


IMPORT ANT , NOTICE

Cethede-rey tubes sre subject to demage through burning of the screen by the
empleyment of beam intensities which sre tog greet per unit ares. In view
of the fact that Cathode<Ray tubes sre not guaranteed either by ourselves

or the manufacturer against misuse of this charecter, the user should take
every precaution in protecting the tube against burning of the screen.

The spot should never be focused eon the screen without some voltage epplied te
either the horizontel or vertical plates. The intensity should then be turmed
up enly sufficient to form o well defined trece of modernte intensity. Some-
whet Righer intensity may be necessary when observing a complex psttern but

in such ceses the intensity should be retarded before either of the deflecting

voltages is removed.

9ne of the most common csuses of damege due to excessive intensity is the use
of the instrumont in en externsl light which is teo grest. Chosse a location
where the instrument is facing swey from windows end eut of the glere sree of
en everhoad light, In this wey » cleer, well defined prttern may be formed

et intensities which are within the sefe sperrting volues of the screen
mﬂteriﬁlc

Attention is also crlled te the fret thet the defleeting pletes inside the
tube are delicetely mounted rnd if the tube is dropped or etherwise suddenly

jarred they will bend out of plece, oftoen before the glrss envelope bresks,
thus meking it impossible to provorly center the spet .,

. for oxemination in our plent, HACJUSTMENT SABLL OV MHUD Lo BGLUL w—
ance with dates set forth in guarantee card in our files,

Vacuum tubes are specifically excluded from the terms
of the gusrantec due to their nature as well as the fact that thoy
arc scparatoly and specifically guaranteod by the manufacturer.

All olaims for tubs adjustmont must be made ageinst the tube

manufecturcr,

The CLOUGH-~BRENGLT® COMPANY
2815 W, Ninotoenth Street

CHICAGO, U.S.A,




WARRANTY

We warrant each new instrument manufactured and/or sold
by us to be free from defects in material and workmanship; our
obligation under this warranty being limited to repairing or re-
placing any instrument or part thereof (except tubes) which shall
within ninety days after delivery to the customer, prove by our
examination to be thus defective.

In the execution of this guarantes we demand that the
instrument claimed to be defective under this guarantse, shall
be returned conly by our written pormission, transportation prepai&,
for examination in our plant, Adjustmont shall be made in accord-
ance with dates set forth in guarantse card in our files,

Vacuum tubes are specifically excluded from the terms
of the guarantec due to their naturec as woll aeg the fact that thoy
aro separatoly and specifieally gueraenteed by the manufacturer,
All clelms for tubs adjustmont must be made against tho tube

manufacturecr,

The CLOUGH=BRENGLE COMPANY
2815 W, Ninotcenth Streaet

CHICAGO, TU,S,A,
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OPERATING INSTRUCTIONS

The CLOUGH~BRENGLE
Type . 10E Ogcillograph,

l, SETITING UP

The type 105 Oscillogreph is shipped complete with all tubes in place and
ready @r operation, Reference should be made to the nemeplate on the side of
the case to determine the proper line operating voltage and frequsncy.

2. THE CQNTROLS

The 105 Oscillograph is equipped with complete control for the adjustment of the
tube snd spot, The controls for placing the tube in operation initially eare
pleced along the lower front of the instrument and are designed in theilr order
{from left to right) INTENSITY, FOCUS, LEFI-RIGHT and DOWN-UP, The control
marked INTEKSITY also cerries the ON-OFF switeh for line power and is OFF in the
gxtreme counter clockwise position es indicated,

At the upper left of the panel under HORIZONTAL is the control for the
AMPLITUDE in the horizontal direction, The switch for choice of sweep 1s
designeted LINEAR SWEEP and BINDING POSTS., The amplitude control is effective
when the switch is in both positions.

At the upper right, under VERTICAL, is the control for the vertical delecting
plate marked AMPLITUDE., For the study of R,F, voltages st frequencies above
100,000 cycles per second, provision is made for direct comnection to the
vertical plates by means of a port hole near the top on the righthand side of
the omse. The opening is normelly closed by means of a button, which may be
disengaged by inserting a screwdriver under theedge end prying outward., Open-
ing this port will disclose two terminal screws sonmnected together by & link,
For study of R,F, potentials, this link should be removed and the pulse
applied to the vertical plates by meking connection to the bottom terminel
serew and to the ground binding post on the front panel,

The smplitude oontrol is effective when tha smplifier is in use, but is elimiw
neted when the amplifier is out of use in order to avoid phase shift of the
voltage being observed due to the capacity of the doflecting plates of the
Cathode~Ray tube in conjunction with the high resistence of the volume control.

In the center of the penel is the mein control for tho LINEAR SWESP FREQUENCY
with steps numbered in the frequency renge of each position, To the left of the
mein control is the VERNIZR control which allows interpolation between tho
fraquency ranges.

At the right contor is & two position switch which permits the linear sweep
circuit to be controlled from INTERNAL or EXTERWAL circuits, while just below
is the comtrol go?srning the amount of voltage introduced into the linear
sweop circuit for control purposes. This knob is designated SYNCHRONTIZING
VOLTAGE COMTROL,

3, THE COMNECTIONS TO THE INSTRUMSNT

Binding posts are provided for connactions to the VERTICAL and HORIZONTAL cir=-
cuits and are mounted on either side of the panel, The posts for cemnection to
the vertical deflecting plates are mountod vortically one above the other, as
aro the pair of binding posts for conncction to horizontal deflocting platos,
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Attention is direcbed to the fact that one post of each pair is marked GND,
indicating the grounded side of the cirouit,

At the lower right of the front panel is u post for connection te the control
oireuit of the linear sweep, (EXTERNAL (ONTROL VOLTAGE). The other connection
of the circuit should be made to one of the binding posts maerked GND. These
posts are for connection to the source of voltage under tost when the switeh
designated SYNCHRONIZING is turned to the EXTHARNAL position,

4, PLACING THE TUBE IN OPERATION

Set the controls, INTENSITY and FOCUS, so that the arrows are approximately
three~-quarters on, After the tube has had about throe minutes to werm Up, &
spot or green haze should bo seen on the screon, Adjust INTENSITY and FOCUS
simultancously until the spot has beoen focused down to about L/64 inch diasmeter,
N ot o:= DO NOT ALLOW THIS CONCENTRATED SPOT TO REMAIN ON THE SCREEN FOR MORE
A MIBUTE AT A TIME or the material on the socreen will be deteriorated,
The life of tho 913 tube ig practically that of the goroen, so it will prove
economicel to place the tube out of operation at any time when the cireuit
adjustments are being made, otec., by rotarding the INTEKNSITY ocontrol slightly,
This will avold the necassity of waiting for the warm-up cach timc an observew
tion is to be made,

The 105 Oscillograph is designod so that it may bo oporated in ordinary deaye
light, without the necossity of inereasing the scroun intensity boyond the

safe limit, This may bo accomplishod by ocatching tho cdge of the nickole
plated bozol around the 913 tube and pulling forward, thus bringing the tubo
hood out from the front parel a sufficiont distance to place tho tubo screen in
8 comparestivoly shaded position., Operation by this menner in s subdusd light
allows a lowered scrocn intensity which will prolong the 1ife of the tubo,

Turn the horizontal control switch to LINZAR SWEEP and turn up the horizontal
amplitudo sufficiently so that a trace is formed practically complstely across
the seroen of the tubo,

The initlal sotting of the spot or trace vill vary with tho type of measuroment
to be made, and con be controllcd with the two knobs designatcd LEFT-~RIGHET and
UP~-DOWN, tha first mentioned moving spot from side to side and sccond in tho

up end down directiom, For the goneral run of applications, those adjustments
will be made so that the spot is contored on the seroon, For others, such as
freq woncy alignment of radio rocoivors, it will bo dosirable to move the spot
protty well up or dovm on the screon initially, deponding on the typo of
detoctor used in the output of the recoiver, This matter is troatod moro fully
in the instructions for tho CLOUGH-BRENGLE Froquoncy Modulatoed Oscillator., °

B, APPLICATION OF VERTICAL VOLT. GRS

With the a bove adjustmonts mado, tho instrumont is roady for theo study of volte
agos applied to the vortical plates, Binding posts for those connootions

éppear on tho right side of the pancl (mounted vertieally), It should be nobed
that the low:r post of thc pair is merkod GND, (ground) which should slways be
connocted to the oarch or low potential side of the circuit under test, If the
instrumont is used in a room containing equipment or wiring that causes stray
fields ebout the room, it will be nooessary to actually ground this post to
prevent spurious deflections showing on tho tubo sereon,
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When the amplifier is used the knob at the right (AMPLITUDE) controls the
amount of voltage applied on the input to the amplifier, and hence the
excursion of the spot in the vertical direction,

With the vertical amplifier in use and adjusted to high gain, the vertical
posts will be found very sensitive to stray AC fields, for thig reason it is
suggested that the high lead to the vertical posts be shielded, whenever the
capacity of such shielding will not disturb the circuit under test. In this
way it is assured that the pattern will not be distorted by stray flelds
picked up by the loads and trensmitted to the vertical deflecting plates.

With the vertical gmplifier in operation, the input resigtance of the instrue
ment is 1 megohm and DC currents are blocked it by means of a condenser,

With the amplifior out of operation, however, nc control of tho vertical ame
plitude is provided. This is done to climinate any possible alteration of ths
phase of the applied voltage due to the combined action of the resistance of
the volume control (if used) and the internal capagity of the Cathode-Ray tube,
this boing a matter of great importence in some measurements,

6, APPLICATION OF LINEAR SWSEP T0 THE HORIZONTAL PLATES

The designations of the horizontal deflecting plate controls have already
baen discussod,

The Linesr Sweep is used in the determination of wave form of the output of
audio amplifiers and modulation measurements, as desoribed in the CLOUGH=-
BRENGLE Application Bullotin on "Cathode-Ray Testing and Analysis", end is
incorporated in the 105 Oscillograph,

The Linear Sweep consists of an 885 tube functioning as a sawtooth wave
generator, together with an amplifier tube type 6F6, comected as = triods
snd so biased as to straighten out the inherent nonlinearity of the condenser
charging cycle and bring the output to a condition of perfect linearity.

6a, FREQUENCY /DJUSTMENT SVEEP? R.LTE

The prineipal frequency adjustment is the kmob in the center of the panel vwhich
permits epproximate adjustment. sctual frequency rangs on cach step will be
found to be somewhat wider than indicated on the panel, these figures indicate
ing the renges possible on each range despite the individuslvariations in
instruments, tubes, ete., After the proper range is selected, accurate adjust=
ment of the froguoncy can be made with the knob to the left, designated VERNIER.

6b, SELECTIHG THE PROPER FREQUENCY

The sweep rate solected should always bo equal to or less than the fregquency
of the woltage under observation, If the swoop rate is equal to the frequency
of the observod voltage, two waves will bo seen, ote, (Sec Pattorns & & 6 of
the €-B dpplication Bullotin).

6c, DOUBLE TRACES

There are adjustmonts of the sweep froguency in relationship to the observed
freq uency which will permit of stationary peatterns, but which will be multiple
traces, Multiple traces obscure tho true nature of the wave boing studied and
| ero dus to misadjustment of the instrument, The most common ceuse of those
| tracos is due to setting the sweep rato to a higher froquoncy than the freguen-~
ey of the weve being studied, although setting to some of the harmonic ratios,
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such as a/s, &/4, 4/5, eto,, will also causs multiple traces, The usual

solution is to roadjust the swesp to a lowor froguency until a single traco
of the dosired number of cyeles is seon, (Sce Pattorn Ho,7).

6de CQNTROL OF THE PATTERN

After the pattern has been adjusted, it is necessary to introduce & small
amount of energy from the circuit under sxamination {or one of related free
quency) to the control circuit of the 885 sweep circuit tube in order to
synchronize the sweeping action of the circuit to the frequency of the eircuit
under observation, and thus hold the pattern stationary on the screen of the
Cathode=-Redy tube, The choice of voltagse for control is made with the switch
on the right center, merked INTERNAL~-EXTERNAL, while the degree or amount of
voltage introduced into the sweep circuit for control purposes is governed by
the knob designated VOLTAGE COWTIROL just below,

On the INTERNAL position, the control is connoeted internally in the circulit
so that the timing wave is controlled by the voltege under observation, The
input characteristies of the vortical platss esre not appreciably altered by

the introduction of the control circuit in this manner, This connection is

useful in the general run of audio frequency moasurcmonts,

In some messuremoents, such as tho observation of modulated R,F, currents, it
1s necossary to control from the source of A.I's modulation rather than from
the modulated R,F, current, This and similar measurements are made with the
switeh set to tho EXTERWAL position, This comneets the input of the control
circuit to the binding post at the lower right of the front nanel and ground,
making it eveilable for connection to the propor peint of the circuit under
examination,

In applying theso connoctions to the circult ynder tast, the impedance and
power requirements of the clreuit should be regerded, The impedance is
approximatoly 75,000 chms and it will bo necessary to apply sbout 1 volt
minimum across this circuit in ordor to exercise propar control over the 885
tube, In no case should tho applied volitago oxceed 200 volts, voltages in
excess of this amount te be reduced by insortion of & resistor or extornal
transformer.,

In observing such voltages as ripplo hum in the output of amplifiers and othor
similar phenomena which are definitely releted to the frequoncy of the supply
line, it will be desirable tc use an external 60-cycle sweep on the horizontal
plates,

With either of the two positions of the switch, the amount of voltage asctuslly
introduced to control the discharge of the 885 tube is governed by the kuob
marked CONTROL VOLTAGE, This should in all cases be used at the minimum
setting which will satisfactorily lock the pattern, Sometimes a pattern may
become distorted duc to adjusting the FREQUENCY control too far off the
actually desired sweop rate and then attempting to lock it into synchronism by
the application of exocessive control voltages, A better plan is te retard the
CONTROL knob completoly and adjust the FREQUENCY VERNIER until a practically
stationary pattern is formed, and then introduce just sufficient control
voltage to lock the pattorn,
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7. LIMITATION OF VOLTAGES APPLIED

In order to avoid damsge to any of the internal parts of the instruments, it
is important that the peak voltage spplied to the horizontal or vertiocal bind=-
ing posts be limited to 400 volts,

This will involve the use of an external transformer or dropping resistor for
excessive A,C, potentials and a guerd circuit consisting of a condenser end
resistor for circuits that have excessive D,C, potentials,

In applying externsl protective ocirecuits, ocare should be exercised to ses that
the circuit reactsnces are such as not to distort the wave to be observed,

The EXTERNAL CONTROL VOLTAGE binding posts of the linear sweep circuit in the
MOIEL 105 are not conductive to direct current when other side of circuit is
connected to ground, as there is an isolating condenser in the oireuit,

8. AMPLIFICATION ON THE HORIZONTAL PLATES

A few spplications call for the application of an amplifier on the horizontal
plates of the Oscillograph, When this is required the sireuit under test may
be comnscted to the horizontal binding posts and the frequency selector switch
turned in the extrems clockwise position marked TO HOR, THRU AMP, At the seme
time the horizontel control switch is turned to LINEAR SWEEP,

In this way the 6F6 tube is used as an amplifier on the horizontal deflection
with & gein of ebout 6,2 which is controllable with the horizontal AMPLITUDE
control, In order to avoid overloading, the input voltage should be limited
to 20 volts, or a high resistance voltage divider may be usod on higher volte
agos to keep the input below the overload point,

9 . T-UBE REPIJI’LGEMNT

All tubes are amccessible by removal of the front panel and chassis which are
one unit,

A BOPILl«Cal T4F gujig

GENERAL

.

The purpose of the following outline is to set forth as specifically as possiw
ble thoe external circuit conneéctions and control.settings of +the MODEL 105
Oscillograph for carrying out the applications troated in a more general way
in the CLOUGH-BRENGLE Aipplication Bulletin covering Cathode-Ray testing and
analysis, It will be found very useful to consult this bulletin in comnection
with the operation of +this instrument,

In casos where no mention is made of certain of tho binding posts and controls
on the instrumont, it may be taken that such connection or adjustment is of no
significence for the partioular application.

It is assumsd, of course, that the spot has been properly focused on the
screen before proceeding,

E NS

I &
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(A) PEAK VOLTMETER

No sweep of any lkind is neeossary for this measuromont and the application
divides into two socctions,

(2) For pesk voltages of the order of 5 to 58 volts and of frequenciss from
15 eycles to axtremely high redio frequoncies,

Conmect tho unknown voltage to the vertical imput (locatod behind the port hole
on the right side of tho case) end ground, THE PATTERN, A vortical trace
| will result, Soo Pattern Wo. l. RESULTS. Scéloc tho distances "A" and "BY,
Tho peak voltage will then be equivalent to the distence "A" or "B", For
approximate results the pesk voltages in the two directions can be taken to
- tio. & ' be 55 volts per inch, Whoro closer data is required the sensitivity mey be
N = compared with tho height of measurod sino voltages from the power line or
. oy from a source of similar froquency. POLARITY., With the tube operstad under
; ' these conditions, the distanco "A" in tho upward direction will represont
nogative voltagas, the distance "B" dowmward positive voltages.

e e STRLJUMA . (b) Peak voltages of tha order of .2 to 10 volts and freguencies botween 15
el - : J oycles and 100 kilocyclos,

Connection in this instance should be mado to the vertical binding posts on
the front pancl,

e Lbelil S ) ‘ Advence the Vertical Amplitude control until a trace of convenient length
| is obtainod,

RESULTS. The same type of trace as above which can be scaled, Tho amplitude
Wwill depend on the degree of gain introducod in the internal amplifier by
means of the vertical amplifier control, so that this will have to be takon
into aecount in computing tho wvoltage, Tho two peak amplitudes can be
calculated, approximately, taking the sensitivity of the oscillograph to be
.95 volts {pesk) per inch for the defloction each side of zero, with the
amplifier at full gain, The amplifier omplitude control is substentialily

- " 3 linear so a proportional factor for this control must be introduced with the
- o - me L above sonsitivity figure when used at other then full amplification, A bettor
o e o Qpadd | @ ec @ : plan is to introduce & measurcd value of sinusoidal current preferably of tho
et o e ok by ' seme fregquency to the verticsl posts, and celibrato in this mammor when an
oxact moasure of the poak amplitude is needed, It should be noted shat the
introduction of the smplifier reverses tho phase of the defloetion so that
amplitude in the upward direction is now positive, while the dovmward
direction is causod by negative poaks,

B a3 B o | il B SLRnae (B) FRENUENCY CALIBRATION (Lissajou's Figures)

f It is customary ‘o connect the known frequoncy to the horizontel plates and
the unknown to the verbical plates,

If the known frequemey is to be tho 80 cycle line, or if the kmown frequoncy

i 1. is ethor tham 60 cycles, throw the frequency seloctor switch to HORIZOKTAL
ki ‘el e 1. , AMPLIFIER position conneeting the known froquency to the horizontal binding

o HBuR ' posts through the amplifior, Throw the horizontal plates switch to

LINEAR SWEEP,

PATTERN, Exemples are given in Patterns No, 8 to 12 and 12i to 13N in the
Builcotin, as well as in eny standard physics text,
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RESULT., If a stationary pattorn can be produced, imagine o rectangle eire
Somser ibed about the pattorn, Count the number of contacts along the
horizontal side of the roctanglo and along the vertieal., The ratic of the
two froguencics being compared is the ratio of tho number of contacts along
the TWo BX0S,

Where the two froquenciocs aro not in oxact harmonic relationship, a pattern
may be formod which will turn at such speoed that the numbor of turnings can
bo counted and timed with a wntch, If one frequency can be slightly variod
in order to determine whether it is ~bove or balow synchronism, then the true
frequency can be determinod by taking into account the frogquency ratio for
the pattorn nearest in frequency ond the rato of turn - as dobermined with

a watch,

(C}) PHASE DATERMIN.TION

Connoot tho horizontal and verticel binding posts to the two points in tho
cireuit in which the pheso is to be detorminod.

It will be proferable not to use the vertical amplifier, particularly if the
froqueney is in cxecess of 5000 eycles, to eliminate phase distortion in tho
volume comtrol cireuit, For the samo ronson, it will be desirable to work
with the horizontal amplitude centrol at maximum amplitude. The amplitude

of the pattorn should bo controlled by adjusting the amount of curront in tho
oircuit under. tost, PATTERN, “horo tho two currents are of the same fro-
quency, tho pattorn will be of tho naturs of Pattorns 8 to 12 in tho Bulletin,
RESULTS, Tho nctual phaso of tho two voltagos will be givon by circumscribing
7 rocuonglo and evaluating the phase from the intercopts, as described in
the Bulletin,

(D) AUDIO DISTORIION (Using Linoar Swoop)

Connect the voltage to bo obsorved to tho vortical binding posts, using the
vortical amplifier or not, eccording to the voltage available for the tast,
Turn the horizontal conbrol switch to LINE.LR SWEEP and the control switch
to INTERN:L, A~Adjust tho froquency dial and tho vornier in accordance with
the instructigns dotailed in Par, (6) and lock the pattern with the knob
merked VOLTAGE CONTROL.

PATTERN, Scmplo Pattorns are given in the Bulletin, Seo Pat, 5, 6, and
13 to 15,

RESULTS, It must bo romsmbered that a voltage of cwrrent cannot have more
Than one valuo at any instent, Sinco the sweoping of the horizontel axis
roprosonts timo, it is apprant that double velued iraces along the vertical
axis of the scroen must bo due to misadjustment of the equipmont as discussed
in Par. (6c) rather than to any phenomena in the circuit being exemined. For
this roason be cerbain that the trace is single valued bofore attompting to
draw sny conclusions,

Moke use of the amplitude controls for both the horizontal sweep and the
vertieal oxcusion, in order to got the best rolationship botwoen longth and
width of tho pattern, If a short "time" axis is used togethor with a tall
trace, evon o sinusoidal voliago may appear to be "pesksd".
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The Sense of The Trace, Using the internal sweep of the 105, the sweep
aetion 15 In Such direction that "time" appears to start on the left and
progress to the right, If the vertical amplifier is in use, positive pesaks
appear above the sxis and negative below, Without the vertical amplifiews
in use, the reverse is true.

Where necessary, the tube can be scaled and calibrated in the same menner
described for use in measuring peak voltages. Detailed analysis of the trace
csn be sccomplished by photographing the trace and removing s=mme %o the
drafting board, where the usual analytical methods cen be applied, and whore
such deteiled informetion is necessarys Much cen be detorminod by obsorva=
tion, howover, using the illustrative material presented in the Bulletin and
the simplo rules bolow,

(a) Waves containing only the fundamental, or fundamental and odd order
hermonies (third, fifth, etc,) are symmetrical; that is, each half
wave is exactly like the provious or following half wave; roflected
to the othor sido of tho axis,

{b) By tho semo token, apgy dbssymmetry is accountable for only by the
prosence of diroot curront or harmonics of cven ordor {socond, fourth,
etc.)s The effoct of direct curdont; when prosont, is removoed from
the traco by the condemser in sorics with tho leads to tho "Yortical®
doflooting platos of the oscilloscopo.

(¢) Vory high harmonics of small amplitude causc a ripple along the goneral
wavo shape, whieh is oasily recognizable.

(d) Small faint traces, which dart out from the mein trace at irrogular
intervals, arc dwo to inharmonie translents. Sometimos those are of
such high frequoncy, comparcd to tho fundamental, that their tracos
ara Paint and not soon, BOvidence of them still romains in many
_instences in e thiming out of the mein trace at that point of the
fundamontal where they occur.

REFERENCE: A splendid treatmont for tho analysis of traces is contained in
Stoinmobz's "Enginoering Mathomatics", (MoGraw~Hi1l), In eddition this work
is oxtonsivoly illustrated with traces showing the offsct of harmonics of
various orders, amplitudes, and phascs, Inspection of these figuros will
allow the mental analysis of meny tracos without recourse to specific
analybtical mothods, As a troetiso cepecially valuable for tho gonoral
tochnician "Ridort's" - "Cathodo~Ray Tubo at Work" is suggested,

(E) AUDIO DISTORTION (Using Harmonic Sweop)

Connect the voltage to be observed te the vortical binding posts,

Connoct tho horizontal binding posts to the source of A,P. testing volbego,
{boat frequomcy oscillator or such) and turn the horizontel switch to

" INEAR SWEEP" so that the horizontal smplifior mey be brought into play,
PATTERN, Illustrative Pattorns are givon in Patts, 16 to 20 in the Bulletin,
RESULTS, Tho interpretation of pattorns formed in this mennor 1s necossarily
moro complicated than whoro the linoar sweep is used to obtain a definito time
axis, The patterns in the Bulletin show the reletionship betwoon the patterns
obtained by this mothod and the simpler patterns obtained by means of the
linear swoope

et

ot
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(F) HUM DETECTION AND OBSERVAITON

Conneot a 60~oyclo voltago to the horizontal binding posts.

Check different parts of tho circuit undor test for hum, by conneoting to
the vertical plates.

PATTERN, Illustrative pattorns are given in the Bullotin, Pats. 21 and 23,
Hum pattorns arc almost invariably complex, tho importent thing being bto
rocognize whothoer the principal component is 60 or 120 cycles, This is
fully oxplained in the Bullstin end will not bo gonc into further hero.

(G) MODULATION ANMLYSIS (Using Lincar Swoop)

Do not use tho verticel amplifioer. Conncet the ground binding post and the
vartical hinding post, locatod behind the port hole inside the righthend
side of the case, to a search coil consisting of a fow turns of wire, This
coll should bo placed in proximity to the antemma coil of the transmittor,
On powerful transmitters, sufficient vertical amplitude may be obtained by
simply placing the search coil near the ground or feeder leads,

Turn the horizontal switch to LINEAR SWEAP and the control switch to
EXTERN:iL, Comect the CONTROL binding post and ground to s convenient point
in the A,F, modulation systom of the transmitber, whero a fow milliwatts of
energy mey be obtainoed without upsotting the cirouit characteristics, See
Par, 6D Above, Saot tho sweop ratc to that of the -, F. modulating freguency
or a submultiple, PATTERN, Illustrations end the manner of interpreting
same aro givon in the Bulletin, Seoo pearticularly Pats, 25, 26, 27, 31, 32,
35 and 36,

(H) MODUL.TION JNALYSIS {using Harmonic Swoop) TRAPEZ0IDAL METHOD,

The vertical comncections and adjustmonts arc the same as for the proceding
topid. The horizontal switeh should be turned to "BINDING POSTS", and the
horizontel binding posts connected to the output of the spesech amplifier
thru a high rosistance divider 50 that the potentinsl may be dropped to a
satisfactory level, PATTERNS, Bos Pats, 28, 29, 30, 33, 34, 37, and 38
of the Bulletin, togeThor with thoe text regarding them.

(5 I1.P. and R,F, FREQUENCY .ALIGHMENT

(a) When usod with the CLOUGH-ERENGLE Frsquency Modulated Oscillator,
oonnect the vertical binding posts to tho detector output as indicated in

the instructions accompanying the Modulated Oscillator, and use the vertieal
amplifier. Turn the horizontal switch to BINDING POSTS or LINEAR SVEEP as
indicated and plug tho cord from tho Modulator into tho socket located behind
the port hole on the left side of the case of the 105 Oscillograph,

PATTERNS and RESULTS, Those are gone into fully in the Frequency Modulator
instruction sheot,

(b) When used with othor fraquency modulated oscillators, connect the
vortical binding posts to the detoctor output, and use the vertical amplifier,
Turn the horizontal switeh to LINEAR SWEZEP., Turn the control switeh to
EXTERNAL, end connect the CONIROL binding post snd ground to the proper

posts on the froquoncy modulated oseillator,

; P o— |




. Model 105 Instructions,
Page 10,

(X) OVERALL DISTORTION IN RADIO RECEIVERS,

Distortion in radio receivers is often dus to causes other than circuit

faults in the audio frequency amplifier, If ths 400 cycle output of the

test oscillator 1s examined in accordance with the conditions set up for

tronsmitter amnalysis in (G) above so that tho wave form of the modulation

% is known, then the output of the oscillator cen be impressed on tho input
= : of the receiver (Ant and GXD posts), ond the &,F. output of the wave across

the voice coil of the speaker observed to sco that there is no distortion

' in any portion of the recoeiver circuits,
| Connect the vertical posts agross the voice coil of the spesker,
N ; - : : : ‘Make all other edjustments in sccordance with Par., (Y) above,

RESULTS, If thero is no distortion in the receiver cireuits, the outputb
wove as observed should have the samo shape as thoe modulntion voltago of tho
test oscillator,

(L) EXAMINATION OF rUSH-PULL AWPLIFIZR FOR MODDLATION HUM

This typo of distortion is fully diseussed in the Bulletin (Sec, f-D)

(a) With Linoar Swacp,

Conncet tho vortical posts across tho output lead of tho amplifior
o} _ and uso the oscilloscope, vortionl amplifior or not, as required to
: got propor amplitude,

Turn the horizontal switch to LINEAR SVEEP,

Turn the control switch to EXTERNML, Conuoet the synchronizing
voltago binding post and ground to a sourca of 80-cycle voltage,.
' e : ¢ 4djust the swoop rato to 80 cycles or a submultipla,

% . ; 5 b F P38 Tho emplifior should proforably bo oxcited with a froguency of
1000 cyelos or highoer,

P.TTZRN. The charactor of the pattern is given in No. 22 in the
Bullotin,

(b) With Hermonic Swoop,

Vortical conncctions the samo as in (o) abovo,

’Ff'”“ﬂﬁ* ; 1 : Connect the horirontal platcé to a sourceo of 80~cyclo voltepge, If the
amplifier is used it is nocoss-ry to koop the 60 e¢yclo input to loss
thon 20 volbs, to avold evorload,

PATTERN, Seo Patt, No, 24 in the Bullotin,

a.‘ . — M
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