies and not en
aoro ) sudible range. A suitable set-up for this
type of measurement is shown in Fig. 9. The output
reading in deoibels may be plotted against settings
of the asudio freqenoy signmal generator, and the
over-all frequency response curve of the receiver
thus obtained, as shown in Fig. 10.

0O— T
:
T W = T

e —

== 3 T
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10. ACOUSTIC PILTER ADJUSTMENT *

On high-fidelity reoceivers it is found quite fre-
quently that stations operating on channels only 10 .
ko. spart produce a 10,000-0yole beat note which mey
be heard in the receiver. Many designs incorpo ‘_
an acoustio filter in one of the sudio steges, ‘dos’
signed to eliminate this objectionadble 10,000 oyole
note. Pl :

Automstio volume control action on a receiver may
ohecked by connecting an RF signal generator “through .
a suitable dummy antenna to the antenna and ground
binding posts of the receiver., The RF signal gemer.
ator should be modulated with an sudio signal
spproximately 0O cycles for this type of te A
output meter should be  oconnected to the o
one of the wudio stages of the receiver, and the re-.
ceiver and signal generator . tuned to the seme fre- -
quency. Input to the receiver on the signal geners~
tor should be inareased until a normal volume level
has been reached. If the RF signal is then increas-
od by spproximately ten times its former value, the .
-output meter needle should inarease its reading only
slightly, If the RPF signal from the oscillator. s
inereased approximately 100 times the original level,
the output meter should not show an ingrease greater
than 25%. The AVC action will then be quite satis-
factory. » .

If = signal generator is available with the output
attenuator calibrated in miorovolts, it is possible
to plot a curve showing the AVC action in scourate
detail, The signal generstor should be oconnected
through a suitable dummy antenna to the input bind-
ing posts of the receiver and tuned to the same fre-
quency as the receiver. TheeRP output should be mod-

Deeas




_ ‘When thia whistle hae reached its lowest
" point or is at practiocally sero pitch, the signsl

generator will be in tune with the 4inocoming or
transmitted signal. It will them only be necessary
‘4o refer to the frequency oalibration of the signal
;mora‘bor to determine the exaot tnquonoy ntti.ng.

If the receiver used in this mc;xrenont doos not
incorporate a oalibrated dial, the same procedure
should be followed, however, the signgl generator
should be set at a frequency known to be higher than
the inooming signal and slowly tuned toward the low-
er frequencies until the first whistle or beat note
is heard., . This then will be the exact frequency of
the inoon!.ns signal. Should the signal generator be
turied considersbly lower than the incoming signal,it

* 3s ‘possible that a harmonic of the signal gemerator
‘oombined with the inosming aigul -tght bo nistahn
for tho fmdmntu

!rla-i'hbon may be nnn:ltorod in muoh the same man-
‘ner, however, a. receiver will seldom be satisfactory
-for carrying out this measurement unless it is loca-
ted at some distarice from the transmitter, Usually
&' monitor is used which will tune to the frequency
of the transmitter. The output from the RF aignal
erator should then be loosely ooupled to the in-
of the monitor, and the tuning dial slowly rota-

“"ted as desoribed above until a beat note is heard

between the signal generator and the transmitter in

" the monitdr. At this point the signel generator will

'hltmﬂ'ln-fktd' v, and it is only neo-

. essary ‘to refer to the signal gowltor calibration
_ !b dcternine the frequency. ;

mzm’ RES=R (1;-5'1.-)
FiG. :l3

- 17. RA.DIO FREQUEKCY RESISTANCE

7 l'hi ‘radio frequency resistance of tuned oircuits may

be: oftcotively measured as shown in Fig. 13, coupl-
ing Dbetween .the signal generator output coil "Ls,"
#pd the - tank oircuit under test shoulq be rathere
Igose so that the voltage developed across "Lo" will
not vary as the loading in the tank oircuit is
‘changed. Ons side of the tank ocirouit should be
grounded, and & variable resistor which is none
induotive and calibrated in ohms resistance should
be comnected in the ocirouit on the grounded side. A
thermo-millameter should also be connected in series
with a eircuit on the grounded side as shown., The
resistance "R" should be turned to 0, and the tank
oirocuit tuned to resonance with the oscillator out-
. put frequency. The ourrent in the milliammeter then
observed should be désignated as "1p." The resistor
"R" should then be inoreased to some known value,the
oirouit retuned to resonance as nooeuu-y, and the
ourrent , MA again noted and designed as "I)." The
lpptrcnt series resistance of the tuned circuit to
the radio test froqumcy is equal to R x quantit
- I

»mplymlntmforhttlofﬁhﬂn. '

“signal generators have an RF output - appr

‘On the high frequency bands,it is advissble to c!uok
o standarde broadcast by Station WAV three dsys s '

_ond third of this stage it is on 10,000 k., ‘and’

Ir tlnelpuﬂ.ty 'c' is kept large with uqn-bb.
the distributed capacity of the coil "Ly, " the errer
hthiltypoofmm-entvulbom-u
It may be necessary to use an amplifier wﬂp
signal generator, as mentioned under Topio - ¢

18, OSCILIATOR. CALIBRATION

Signal generators n.y be ohookod with rwh i
acouracy by beating them in & receiver . against an
incoming signal of known frequency. ry tuned radio
frequency receiver will be found superior to the or-
dinary superheterodyne type for measurements of this
nature,and there is no confusion of beats due to' ﬂu :
oscillator in thée receiver. With due care it is pos-
sible to use superheterodyne receivers nud obhin oy

very satisfactory results. The receiver in quuti.on ,
should be tuned to a broadosst station of imown fie-
quency, for instance Station WHO, opﬂti.n; at 1000
ko.. If a signal gemerator is now loosely ooupld to
the antemns of the receiver and tuned until it {s
cxacﬂy 1000 ko., & beat note will then be M&%o- :
tnen the signal genmtor and the mooni.ng '

Y

When en- beat note has rmhod its hnut pitd; o .
signal generator will be in exact tuxo viﬂitln' '
broadoast station or known frequency. -

It is gquite n-oquntly rather du'ripult ™ ohnk iR
harmoniss of signal generators unless a very sensi- oy
tive receiver is available, as the better ‘engine R

pure s o whioch is not very rioh in harmos
It  will frequently be found, hmn,vu',-'tht'vt
good Tecedver ssoond and third and. mdbi_-n
higher harmonics - wbopiokodup in the )
If +the receiver is left hnoatoamunaon
ke., ' as above, the oscillator n.yﬂnp be tuned
500 ko., and the second m for
beat with the broadocast station.. When serc. beat
obtained, the osofilator will be. set exaotly ¢
ko, Similarly, beat notes will be heard-when
osoillator is set at 250 ke. Other stations my be -

used likewise for checking the oscillator in'a simi-
lar manner. For instance, & station operating ‘on -
700 kc. would allow the operator to check the. o-aﬂ- Pt &
lator at 700 ko., 350 ko., and 175 ke. i o

the signal generator against the government frequen-

week, between the hours of 12 noon’ and .3:30 P, ‘M, )
Eastern Standard Time, The first third of 'Hu.qj‘-
i0d the transmission 1lon5000kc., durhgthouo-

during the last portion of this pu‘imlm isme.s

' Heterodyne signal generators, such as the

mqm :
modulated type, cammot be satisfactorily.checked ex- . .-
oept in the laboratory or at the factory where ey
were originally oalibrated. Due to the heterodyne
feature in these instruments, a considerable number
of beat notes are produced in a receiver, it 4s
virtually impossible for even an expert to carry out )
an acourate calibration,unless special gproosdure end - V.
laboratory nothodl are used. =t Y :
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: httlu in the loud speaker,

"RF signal generator with a oontinuousl

“ted: very readily ‘with either & frequency|

3 shonld be -ppudwthatqntorthoro biw
 “soross the wrmm in the plate oir
 operation,
"tent cmuses only a drop in signal level,

13. MICROPEONIC CONDITIONS

ﬂcgi»ue conditions in receivers, due to bad
Cobag, loonuboolucuh, eto. can usually be de-
: applying an extremely strong, ummodula~
-umltotln antenna and ground binding
When this has been done, the various tubes

”“l.

.. should be tapped lightly %o determine which one is
" osusing the miorophonio oondition. It may freguently

be found that some other portion of the receiver,

- such as a tuning condenser or some of the other ocom-

* ponent parts,
_ which will oause much the same effect as

is causing diffioulty with reception
microphonioc

tubes.

oertain frequenoies, and other diffioculties of this

... neture, may be determined by comnecting RF signal

generator through a suitable dummy an to the
input of the receiver and externally modwlating the
variable
frequency audio osoillator. As the audio |oscillator
is wyaried across the audible band, points
will be found at ' which the speaker rattle will take
place, or at which the osbinet will buszs or sing if
.thc. m any loose sections.

Tesolves . itself into a l:lnh mlyl:ll
ogl:l.pent 1- uud.

1).;. mmnns
Iutnim h-odh in radio receivers

signal or- with a ¥ignal modulated by a
sudio sine wave.: The Zfreguency-modula

test and the osthode-ray osoillograph| oor

the ml nlootiﬂty ourve
on the screen of the oscillogrsph.

erease in hois\rt proportionately.
tent osuses the receiver to beoome completely dead,

the ourve will dissppear ' entirely from the sargen.

By npply!.ng the frequ ated signal to vari-
ous stages, as desaribed in Section 12, it will be

easy to determine in what stage the intermittent is.

.ooourring. -When the stage caueing +the trouble is
locetéd, it is possible to sapply a Lj0O-cyocle sudio-
modulated signal to various portions of the stage,
and thus trace the trouble down umtil it is oconfined
4o two or three parts of one oirouflt.

. Ie the intermittent trouble does not show up with
. ‘the onnlograph commected across the second detec-

tor, and still ie evident when listening to the loud

. speaker, then the signal generator should be modula-
. “ted with sn audio frequency of sapproximately L0O
. oyoles and the vertical plates of the oscillograph

hooked in the various stages of the audio smplifier
until the intermittent trouble shows up on the os-
‘oillograph. By checking at various places in the
‘audio stages, .the troubles can be isolated to a few
parts of one ‘eirouit in the seme manner as would be
dono in locating the intermittent in the RF stages,

Intermittent trouble in the RF sections of the re-
ceiver oan frequently be found by applying an extre-
mely strong, unmodulated radio frequency signal to
the astenna and ground binding posts. The volume

eontrol- of the rminr should be twrned full "ON"

or ocabinet [rattles at

and the various seotions of the set, as well as var-
ious oondensers, .connections, resistors, m.,m
lightly while 1istening to the output, . Mﬁnt
troubles when the set is tapped in this manner will
ocause loud noises in the spesker,or cause the recei-
ver t#sing every time a defective part is ju-rnl :
slightly.

15, RADIO FREQUENCY AMPLIFIERS

It is frequently desirable to have a rather strong
radio frequency signal for various types of testing
and messuring., A strong RF signal is of advantage in
measuring gain per stage in matohing coils, measur-
ing redio frequency resistance, and carrying out im-
pedance measwementz at radio frequenocies, If a
signal generator is designed to have & high RF out-
put voltage, it will be found that it is very diffi-
oult to attenuate the signal sufficiently for the
modern sensitive receivers. In, making precision
signal generators for ascurate urv:lo:lng of the more
sensitive receivers, it is therefore absolutely neo-
essary that the maximm RF output voltage of the in-
strument be kept to & fairly low wvalue, on the order
of 100,000 microvolts. When it is desired ‘to use the
signal generator for matohing coils, messiring gain
per stage, eto,, it will be well to amplify the RF
output of the instrument until the mxill- powor ob-‘
tainable is 1 or 2 wlt-. ;

In making radio troqmmy resistance nm-mt- 1
may be desirable to have an -pli.f:l.er capable’ of d
‘livering even more. po-ot 2o ‘quﬂutm ot {
xr signal is :

‘wire bundhd togct!nr nnd u:l.y coupled. to ‘the
output transformer. If RF saplification is sired
at broadcadt frequencies, the first stage :

radio frequency receiver may be used to bu
signal voltage in the same manner.

TO_SIGN. GEN.
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It should be noted mt tho IF upnfiu' or Hu
radic frequenocy section of the receiver should. be
tuned to exactly the same frequency as the RF osoil-
lator output which it is desired to amplify. Nominal
RF output voltages may thus be built up very rudﬂy
to a satisfactory level for virtually all types of
mmnmta.

16, EHETERODYNE FREQUENCY METERS

It is often desirable to know the exact frequency of
some received signsal, and a well calibrated signal .
generator can be used for this measurement. The re- ' .

ceiver should be tuned to exact resonance with the -
incoming signal whose frequency is to be measured.
The output from the RF signal generator ‘should then
be loosely ocoupled to the antenna of the receiver




