Specifications and
Instructions
Model A20 Amplifier

_ ElecthoYoree.

ELECTRO-YOICE, INC.

BUCHANAN, MICHIGAN

Fig. 1 —Model A20 Amplifier
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20-watt Circlotron
High-Fidelity Power Amplifier

" GENERAL DESCRIPTION — The Electro-Voice Maodel A20 amplificr is a high quality

20-watt power amplifier. The brushed-brass and rich brown baked enamel finish
presents an attractive appearance which will blend with contemporary room

decoes,

FEATURES — The Model A20 employs the new Wigging Circlotron circuit
DC output current is removed from the output transformer through the use of
a bridge circuit. Al switching transicnts are eliminated through unity coupling
between output tahes. The primary impedance of the output transformer is cne
quareer of that found in conventional amplifiec output circuits, allowing an
increase in power output at exiremes of the frequency spectrum.

A damping factor control permits perfect coupling between the amplifier and
loudspeaker system eliminating the wsual loss of bass from overdamping or
hangover due to underdimp.ag, Por the ficse time, through the use of Wils don

trol, optimum operation of

Powar Qutput:

Frequency Response:

Harmenic Distortion:

Intermodulation Distortion:

Hum and Moise:
Speaker Quiput:
Feedback:

any speaker system is assured.

SPECIFICATIONS

20 watts rated, 40 watts on peaks
See Fig. 2 “Maximum Undistorted Power vs.
Frequency®™

=1 db 20 to 60,000 cps at rated output
See Fig. 3 “Frequency Response”

Less than 0.5% at rated cutput

Less than 196 at roted output
See Fig. 4 “Power vs. Intermodulation
Distartion™

85 db below rated output
4 ohms, 8 chms, 16 ohms.

Loop fecdback:
Drive plate:
Qutput circuit:

14 db negative
2 db positive
19 dba negative.

1 12AX7

1 12BH7A
| 2 &VOGT
| 2 6X4

Fig. 2 — Maximum Undistorted Power
vs. Frequency

Powear Consumption:
Size:

Weight:

Met Price:

117V 60 cycle AC at 1.05 omps max.
12% in. wide x 8% in. deep x 6% in, high
18% |b. net, 20 Ib. shipping

$85.00, zone 1; $84.70, zone 2*

*Zape 1 includes: Arizona, California, Colorade, Idaho, Montana, Nevads, Mew Mexico,
Oregon, Utah, Washington, Wyoming and the follawing countics in West Texas: Brow-
ster, Culberson, EI Paso, Huodspeth) Jeff Diavis, Pecos, Presidio, Reeves, Terrell,
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I 5= =] THEORY OF OPERATION

mi_' : | I T THE quwu*.r TRAMSFORMER AMND CIRCUIT — One requirement of o quality
§ === — T = e e | high-fidelity amplifier is that it has an output transformer with nepligible leakage
i ] . — | reactance, This leakage reactance must be low o avoid the transient distortion
g e ] n}'dinaril}r resulting from collapsing currents, in class AB or B operation, when
g 1, S S, ] S I_ either oucput tube is driven past eut-off. The transient distortion will appear as
Eal ! i | : & pacasitic ascillation in the wave form at the instant of cet-off, A high value of

—— leakage reactance also will cause the outpur transtormer of a conventional ampli-

1 i fier to lose efficiency at high frequencies. The disecibuted cipacity of the ourput

P | st | [ | transformer should be very low in order 1o minimize high-frequency atenuation

B w Wt b 100 and phase shifr. The Circlotron circuit configuration avoids many of the limi-

| tions imposed by the output transformer and overcomes the inherent dis-
Fig. 3 — Frequency Response at 7-watt Level advantages of conventional pesh-pull cutput ciccwits.

Figure 5 is 2 simplified version of the Wigpins Circlotron circuit. Tog power
supplies are used and are indicated as batterivs. Each power supply is connected
m from the plate of one tube to the cathode of the ather. The plate current of each
. wbe cireulutes theough both power supplies withont traversing the windings of

e . ; o the ontput transformer, Because any pair of opposite points in this canfignration
| is equipotential, the circuit is 2 belanced bridge under “no-signal™ conditions.

= The total primary winding of the cutput transformer presents o load to cach of
e et b o W the rwo cutput tubes. One half of this Ioad is in the cathode circwit, the ather

half in the plate circuie; the plate load of cne whbe is the cathode load of the
other, Because each tube looks into the sume load as the other, the resultis unity a
e e e TR e i coupling betWesd i hes, Tespie the resichual Teakige reactance in the trans- -
| former, no switching transients con oceur during the operation of the amplifier, |
| for both halves of the transformer primary have the same sigoal current fowing
— - = through them. Thus, through the use of this circuin, troublesome switching
= R 1= - Bl = iransients, normally found in even high-quality amplifiers, are completely
i = & = eliminared,

Flwih DUTAR ;.‘:DML i '\:Il'l
| . The impedance of the primacy winding of the output transformer is one fourth

: that of the transformers in usual amplifiers. Therefore, the Circlotron trans-
Fig. 4 — Power vs. Intermodulation foemer bas much less disteibuoted capacity and leakage reaciance, 5o that a wide
| Distartion frequency response range is much more easily attained,

Low quiescent current in the Circlotron cirenit results in higher efficicncy
and produces more power without exceeding the dissipation ratings of the tubes,

THE DRIVER CIRCUIT — The gain of the Circlotron output stage is almost
unity, thus requiring  high drive voltage, This higher volape is obtained by
means of technique called "boot strapping”,. By this mechod the B4 supply to |
the driver stage is dvnamically changed as signal voltage changes allowing linear
aperation over a much wider range.

VARIABLE DAMPING FACTOR — [t is necessary for the amplifier to preseat the
cotrect effective impedance to the speaker for optimum acowstic performance at
low frequencies. This value of critical damping resistance varies widely with
different speakers, anl is dependent upon flux density, type of enclosure, length
of conductor in the air gap, and w0 some extent, the position of the enclosure in
the room. The Elecero-Yoice damping factor conteol is variable aver a wide range
s0 that an optimum match can be made between the amplifier and any speaker oc
system. Yarying amounts of voltage and current feedback are combined to match
the effective impedance while maintaining the fodad feedback at a constant value.
The maximum power available from the amplifier is independent of the ‘damp-
_ing_factor, remaining constant at-all settings of the control.

— Fig. &= Simplified Diagram : :
Girclotron. Gircurs INSTRUCTIONS FOR SET-UP AND OPERATION

Immediately upon unpacking the amplifier carefully inspect it for physical dam-
age, I damage is evidenced, notify the dealer from whoem the vnic was purchased,
ar the transpotiation campany if the unit was shipped o you. Responsibility for
shipping damuge lies with the carrier and claim should be made for recovery.

MOUNTING —The A20 may he mounted in any position. The amplifier is supplied
with rubber fect to prevent marzing of the sarface on which it is placed, Tor
= mounting in a vertical position or for fixed wprighe mounting (See Fig. 6 "Affix

- _':_TTH_“"E ing Mounting Brackets') remove :heim feet by L-xtra::t:11;?-rrtl1.£i‘s-:rulews;ncztﬁ[ '3
L — s | the -:_emer of each _tubbFr fm][,. Ins?.ﬂl ofig mounting brackee in the desire

| location on suppoecting wall or surfzee with the hooks pointing up. Insmall the

_:'_I:5~ second mounting bracket on the lower end of the hottom plate with the hooks

= | facing down, Place the amplifier so thac the hooks on mounted bracker engage

[3 the three cutouts on the bottom plate nearest the top and fasten the second

e mounting beacket to the supparting wall or surface, Reasonable ventilation is

fon TS N s required, and the unit should not be operated in small, completely enclosed

s’ S ) IS spaces. Brackets may also be used for permanent horizontal moonting. Under

it wousual conditions of very restricted ventilation, the wbe and component cover

Fig. 6 — Affixing Mounting Brackets may be removed to assist cooling, :

e




Schematic Diagram Modsl A20 Power Amplifier
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He—="nly when the amp

PREPARATION FOR USE — Make certain thae all tubes are firmly seated in the

\.;'H.TFEJ.' sockets as marked. Connect the loudspeaker ar other load o the amplifier.
Mawhing to any load berween approximately 3 and 20 ohms may be obiained
fromi the screw terminals on the rear apron of the amplifier, Use the terminal
marked “COMMOMN™ and either 47, "8, or "L6", whichever iz nearest the
load impedance, IV s wo! fermissible fo connect either af the owl it terminals to
any chassis-grosnd; o de so will short et the eritical demping contral. T 2
ground connection is required it should be made direcely to the chassis. The
Electro-Voice PCI1 or PC2 preamplifier is recommended for vse wich che Az0
amplifier, Connect the fnput signal to the jack marked "SIGNAL" on the rear
apron of the amplificr.

CONTROLS — Three knobs are located near the right front carner en ep of the
amplifier. The gain control adjusts the seositivity of The amplifier to match the
assacipted equipment. The damping contral s an Electro-Voice development de-
signed o peemit precise matching of the A20 o any existing speaker sysem.
Consult the wble for correct settings for Electro-Voice speaker svstems. Adjust
for most pleasing sownd §F oo da is available for other loads. For maximum
damping (low internal impedance), turn koob completely cleckwise

The power switch Functions as the A20 "On-007" switch when power conrrnl is
desired at the amplifier location,

LIINE-FQWER SERVICE FOR OTHER EQUIPMEMT — A linc-power o | i% pro-
vided on the rear alpmn of the amplifier, This outlet, which is switched and live
ffer is wrned on, may be used o conre! @ e, TV ser, cec

SERVICE — The 1Y-ampere fuse located on the amplifier is of the “slo-bio” 3AG
type and in the event of a component failure, should be replaced with an {dentical
UA-ampere type, The fuse will not blow in normal operation. In the evenc of
repeated failure: (a) make cerizin amplifier is mounted and connected in accord-
ance with these instructions, (b} check tubes for possible shoris and replace i
necessacy, nor (o) refer o the dealer from whom purchased for instructions.
Access o dubes may be gained by removing the two screws located oo either side
of the top of che protective cage, This cage moy then be removed, o not at-
tempt 0 aperate the amplifier wichout all tohes in place, In the evene that the
amplifier is returned to the factory for sesvice, please include a nose stating the
pature af the defect,

CAUTION NOTES

1. Do not operate amplifies in an overloaded condition for o period of time, since
this will substantially shorten the fife of the ocutput tubes,

2. Do not atempe o operate the amplifier {from a power source nther than 105-
125V 60 cvcle AC,

3. Do por apply power o amplifier vnless aff tubes are In sockets,

QPTIONAL ACCESSORIES — Model PCL or PC2 Preamplifiers.

CRITICAL DAMPING FACTOR CONTROL SETTINGS
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Mete: 1K= 1,000 OHMS

PARTS LIST

Denzriplian

Capasiter, ©,1 MFD, 200 ¥, Plostic Tubular
Cogoritar, 20 MPD, 450 ¥, Electralytic
Capoeitar, 0,033 MFD, 400 Y, Plasic Tubular
Capociter, 0.047 MFED, 400 ¥, Flastic Tubular
Coapocitor, 0047 MFD, 400 W, Flostic Tubular
Capacitar, 0.1 MFD, £00 V, Flostic Tubular
Copacicor, 9,1 MFR, 800V, Plestic Tubular
Copacitor, S0 MFD, 100V, Eleciralylic

Copudilar, 40-40 MFD, 500 ¥, Electralyic

Capacitar, 4040 MFD, 500V, Electralytic

Copacitar, Q047 MFDR, 400 W, Plastie Tukulor
Capactlor, 04T MFD, 200 W, Flastic Tubu!ar
Cnpn:imr.. 0.01 MFDy, 500V, Coramic
Ceopacitar, 100 MMF, 500 ¥, Ceramic

Polantiamelas, 250K, Audio Taper, Corhon
Resistar, 370, ¥W, 210%, Corbon
Rasistar, 27K, YW, =109, Carban

Potenfiameter, 1800 OHM -1 GHEM, Dual, WOW, Linear

Resistor, 27K, W, —=10%, Carban
Rasistor, 470 OHM, YW, =10%, Carban
fasistar, 27K QHM, WW, 01098, Carban
Rasistor, 1.3 MEG, YW, L10%, Carkan
Bosistar, S8k, W, =102, Carkon
Rasistor, SaK, WW, -- 102, Carban
Rasistar, 470K, ¥W, 2210%, Corben
fasislor, SP0K, W, =103, Corken
Resistor, 12K, 3V, - 10%, Carbon
Resistor, 125, 2%, _10%, Cusbon als
Resiler, 12K, 2%, —10%, Corbon
Resistor, 47K, WW, - 10%, Carhan
Aasistor, 470K, WW, 210%, Carbaa
Resister, AF0K, 13W, =10%, Carban
Resistor, 100 OHM, 2%, =10%4, Carbon
Feosistor, 100 CHM, W, 010%, Carbop
Resistor, TK, BW, 10%, Carbon
Resister, 120 OHM, W, —10%, Carban
Resistor, 120 OHM, WBW, ==10%, Carban

R Salamiom, 10 A Half e

Tube, 12487
Tube, 12BH7A
Tube, S¥EET
Tube, SVEET
Tuk, GX2
Tulbza, &34

Ratary Con-0 Swilch

Trarsfarmer, Power
Trarsfarmer, Outpur
Fusa, 1 %4, 3 A5, Slo-Bla

Part
o,

4265
A24&
4360
4243
4243
4241
4241
4242

4247

4247

4243
4243,
ARS7
4281

K48Es
4631

£651

S914

4311
4312
4313
4313
4336
4336

L=

1380
157%
|

1 MEG= 1,000,000 OHMS

These parts are availoble from electronic parts dealers,
excepting those morked with an asterisk (*) which may be
ordered fram Electro-Vaice,
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