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INTRODUCTION

Congratulations on your purchase. The SP-3A-1 stereo preamplifier was conceived and designed for audio
perfectionists. It will probably do more to enhance the quality of musical depth, detail, and subtlety than any
other single component in your system. Its ability to perform under actual dynamic listening conditions is
unequaled. Conservative design and extensive use of high quality industrial grade components insure many

years of trouble-free performance.

LINE VOLTAGE CONVERSION

This equipment can be operated from either 120 Volts or 240 Volts A.C., 50/60 Hz. Check the position
of the line voltage selector switch on the rear panel. If necessary, remove the switch safety cover and set
the switch to the proper voltage as indicated above the switch.  Secure the switch position with the safety
cover and screws. Install the appropriate fuse as indicated below if the line voltage is different than that set

for at the factory.

Voltage Fuse
120 1/2 Amp. Type 3AG or MDL Slo-Blo
240 1/4 Amp. Type 3AG or MDL Slo-Blo
WARNING

To prevent fire or shock hazard, do not expose this equipment to rain or moisture.

This unit contains voltages which may be lethal. Do not operate this unit with covers
s € . . g
removed. Refer servicing to qualified personnel.




EQUIPMENT PACKAGING

Save All The Packaging — Your Audio Research component is precision Electronic Equipment, and as such,
deserves to be properly cartoned any time shipment is made. You may never have occasion to return it 1o
the factory for service, but if such should be necessary, or other occasion to ship it occurs, the original
packaging may save your investment from unnecessary damage or delay.

A C CORD
INSIDE BAG

= TOP
. CORNER

-~ BLOCKS
(4)

EQUIPMENT
IN PLASTIC
BAG

BOTTOM .
CORNER BLOCKS (4}
~ TOP AND BOTTOM
“ OF INNER CARTON

——— QUTER CARTON

e




INSTALLATION & MOUNTING

To insure proper operation and normal component
life, this equipment must receive proper ventilation.
Never confine this device such as to inhibit proper
cooling by natural convection through the ventilated
enclosure. If this equipment is to be operated
within a confined space, forced air cooling should
be provided. It is recommended that the ambient
operating temperature never exceed 1200F (49°C).

The mechanical configuration of the SP-3A-1
permits four convenient methods of mounting.
The equipment drawing on page 4 and the mount-
ing template at the back of this manual show the
equipment dimensions necessary to assist in suit-
able mounting as outlined below:

Shelf Mount — The SP-3A-1 can rest directly
upon a shelf or table. The four special elastomer
feet prevent slipping on or marring of the
mounting surface. For custom installations, the
unit may be secured to a mounting shelf via
the four holes used to fasten the feet to the
bottom of the chassis. To accomplish this,
remove the four 8-32 x 1/2"" pan head screws
holding the feet to the bottom of the chassis.
Locate the mounting holes on the shelf using
the template or dimensions given on page 4.
Drill four 1/4" clearance holes for the # 8
mounting hardware. Insert the  feet between
the bottom of the chassis and the shelf — the
feet serve as ventilation spacers. Secure the
equipment to the shelf with four 8-32 screws
and washers. The length of the mounting screws
is determined by adding 3/4" to the thickness
of the mounting shelf.

Panel Mount — The front panel of the SP-3A-
1 may be flush mounted against the panel of
any equipment cabinet or other custom in-
stallation. Using the template or dimensions
given on page 4, locate and make a cut-out for
the chassis. Make sure that the bottom edge of
the cut-out is flush with the top surface of the
mounting shelf or brackets. If a mounting shelf
is used in place of side brackets, make the
ventilation cut-out as shown on the template.
Secure the unit without the feet via the four
holes (normally used to fasten the feet) in the
bottom of the chassis. The length of the mount-
ing screws is determined by adding 3/8"" to the
thickness of the shelf or bracket.

Cabinet Mount — An optional solid walnut
oiled finish accessory cabinet, Model WC-1,
is available for the SP-3A-1. All necessary
mounting hardware and instructions are
supplied with the cabinet.

Rack Mount — An optional 19" width Rack
Mount Panel (natural finish only) is available
as Audio Research Corporation part number
10527. This panel enables rack mounting of
the SP-3A-1 with other system components. The
Rack Panel is attached to the chassis via the
control mounting hardware. All necessary
hardware and instructions are supplied with the

_Rack Panel.
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High level inputs. Connect to tape moni- bined load impedance of Main 1 and Main

J1.J3 J5 J7 J9 JI1 )17 N9 Ji3 J21 J230T1 OT2 OT3 OT4

;]]5| l ‘ ' ’ ) ‘—l tor outputs of tape recorder Number 1 2 must be equal to or greater than 20K.
> 558 { | % i
- 2 when using tape recorders with separate P
LEFT CHANJIEL monitor outputs. Permits tape monitor- Power Circuits:
T Tt ; ing from front panel. When using tape OT1 — Switched AC Convenience Outlet
m«g} @ ‘@é }f(/\) % é)) (® e @A recorders with single outputs, refer to the OT2 — Switched AC Convenience Outlet
== _— \ =7 A = i ¢ SRR gt i H rr . 5 .
nalheaiio e L ; system Connection” section and the OT3 — Switched AC Convenience Outlet
L T I E————————— A‘ég‘:})giii:‘;ﬁ” connection diagram for single output OT4 — Switched AC Convenience Outlet
§ § § ; 2 E ; ; 2N UNSWITCHED FUSE——LINE MINNEAPOLIS. MINN. tape recorders on page 9. Nominal e C tt stem nts (power
= = = = A B T 1 MODEL SP-3 impedance is 100K. onn.ef: o syste compon.e powe
T N\ S e ; n amplifiers, tuners, electronic crossover,
b WL s B\ LB : - .
‘@) v @‘\b : R Y (7 Crassis & J19 Tape Monitor 2, Left Channel etc.) that are to be turned on by the
) l i 7 J20 Tape Monitor 2, Right Channel front panel power switch (SW-4B). Will
l RIGIT CHANNEL _ ’ , \ Same as above. Allows tape monitoring of accept. o.nly 2 conductor  line plugs.
' o Capacity is 1000 watts total (not fused).
8 ’ a second tape recorder when selected
LB 16 110 118 el 122 SW-4 from the front panel. Follow the same OT5 Unswitched AC Convenience Outlet
connection procedure as outlined above. i i
2 J4 18 112 120 Ji4 124 Fl p 0T6 Unswitched AC Convenience Outlet
Audio Outputs: Connect to record players, turntables, or
REAR PANEL LAYOUT 5 - y st tape recorders where power should be
j14 N Tape 1' R? ;fgznnel | controlled by the component on-off
- ape ’ |g anne e s & 1 & r
; . : . switch only. Thisinsures proper “‘cycling
REAR PANEL FUNCTIONS Nominal input impedance '? 1_00},< wheg Connect to tape record Number 1 line and mechanism disengagement.
3 . front panel source selector is in “‘tuner fosss i, IFGiTcles asdamiEm sopnsafar Baue
Refer to the “Rear Panel Layout” diagram above. position. Inputs are shorted to ground PR pIHCIRET S0 P F1 Preamplifier Line Fuse
_ . when not in use recording. Output signal is independent
Audio Inputs: ' of “level” control setting and equal to Provides protection for preamplifier elec-
J1 — Magnetic 1, Left Channel J7 — Spare, Left Channel the source input level, i.e. “tuner”, tronics only. Refer to page 1 for fuse
J2 — Magnetic 1, Right Channel J8 — Spare, Right Channel “spare’’, “tape 1", “tape 2", or magnetic replacement information.
. . . - phono preamplifier output. Nominal out- ) )
Connect to record player, tone arm, or ::sv'si’/iiemgf;;alsl):;z:tsl\fg:n?r:‘;/l ail::;ll:'; B rmpedanee & 600 ohms Losd s Sw-4 Line Voltage Selector Switch
cartridge amplifier. Nominal input im- S dance must be e i
) : . . qual to or greater than Selects for 120 or 240 volt input power.
pedance is 50K (150 pf shunt). Use with 'Sr;ﬁiansje;tsogﬁgﬁnvvlz?; r :;Of;f) Sa?gs' 20K. Refer to page 1 for “Line Voltage Con-
magnetic type cartridges requiring RIAA ' version’’ procedure.
playback compensation. Note: Normally Inputs are shorted to ground when not J15 Tape 2, Left Channel e
connect grounding wire from record play- in use. 116 Taper 2, Right Channel
er to the ““Chassis Ground” screw (locat- J9 — Tape 1, Left Channel Connect to tape recorder Number 2 line
ed_next to line cord). With certain systems J10 — Tape 1, Right Channel inputs. Function and characteristics are
this may add hum in which case no ) ] same as above.
ground wire is required. High level inputs. Connect to tape record-
er line outputs. Nominal inputimpedance J21 Main 1, Left Channel
J3 — Magnetic 2, Left Channel is 100K. J22 Main 1, Right Channel
J4 — Magnetic 2, Right Channel ‘L .
J11 Tape 2, Left Channel Connect to power amplifier (or electronic
Same as above. Allows use of a second J12 — Tape 2, Right Channel crossover) inputs. Nominal output imped-
record player when selected from the , . ance is 600 ohms. Load impedance must
front panel. Same as above. Allows use of a second be equal to or greater than 20K.
tape recorder when selected from the
Jb — Tuner, Left Channel front panel. J23 — Main 2, Left Channel
J6 — Tuner, Right Channel . J24  — Main 2, Right Channel
_ _ J17 — Tape Monitor 1, Left Channel
High level inputs. Connect to the output ;98 _ Tape Monitor 1, Right Channel Same as (in parallel with) above. Used to
of an AM and/or FM tuner component. drive a second power amplifier. Com-
6



SYSTEM CONNECTION

Before connecting the SP-3A-1 into your system,
familiarize yourself with the rear panel functions
by referring to the diagram and description of the
rear panel in the previous section.

Use only high quality shielded phono cables when
interconnecting the SP-3A-1 with any signal
sources, power amplifiers, or electronic cross-
overs. Avoid inexpensive cables which use “‘weak”
or soft metal grounding shells as they may intro-
duce hum and/or noise into the system.

Four different system wiring diagrams are shown
on pages 8, 9, 10 and 11. Choose the diagram that
applies to your system configuration. A brief
description of each system is given below:

a) Single Amplifier Connection (for dual output
tape recorders) — page 8.

This basic diagram should be used for all single
power amplifier systems incorporating tape
recorders with ‘separate tape monitor outputs.
Also follow this diagram when tape recorders
are not used by ignoring pertinent' components
and associated wiring. |

b) Single Amplifier Connection (for single output
tape recorders) — page 9.

To permit ‘‘tape copying”’ or ‘‘cross-
taping”’ with recorders having a single output
connector per channel, phono cable “Y”
adapters must be used as shown in this diagram.
Make connections as follows:

1. Connect the single end of a shielded phono
cable "Y' adapter to the ““tape 1" right
channel input on the rear panel of the
SP-3A-1. Connect one of the two outputs
of the "Y' adapter to the right channel
“tape mon. 1" input with a short phono
cable. Connect the remaining output of the
"Y' adapter to the “‘right channel output”
connector of tape recorder number 1.

2. Connect the single end of a shielded phono
cable Y’ adapter to the ““tape 1" left
channel input on the rear panel of the

c)

d)

SP-3A-1. Connect one of the two outputs of
the "Y' adapter to the left channel “‘tape
mon. 1" input with a short phono cable.
Connect the remaining output of the “Y”
adapter to the “left channel output”
connector of tape recorder number 1.

3. Connect a phono cable from the right
channel “‘tape output 1" of the SP-3A-1
to the right channel (high level) input of
tape recorder number 1.

4. Connect a phono cable from the left
channel ““tape output 1" of the SP-3A-1
to the left channel (high level) input of
tape recorder number 1. This completes the
wiring of tape recorder number 1.

5. Repeat the above wiring procedure for
tape recorder number 2 using the “tape 2
inputs” and ‘‘tape 2 outputs’”’ of the
SP-3A-1.

6. Connect the remaining system components
as shown.

The wiring diagram shown and described above
enable complete tape monitoring of a cross-
taping or tape-copying procedure with the
SP-3A-1 front panel pushbuttons. The SP-3A-1
and (tape-copy ‘Y’ adapter modification) is
also shown in the electrical schematic on
page 23.

Bi-Amplified Connection — page 10.

Using this wiring diagram for 2 way (bi-ampli-
fied) speaker systems which incorporate an
Electronic Crossover such as the Audio Research
EC-2. Connect other system components as
described in (a) above.

Tri-Amplified Connection — page 11.

Use this wiring diagram for 3 way (tri-amplified)
speaker systems which incorporate an Electronic
Crossover such as the Audio Research EC-4.
Connect other system components as described
in (a) above.



T ¥30¥003Y¥ 3dVl

¥3INV3IISANOT LHON

1)

(s48p10934 adey 3ndino [enp 1of) NOILIINNOD HIIHITdNY ITONIS

L ¥30Y0D3Y 3dvl

T ¥3IAVId A¥0O3IY

L 33AV1d Q¥013y

)

P J3141TdWV3Idd €-dS
VY asvz/L

Ly

XYW SLLYM 0001

-
° QHHE

TINNVH:

3 1491

|

7 NOW 3dvL

1 "NOW 3dV;

»

8‘ -

N\

©)

(217

)

N

Wvds
) wanns

@

1 21NV

Z 1INV @

i

NvED 1531

\¥

kg

¥3INV3I4SANOT 1431

{

_J

LEIEIREL A

dn XO00H
AVIOIdAL



(s18pJ0231 adey 3ndino sjbuis 10§) NOILIINNOD HII4ITdNY ITONIS

T ¥30¥003¥ 3dvl

30T I3
-

()

| ¥3Q¥0D3¥ 3dvl T ¥3AVId QUODIY

L ¥3AV1d Q¥0D3y

)

N *
¥31HINdWV3Idd €-dS 3
¥3INVIISANOT LHON —N 43XVv3idsanol 1431
avi asvz/t ﬂm»:n»: [TINNVHO 18014
NIVN 3,

)

@

Z 'NOW 3dv1
1 'NOW 34v1
T 3dvL
IUVds

¥IN
1 OILINOVH

oo
li
J

NEN 34Vl

L& inainod

@

\Y
]
©
o)
.

il

NYpO 1331

.

RN

O | s |

=

¥3INNL ¥3141dWY

dn XX00H
AVIAId AL



NOILJIINNOD d3idITdAv-id

W3ILSAS d3INV3IdS AVM T

=

YINVIdS 319341

YINVids ssvd

o

3793341 ¥04 dWV 03¥3ls

)

YINVIdS ssvd

YINVIMS 3719341

o

SSvd 304 dWV O33¥3ls

JJ ¥IA0SSOAD z-23

-l

H 0905
'S110A 521501
Lasns

293 1300M
“NNIW 'STIOdVINNIN
'd¥03 HO¥V3S3Y olanY

XYW SLLYM 0001
QIHILIMSNN.

L—snasno—!
J341TdWVIdd
M,
GNNOYYy / /
® =0 @00@@@0@@
E— Livn—ssnsd L maumn FRE =
H 03/05 L] " H H 2 2 2 2
: 8 5§ o§ §

T @A ®
\ \ /\
@ ®m m m m _,o>@ Q@CO@@@Q

NIYW  3dvi

Lenano i 1331

10



NOILO3INNOD d3idITdNV-IdL

WILSAS 43INV3IdS AVM €

=
7
)

AINVIdS ¥31IIML
YIIVIS IONVI-AIW

3718341 404 'dWV 03¥31S

S¥INVIdS SSvd

SSVE 304 dWV O3¥3LS

)

YIANVIS IONVI-AIW
YINV3IdS d3LIIML

o

JONVIAIW 304 dWV 03¥3LS

»

p
) ,ﬁws\w. ﬁ

RETE)

7H 09/05
SLI0A SZLS0L
Lasns——aund
93 1300K

“NNIN 'STI0JYINNIN
*d¥03 HO¥Y3S3Y olany

L mes—  1nano L J 1nano

1Hon

un

iz SLLYM 0001 Exu:xwz:

Y341TdWVIdd —

[Eanazno— TINNYHD LHONY

@ aNnousy
SISs¥H

*d¥09 HO¥V3S3Y olany

S

:s SL1vM 0001 .:zu:so

@ ®O)6)
=/

\‘/w
0@,

W 0L
Lsinainod

©EC
=/
[— [S—— s._s_;; . ©/ @ P
H 09/05 E - 3 E K4
NNIN 'STI04VINNIN S170A 521501 z x & 3 =
z z
E g 02 oz

uINNL

z 2uaNovw

©0e00000

TINNYHD L3

11



RV3 RV5

RV2

RV4 RV1

SW-2

PREAMP QUTLETS

CONTOUR BASS

LEVEL.

TONE

1 TAPE 2

&

. BALANCE

HIGH DEFINITION. STEREO CONTROL

CANC, MAG. 2

 SOURCE
; . REVERSE
STEREC g @

SW-4A

SW-1A

SW-1B

PL1

SW-I1C

SW-1E

SW-1D

FRONT PANEL LAYOUT

FRONT PANEL FUNCTIONS
Refer to the ““Front Panel Layout” diagram above.

Push Buttons

Preamp
Power (SW-4A)

Qutlet
Power (SW-4B)

Description

Preamplifier on-off switch.
Push button in for power “on”’.
Also enables the “outlet pow-
er’’ switch, SW-4B. Push to re-
lease for power “‘off”. Green
indicator lamp, PL1, is illumi-
nated when preamplifier is on.

Switches rear panel outlets,
0OT1, OT2, OT3, OT4, “on”.
Allows separate or simultane-
ous turn-on of power ampli-
fier(s). Push button to re-
lease for outlets “off’. Pre-
amp power switch, SW-4A,
must be “on’’ before power is
applied to the switched out-
lets. Leaving the “outlet
power’” switch on (pushed in)
allows turn on and off of power
amplifier(s) simultaneously
with preamplifier. Red indica-
tor lamp, PL2, is illuminated
when switched outlets are on.

12

Push Buttons
Tone (SW-1A)

Tape 1
(SW-1B)

Tape 2
(SW-1C)

Rotary Switches
Source (SW-2)

PL2

SW-3

Description
Depressing switch activates
“‘contour’’, ‘'bass’’, and

“treble’” control circuitry. Un-
less needed, switch should be
left off (out) for optimum per-
formance and flat response.

Depressing switch allows in-
stantaneous monitoring of tape
recordings on tape channel 1.
Push ““canc.”” switch, SW-1D, to
cancel (turn off) tape monitor
function. Switch should be off
(out) for normal listening.

Same as above except allows
monitoring of tape channel 2.

Switch selects one of five rear
panel inputs (sound sources) as
marked. ‘“Phono’” position
selects ‘““magnetic 1" input.
“Magnetic 2" input is selected
by the push button switch, SW-



Mode (SW-3)

Rotary Controls
Level (RV2)

Balance (RV1)

1E, with the “source’” switch
left in the “phono” position.
The selected source is also
switched to the ‘‘tape out-
puts”.

Switch selects one of five
“main output’” modes:

"“Mono” — Combines the left
and right input channels in-
ternally to provide a mon-
aural output (common output
for both left and right main
outputs).

“Stereo’”” — Provides normal
stereophonic operation with-
out channel reversal, i.e. left
input to left output, right in-
put to right output.

““Reverse’”” — Provides stereo-
phonic operation except chan-
nels are reversed, i.e. left input
to right output, right input to
left output.

“Left” — Left channel input
sources are coupled to both the
left and right “main outputs”
simultaneously. The “’balance”
control functions as normal.

"“Right” — Same as above ex-
cept right channel input
sources are coupled to both the
left and right ““main outputs”
simultaneously.

Note: The '“tape outputs’ are
unaffected by the position of
the “mode"’ switch.

Controls preamplifier ““main
output” level (volume). Power
amplifier or source gain con-
trols should be set such that
normal listening levels occur at
approximately a 1 or 2 o’clock
setting.

Controls the relative volume of
each channel. Equal channel
volume occurs when the con-
trol is centered at the indicator
mark. Clockwise rotation from
center position increases right
channel ““main output” level

13

Contour (RV3)

Treble (RV4)

Bass (RVS)

Indicators
Green Lamp
(PL1)

Red Lamp
(PL2)

while decreasing left channel
output. Counter-clockwise ro-

tation increases left channel
output and decreases right
channel output.

Activated when the tone

switch, SW-1A, is depressed.
Provides a bass and treble com-
pensated output when listening
at reduced or low volume
levels. To use, set control full
clockwise (12 o’clock), then
advance “level”” control, RV2,
to a “full” listening volume.
Turn “‘contour’’ control
counter-clockwise to reduce
volume to desired listening
level. See response curves on
page 14.

Treble tone control circuitry is
activated when tone switch,
SW-1A, is depressed. Response
is flat when control is centered
at indicator mark. Clockwise
rotation increases treble re-
sponse while counter-clockwise
rotation decreases response.
See response curves on page 14.

Bass tone control circuitry is
activated when tone switch,
SW-1A, is depressed. Response
is flat when control is centered
at indicator mark. Clockwise
rotation increases bass re-
sponse while counter-clockwise
rotation decreases response.
See response curves on page 14.

[luminated when preamplifier
power switch, SW-4A, is “on”’.
Illuminated when rear panel
switched outlets, OT1, OT2,
OT3, OT4, are “on”.

Note: Lamps are replaceable
from the front panel by un-
screwing (CCW) the “lens”
and extracting the bulb from
the lens base. Refer to the parts
list or schematic diagram for
type and number.PL1Tand PL2
are not interchangeable.
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GENERAL OPERATION

Before operating, familiarize yourself with the
front panel control functions by referring to the
diagram and control description in the previous
section. To operate your music system proceed as
follows:

1. Set “level”” control at minimum (full counter-
clockwise).

2. Push “preamp” power switch ““on” — green

indicator panel light should illuminate.

3. Push “outlets” power switch “on’’ to turn on
power amplifier(s) — red indicator panel light
should illuminate.

Note: Since the SP-3A-1 is a vacuum tube
device, it has ““warm-up’’ characteristics which
result in an output pulse within 20 seconds
after power is first applied. This pulse occurs
regardless of input and is due to ““charging” of
the output coupling capacitors.

It is recommended that when using solid state
power amplifiers, which have fast warm-up
characteristics, turn-on of the power amplifier
be delayed by 20 to 30 seconds after pre-
amplifier turn-on to avoid any subsequent
“thump’’ through the speakers. The switch con-
trolled AC convenience outlets are used for
this purpose.

Turn-on of vacuum tube power amplifiers
such as the Audio Research D-76 does not re-
quire any delay since it has warm-up charact-
eristics similar to the SP-3A-1. Leaving the
“outlet power’ switch on (pushéd in) allows
turn on and off of power amplifier(s) simul-
taneously with the preamplifier.

16

10.

Turn on desired source (record player, tuner,
tape recorder, etc.)

While system is “‘warming up”’ (Approximately
30 seconds) set ‘‘source’ switch to program
source desired, “mode’’ switch to ‘'stereo’’;
“contour’’, ‘“bass’’, ‘‘treble’”’, and ‘‘balance’”
controls to a 12 o’clock position, and all five
button switches “out”,

Turn “level” control up to desired listening
volume.

Push ““tone’” button in to activate “contour’’,
“bass’’, and “‘treble’” controls. Leave “‘tone”’
button out for optimum performance and
flattest response.

To use “contour’” control, turn knob full
clockwise (12 o’clock) with “tone button
pushed in. Advance the “level”” control to
full listening volume. Turn “contour’” con-
trol counter-clockwise to reduce volume to
desired listening level.

“Tape 1 and 2" buttons allow instantaneous
monitoring of tape recordings. The ‘‘canc.”
button cancels tape monitors.

“Mag. 2" button disconnects ‘“magnetic 1"
input and connects ‘“magnetic 2 input to
allow use of second record player.

Refer to the previous section for a detailed
description and operation of the front panel
controls.



SYSTEM DIAGNOSTICS

In case of difficulty after connecting the SP-3A-1 into your system, a list of common system problems
and possible causes is provided below to aid in troubleshooting:

Symptom : Possible Cause

Both channels dead — Power amplifier off
— Controls improperly set
— Improper interconnect wiring
- Defective signal source
— Blown power amplifier fuse

— Blown SP-3A-1 fuse

One channel dead - Balance control not centered
— Defective audio cable
- Improper interconnect wiring

= Defective signal source

Hum or noise - System ground loop
— Turntable not grounded
— Poor interconnect wiring
= Defective audio cable
- Excessive lead length

— Defective signal source
High distortion - — Low AC line voltage

- Loudspeaker-Turntable mechanical feedback

— Defective cartridge or source
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FACTORY SERVICE

In the event that service other than routine tube or fuse replacement becomes necessary, this equipment
should be returned to the factory or franchised dealer. Should return to the factory be required, a return
authorization form must be obtained. Please write or call customer service at Audio Research to obtain this.

NOTE: WE CANNOT ACCEPT EQUIPMENT THAT DOES NOT HAVE THIS RETURN
AUTHORIZATION ATTACHED.

The original equipment packaging should be used any time shipment is made. Refer to page 2 for proper
re-packaging of this equipment in the original carton.

All shipments to the factory must be prepaid and insured for full value. All factory-serviced equipment will
be returned freight collect. In the event that chargeable repairs are required, you will be contacted prior to
the return of your equipment.

Any service work performed on equipment that is not under warranty should be done by only competent
electronic technicians equipped with the proper test equipment to insure performance to original specifica-
tions. All parts necessary for such service are available from the factory. When ordering any replacement
part, include the part number and full description as found in the Parts List.

ROUTINE MAINTENANCE

Mechanical:

The model SP-3A-1 is of all-aluminum construction with a two-color anodized front panel and chassis
finish for life-time service. Periodic dusting can be done with a soft paint brush or dusting cloth. Cleaning
should be limited to the use of a moist cloth and mild detergent. Abrasive or strong chemical cleaners
should be avoided as they might damage or attack the finish. If desired, the surface lustre of the chassis
and front panel can be maintained by wiping the surfaces with a treated polishing cloth. This leaves a fine
film of oil on the surface which enhances its lustre.

Electrical:

There is no routine electrical maintenance or adjustment required for the SP-3A-1. The small vacuum tubes
used have a life expectancy of thousands of hours and therefore will not normally need any attention for
many years under normal use. When replacement does become necessary, use only premium tubes of
the type stated on the electrical schematic diagram or in the Parts List.
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TECHNICAL SPECIFICATIONS

Frequency
Response:

THD
Distortion:

IM
Distortion:

Gain:

Tone
Controls:

Input
Impedance:

Output
Impedance:

Maximum
Output:

Maximum
Input:

Noise:

Channel
Separation:

Power

Requirements:

Dimensions:

Weight:

1dB 10 Hz to 30 kHz, IHF load
1dB of RIAA from 30 Hz to 30 kHz

o+

Less than .005% @ 5V RMS output, IHF load

Less than .005% @ 5V RMS output, IHF load, SMPTE method

57dB, magnetic phono input, main outputs, IHF load
34dB, magnetic phono input, tape outputs, IHF load
23dB, high level inputs, main outputs, IHF load
0OdB, high level input, tape outputs, IHF load

Bass and Treble variable + 18dB @ 20 Hz and 15 kHz respectively

Magnetic Phono; 50K ohms typical (150 pf shunt)
High Level; 100K ohms typical

Less than 600 ohms @ 1kHz (all outputs)
Recommended load; 20K or greater

25V RMS @ 1kHz, all outputs, IHF load

300 mv RMS @ 1kHz (magnei:ic phono input)
high level inputs overload proof

High Level inputs (unweighted wideband):
more than 90dB below rated output.

Magnetic Phono inputs (below 10 mv input):

20 Hz to 20 kHz; more than 70dB below rated outputs. Power line

components (hum); more than 66dB below rated output.

More than 30dB, 20 Hz to 20 kHz

120/240 V, 50/60 Hz, 60 Watts
15 5/8" wide x 5 1/2" high x 12 1/2 " deep

14 Ibs. net
20 Ibs. shipping
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CIRCUIT DESCRIPTION

This discussion will highlight.the components shown
in the simplified schematic diagram on page 20.
A complete schematic diagram is shown on page 23
which will appendix the discussion if further
technical insight is desired. Brief mention will be
made, however, of the power supply components
which are shown only in the complete schematic
diagram.

The basic signal processing and switching functions
of the SP-3A-1 are grouped as shown in the
simplified schematic diagram. Signal flow through
the SP-3A-1 is consistent with the listed order of
these functions (and respective description of each)
as given below:

a. Magnetic Phono (RIAA) Pre-amplifier

Low level magnetic cartridge or cartridge
amplifier outputs are applied to inputs J1 and/or
J3. The magnetic phono selector switch (SW-1E)
connects one of the two inputs to the high
impedance non-inverting input of the pre-
amplifier (comprised of V1, V2, and V3). A
low-pass radio frequency interference filter
(R2, C2) attenuates undesired high frequency
signals at the preamplifier input. A negative
feedback network (R3, 7, 10, and C4, 5) around
the overall pre-amplifier establishes the RIAA
playback compensation with 35 dB of gain at
1 kHz. Input resistor R1 provides necessary
damping for most magnetic cartridges requiring
a nominal 47K ohm load.

b. Input Selector Switch

High level inputs (tuner, spare, tape 1, tape 2)
and the magnetic phono pre-amplifier output
(through AC coupling network C37, R11) are
applied to the poles of a 5 position input selec-
tor switch (SW-2L). The output (wiper) of the
switch is connected to the tape output/
monitor circuits. Resistors R65, 66 prevent
inhibit of the "“tape 1" and '‘tape 2" monitor
functions. All unused inputs to the switch are
shorted to ground.

c. Tape Output/Monitor Circuits
Outputs from the input selector switch are ap-
plied through isolation resistors (R12, 15) to
tape outputs 1 (J13) and 2 (J15) respectively
and to the tape monitor circuit. The tape moni-
tor switches (SW-1B and SW-1C) allow source
selection of either the input selector switch
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output or the tape monitor inputs 1 and 2
(J17, 19). The subsequent output is applied to
the mode switch (SW-3). Either tape monitor
switch is returned to the normal listening posi-
tion by cancel switch SW-1D (mechanical re-
turn).

d. Mode Switch
The above selected source is applied to a 5
position mode switch (SW-3). It should be noted
that right channel signals are also applied to the
mode switch circuit. The mode switch allows
selection of 5 different output combinations.
They are outlined as follows:

Position Mode Description

1 Mono Combines right and left chan-
nel inputs through R16 and 17
respectively and feeds them
simultaneously to left and right

outputs.

Leftchannel input is connected
to left output and right channel
input is connected to right
output.

2 Stereo

Leftchannel input is connected
to the right output and the
right channel input is con-
nected to the left output.

3 Reverse

4 Left Left channel input drives both

the left and right outputs.

5 Right Right channel input drives both

the right and left outputs.

e. Balance/Level Controls
Outputs from the mode switch are connected
to the ganged left and right channel balance
controls (RV1A and RV1B). These controls
have a special taper which allows signal attenua-
tion in one direction only when rotated from
the normally centered position. Clockwise ro-
tation attenuates the left channel output only
while counter-clockwise rotation from center
attenuates only the right channel output. There
is no attenuation of either channel when the
control is centered. Outputs from the wipers
of the balance controls are fed directly to the
ganged left and right gain controls RV2A and
RV2B respectively. These controls have a log-
arithmic taper which allows apparent listening
(loudness) levels to vary directly with the degree
of control rotation. The controls ““track’’ to-



gether such as to atftenuate the left and right
channels equally for counter-clockwise rotation.
There is zero attenuation of outputs in a fully
clockwise position. The outputs (wipers) of the
gain controls are coupled to gain control amp-
lifiers.

Gain Control Amplifier

Output of the gain control is AC coupled (C11,
R18) to the high impedance non-inverting input
of the wide-band gain control amplifier (com-
prised of V4, V5, and V6). Negative feedback
(R21, 24, 28, C15) around the overall amplifier
provides a fixed gain of 23 dB. The overall fre-
quency and phase response of the SP-3A-1 is
shown on page 15.

Contour Control Network

Output of the gain control amplifier is AC
coupled (C39) to the contour control RV3A.
The contour network also includes C19, 20 and
R30, 31. This circuit attenuates midrange fre-
quencies with counter-clockwise rotation of the
contour control. The response curves are
shown on page 14. Output of the contour net-
work (wiper of RV3A) is connected to the
tone control circuit.

Tone Control Amplifier

Feedback tone control circuits are employed in
the SP-3A-1. The treble control (RV4A) and
bass control (RV5A) are connected in the feed-
back network of an inverting tone control
amplifier (comprised of V7 and V8). The feed-
back network also includes C22-26 and R33,
34, 37. The wipers of the tone controls are con-
nected to the “summing” input of the amp-
lifier. Clockwise rotation of the tone controls

permits gain at high and low frequencies while-

counter-clockwise rotation results in attenua-
tion. The “hinge” frequency of the circuit is
750 Hz. Overall response of the tone control
circuit is shown on page 14. The tone control
amplifier output is connected to the Tone/
Contour Switch.

Tone/Contour Switch

The main outputs (J21, 23) of the SP-3A-1 can
be switched with SW-1A to include the tone
and contour control circuits (““in”’ position) or
to bypass them in the “out’ position. The
out” position connects the “main outputs’
directly to the output of the gain control amp-
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lifier (V4, 5, 6 and C39) through decoupling
resistor R29. This position is used for optimal-
ly flat response and lowest distortion.

Power Supply Circuits

The vacuum tube amplifiers employed in the
SP-3A-1 require two separate B+ voltages ad
two separate DC filament supplies.

Power transformer (T 1) provides the voltages for
these supplies. The dual primary windingsof T 1
are connected in parallel for 120 volt line opera-
tion or in series for 240 volt operation by switch
SW5. The primary circuit also includes a half-
wave rectifier and filter circuit (D13, C36, 58,
59, 65) for the switched AC outlet neon indi-
cator PL-2.

Main B+ (500 VDC) is derived from a full-wave
bridge rectifier and capacitive input filter (D9-
12, C43, 44). This voltage is applied to the
collector of a series regulator (Q1). A filtered
“reference’”” voltage for the base of Q1 is de-
veloped by RC filters (R60, 61, C33, 46) and
zener diodes (ZD1-9). The regulated output
(440 VDC) of emitter follower Q1 is applied
to tubes V2, 3, 5, 6, 7, and 8. Additional filter-
ing (decoupling) for “front end” tubes V1 and
V4 is provided by an RC filter (R62, C41,
and 1/2 C45). Capacitors C40 and 1/2 C45 are
across the output (emitter) of regulator Q1.

Two DC filament supplies are used in the SP-
3A-1 for minimum hum and noise. One of the
two is referenced to ground for tubes V1, 2, 4,
5, and 7. It consists of a full-wave bridge recti-
fier (D5-8) and a “pi” filter (C30, R42). The
second filament supply is ‘‘elevated” above
ground by R47, 48 for the direct coupled
cathode follower output tubes V3, V6, and
V8. This supply also consists of a full- wave
bridge rectifier (D1-4) and a “‘pi” filter (C29,
R41). Pilot light PL-1 is also driven by the ele-
vated filament supply. Resistors R44 and R45
balance the current distribution in the series-
parallel filament configuration of each supply.
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SP-3A-1 PARTS LIST

Schematic Part Description
Reference Number
RESISTORS

R1 41809 Composition 51K 5% W
R2, 16, 17, 65, 66, 69 41800 Composition 10K 5% W
R3, 6, 21, 25, 36 42200 Metal Film 2.21K 1% %W
R4, 8, 22, 26, 35, 68 42213 Metal Film 301K 1% W
R5, 18, 23, 31 41812 Composition 470K 5% W
R7 41805 Composition 2.2M 5% LW
R9, 10, 27, 38 42207 Metal Film 100K 1% HBW
R11 41405 Composition 2.2M 10% BW
R12, 15, 29 41821 Composition 470 Ohm 5% oW
R19 41814 Composition 1.8K 5% LW
R30 41808 Composition 22K 5% HBW
R33, 37 42205 Metal Film 49.9K 1% W
R34 41807 Composition 100K 5% BLW
R41, 42 42005 Wire Wound 10 Ohm 5% 10W
R44, 45 42019 Wire Wound 75 Ohm 5% 5W
R47 41215 Composition 150K 10% W
R48 41208 Composition 180K 10% TW
R58 41421 Composition 39K 10% BW
R59 41415 Composition 100 Ohm 10% W
R60 41016 Composition 2.2K 10% 2w
R61 41013 Composition 1.8K 10% 2W
R62 41015 Composition 33K 10% 2W
R63, 64 41006 Composition 100K 10% 2W
R67 42202 Metal Film 4.99K 1% LW

Numbers not used: R13, 14, 20, 24, 28, 32, 39, 40,43, 46, 49, 50, 51, 52, 53, 54, 55, 56, 57

CAPACITORS

C1,2 43411 Silver Mica 39pf 500V 5%
C3, 14 43001 Mylar 0.1 MFD 400V 10%
C4 43403 Silver Mica 3000pf 500V 2%
C5 43401 Silver Mica 750pf 300V 2%
C6,17, 27 43018 Mylar: 1.0 MFD 400V 20%
C11 43006 Mylar 0.22 MFD 75V 10%
C19 43017 Mylar v .0047 MFD 100V 10%
C20 43412 Silver Mica 100pf 500V 5%
C22, 25 43406 Silver Mica 500pf 500V 2%
C23, 24 (matched pair) . 43023 Mylar .01 MFD 100V 10%
C29, 30 43220 Electrolytic 2x 1500 MFD 50V
€32 43002 My lar 0.22 MFD 400V 10%
C33, 40, 41 43013 Mylar - .05 MFD 600V 10%
C35 43028 My lar .01 MFD 1600V 10%
C36 43029 Mylar 0.47 MFD 400V 10%
C37, 39 43004 Mylar 1.0 MFD 100V 10%
C43, 44 43221 Electrolytic 300 MFD 300V
C45, 46 43222 Electrolytic 2x 75 MFD 475V
c47 43410 Silver Mica 5pf 500V 10%

Numbers not used: C7, 8, 9, 10, 12, 13, 15, 16, 18, 21, 26, 28, 31, 34, 38, 42
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Schematic
Reference

D1 thru D13
ZD-1 thru ZD-9

V1 thru V8

RV1

RV2
RV3, 4,5

SWi1
SW2
SW3
Sw4
SW5

Q1

F1

T1

PL-1 Assy.

PL-2 Assy.

Part
Number

33006
33003

32003

45016
45015
45017

63016
63013
63009
63017
63018

35004

34011
34014

51030

34008
34013
34009
34008
34015
34012

Description

DIODES

1N4005 1A/600P1V

1TN53688 47V 5W
TUBES

ECC83/12AX7A

Note: V1 and V4 should be premium quality tubes such as

Mullard, Telefunken or Amperex
POTENTIOMETERS

250K Special Taper (dual section)
500K Logarithmic Taper (dual section)
500K Linear Taper (dual section)

SWITCHES

b Station Push Button

5 Position Input Selector

5 Position Mode Selector

2 Station Push Button
Slide Switch (Line Voltage)

TRANSISTOR
DTS-410 (Delco)
FUSE

For 120V, 1/2 amp. MDL or 3AG Slo-Blo
For 240V, 1/4 amp. MDL or 3AG Slo-Blo

) TRANSFORMER
120/240V 50/60 Hz Primary
PILOT LIGHTS

Lamp assembly (without lamp)

Lens, Green

Lamp for PL-1; 28V., .040 amp., #387
Lamp assembly (without lamp)

Lens, Red

Lamp for PL-2; Ne-2J Neon
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Schematic
Reference

PCB-86
PCB-85C
PCB-88

OT1 thru OT6
J1 thru J24

Part
Number

10524
10524
10349
10350
10534
10535
10536
84005
84006
84004
84007
82101
34010
85030
72006
85000
85022
21115
21134
21117
61001
61416
10391
61003
82701
82702
64000
82008
82001
82603
82901
82806
82804
82602
82018
82023
82201
82902

82016

82007

- 82024

82601
82600
85023
85032
85031
10527

Description

HARDWARE

(1) Front Panel (Natural)
(1) Front Panel (Gold)

(1) Top Cover

(1) Bottom Cover

(1) Switch Shield

(1) Partition (on PC Board)

(1) Shield
(2) Knob (Source, Mode)
(1) Knob (Level)

(4) Knob (Contour, Bass, Treble, Balance)
(7) Push Buttons

(1) Ground Post Assembly

(1) Fuse Holder

(1) Relief Bushing

(1) Line Cord
(4) Feet
(1) Heat Sink

(1) Amplifier Board

(1) Power Supply Board

(1) Selector Switch Board

(6) A.C.Outlet

(24) Phono Jacks

(1) Locking Plate (Slide Switch)

(8) Tube Sockets, 9 pin

(24) Fiberwasher, flat, 3/8 I.D. x 5/8 O.D.

(24) Fiberwasher, shoulder, 3/8 I.D. x 5/8 0O.D.
(1) 4 Lug Terminal Strip

(4) Screw, 8-32 x 1/2 Pan Hd. (Feet Holding)
(3) Screw, 8-32 x 3/8 Pan Hd. (XFMR. Mtg.)
(3) Lockwasher, #8 internal (XFMR. Mtg.)
(3) Nut, 8-32 x 5/16 Hex. (XFMR. Mtg.)

(14) Spacer, 1/4 Hex. x 7/16 Lng. 6-32 tap (PCB Mtg.)
(4) Spacer, 1/4 Hex. x 3/8 Lng. 6-32 tap (Switch Mtg.)
(28) Lockwashers, #6 internal

(4) Screw, 6-32 x 1/4 Flat Hd.

(28) Screw, 6-32 x 1/4 Pan Hd. (PCB Mtg.)
(15) Screw, Tapping, #6 x 1/4 Hex. Wshr. Hd.
(3) Nut, 6-32 x 1/4 Hex.

(1) Screw, #6-32 x 3/8 Pan Hd.

(2) Screw, 6-32 x 3/8 Flat Hd. (Slide Switch)
(2) Screw, 4-40 x 1/2 Pan Hd.

(6) Lockwashers, #4 internal

(2) Lockwashers, 3/8" internal

(1) Solder Lug, #6 locking

(23) Cable Ties

(1) Warning Label

(1) Rack Panel, Natural Finish (optional)
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EQUIPMENT SERVICING

This section contains service information and data for the Model SP-3A-1. It is intended for use by the
knowledgeable and experienced technician only. Before attempting any servicing of this device, the previous
sections of this instruction manual should be studied to gain a thorough understanding of its operation.
Since the SP-3A-1 is inherently a very low distortion device, only high quality test equipment and carefully
executed test procedures should be employed when evaluating its performance. Refer to page 19 for

technical specifications.

ltem

Audio Oscillator

Harmonic Distortion
Analyzer

Oscilloscobe

VTVM

Variable Auto
Transformer

Line Voltmeter

Inverse RIAA
Test Network

Recommended Test Equipment

Requirements

Less than .001% of distortion
Less than .001% residual
General purpose

General purpose

0-140 V., 1 amp.

0-150 VAC

See circuit diagram below

i1l
UL
1600 PF

68.4K 4650PF

Use

Sine wave source for THD
measurement, response
measurements, and trouble-shooting

THD measurement

Waveform analysis and
troubleshooting

AC & DC voltage measurements

Adjust input line voltage for
120 VAC

Monitors line voltage

Provides an attenuated RIAA test
signal for magnetic inputs

60dB ATTENUATION AT IKHz

INPUT “O~ AAA- 0 OUTPUT (OUTPUT LOAD = 47K)
470K [
SHIELDED 4ra
ENCLOSURE_\I,

1=

INVERSE RIAA TEST NETWORK

27
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SP-3A-1 VOLTAGE/RESISTANCE TABLE

TUBE PIN TUBE PIN
NUMBER NUMBER VOLTAGE RESISTANCE NUMBER NUMBER VOLTAGE

Vi 1 172 330K* V5 1 206
Vi 2 0 61K V5 2 0
V1 3 1.4 2.21K V5 3 1.8
V1 4 11 19) V5 4 0
\Al 5 22 1322 V5 5 11
Vi1 6 164 330K* V5 6 208
Vi1 7 0 61K V5 7 0
V1 8 1.5 2.21K V5 8 1.8
V1 9 16.5 oo V5 9 5.5
V2 1 207 301K* V6 1 450
V2 2 0 470K V6 2 208
V2 3 1.8 2.21K V6 3 211
V2 4 0 0Q V6 4 198
V2 5 11 110 V6 5 209
V2 6 209 301K* V6 6 450
V2 7 0 470K V6 7 206
V2 8 1.8 2.21K V6 8 209
V2 9 5.5 o V6 9 203.5
V3 1 450 0oQ* V7 1 210
V3 2 209 301K* V7 2 0
V3 3 212 100K V7 3 1.8
V3 4 209 80K ** V7 4 22
V3 5 220 80K** V7 5 11
V3 6 450 (0192 V7 6 209
V3 7 207 301K* V7 7 0
V3 8 210 100K V7 8 1.8
V3 9 214.5 o0 V7 9 16.5
V4 1 180 330K* V8 1 450
V4 2 12 480K V8 2 210
V4 3 14 7.2K \Z:] 3 213
V4 4 11 6Q V8 4 220
V4 5 22 130 V8 5 209
V4 6 180 330K* V8 6 450
V4 7 12 480K \2:] 7 209
V4 8 14 7.2K V8 8 212
V4 9 16.5 oo V8 9 214.5
NOTES:

1. Readings are typical — taken at 120 VAC line with a FLUKE 8000A DVM.

2. All measurements are with respect to ground unless noted.

3. Voltage readings taken with all tubes in place.

4. Resistance readings taken at socket with tube under test only removed.

5. * Approx. resistance reading with respect to B+1 (emitter of Q1).

6. ** Approx. initial reading, value will increase slowly as capacitors charge.

7. # Nominal resistance reading with tone controls centered.
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RESISTANCE

301K™*
470K
2.21K
09/

1180

301K ™*
470K
2.21K

oo

oa*
301K*
105K
80K™**
8OK™**
o
301K*
105K

oo

301K*
900K #
2.21K
130

68

301K*
900K #
2.21K

(o o]

o
301K*
100K
80K™**
8OK™**
ng-)('
301K*
100K
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SP-3A-1 TROUBLESHOOTING TABLE

Symptom

Blows fuses or completely dead

----- Defect in PCB-85C

Green pilot lamp doesn’t come on

Red pilot lamp doesn’t come on

Dead, noisy, or poor sound on
phono inputs only

Dead, noisy, or poor sound on
all inputs (tone controls
switched out)

Dead, noisy, or poor sound on
all inputs (tone controls
switched in)

Noise — only while operating
a specific control (level,
contour, treble, bass)

Hum

Poor sound — all inputs, both
channels

Paossible Cause

Wrong size and/or type fuse (F 1)
Defective line cord or switch (SW4A)
Defective power transformer (T 1)
Defective power supply (PCB-85C)

Defective bridge diode(s) (D1-12)

Defective electrolytic filter(s) (C29, 30, 43-46)
Defective transistor (Q1)

Note: After replacing a shorted transistor, check the
voltage drop across each of the zener diodes (ZD1-9).
The readings should be approximately 48 volts + 10%.

Defective #387 bulb

No power at plug

Blown fuse

Defective switch (SW4A)

Defective NE-2J bulb

Defective DC supply component(s) (D13, C36, R58, 59)

Defective switch (SW4B)

Defective V1, V2, V3 or associated component(s)

Defective V4, V5, V6 or associated component(s)
Defective C11 (leaky)

Defective V7, V8 or associated component(s)

Dirty control

Note: Use a high quality spray cleaner (Channel Master

“’Contact Shield”’, model 9101, or equivelant) —
exercise control after application.
Defective C11 (leaky)

Defective power supply (PCB-85C)
Pre-amplifier located near a strong AC field
RFI

Defective power supply (PCB-85C — see above),
check for proper operating voltages.
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