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ENGINEERING REPORT
by Goorge M. Facte, P. £,

DESCRIPTION OF THE AUDIC PILOT
for BROADCAST AUTOMATIC LEVEL CONIROL

Purposaes.

The Audlo Pilot has three purposes In a radlio broadcast system which are
doscribed below:

Maximum Modulation: The primary purpose of the Audio Plloc is to provide an
audio modulating voltage to the radie cransmitter which is, at all times, tho very
maximum the system limits can accept without wiolation of the limits, and consistant
with che ultimace for maximum intelligence and the highest degree of desirabilicy
for all material transmitted.

Prevencion of Overmodulation: The sacond purpose of the Auwdio Pilet is Co pre-
vent overmodulacion ac ony cime, regardless of che nature or intonsity of the wave
form cransmitted,

Automatic Control: A secondary or third purpose of the Audio Pilot provides
exact automatic level concrol regardless of errors on the part of the control
board operator or the lewel characteristics of the original material.

Installation,

~ The Audio Pilot takes the place of the limiter, compressor, and any other
leveling device used in the syvstem., It may be installed at the studio or in the
transmicter location, but it is slightly preferable to imstall it at the transmicter.

Brief Description of How it Works.

The awdio input, afcer passing through the input matching transformer, is splitc
into three channels for processing: the chrough pilot modulator channeél, the internal
limitar channeél, and the activator chanmel,

The Through Pilet Modulator Channel: The through pilet modulator channel con-
sizts of a balanced modulator and a final balancing output stage. The input awdio
is modulaced in the piloc modulacter at che pilot veltage control rate. The pilec
modulacing control voltage is completely balanced out of the output, leaving only the
original audie, but with new amplitude characteristics in accordance with the pilet
midulating voltage.,

The Internal Limiter Channel: The internal limiter channel has internal charaec-
teristies somewhat typical of a scandard limiter., 1ts audio output is rectified,
split and fed inte the integral control amplifier, and differential control amplifier.
The integral control ampliflier has two outputs of slightly different amplitude.

Pumber one output is used to produce internal limiting. MNumber two output (slightly
different from the number one output) contains the integral part of the pilet modulat-
ing voltage. 1t differs from the number one cutput volrage just énough to produce a
perfectly flat output characteristic, rather than the rising characceriscic of che
internal limiter. The differential amplifier passes race of change voltages to makc
vp the differential part of the pilot modulation voltage. This circuit is instanca-
néous S0 a5 to catch any lowd surprise or spike pulse awdio veltage, and will docay
instep with the intergrating circult rise, A sceond desirable characteristic derived
from this integral-diffcrential combination control circuit is that gun shots, rTocord
pops, or any sudden clap noise will not punch holes in the program.

The Activator Channel: The activator channel produces two modes of aperation
of the intérgral control circuit: active or rest. With ne audio input {(audio level
below a preset value of -approximately -35 dbm) the circuit goes to rest. In the rest
position the gain change is very Slow and sSeeks a low resting value. With audio in-
ut levels abowe the present level, the circuit goes te active. In the active position,




gain time release is more rapid and the gain can reach high values with a low lewvel
signal input. The input audic to the activater chamnel passes through a 60 cyele
bridge notch Eilter so that 60cycles by its self cannot pass through to operatoe the
activator circult. The purpesc of the activater circult is to prevent noise pumping
during silont periods such as between words in a specch program, or during silent
pauges in music, and to set the gain to a cleser ready to go position for future audio.

Special Fegtures,

Proof aff-on and Proof Calm Controls: With the proof switch thrown to on, all
outomatic comtrel is disabled and the channel gaim is controlled by a manual control,
and the gain is recad on the gain meter. This scrves two purposcs: onc, it simplifys
the running of an audio proef; two, it gives a method co moke a direct vcomparison
between Sound produced by the auvtomatic control against the original sound.

Recovery time: Recovery time is continuously variable from slow to fast. This

allows for a setting which best satisfies individual broadcaster noeds,

Balancing: The unit cencains circuits to test and balance tubes over its com-
plete dynamic range of operation,

Leveling Characteristics: A flat lovel characteristic is belicwed to be by far
the most desirable. This unit is capable of any level characteristic; thus if the
level characeteristic of any older type limiter, compreéssor or a new dreamcd of charac-
Eeristic was wanted, the Audio Pilot could be adjusted te such a characteristic.

Float Clippers: With the instantaneews flat characteristie of the Audio IMilot,
Eloating clippers become workable and desirable. The clippers float just abowe the
1007 modulation point. Then the negative float is weighted to cause a slight Sink.
The process is used to further increase modulation power, without over modulation,
and with absolutely no noticable distortion when switched in or out, but with a notice-
able increase of audio lewel,

Specifications.
Froquency response: + 1.0 db 30 to 20,000 cycles
Hormonic Distortien: below 3% at all levels
Insertion syscem gain: + 10 db
Input lewvel: O dbm
Qutput laovel: +10 dbm (maximum +20 dbm)
Useable goin change: &0 db
Input and Output Impedance: 600 ohms

Final Resules,

Coverage: For AM stations coverage is considerably increasced and the outer
limits are more definicely fixed. Close in service is improved wherc there is
exceptionally high noisc level from neon signs and ecc,

Volume: MNews casts and other speech material contains more intelligent infor-
mation and are therefore easier to listen co.

Desirabilicy: Here we have a new concept for audio broadecasting, that all
audio regardicss of its original dynamic lewel, shall be passced through the Systom
at the maxirmum level the system is capable of handling, Without direct egxpericnce
with this concept, the question (what affect does this technique have on the dynomic
effects of music, particularly classical music) should come to mind. From many
hours of experimentation with many people; 1 believe the maximum level concept for
broadcasting is more desirable to listen to than the normal or modificd concoprs
now in wse for sewveral reasons,; but the legical way for you to decide upon these
findings is to hear your faverite music played through an Audie Pilot system.
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ENGINEERING REPORT
by (George M. Tasse, P. L.

AM MODULATION PROCESSING - PRODUCTS AND SERVICE

Explanation of the Purpose and Scope of this Project.
The Products and services explained in this paper are for the purpese of anhancing

the AM modulation process s¢ as te deliver to the receiver the highest quality of desir-
able audio possible. The ohjectives are to extend the outer limits of uscable service,
Lo overcome man made interference, to provide a more pleaging Sound, te produce a morc
dynamic appearance compared te the present process or competition, and te increase the
general intelligence transmitted in order to make listeéning easier. The objectives sek
forth are accomplished In six items of products and services as described in the remain-
der of this paper,

The Audio Pilear,

The Audio Pilot is a product designed to provide automatic control of the audie
level fed to cthe transmitter. It uses a new concepk for broadcasting: the audio lowvel
fed to the transmitter is alwvays the maximum the system peak limitation will allew., The
lewvel i% controlled so exact, over modulation will newer occcure. The control board oper-
ator can not make gain contrel errors, nor is the lewel transmitted dependant wpon the
level characteristics in the original material.

The Linearity Correction Amplifier.

“This 15 a product designed to correct for nonlincarities that occure in the trans-
mitter audio and modulation process. It will extend the linearity range of the system
and reduce audio distertion of the overall system. The unit also provides for negacive
elipping and clip rounding so thar maximem advancage can be taken of the extended positive
range. A secondary purpose of the LCA is ro allow the using of old cransmitcer power Cubos
for many thousands of hours longer than otherwise.

The Responsc Metwork.,

A flac response is not the most ldeal to achieve the objectives sct forth. Fregquens-
cies below 100 ecycles are seldom heard in AM scervice. To transmit frequencies below 100
gycles results in the using valuable amplitude modulation space with a very small return,
The network maintains flat response down bo 100 cycles, then filters out all volcages
below 100 cyeles, and provides for a slight boost between 2500 to 4000 cycles.

Antenna Load Correction.

ihe ontenna impedance is usually not a constant resistance load for plus and minus
ten kilocyeles cach side of the carrier, and consequently some r-f sidc band power is
lost and can not be made up or compensated for by any other process. This scrvice con=
sists of measuring the band response of the antenna system network, designing and install-
ing compensating elements to the tuning network to provide a constant resistive load for
the pertinent boandpass.

Carrier Shift Correction.

Megabive carrier shift in an AM transmitier results in a decrease in demodulaced
audio power in the receivar, which 15 proportional to the square of the carrier shife,
As the P A. tubes age, negative carrier shift increases, Carricr shift correccion is
accomplished by adding to the Eransmitter a small modulation device capable of positive
pulse modulation with a shife of the IC reference, with modulation capacity up to about
Lén pereent.

Facility Service.

Usually some or considerable improvement te an existing broadcast station can be
made by bringing all system equipment up to its highest scandavd of performance in the
following areas: owverall [requency response, distortion, carrier shift, modulation cap-
acicy and sectings, P.A. effeciency and antenna tuning, and miscellancous items,
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DESCRIPTION OF TIE AUDLO PILOT SYSTEX

Primary Purposcs.

The "Acdio Pilot" performs soveral vital primary functions and sowveral
extra sccondary functions for AM broadcasting systems. The primary purpusas
are now listed below:

(1} To produce Chye suaxinnm swdulotion carrier envelopo power on a
standard AM broadcast transmitter for amy given program material inorder ko
provide the greatest possible eoverage.

(2) To improve the intelligibility and desirability of all program
material.

(3} To provide thc wost desired avtematic balance botween various
cypes of progrom materiol such as bebween music to speech, entertaimment fo
comnercials, telephone conversations, and etc.

{4) To correct for any galn riding errors that are fod into the system.

£5) To prevent overmodulation at all times and at ony lastant.

Secondary Characteristies.

(1) The galn deactlvates during silent or redundant perieds.

{2) It will rocosnize and onhance reverbration,

{3) It will not thump, pump, click, pop, swish, or maoke holes In the
audlo during paln acttack periods.

(4) It will automatically correct for transmitter changes over o short
or long poeriod of time,

L3} Il::lpnnst.: correctlion glives a more live sound.

(6) Audlo feoed to Eranseitter §8 automitically shut down inntantamconsly

"if the v-f carrier falls, and retuvrns after carvier reappears,
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CESCRIPTLON  (Continuad)

Deseription of the Procuss.

First the [requency rosponse is slightly altered Co botter FRU Lhe AN
transmission proccess, Mid=high [requeneics arc slightly caphazizod and Lh
low low frequencies are cut (all within FOC limits for AM Lroadcasting.

The second process invelves asymmetrical wave analysis and line roversing.
The awdie is [ed into the asymmctricol voltage gencrabtor and symmolty analysar.

If the symmetry is not corvect for AM moduwlation amd gain contrelling, the input
auvdie polarity is immediately roversed. If symmetry polarity Is corroct, no
sSwitching takes place.

The third process is a precision A.C.C. control system. This stage has
extromily fast attact characteristics. The outpulb 18 constant over o 7O db range
of input, but omplification does not increasc om mo or rodundant signals, due to
the activaror syatem, Recovery time is complex depending upon the naturc of the
profram material, boing fast for snappy loud material #nd slow for sustainud 2nfE
material,

The fourth process i3 a precision gain control system that operates off of
the information derived from the r-f modulated envelope. This accurately scts the
gain to fit tho negative trouwgh Tequirements of the transmittor. Reocovery cime ol
this system is slow and a function of the activator.

The [ifcth process is called float clipping. Duc to the prior asymmctrical
wave switching, the nggative peak is now thoe flatcer peak and very preciscly
controlled in amplitude, This will now allow for a further negativo wave shapening
process without adding apprecioble distortion, This process should net be uwsed (T
the asymnotrical wave switching process han aot CLaken plage Tivst. Thiz mopaliwv
float clipping process in association with the asymmolbrienl wove switcher amd
precisbon gain controls, will produce the greatest inerense in covelope power

ower any ollier knowd e Chegd,
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DESCRIPTLON  (Continucd)

Should the transmiticr r-f carricr fall, the ouwdio levding the Cransmictye

I8 Instantly shut down, which Pretects Che transmitier audio clivoules, and allows

fer an casy return to the air,

Conclusion,
e e AL

The audio pilot processcs are reSponse correction, asymmctrical waowve

analysis and sWwitching, precision A.G.C. control, r-f cnvelope negative trough

cantrol, and float clipping. This gives the most complate AM broadeasting ¢-f

envilope control known,

— e e e e
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PERFORMANCE SPECIFICATIONS FOR TIE AUDIO PILOT AP-3

Froqueney Responee:  Flat I 1 db between 50 Hz and 15 kilz.

Nlarmonic Distortlon: Bolow 1L for all conditiens of opcration.

Woalae Llewel: Below -65 dbm at normol galn,

Input Level: -25 dbn to +10 dbm. Low passages may bo as low as =50 dbn
for Euvll level output.

Qutput Level: Operate at +10 dbm. Can deliver up ta +25 dbm without
excending the distortion ratings.

Input and Qutput lmpedance: G600 Ohms Dalanced.

Ll.u}-;imwn ﬂﬂilE 75 db.

e — e

Atract Time: Inscantancous

Becovery Time: Less than & Milliseconds for shob attacts,
1 ko b sceconds for sustaining matarial.

Rewerse Switching: Less than 1% undesirable asymmetrical wave continuous
for 100 Milliseconds,

Automatlic output level control: Contyelled on the négative r-F trough.

Line vu‘luge: 117 volts #= 10 7

Line Current: 1.8 Amps
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The installation of the "Awdio Pilot" inte o scondord AGM. browdeost
systom is relacively simple. It comes complotely asscwbled in a 36 inch
rack. Lf the station has 36 inches of rack spacc, the unit can bo remuved
Erom the provided rack and re-installed in the stotion's rack; othoruisc,
all that is nceded i{s to place into positlon the provided roack. Ik pluzs

into standard 117 volt 60 ¢ycle power.

Input: The iaput audio is 600 ohms balanced and usually will come from
the stacien's control booard. Mo other bype of automatle goim control dewviec
should be left in the system. Input can be from a phone ling in the case ol

remote control, but input peak level shouwld nst be less cvhan =25 dbm,

Output: The output is usually connected inte the transmitter. It can
feed o phone line, but if the audio pilot is located at the studio, a8 r-f

amplifier will be neceded 1£ the r-f control feature is to b2 wscd,

R-F Input: R=F input is connected back into the sampling system of theo
Eransmitfer. In many cases it can be connected directly te the modulation
monitor r-f terminals. If this does not give enough r-f level, or if the
modulation carrier moter 1s pullﬂd.duwn too low, a scpavate v-f sompling will

have te be installed in the transmitter.

Power Change Over: Power change over for the Inserted r-f level has

been provided. If the station operates with a different power nighttime than
doycime, a conncetion should be made to the transmitier low voltage solinoid
{rom the r-f contrel wmit FH3, and the proper voltage relay plugned into che

relay socker,
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THE AUDLO PLLOYT
To place into oporation

For this instruckiun it is asswwed that the Tactory Lixed adjustmnts
are made and that the reader is preparing teo ploce che "Auwdio Pilot" intu epuration,

Start: 5Start by chocking ko sc¢ that switches and controls are in the [ullowing

positions:

Input = off (ecw)

. Dutput - off (ecw)

. Activatoy - full (ew)

. Clip = off (left)

Float = Minimum {(ccw)

Range = Minimum (ccw)

. Recovery = Minimm (cow)

Firat Control 561 - Position 1 (ccw) (-
. Second Contrel 572 = Position 1 {cow)
10, A=F, R=F switch 571 - a-f

-

s 00 = hlm B L R e

Input: Feed typical program material into the input. Increasc the 'Loput®
control uwntil there is a reading uf 0 db on the first gain control metcr. IF
the fnput control is below the 9 -u.t:.'lm:l: position, increase the value of the fixod
plug pad Pad.13. |

Feversing: The next operation is to determing the correct sctting of the
"Reversing" switch. With auvdio playing into the Llaput, as per above, set the
output Eo approximately BSY positive peak medulation as indicaved on a modulation
monitor or oscilloscope. Set the "Float Clip" control to about tho threc oclock
position, Switch the "Clip"™ switch to nnﬂE::;r Observe the modulation monltor
or scope for peak amplituwdes. Then roverse the "Reversing™ switch, If the
positives peaks of the modulated envelope increcase, the switch has now boon
ploced Into the corrcct position: if howewer, the positive peaks deercase,
return the reversing switch to its original posicien, The original position
is the correct pesition, (WARMINC De sure this switch is not thrown Lo the
wrong pesition, or the modulntion Jewel will not come up to optlimm performance).

How turn off the clip switch for the following adjustments,
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Qutput: HNow te adjust the “"Quiput® centrel, set the oulpul centrel Lo
glve negotive modulation very neor to LO0K. The Znd control meter should he

reading approximately O db,

R-F Carrier: Adjust the "Tuning" for a peak reading on the r-f meter,

and adjust the lopd te read .8 on the same meter,

Percent Modulatisn: Set the "Perceat Mpdulation®™ control to 287. Switceh

the "A-F R-FY gwitch to the H-F position, There should be no notlicable chang.e,
but you are now on r-f control. Seb the "Percent Modulaotion control ke the
axact deslred negative prok modulation,

Float Clip: Turn the float clip control to full cecw position and switch
the "Clip" swlitch teo on, HNow slowly increase the "Fleoat Clip" contrel., The
negative peaks will remaln constant, but the positive peaks will begin bto in-
cr¢ase, On 8 pgood avdio speaker monitor listen to the sipnal and increase the
"Floaot Clip" control wntil vou can just hear distortion. Mow back off the
control to a safe sounding point, This should occur between 1107 and 120 %
depending upon the condition of wour transmitter, It may occur closer te 100
if the transmlitter 1s not capable of more than 100% positive modulation.

Activator: For all of the above adjustments, che “Activater™ control
should have been Ffull cw position. HNow stop the input audio. Clese all control
bonrd kevs ond open only the moin announce microphone key, IF you are in the
control room with this microphone, you need to be guite, Turn back the activator
gain until the rest light comes on. This is a good place to stort, Further
operation experionce will tell you exactly where to sct the "Activator"™ conkrol.

Range and Recovery: The range control scts the amownt of monual recovery

range. The recovery contrel sets the rate of recovery for the manual portion
of the recovery operatien, Sct these controls from cxperiongs Lo besk FIE your

ringe and Tocowery nocds,
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LIST OF ALL CONTROLS AND SWITCHES
AND A BRIEF DCSCRIPTION OF TICIR SLTTINGS

Input: With tincoming awdio signal, adjust to glvo 0 db reading on the lst paln
meter when zero VU s being fod into the system,

ﬂ_ir:E_uil._- Adjusted to give a 0 db reading on the second gain motor when 571 ks on
the r-f position or to give 985 modulation when 571 Is on a-f,

Activator!: Adjust so that the system goes from rest to active or visa vorsa at
the desired level as deterymingd by che active-rest indicatoer lighcs,

Rest: Turn off the input to the Auvdio Pilot. Be sure the rest light is on.
Adjust the "Rest"™ gain control to the desired volue of goin, approximately +6 db
average on the galn moters,

Max: This control sets the maximum gain you will ever want the system to

-7

produce, Us:unlly this 1s Full oy, but it can be cut back if you desire less than

full galn on your lowest passages,

Range ond Recovery: See description under "Operation®™ page 11,

-Pi_a__nuhld This control is only In the circult when 861 and or 572 are on positcion

5. In rhis case it 1s used for rTunning proof of performance, or in the tuning proccss

(=13 hﬁl-‘*ntlr:.g, the V. G. Stages,

Bal 1 RII'E F.
1. Turn off input audio. _ bogc s = 3
2, Set oscillator contrel to position 1. c 4o -pﬂﬁ*"rr‘*“"-'

J. Ser contrel 1 switch to position 5,@;;.““};._’!25
4, Set control 2 switch to position & (Rest)gand set to O db en gain 2 meter.

5, Turn monual gain Eo give 8 Teading of +15 éb on the £st gain control meter.
6. Observe output on o sensitive output monitor or meter,
7. Adjust K contrel for o minimam in the mondtor,
8 Adjust " Manual® control Lo now give a 0 db roading on the meter.
9. Turn P contrel for a minjmem in the moniter,
10, Co back and forth between steps 5,7,.8,and 9 wntil the tone is a minimuom
over the range of gain settings of the manual control.
11. Return the "0zeilloator te the warm or ofl position.
12. Sqr the "Resc” control back to where it belongs for normal operabion,

Bal 2K &T .

1. Switch %61 to pesition 3 ~ @:?'5,,_-_ 1= F"'bil.l'll‘la:l{j ':.J!_‘ :

2. Swituh ST2 to "My v flrosicion 5)

3. Follgw the same procecdure as Blven above for Bal 1 E & © [rom sktep 5 on. ﬁ"'—’?-lu‘t‘i
E.rﬂl.ﬂ"r-ﬂ' r Gr‘ liu

[pe

S . iEa —
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TECIRLCAL THSTRUCTIONS FOR ADSUSTMENTS

Ficld Sectings and Factory Scitings,
All controls with shaft locks were originally set ac the [acgtory. In the ficld

they should be sdjusted only by persomncl with a full understanding of its opocration,
The controls with knebs arc adjusted to fit the individual station's operational nucds.

Replacing and or Dalancing the 65K7s.
“(Warning: Do not remove more than one 6SKT at a time while the power is on duc

to the rising characteristics of the D.C. filament supply, If removing tho G65K7s for
testing in an external tube checker, do not mix them wp, but reéplace each tube in the
socket from which it came.)

Testing the Emmission of existing tubce: Normally it will not be ncccssary to
test the GSE7s in any extarnal choecker unless looking for a tube internal shore
condition, To test for emission switch "Function 1™ and"Function 2" on position 5.
Turn. = "Monual®™ control full OW. I ¢ontrol meters po abowe 20 db, tubes arc good.
They can be wsed watil they [oll shore of 20 db, possibly to 15 db.

Testing for balance: Good balance is wvery important for the control stages.
The only equipment needed to test for balance is &4 mechod of monicoring the A-F out-
put, This method can be either headphones, monitor amplificr empiifter with spealcr,
oudio voltmeter, or an oscilloscope.

To balance or test the balamce of the first control stage, procoed as follows:
(1) Turn “In" (input) off (cew); (2) Switch "0SC” te pesitien 33 (1) Switch
"FUNCTION 2" to position &; (4) Switch "FUNCTION 1" to position 5; (5) Sat “MANUALY
control to give o reading of 15 db on "lst Control Gain"™ meter; (6) you will now hcar
a slight tene, If you ncod more gain to hear it (better) turn up the “REST"™ control or
even the "OUT" {output) contrel, 1f you have cxternmal gain controls on your indicator
use It so as not to disturb operational settings. (7) Now, adjusc "K BAL 1" for
minimum tenc; (8) Set "MANUAL" control to give a reading of O DB on "lst Contrel Gain®
metery (9) Now, adjust P BAL 1" [or minimum tonc; (10) Go back te the 15 db sctting
and readjust "K DAL 1" for minimum; (11) Go back and forth several times until both
sortings agree; (12) If either balance control is near onec end of ics rotation, it
i3 suggested that you try ancther pair of tubes and repairing them until you Find the
best balanced pair.

To balance or test the balance of the second contrel stage, procecd as follows
From the above comditions: (1) Turm "MANUAL™ contrel olf fecw): (2) Swiech “OsC™
to position 43 (1) Sec "REST" control to give a meter reading of 15 db on "2nd
Control Gain® mater: (4) Vou will now heoar {snul} 8 Cens; {5} Mot arljust nE AL 2
for minimum .tonc; (6) Reset "REST" control to give a O db mecer reading; (7) Mow,
adjust "PF BAL 2" for minimum tome: (8) Go back and forth as you did for stage one,
replacing tubes only 1f nocessary, in the same manner as for SEARU Ono,

¥hen finished, switch "OSC" back to positicn 13 Switeh "Function 1M ko posicion
f; Adjust “BES1™ to the operating condition; Switch “FUNCTION 1" back te posleion 1;
Switch "FUNCTION 2" back to positlon § (if you arc uilng R-F contral): Turn "IN" and
"OUT" contrels to their normal operating positlons.
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BALANCED &68K7s

The Tomlly characteristic curves of tubes V11 gnd V17
necd ta he nearly identleal inorder to obtain exeallant over-
all dynasic halanec. . The came g tr™ae for tubes V21 and V22,
some audio pllot owners have purchased asc many ns 21y tubes
gnd not found a reclly good overall balanced palr. At our lab
we purchase 063X7s in larger lots and then pair them off in a
balancing machine. We thereforc have nearly perfectly bhalanced

pairs of 65K7s Tor use in the audio pilot. These balanced pairs

are avallable for audio pllot owners at only slightly higher

than regular prices.

e
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SEITINGS (Continucd)
Bal 3 K.
1. Conncect auvdio oscillator on the inplt and a distorcion megfir on the wvulpulk,
Switch 561 and 5 72 to position’5.
Set "Manual® control to give +20 db output (Qutput Pads oul)
Set aseillater for o 50 Mz signal.,
Scr Bal 3 K for minimum distortion.

oL B me

on o Ac Ei & tmonicdr. Ta he ut with cach T C mle position.

;HREEHQLD 13 Set "Threshold" 1 control so as to give the proper lewcl as indicated

by the Zmd galm control meter. Be surc A=F R-F switch is on the A=F position.

TIRESHOLD 2: Set the "A-F RE<F" switch to A=F, Seat "Threshold 2% control

to give +20 dbn output lewvel with no pads considered in the output elreuic.

A-F R-F Switch: On the A-F position the output level is controlled by the
negative peaks of the oudio output wave, On the R-F posic.on the outpuc level is
rontrolled by the neggative trough of the modulated envelope.

Control Switeh 561:

L r——

1, Mormal O.eration.

2. Special mode of operaction (All control comes frem the out,ut).

3, Shuts down the first stage For alding in balancing the second stage.

&, Rest, for adjustmznt purposes.

5, Manuwal, for adjuscment purposcs,

6. With no signal input (system at rest) reod meter. Switch to position 6.
Reod meter again, It should be the same reading. If it is not, there is
o leaky control diode, tube or condenser.

Control Switehh & 72:

1. Bormon Operation.

2. The slow fixes operatlon section is switched inm.
3. The fast recovery range section is switched im,
4, Rese,

5. Manual,

6. Leak test,

Oacillator Eylcch:

1. OLE.

2, Warm. ;

3. Bal 1st =tnpc,

G, Bal 2nil scoge.

3, switchos oscillater inte activabtor %o as to produce activation with no
criernal =ipnal, Coan Lo vicd to ad just the "Max®™ pabn conbrol wwadey e
gipnn] comlitions,

G. Switches Gome Jobia Cle main syzbewm Cur o pomeral peivpese Best ohacovatlon,

. LE yvou wish to skip this adjustmont, sect the J K Bal control in the wmid Posltlon,

e
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SETTINGS (Continued)

Dal 3 K.

1. Audlio oscillator is connected to the input and a distertion meter is connected |
to the output.

2. Set function switches 561 and 571 to position 5, and adjust manual control to
glve approximotely O db on the two gain meters.

3, Set oscillator to give 50 Mz,

&, with all output pads out { zero attenuation) set the input te give an output

of +20 dbm,

5. Set Bal K for minimum distortion. I[f the miniomem 1% at one end of the pot,
Ery 8 new set of tubes,

6. If you skip this adjustment, set the Bal JK pot in the mid Positlon,

THRESHOLD 1.
With elcther program or an oscillator feeding the system at somewhat normal levels, {
set "Threshold 1" contrel to glve a reading of © db on the second galn control :
meEeT. i

THRESHOLD 2.

S¢t Functlon switeh 1 on pozition 1 and funetlon switeh 2 on position 2. Feed in
a tone (say 1000 Hz) and adjust "Threshold 2" to give +20 dbm in the output with
no pads In the output eircuit (zero db attenuation),

CONTROL SWITCH S61°. ~ Fumcrigw |

.
o

1, Hgrmal Automablic operation

2. Diade Test (can operate in this position)
3, Mox setting

&, Rest

5, Manual

6. Open diode test.

CONTROL SWITCH S71. — Fumehiow 2
1. Wormal r-f control cperation ﬁ-— WE HAVE A MOPEL 4 : &3 |5 “aoaMmAL ,TFE coATRo L

. A-f contrel operation $£14
. Gain Dlock setting el SEE PAGE 7 ; LT
Hest i .

. Manual
. Open Diode rest

OSCILLATOR SWITCH.

. Off (including filaments)

« Warm wp only

« Bal 1zt control stoge

Bal Znd Control stage

Switches oscillator into the activator so as to produce aActivatlen with no

extermal signal prosent. Can bg used to adjust the "Max" goin control under

no signol conditions.

6. Switches the oscillator into the main system for a gencral purposc test obscrvation
on the oscillator or system.

o A P W RS

LA B LS e
i
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SETTINGS (Continucd)

CLIP SWITCH & FLOAT AND NEG LOAD,

This switch turns on (or off) the Eloat clippers and the negotive load. Adjustmunts
of the float clipper ond megative lood control should be made in observation with

g very high qualicty off the air oudio monltor. Set controls full COW. Turn on
elip sviteh. How advance elther control In any order OW untll there 14 distorciom
just noticed. Drop the control back just alittle so that no distortion can be
heard., If your moniter isn't good cnough, you can sét both controls 1n the mid
position for most stations, The further to the CW positlion these contrels arc

set, the higher will be the positive peaks, but distortion will be intreduccd

to some degree In the process,

EADPHOME JACK J41.

The primary purpose for this jack is to balance Bal 1,2,3.,54, wslng instructions
glven on page 34-A,

-
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ASYMMETRICAL WAVE SWITCHER ADJUSTHMENTS

'.I'.npul_: Lewvel .

Connoct a VOVM from ground to J161. With no signal into the Awdio llok
the reading should be approximately =130 volts, With the auwdio pllet oporating
in a normal manpner, put in a 1000 Hz tone. J161 roading should now go down to
between ~D0.-foued® volts., There are no varlable f‘djustmm:: for this actlon.

Mei S Fema pl” 1

}
Bias, Bal 1, Bal 3, &Bal &, i

For all adjustments connect a VIVM from Gruun\i to J162. With no signal
in, adjust "Bias"™ to Tead wWawvoles.

Put im a 100 1I-Iz gignn} {into Audio Pilot), He 5U{1|| that the activator
has coma nn.. Adjust balomce 1 to give pewolts, Now Eu.l:'ll.t{:h to 500 Hz and chechk
to see that reading does not Fall below -7 velts., IF it I'd-nﬂ, r:t-:nn.gc the GSNT
Vi5] tube and repeat.

Balance 3 and & are factory set and should not need any further adjustment
Should they pet turned by mistake, set them in the mid pﬁEllli:lli-n-T‘l. vatil a more
exact setting can be made. Dalance 3 is set for a minimum c'i'mrgu pulsg defloction
when a 1000 Hz tone Is keyed on (key pushed down). DBalance & is set for

minimum discharge pulse deflection when a 1000 Hz tone is broken (key up)

B

The switcher 1s not Intended to clock steady under normal operation.
If it does and therc 1sn't time to perform the abowve odjustments, the EFollowing
sctting should bo r:l-ndc. Remowe all prepram material. Twen binz control
slovly COW untll clocking stops. MNow turn it just 30 minutes (angle on a

I
12 hour [ace clock) CCW further. The unit should now perform as normal.

If che switcher switeches cwvery time a low tone passes, ndjust the balance
control 1 wntll this doedn't happen, Later the balance contrel should be

adjusted as deseribed above,




NOTES TAKEN FROM DISCUSSION WITH GEORGE BRESE 2/3/é8

CHECEING DYNAMIC BALANCE:

(1) Take runms on individual tubes on tube tester, recording meter
readings sgainst varying grid bias. Pick pairs of tubes that
"track™ moat closely.

(2) Using regular balancing proceedurs, belance at O and 15DB,

Set monual gain control to position where output tone is greatest.
Remove ong tube from amplifier being balanced. Adjust output to
read zere level on distortion meter connected to output. Replace
tube and reedjust balance for minimum output. It should be possible
to balance to at least 35 DB below reading with one tube removed.

DETERNINING WHICH AMPLIFIER 15 AT FAULT:

et 1st Punction Switch on Pesition 5 and adjust manual gein contreol
for that stage so thet meter resds zero, IT trouble continues, it's
in the sscond xtage, If trouble stops, it¥s in the first stage.
{Above results can be econfirmed by returning lat Punction Switch to
normal and performing same test with second Function Switeh).

DIODE TEST:

When making Diode To=t, set Function Switch to Position 5 and
adjust Manual control for Seme meter reading as in Position 1.
This reduces range of during awitching and focilitates evaluating
result in & minimum of time,
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