INSTRUCTIONS FCR OPERATING
THE CLOUGH-BRENGLE TYPE O C OSCILLATOR

CONNECTION TO THE LINE: Plug into any 110 volt line either AC or DC regardless of
frequency. Normal variations of line voltage will not affect operation. If working
from DC 1ine and the instrument does not oscillate reverse the line plug to correct
polarity. The line cord is a resistor and will become warm in operation. It should
not be closely coiled, but should be strung out for free radiation and under no ¢ir-
cumstances should it be shortened. If the oscillator is permanently located in the
shop it is best to set it where the radiated heat from the case can be readily
dissipated since the thermal balance of the instrument is a factor in its stability.

With the case ungrounded it will be noted that the case has a small potential with
respect to ground. This is due to the charge in the line filter condensers and its
effect may be eliminated by grounding the instrument to a water pipe or to the conduit
of the house wiring.

Before using the instrument for precise work, turn on the line switch at the
extreme left on and allow the instrument to heat for 20 minutes to assure stability.

BAND SELECTOR$ The upper left hand knob controls the band or range selector. This
diel shows the band number correspnnding to the curves on the graph and also the kilo-
cycle and meter limits of the band. The six bands are covered by six coils which are
rotated by a shaft and connected into the circuit as required.

TUNING DIAL: The upper right hand knob controls the tuning diel which is built on to
a gear drive variable condenser. The small or upper dial is mounted directly on the
main or rotor shaft and turns in direct ratio to the plates., The large or lower dial
is mounted on the gear shaft and rotates four complete revolutions for one full swing
of the condenser plates. The upper dial is divided into quadrents, one of which is
blank and the others show several numbers, 1 1 1 - 2 2 82 and 3 3 3. When the blank
quadrant is visible the condenser plates are in the first 1/4 of their rotation and when
the "1’s" are up the plates are in their second 1/4 of rotation, etc. The lower dial
is divided into 100 divisions and lettered O to 100 so that the full four revolutions
will bring the O to the indicator line four times or a total of 400 points. There-
fore, on the first 1/4 of the swing of the condenser plates only the numbers on the
large dial will be visible and the dial reading is between O and 99. On the second 1/4
the "1’s" on the small dial show and the reading is between 100 and 199, etc., to a
maximum reading of 400. These numbers correspond to the numbers marked DIAL across
the top and bottom of the graph.

GRAPH OR CURVE: At the extreme left of the graph sheet is a table marked READY
REFERENCE CHART which shows all of the commonly used frequencies, the band in which they
are contained and the proper dial settings. This chart is made up at the time the in-
strument is calibrated and is accurate throughout. The next table to the right shows
the full frequency range of each band in KC or MC as required and is divided into steps
of such interval to make for easiest reading of the curves, To determine the dial
settings for a required frequency locate the proper band from either the graph table
or the selector dial then fix the point required, in the chart, now follow the graph
line straight across the sheet to the right to the point where it intersects the curve
marked with the band number and then straight up or down to the tuning dial setting. Re-
verse the procedure to find the frequency for any given dial setting. The numbers on
the curves correspond to the band numbers as shown in the table and on the selector dial.
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OUTPUT AND ATTENUATION: The shielded cord attached to the instrument is for low or
attenuated output only. Tt is secured in the case to accomplish complete shielding
and maximum attenuation. Do not try to disconnect it. The extra cord is for high
output and A.F., audio frequency end is to be plugged into the respective tip jacks when
in use. The shield of the low output cord is comnected to ground and to the ground
post of the receiver when the high output cord is in use, in which case the conductor
of the low output cord is not used. Always disconnect this cord when using the low
output, to avoid strays. The attenuator controls are only partially effective on the
high output but operate in series on the low output so that signal strength can be
continuously varied from approximately 1/2 microvolt to 2 volts. The designation
numbers under the attenuator knobs permits virtual calibration of the output
although some variation in output will be caused by variations of line voltage and
frequency adjustment.

A F & EXT. MOD. If the output cord is plugged into the upper or tip jack it will
deliver a pure 400 cycle audio note suitable for testing of all audio circuits. The
dial settings of the instrument have no relation to this function. Usually best re-
sults will be obtained if a .25 MFD. condenser is used in series with the output cord,
to one of the grid circuits of the audio system. This feature permits an overall check
of the whole audio system.

Use a phone plug to connect audio oscillator or high impedance pickup into the exter—
nal modulation jack. This automatically cuts off the modulation in the instrument, if
it happens to be on when the plug is inserted. Connect inner conductor the output cord
to the antenna post of the receiver and the sheath to the ground post and adjust attenu
ation or cutput to desired level. Tune either the oscillator to the receiver or the
receiver to the oscillator until the signal is heard or noted on an output meter. This
feeds the modulated signal through all circuits of the receiver and exactly simulates a
broadcast signal. The principal advantage of such a test is to permit overall check of
the receiver with a signal free of static and of known strength and clarity. If a
music record is used only the usual listening test can be performed but it is very val—
uable particularly in noisey locations or whers good clear broadcast signals are not
available. If a high impedance pickup is used it may be necessary to comnect a 5 or
10,000 ohm potentiometer across it to control the amplitude of the modulation. If a
calibrated audio or beat frequency oscillator such as the CLOUGH-BRENGLE TYPE O B is
used, accurate fidelity curves can be run. Such curves will graphically show the
absolute tone fidelity of the receiver and are necessary in making comparison before
and after servicing or of different receivers. The use of a variable modulation
frequency fed through the receiver in this manner is the only proper method to use in
locating parts of the receiver or cabinet that may be vibrating so as to set up rattles
or Lowls, Once the sympathetic frequency is set on the audio oscillator, it can be
held until the vibrating part is located. This is particularly necessary in the servie-
ing of the now popular wide range receivers and amplifiers.

MODULATION: The moduletion switch controls only the modulation of the oscillator
frequency and when ON impresses a frequeny of 400 cycles on the oscillator fundamental.
It is necessary to use the modulated signal when output of the receiver is checked with
a speaker or output meter. The unmodulated signal will come through the speaker as low
hiss if it can be heard at ell., In peaking the I F system of AVC receivers many service
men prefer to use the unmodulated frequency and nocte the peak on the tuning meter.




In the event there is no tuning meter a milliemeter may be placed in the plate circult
of either of the A V C controlled I F tubes. The CLOUGH-BRENGLE type U E Unimeter

has scales particularly suited either to this purpose or to use as an output meter,

The I F stages may thus be peaked with absolute precision. The type of receiver howls
particularly associated with vibration of oscillator g¢ircuit parts may best be inves-—
tigated and located with the unmodulated signal. Such howls have the characteristic
of appearing at fairly definite carrier frequencises and may not be apparent at other
points on the dial, In this test use the speaker as output and resonate the oscillator
with the receiver at the particular dial setting at which the howl ordinarily occurs,
then find the loose part that is beating with the input note to generate an audible fre-
quency. The rubber tip of a pencil makes a good exploring tool. Some receivers have a *
hum which is audible only when tuned into resonace with the broadcast station, Usually
this is caused by inadequate filtering of the R F or I F plate circuit current and can
properly be investigated only with the unmodulated signal from the oscillator.

I F ALIGNMENT: Connect the high output cord of the oscillator to the grid of the
first detector, select the proper frequency from either the ready reference chart or the
curve and set it on the oscillator dial, Then turn up the attenuation until a note is
heard in the speaker or registered on the meter. Adjust the trimmers of the I F trans-—
formers slowly so as to always hit the exact peak. To test the sharpness of the lineup
rotate the oscillator dial over a band of about 10 K C either side of peak. A properly
aligned I F system should peak sharply at the proper frequency. Always work the
osocillator at the lowest signal strength that will give good indication. Therefore,
switch to the low output cord as soon as possible and retard attenuators regularly as
alignwent proceeds.

A V C ACTICN: To check the A V C action resonate the receiver to the oscillator at
any convenient frequency and slowly increase the oscillator output until the output
meter shows distinct flattening of the receiver output curve. Such flattening of the
receiver output curve should occur before the power output reaches the point where dis—
tortion begins.:

R F ALIGNMENT: Connect the output cord of the oscillator to the antenna post of the
receiver through a .00025 condenser to simulate an antenna, Always use the lowest
output from the oscillator that will give good indication. To obtain best results
it is necessary to follow the alignment instructions of the receiver manufacturers
during thig operation as there are many variations. Care should be taken to see that
both oscillator and receiver are grounded. Fundamental frequencies are available
from the oscillator up to 30 M C but the instrument is rich in harmonics which are
absolutely reliable for still higher frequencies.

SELECTIVITY TEST: After the receiver is completely serviced connect the low output
cord to the antenna post and rescnate the two at some convenient point, then swing the
oscillator in steps of 1 K C each side of the peak, noting the ocutput meter readings.
When this is plotted on squared peper it will give an accurate selectivity curve. Such
curves are usually made at several settings on the receiver dial since no receiver has
uniform selectivity across its full tuning range.

SENSITIVITY CURVES: Aftsr complete servicing of the receiver connect the low output
cord to the antenna post, adjust attenuation to minimum point at which signal can be
noted then swing across the tuning range of the receiver .to check comparative sensi-
tivity at different points on its dial. A little experience using the same equipment on
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different receivers will establish emperical standards that will be reliable
for most purposes.

GENERAL: The CLOUGH-BRENGLE Type O C Oscillator contains.2 - 37 and
1 - 36 tubes, which are not particularly critical. They are worked at a low
level and should last a long time. However, in replacement it is advisable
to select good tubes and if possible use the same make tubes ag originally
supplied with the instrument. This oscillator is ruggedly built and will
stand all ordinary usage but should not be tampered with, dropped, carried
by the cord, or, otherwise abused. Calibratlon is performed at the factory
entirely at fundamentals from quartz crystals. Re-calibration should not
be attempted without adequate equipment. It can be performed at the
factory for a nominal charge. It is fully gueranteed and will be serviced
free of charge any time within ninety days from purchase if raturned to the
factory, transportation prepaid, providing the defect is the responsibility
of the manufacturer.

811 of the data from which the original curved graph was made is on
file at the factory so that duplicate curves can be supplied without return-
ing the instrument, or blank graph shests are available at & nominal price.

MANUFACTURED AND GUARANTEED BY:
THE CLOUGH-BRENGLE CO.

CHICAGO U.S.A.



ALL-WAVE CONTINUOUSLY VARIABLE

Signal Generator---50 k.c. to 30 m.c. (6,000 to 10 meters)

All Fundamentals without use of Harmonics

Exclusive Features
Introduced b‘f
the new MODEL OC

® ACCURACY —b bands rach coversd by o disl 25 inches
|=li1'g. divided imte 400 diviiiesi, cach dividan 1/16 nch
wide. Readings o |/10%; sccuracy, Hand calibrated with
crystal oscillaton.

2 @ STABILITY —Electron coupling, "Tropical' impregnation
of all eoils, Three eparate tubes for three wcparate fune-
tions. Rugged mechanical construction.

® CONVEMIENCE—Continuously variable in frequency. 50
kilocycler to 30 megacyeles. Continwously variable in oui-
put, 12 micravalt ta 2 valts, 400 c-.u:|: audio tesk note.
Esternal madulation fram phonograph or beat frequemey
sicillater when desired. Line np:ﬂled without batheries.

An entirely new design for servicing All.-Wave and Short-Wave Receivers

Advances and changes in receiver design bring new problems
for the serviceman. The methods and equipment for testing
and adjusting older sets are not suitable for today's new all-
wave sets and for many of the recent sets employing entirely
different intermediate frequencies.

CLOUGH-BRENGLE engineers have developed in the new
" MODEL OC Test Oscillatar a complete solution to the prob-
lem of testing and aligning all receivers, regardless of their
reception bands or the intermediate frequency employed.

Intreducing countless entirely new electrical and mechanical
features, s performance may be summed up as follows: The
MODEL OC provides every known intermediate, broadcast,
and short-wave frequency on fundamental signals [ne confus-
ing harmenics) at whatever signal strength needed for perfect
alignment of any stage, no matter how badly out of alignment
or how great the amplification or high the sensitivity of the
set.

All this at an overall accuracy of Iy of 19 at any point in all
frequency bands! Use of an electron-coupled circuit and
careful engineering assure absolute frequency stability. Errom
of hcquc ncy setting . are banished with the new MICRO.
ACCURATE Dial that may be set to 1/10 of 15, accuracy.

The MODEL OC is compact, light weight, and built o take
the hardest service. Operation s from any |10 volt AC, or
D.C. line, eliminating the expense and weight of batteries.

Like all other CLOUGH-BRENGLE Professional Service Equip-
ment, the new MODEL OC Test Oscillator is sold on & satis-
faction guarantee. If after ten days' trial you are not entirely
satisfied, the purchase price will be gladly refunded.

CLOUGH-BRENGLE MODEL OC
Test Oscillator  List $49.85—MNet $29.94

The CLOUGH-BRENGLE CO.

1135 West Austin Avenue -

Chicago. U. §. A.




’ Clough-Brengle PROFESSIONAL Service Instruments

Precision Tuning Dial Spreads each Band over 25-inch Scale

Wetal Girder Conmstruction Provides Ability To
Withstand Severest Service

Al Parks Have TROPICAL TREATMENT

ERECIUEMCY BAMGE—From B0 kilocycles fo 3 megacycles [6,000 ta 10 meten)
without skigs, om lusdamental frequencies, completely calibrated. This range
is necessary for complete coverage of all intermed iate, broadcast, and short-wave
lreguencies new in use and provides asswrance agsingt abioleicence nal possessed
by imitrements Tading to afer tho complete coverage,

SIGHAL YOLTAGE OUTPFUT—Continuouily vamable by meani of iwo atbensation
contraly fram a high af I valts to the extreme low of | /2 microvelt. The perfeck
control of volume preventt overlosding the receiver o high outpwt and ssswres
gradual dropoll to practically zero.

S1% FREQUEMCY BANDS—are amployed o caved thii wde range. For each band
& separate completely shiebded coil is mownted om the rotating uail. The band
wrlectos conlicl om the front pamel rotates the desired coil to the contact positien,
doing away with the lowes and ibrays produced by lang leadi and wave-band
pwilches,

MICRO-ACCURATE DIAL—Allows output fregeency ta be sed te 110 af 1%
accuracy. The dial scale fer cach band is 15 imches long, divided into 400 divi-
vism, each | /16 ineh apart. This ease of accuraie frequemcy tettimg elimimatet
the frequest cause of errars in ordisary wariable aer condenses tused escillabors
which may be a5 geest sy several per cest, with a |80 degree dial.

STABILITY—ix wecwred through the uie ol an eleclron-coupled ckcdlaler csrcud
whote freguency oubput B not affeched by wide fiuctustion of tube vollage,
Careful devign of mechancal parts has eliminaied frequency shift from temper.
ature or hemidity. Oulput fregquency of cach bard i individually adjuited te
1ero beat against 8 crystal oscillator. This method was firsk employed in the
CLOUGH-BREMGLE MODEL O& Oscillater, and ol ase of these instruments has
ever come back to the factory over 50 cyeler (06 k.c.) off zere beat, even after
the mait severe service.

MODULATION—The MODEL OC istrodutes eatirely new Facilities o besting, N
prevides theie three types of sulput: 800 cycle modelated radio freqeency sigaal
fer all ardimary alignment work: an wnmodulated i sgnal; and & 408 cycle sudio
Prequency dignal for all sudio amplifier and ipeaier tests. In addition, a jack
is provided on the front panef for plugsing in & phonograph pickep or calibrated
aedia acillaler when ather than 88 cycle aedia modulation is desired.

CIRCUIT—The WMODEL OO employs the elechon-coupled el cicillaber erull
first introduced by CLOWGH-BRENGLE. Separate audio frequency modulatar
wbage it employed Yo auwne freedom lom freqeency diift and a pure 400 cpcle
mole thal does not shift with voltage change or tube feplacement, Separate
rectifler circwit provides power for these stages and i carefully filtered to prevent

Thiee Tubes

All Coily Sealed In Mctal

Rotaling Wave-Band Coil Mownting Eliminates Lose
and Changes of Calibration Caused By Leads

feedbach thieugh the power supply circuit, Employs one bype 36 and bwo bype
IF tubees.

AL, DR D.E. LIME OPERATED—Connecty ta any 110 valt pawer line. Fower cord
revistor distipates valtage drop for flaments externally of instrument to prevent
mesting and resultant frequency deift, Switch on frent panel allows indtrument ta
be shel o wiihawut disconnecting power card,

COMPACT SIZE—Only 10 x P x 8%~ deep. Mei weight B b, Housed s
Beawy metal case, crystallac finished, altording complete shielding and protection
againtt damage,

ECQUIPMENT—The MODEL OC in lemithed complete as described above, with

power cord, thielded eutpet lead, one type M #nd two type 17 labovatory teited
tubes, and isstruction sheek,

CLOUGH-BRENGLE

Service and Laboratory Instruments

CLOUGH-BRENGLE engineers have déveloped a complete line of
equipment for all labosatory and service besting needs, Wiite for in-
farmation on any equipment need, The following are same of the new
instruments on which bulleting are row ready:

Model OB Audio Oucillabor—A remarkably low price precision laboratery
instrument with new features making its use casier and application wider
than sny previeus equipment of thu type.

Model YM Vacuum Tube Voltmeter—Designed for laboratory use and
more accurate service work, Low in price and simplified to allow eaiy
set-up and eperation,

Model UC Unimeter—S5ets a new low price for a precitien ealibrated
Yolt-Ohm-Milliameter. Prevides AC., D.C. voltage and current, resst-
ance, capacity, and receiver outpuk ranges for all service testing.

Model OA Test Oucillater—The F#Fl-llll CLOUGH-BREMGLE fixed fre-
quency Yype electron-coupled oacillator. Similar in design to Hfl Madel
0C, but provides seven fized frequency outpubs instantly "i"la_hl'l by
wave-change switch, Used amd recommended by over 20 leading set
manufacturers.

Clough-Brengle Company

Crifices and Factary
1134 %', Austin Awve.
Chizago, U. 5. A,

Farm Mo, 14013

Expoat Dffice
41 Water 5b, Mew York, U. 5 Al
Cable Address: LIKEX
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