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JGINEERING SPECIFICATIONS OF THE RCA TYPE SA 70-B AMPLIFIER
In Accordance With RTMA Standards On Amplifiers

Type IX Tubes, Stages, and Channels
RCA SA 70-B (Stock Identification MI-12188). A. TubeRKn (separate item) MI-12281:
Dastrind 1—RCA 6SLTGT 2—RCA 0OD3
°’; pliogs . 4—RCA 807 1—RCA SR4CY
70 Watt Bridging Power Amplifier. B. Number of stages: Two.
Output Power (Watts) and Distortion X c
Output * Distortion at ontrols
® at 5% Input 70 Wazts A. Gain or level: facilities provided for mounting
Cycles Distortion Level {Rated Output) MI-12106 Volume Control.
50 74 .33 volts 1.3% B. Tone: None.
100 11 3.3 volts 2.8% C. Special: Toggle power -vntch.
400 17 3.3 volts 1.9% : '
. s1),00() 17 3.3 volts 13% X1 Physical Dimensions and Weight
,000 17 33 volts 1.6% Length: 164" ", { VA
000 11 33vols 229, Fotehe (oniadyy 30 e | L W
15,000 m 33 ‘_'Ol" 23% Finish: Chassis cadmium plated and clear lacquer.
* Intermodulation Distortion: Less than 6% @ 10 .
watts (100 and 7,000 cycles, 4:1). XIl  Connections
Maximum Outpot Power: 94 watts. 12 terminal, screw type, barrier, terminal board on
. Source Condmom 600 ohms. requiring 3.3 volts . chassis apron {(front).
input. A. Input: Terminals #1, 2.
Load Conduxom. 16-ohm tap; 16-0hm load. B. Output: Terminals #6, 7, 8, 9, 10, 11.
Notes: Measurements obtained with balanced out- C. Remote: None.
put tubes in typical production amplifier. D. Power: Terminals #12, 13.
* Measurements not required by RTMA Standard. E. SP;Ci"l: T;rmimh #14 and 15 (see XV Special
. t 5
Gain (1000 Cycles) R
41 db measured from a 600 ohm unterminated source. X1l Listings
F A. Patent: See patent notice.
z;‘quenzyo Roslpons.f Fie. 2 B. Listed undcr re-examination service of Under-
to 20,000 cycles (refer to Fig. 2). writers’ Laboratories, Inc.
Noise Level .
A. With reference to 1.0 milliwatt: —30 db; to XIV  Accessories
6 milliwatt: —38 db. Set of Tubes: MI-12281.
B. Signalto-Noise Ratio: 78Y%; db. Volume Control: MI-12106.
Bridging Transformer: MI-12377.
Impedances and Voltages Relay (24 Volt D-C): MI-13194.
A. Source impedance: 0 to 500,000 obms.
B. Load impedance: 4, 8, 16, 72, 143 ohms. XV S : )
C. Input voltage: 3.3 @ 1000 cycles for full output. pachal Feamr-“" .
D. Output voltage: 17, 24, 33, 70.7, 100 volts. A Raiten paliable Iar g o T
amperes volts erminals 5
E. g:;;p;:ot.&/oluge regulnuon 3.6 db—no load to 8 MA @ 300 volts D-C, Terminals #2, and
; Ground (#3).
: : 470,000 ohms (1000 cps).
Fo It fompisianoss €A S cpsl B. Provision for mounting MI-13194 Relay (24 Volt
Power Supply D-C) ; Terminals 14, 15 provided for operating
5 . relny.
’!\3: g:el:;::ncymsslo%go cycles. C. Voltage regulator tubes keep constant voltage on
C. Power consumption: 200 watts. 807 screens.
210 watts with externsl load. D. Noise reducing circait balanced at factory.
240 watts maximum (Underwriters' rating). E. Space provided for mounting input transformer
* D. Standby power consumption: 110 watts. MI.12377.
E. Fuse: 3 Ampere, Type 3 AG. F. Designed for 24 hours per day operation.
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DESCRIPTION

The MI-12188 Amplifier, shown in figure 1, is a.70-watt unit with a self-
contained power supply designed for operation at line voltages of 105 to 125
volts. The amplifier may be used in industrial plants or in other locatioms
where a considerable amount of power is required. The only control is an ON-OFF
switch, but, if desired, an MI-12106 Volume Control or the equivalent may be
installed: and, for remote control, the amplifier may be equipped with an
MI-13194 Plate Supply Relay. Complete details are given under Installation. The
frequency response and low distortion characteristic of the unit make it excel-
lent for amplification of wide range music as well as speech. The unit is
designed for shelf mounting. No tubes are furnished with the equipment.

CIRCUIT
Amplification Stages

The first stage consists of an RCA 6SL7GT tube, the two sectioms of which
function as an input stage and a phase inverter stage, respectively. The output
of the 6SL7GT tube drives four RCA 807 tubes which are connected in push-pull
parallel and function as the output stage. The entire amplifier up to the output

vage is resistance-capacitance coupled. The circuit is shown in figure 4.

Input

The amplifier has a high impedance input circuit comsisting of a capacitor-
resistor network.

6utput

The output transformer T1i is tapped for load impedances of 4, 8, 16, 72 and
143 ohms. As supplied the zero tap is connected to the ground terminal by a
strap or jumper. However, the strap should be connected between ground and the
y—-ohm tap when the amplifier is to be comnnected to a 0-16 ohm balanced line, or
to the 16-ohm tap for workinmg into a 0-72 ohm balanced line. Where necessary for
a particular operation the low side of the taps used may be grounded without
disturbing the proper functioning of the amplifier.

Inverse Feedback

An inverse feedback circuit including two resistors R8 and R9 is conmected
between the plate circuit of the output stage and the cathode of the input stage.
The feedback has the effect of reducing harmonic and intermodulation distortionm.
In addition, it provides excellent output voltage regulation, thus making the
amplifier most useful for individually or zome-controlled multiple-speaker in-

tallations, because speakers may be switched in or out of the system without
“—ppreciably changing the volume of the other speakers in the system. This feature

also minimizes the effects of variation of loudspeaker impedance with frequency.
Frequency respomse curves are shown in figure 2.
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Power Supplva;

The self-contained power supply consists of a power transformer T2, a high-
vacuum rectifier-tube (RCA sRu4GY) V6, a choke-imput type filter and two RCA 0OD3
~voltage regulator tubes, V7 and V8.

The primary of the transformer T2 is conmnected to the power input terminals
through the fuse F1 and the ON-OFF switch Si. The primary is connected at the
factory for operation at a nominal line voltage of 117 volts (110-125), but a
tap has been provided for operation at 105 volts (100-110) where low line
voltages are encountered. In addition to plate and filament windings for the
rectifier tube, the transformer also has a 6.3 volt winding for supplying heater
current to the 807 and 6SL7GT tubes plus a current of 1.5 amperes to a preampli-
fier or tubes external to the amplifier. A filtered and regulated voltage of 300
volts dc and current of up to eight milliamperes is available for external
amplifiers. A plate supply relay may be installed if desired; terminals have
been provided on the chassis for the relay operating coil connectioms.

Two type OD3 voltage regulator tubes keep the screen voltages of the tubes
constant, regardless of variations in signal strength and line voltage changes,
minimizing distortion and assuring the maintenance of .high output level with
high input levels. The regulator tubes also protect the 807 power output tubes
when the amplifier is driven beyond normal input level. An internal jumper in
each regulator-tube acts as an interlock to open the power-supply circuit to the

screen grids of the output tubes when the voltage-regulator tube is removed from
‘the circuit.

IRSTALLATION
Mounting

The MI-12188 Amplifier is designed for installation onm an RCA MI-12378
Cabinet Rack Shelf, but is easily adapted to other mounting facilities such as
MI-13065—-A Panel and Shelf Assembly. For mounting purposes the amplifier is
provided with four #10-32 tapped holes, one at each corner of the chassis. To
install the amplifier it is only necessary to drive four clearance holes in the
shelf corresponding in position to the location of the holes in the amplifier,
that is on 9" x 15-7/16" centers, and secure the amplifier in position with
four #10-32 screws and lockwashers.

Tubes

With the power switch in the "OFF" position, install the tubes. in the ap-
propriate sockets. The tube type for each socket is marked on the chassis near
the socket. Socket voltages are given in figure 7. To obtain maximum power out-
put with minimum distortion the sum of the plate currents of the pairs of 807
tubes (V2 + V3 versus V4 + Vs) should be balanced within five milliamperes or
closer.

CAUTION: Always put the power switch in the OFF position
before attempling to make any connection to the 807 plate
circuit. The voltage on this circuit is high enough to be
injurious to human life. Do not break the continuity of
the plate supply circuit to any 807 tube while the ampli-
fier power switch is inm the ON position; to do so will
cause the screen of the tube to drow excessive current
and damage the tube.
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For balancing purposes, the plate currents of the 807 tubes may be measured
with a tube tester or in the following manner:

1. With the power switch in the OFF position and with no signal input,
connect a s60-ohm resistor to the imput terminals.

2. In turn, insert each of the tubes to be tested in the same socket with
three tubes operating undisturbed in the other 807 sockets.

3. Remove the insulated plate circuit comnnector from the plate cap of the
tube to be tested - if it is not already off - and conmect a 0-100 milliampere

dc meter between the plate cap om the tube and the metal contact within the
connector.

4. Put the power switch in the ON position, allow the tubes to heat for
several minutes and then observe the plate current indication on the meter.
Label the tube and record the plate current and the date on the label.

5. Put the power switch in the OFF position, disconnect the meter, and
replace the plate circuit comnector on the tube plate cap 1f testing has been
completed, or install another tube and repeat the test.

6. Install the tested tubes in the appropriate sockets but arrange them in
pairs so that the sum of the plate currents of tubes V2 and V3 does not differ
from the sum of the plate currents of tubes V4 and Vs by more than five milli-
imperes. To insure that this condition exists, again measure the plate currents,
" but test each tube in its assigned socket.

Figure 3 - Typi-cal Sound System Installation
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Terminal Strip

A terminal strip having ten terminals, sufficient for all comnnections, is
mounted upon the front apron of the amplifier chassis. Output terminals are
provided for connecting to y-ohm, 8-ohm, 16-ohm, 72-ohm and 133-ohm loads or
circuits. Refer to figure 1. y ‘

Audio Input Connections

.The amplifier may be connected to any soo—ohm or 6oo-ohm line or high im-—
pedance source capable of supplying a 3.3 volt signal, such as an MI-4117-A,
MI-4118-A, 4273-B or MI-4297-A Voltage Amplifier or by either an MI-12160 or an
MI-12243 Line Amplifier.

Qutput Connections

Leads from the output transformer in the amplifier are connected to the
terminal board. The output terminals on this board are marked o, 4, 8, 16, 72,
and 143 ohms. In the following table the first column gives the comnections
necessary for the load impedances shown in the third column. The combination of
loudspeakers connected to the amplifier output must have an effective combined
impedance equal to or slightly greater than the load impedance value chosen.

LOAD IMPEDANCE TABLE

‘Yolts Output : " Load Impedance

Terminals (at 70 watté ; . (ohmsf
4 and 8 —_ 0.69"
8 and 16 —_ 1.37°
4 and 16 —_— 4

0 and U4 16.75 L

0 and 8 23.7 8

0 and 16 © 33.5 16

‘8 and 72 47.4 32

4 and 72 54.3 42
16 and 143 66.5 63

0 and 72 . 71 72

8 and 143 76 82

4 and 143 82.6 97.5
0 and 143 ' . 100 143

*Use only for light loads such as monitoring headphones.

Loudspeaker Connections and Phasing

When connecting loudspeakers to the amplifier, make certain the impedance o
the group of speakers is equal to or slightly greater (never less) than th
amplifier output impedance that is used. In order to determine the impedance o
a group of identical speakers, divide the impedance of one speaker by the numbe
of speakers connected in parallel.

When connecting two or more loudspeakers in the same vicinity,. observ
correct polarity in connections so that the speakers will operate in phase wit
each other. The cones of the various speakers must move simultaneously in th
same direction. If they are not in phase, the sound output will be materiall



Relay Power Supply. When the relay is

energized, the plate voltage is removed [ MISROMHONE

from the amplifier tubes, and the \Yr__-__.gnummﬁmw
amplifier will not operate; when the PRI
relay is de-energized and the power - 010 reLav POWER
switch is ON, the amplifier will __TG-WATT AMPLIFIER
operate. Figure 5 illustrates a i

method, of connecting a double-pole RS

double-throw switch to operate the . RELAY POWER A
relay and a microphone simultane- o

ously. This type of switch is used
on the MI-6427 Pushmike Stand andthe Figure 5 - Suggested Relay Power Control
MI-6425 Pushmike Adaptor. Connections

Install the relay by drilling sufficient holes in the side of the chassis to
accommodate the base of the relay, and mounting the relay inside of the chassis.

Connect the relay by cutting and stripping the red-yellow lead from trams-
former T2 at a convenient place and connecting the lead ends thus formed to the
relay contacts. Connect leads from the terminals of the relay operating coil to
the terminals marked RELAY on the terminal board. Polarity does not have to be
observed.

Connections for Supplying External Leads

Connections for 6.3 volt a-c heaters or similar extermal loads reguiring a
current of not more than 1.5 amperes are made directly to the terminals marked
6.3 v — under "PREAMPS" - see figure 1.

Connections for external amplifier plate current - not exceeding 8 milli-
amperes - are made to the terminals marked GND and B+. But also make the follow-
ing alterations and comnectioms within the amplifier (for B+ only).

1. Disconnect the red lead from R29 (lead to end of resistor nearest to the
resistor tap) and conmect it to the resistor tap (junction of R29 and R30).

2. Connect a jumper between terminals number 6 and 8 of the V7 tube socket.

OPERATION
Loudspeaker Placement and Operation

In some installations it may be desirable, because of unusual room conditions
to operate a number of loudspeakers at various points im a room at a relatively
low volume. If an installation of this type is made, the speakers should be
.close enough to each other (usually about 4o feet) for a listener at a point
between two speakers to hear the sound from both at approximately the same time.
Keep the volume low enough so that interference will not be caused by speakers
which are not close together. A typical sound system installation is shown in
figure 3. The relative placement of the loudspeakers and m1crophones for best
results is indicated in the illustration.

NOTE: Howling is frequently caused by sound from the speakers
reaching the microphone with sufficient intensity to cause
audio-frequency oscillations within the power amplifier
system. The following suggestions may be helpful if howling
occurs:
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1. Reduce the system gain, if feasible.

2. Use the RCA MI-12018 Noise Cancelling Microphone or the MI-6203-C,
MI-6204-C Varacoustic Microphone (unidirectional position).

3. Change the position.of the microphone relative to the loudspeakers, or
move the microphone farther from the loudspeakers.

4. Use directional baffles or projectors on the loudspeakers. '’

s. Use draperies or other soundproof materials on the walls, ceilings,
etc., or use shielding baffles, where practicable, to lower the amount
of reflected sound picked up by the microphome.

Noise Reduction

The noise-reducing potentiometer R27, shown in figure 1, is sealed at the
factory, and should not be disturbed except when any or several of the resistors
R3, Ry, Rs, R8, or R9 are replaced. In such a case, it will be necessary to
readjust R27. To do so proceed as follows:

1. Disconnect any lines from the input and connect a s6o-ohm resistor
across the input terminals.

2. Connect a Vacuum Tube Voltmeter, capable of measuring down to .002
volts, to the o0-143 ohms output terminals,

3. Break the glyptol seal on Ra27.

4. Turn ON the amplifier and allow it to warm up for 20 minutes, at normal
.ine voltage.

ALL VOLTAGES O.C. UNLESS QTHERWISE MOTED BOTTOM VIEW OF SOCXETS SHOWMN
OC VOLYAGES MEASURED WiTH 20,000 OHMS/VOLT METER
CINE VOLTAGE 117 VOLTS (ON 117 V. TAP) — NO SIGMAL INFUT D D———
NO PLATE OR FILAMENT POWER SUPPLIED TO EXTERNAL LOADS.
@ @ 63 AC 0 0 6.3AC
08 05 ® 05 Y@@
ggﬁfp Q@Kgo ONNO & &
on3 oD3 807 807
328 28 326 178 126 176 326 126 326 565 26 o) 328 565
GROUND l L 1 l l J
sus ’ T ‘ I
735 aC 7335 AC, 5 326 Q 6 5658
o7
’ & ESLY—GT
¥ @ wac
: c-173301

Figure 7 - Socket Voltages
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5. Adjust R27 for a minimum voltage indication on the V.T. Voltmeter which
in any case should be less than .009 volts, and may be as low as .006 volt.

6. Reseal R27 with glyptol or a similar cement without disturbing the
setting of R=27. )

7. Recheck voltage after resealing.

Parallel Operation

Several MI-12188 Amplifiers may be operated in parallel. Installatioms of

this type are_frequently of advantage in larger systems. Correct phasing is
necessary for this type of operation.

Connect the amplifiers in the following manner:
1. Wire together the corresponding input terminals.

2. Connect together similar output terminals, but only the terminals which
will be connected to the lime. The output impedance of the combimation
will then be equal to the value indicated in the Load Impedance Table
(under Output Connections) divided by the number of amplifiers.

» SERYICE
General

Procedures used in the servicing of resistance capacity-coupled amplifiers in
general may be applied in making repairs on this amplifier. The location of the
component parts is shown in figures 1 and 6. The values of the various components
are shown in the schematic figure 4. The socket terminal voltages of a typical
amplifier operating under normal conditions are given in figure 7.

Fuse Replacement

The fuse - 3 amperes, type 3AG - is located oﬁ the front apron of the ampli-
fier chassis, see figure 1. It may be removed by turning the knurled extractor
post. When replacing a fuse, install one of the same type and rating. To use a

fuse of higher rating for replacement purposes will needlessly endanger the
windings of the power tramsformer.

Replacement Parts

The following parts list is included to provide identification when ordering
replacement parts. Order from your RCA Sound Products Distributor giving the
Stock Number and Description of the parts wanted. Replacement parts supplied may
be slightly different in form or size from the originmal parts but will be com-—
pletely interchangeable with them.

~

LIST OF PARTS

Symbol Fo. Description Stock Fo.
c1 Capacitor, molded paper, .1 mf, ¥10%, %00 v 73551
c2 Capacitor, molded paper, .1 mf, X10%, 200 v 73784
C3,4 Same as C1

Cs Capacitor, dry electrolytic, 20 mf, —10% +100%, 350 v 59416
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LIST OF PARTS (Continued)
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Symbol No. Description Stock Jo.

cé Capacltor, paper, .5 mf, £10%, 1000 v 59u18

c7 Capacitor, dry electrolytic, 40 mf, -10% +50%, 400 v 74266

(of:} Capacitor, paper, 8 mf, +20%, 1000 v 59261

c9 Capacitor, dry electrolytic, 40 mf, —10% +100%, 150 v 59417

F1 Fuse, 3 amp, type 3AG . 10907

L1 Reactor, fllter choke, 13 henries, 100 v, 60 cycles 59415
.230 amp, dc .

R Resistor, fixed composition, ¥70,000 ohms, 5%, 1/2 w 3o06u8

R2 ) Resistor, fixed compositlon, 100,000 ohms, *5%, 1/2 w 3252

R3, 4 Resistor, fixed composition, 560 ohms, X5%, 1/2 w 5164

R5 Resistor, fixed composition, 1,500 ohms, t5%, 1/2 w 30654

R6,7 Same as R2

R8,9 Resistor, flixed composition, 100,000 ohms, 5%, 2 w 28738

R1i0 Same as R2

R1t Resistor, flxed compositlon, 6800 ohms, *5%, 1/2 w 14659

R12 Same as R2 .

R13, 14, 15,16 Same as Ril

R17 Resistor, flxed composition, 10 ohms, ¥5%, 1/2 w 34761

R18 Reslistor, fixed composition, 100 ohms, £5%, 1/2 w 34765

R19 Same as R17

R20, 21 Same as R18

R22 Same as R17

R23 Same as Ri8

R24 Same as R17

R25 Reslstor, fixed composition, 82,000 ohms, 5%, 1/2 w 52609

R26 Resistor, flxed composition, 2700 ohms, 15%, 1 w 15421

R27 Resistor, variable, 50,000 ohms, +20%, 1/2 w 54203

R28 Resistor, flxed composition, 2700 ohms, 15%, 2 w 33855

R29, 30 Resistor, wlre wound, tapped, flrst sectlon 5475 ohms 59119

%, 46 w; and second sectlon 1025 ohms, 138, 9 w

R31 Reslstor, ceramic, wire wound, Insulated, 120 ohms, 59420
+3%, 25 w.

S1 Switch, toggle, spst, 6 amp, 125 v, 3 amp, 250 v 50751

T1 Transformer, audlo, output 59414

T2 Transformer, power, 117 v, 50/60 cycles 59413

Tube-cap, includes 1/2 w resistor and 17-3/8" lead 93753

?RCA 807)




