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Hermon Hosmer Scott, Inc.
111 Powder Mill Road
Maynard, Mass.

OPERATION MANUAL FCR THE TYDPE 289 COMPLETE STEREOPHONIC AMPLIFIER

Description

The 299 is a complete two-channel stereo amplifier  consisting of dual power

amplifiers and dual preamplifiers on a single chassis.
inputs and two high level stereo inputs.

It has two low level stereo
It has also stereo outputs for a tape
recorder as well as provisions for 4, 8 and 16 ohm outputs for both speakers.

Two

accessory outlets are controlled by the OFF-ON switch in the amplifier.

The 299 Stereo Complete Amplifier has the following characteristics:

Maximum Power Output Each Channel on Music Waveforms
Maximum Steady State Power Rating for Each Channel
Frequency Response at Rated Cutput

Maximum Harmonic Distortion at Rated Qutput
First-Order Difference Tone Intermodulation Distortion

Signal for Rated Output NARTE Tape at 1,000 cps
Signal for Rated Output - RIAA equalization at 1,000 cps

Signal for Rated Output - RIAA equalization at 1,000 cps
Signal for Rated Qutput - TUNER and TAPE inputs

Hum and Noise - TUNER and TAPE inputs

Hum and Noise - low level inputs

Sharp Cutoff Rumble Filter
Rumble Filter
Scratch Filter

Treble Boost - 10,000 cps
Treble Cut - 10,000 cps
Bass Boost - 50 cps

Bass Cut - 50 cps

20 watts

17 watts

20 to 30,000 cps
0.8%

0.3%

3.0 millivolts

3.0 millivolts (MAu ¢ and
MAG 2 LOW)

9.0 millivolts (MAG 2 HIGH)
0.45 volts

80 db below rated power
Equivalent to 10 microvolts

12 db/octave below 20 cps
Cutoff frequency 100 cps
Cutoff frequency 5,000 cps

15 db £ 2 db
15 db £ 2 db
15 db +* 2 db
15 db + 2 db

(These characteristics are measured at a line voltage of 117 volts rms and a

line frequency of 60 cycles per second.

No significant changes of characteristics

should be experienced for normal variations of line voltages or a line frequency of

50 cycles per second.)

Input Impedance - Low Level Inputs (MAG 1 and MAG 2 LOW)
Input Impedance - Low Level Input (MAG 2 HIGH)
Input Impedance - High Level Inputs

Minimum recommended load resistance on tape outputs
Maximum recommended cable capacitance on tape outputs
Maximum recommended length of main output cables

Rapnge of line voltage.and frequency
Power consumption - 117 volts at 60 cps

SOTE: THIS IS A TRANSFORNER OPERATED DEVICE.
CURRENT ,

47,000 ohms
150,000 ohms
500,000 ohms

200,000 ohms
200 mmfds
(55

105-125 volts, 50-60 cps
170 watts

DO NOT ATTEMPT TO OPERATE ON DIRECT



=
UNPACKING

Carefully remove the amplifier from its carton. Do not force any of the pack-
ing material or tube breakage mnay result.

I1f there is ary damage to the amplifier, report it to your dealer imrediately.
If your dealer shipped the anplifier tc you, report the damage to the shinping company
as soon as possible. Failure to report the damage immediately may void any claim
against the shipping company. Remember that the warranty covers only defects due
to faulty workmanship or components. Shipping damage is not covered in the warranty.

Make sure the following accessories have been included in the carton: Panel
Mounting Template, Package of Mounting Hardware, Warranty Card, and Connecting Cable.
Be sure to send the warranty card to H. H. Scott, Inc. so that your instrument may be
registered in our warranty files.

INSTALLATION

1. Ventilation and Mounting

NOTE: FAILURE TQ PROVIDE PROPER VENTILATICN WILL SHOPTEN THE LIFE OF THE AMPLIFIER .

If the amplifier is to be mounted in the metal or wood accessory case designed
for it, be sure to leave a space of at least 2 inches from any vertical surface such
as a wall. The ventilating louvres or grille must not be covered, and it is desirable
to allow a space of 4 inches between the top of the amplifier and any shelf or horizon-
tal surface over it.

If the amplifier is to be panel-mounted or installed in custom cabinetry, be
sure to leave one side or the back of the cabinet open for adequate ventilation. In
this case as well, be sure to leave a clearance of at least 4 inches above the ampli-
fier to any horizontal surface. Due to the heat produced, tuners will drift if they
are mounted ahove the amplifier. It is recommended that the tuner be mounted below
or beside the amplifier.

Vertical mounting of this amplifier is not recommended. However, if the ampli-
fier must bhe mounted vertically, it may be done providing blowers are used on the output
and rectifier tubes with proper escape for the air stream. AL no time should the tempera-
ture on the chassis exceed 125 degrees F.

In order to make a panel mounting in a custom installation, apply the following
procedure :

A. Locate a supporting shelf in a cabinet at the height at which the
amplifier is to be positioned, and mark the edge at which the upper
surface of the supporting shelf meets the panel.

B. Using this line as a guide, place the mounting template so that the
lower edge of the cutout coincides with this line.

C. 3Hark the size cf the cutout and carefully cut the opening as indi-
cated on the template.

D. Slide the amplifier in from the front so that it rests on a shelf.
The front panel should coupletely cover the opening.




-4~

£. Fasten the 299 to the cabinet using the method described on the mounting
template. :

NOTE: THE AMPLIFIER MUST BE SUPPORTED BY A SHELF, IT SHOULD NEVER BE SUPPORTED BY
THE FRONT PANEL ALONE EITHER IN THE VERTICAL OR HORIZONTAL POSITIONS .,

2. Electrical Connections

A. Connections for Phonograph Pickups:

The two channels of all stereophonic magnetic, variable reluctance and moving
coil pickups should be connected to the "MAG 1" or "MAG 2" inputs at the rear of the
amplifier. Be sure not to cross-connect the magnetic inputs, that is do not counect
to "MAG 1" Channel A and "MAG 2" channel B, for instance. Be sure also to use both
magnetic inputs, Channel A and B, of the stereophonic pickup.

Monaural magnetic, variable reluctance and moving coil pickups are also connected
to the "MAG 1" or "MAG 2" inputs. Imn order to drive both left and right speakers of
the stereophonic speaker system the “"STEREO SELECTOR" switch is set to "CHANNEL A" or
“CHANNEL B', whichever input is used.

Ceramic and crystal phonograph pickups that have a high voltage output auto-
matically compensate for the RIAA recording characteristic, and they should be connected
to one of the high level jacks such as the 'TUNER" or "TAPE” jacks at the rear of the
amplifier. In order to make use of the cartridge, the "INPUT SELECTOR" switch is turned
to the position of the jack to which the cartridge is connected. For example, if the
cartridge is connected to the "TAPE" jack the 'INPUT SELECTOR" switch must be turned to
"pAPE" to play records.

Certain ceramic cartridges will work when connected directly to the low level
magnetic inputs. If there is insufficient volume with the ceramic cartridge connected
to a high level input, counect the cartridge to either the “MAG 2 LOW" or “MAG 2 HIGH"
inputs. Most cartridges of this type sO connected will work properly with the equaliza-
tion controls.

in the case of low level stereophonic cartridges and tape heads, it is desirable
to twist the two shielded leads about each other to minimize hum pickup. It is also
desirable not to ground the two outer shields of the conductor together at any point
along their length. In the case of three terminal stereophonic cartridges, both shields
will have to be grounded to the center connection of the cartridge; but in the case of
four terminal sterecphonic cartridges, it is desirable that the ground be made through
the internal connections of the amplifier which are automatically provided.

NOTE: SHIELDED CABLE MUST BE USED ON ALL INPUT CONNECTIONS, AND THE SHIELD MUST BE
CAREFULLY SOLDERED TO THE COLLAR OF THE PLUGS THAT ARE CONNECTED TO THE AMPLIFIER,. IF
ANY HUM DEVELOPS IN THE PHONOGRAPH PICKUP SYSTEM, SEE THE APPENDIX ON PICKUP INSTALLA-
TION. IT IS ABSOLUTELY NECESSARY TO TWIST ALL PAIRED SHIELDED LEADS TO PREVENT MAGNETIC
HUM PICKUP,.

B. Connections for Tape Heads:

Connect the two channels of stereo playback tape heads of the tape deck
{raving no tape preamplifier) to either of the two pair of jacks marked "MAG 1" or
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"MAG 2". The "PICKUP" selector switches should be placed on either 'MAG 1" or "MAG 2"
to play back from tape depending upon which connection is made on the back of the
amplifier. The "INPUT SELECTOR" switch is then turned to the "NARTB TAPE" position.
The tape deck can then be heard through the amplifier.

When tape heads are used with the amplifier in this configuration, the connect-
ing cables from the tape heads must be no longer than 6 ft. in length or treble rolloff
mey result.

C. Connections for Stereophonic Tape Recorders Having Dual Preamplifiers:

The outputs from a stereophonic tape recorder having dual preamplifiers should
be connected to the "TAPE" inputs st the rear of the preamplifier., The tape recorder
may then be heard through the amplifier when the "INPUT SELECTOR' switch is placed in
the "TAPE" position. If it is desired to record with a tape regorder, connect the
appropriate inputs of the tape recorder to the "RECORDER OUTPUT" of the amplifier., A
signal will be available at these outputs for any type of program material used in the
amplifier.

NOTE: WHEN THE "INPUT SELECTOR" SWITCH IS NOT IN THE "TAPE" POSITION, THE "TAPE"INPUTS
ARE SHORTED TO GROUND,

D. Output Connections for Stereophonic Sound:

Four output connections have been provided in the 299 Amplifier. They are the
"RECORDER OUTPUTS" and the two speaker terminal strips. The two loudspeakers are con-
nected to the terminal strips labeled "CHANNEL A" and "CHANNEL B" at the rear of the
amplifier. Connect the speakers to the two terminals labeled "0" and "HIGH'". Two
Jumper wires are to be connected to the numbered terminal on the strips adjacent to
them. To determine which terminals to use, obtain the value of the loudspeaker impedance
from your dealer or the speaker manufacturer. Connect the jumper wire to the terminal
whose number is closest to the value of the speaker impedance. For example, if the
speaker has an impedance of 12 ohms, connect the jumper to the terminal numbered ''16".

The speaker to the right of the listener is connected only to the "0" and "HIGH"
terminals of the strip marked ''CHANNEL B". The speaker to the left of the listener is
connected only to the "0"” and "HIGH" terminals of the strip marked "CHANNEL A",

Be careful not to cross-connect the speaker leads or the amplifier will not
operate. Be sure, also, that no bare speaker wires touch the chassis of the amplifier.
Another important matter is the cross-sectional size of the wire. It should be large
enough so that the wire resistance is low or power loss in the speaker line will occur,
No. 20 wire or larger is required. Ordinary lamp cord is satisfactory.

If two loudspeakers are of different types with different efficiencies, connect
the jumper lead of the loudspeaker with the lower efficiency (the one with the lower
sound output) to the terminals determined by its impedance. The jumper lead of the
louder speaker is connected to a terminal whose value is lower than the nominal impedance.
Choose the value such that both speakers are equally loud when the "STEREO BALANCE"
control 1is nearly centered. For this reason it is usually wise to match speaker types.
In extreme cases of mismatch it will be necessary to place an attenuator pad in the
circuit of the higher efficiency speaker.

NOTE - IF THE JUMPERS ARE NOT CONNECTED TO A NUMBERED TERMINAL ON THE TERMINAL STRIPS,
THE SPEAKERS WILL NOT OPERATE.
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F. Using the 299 as an Electronic Crossover:

If it is desired to use the amplifier as an electronic crossover rather than
a stereophonic mmplifier, the "SPEAKER A" jacks should be connected to the low fre-
quency speaker or woofer. The "SPEAKER 3" terminals should be connected to the high
frequency speaker or tweetex. The tone controls are then placed in the crossover
position, and the stereo balance control is used to adjust the relative levels of the
high frequency speaker to the low frequency speaker. The Channel A bass control and
the Channel B treble control are then used to adjust the treble and bass of the entire
system. The crossover frequency of the Type 299 Amplifier is 800 cycles. Some varia-
tion is permissidle, but it is best to use two speskers which will permit a crossover
between 600 and 1000 cps.

F. Power Connections:

The amplifier msy be plugged into any 110 to 120 volt, 50 to 60 cycle, AC
source. One accessory outlet has been provided at the rear of the amplifier to permit
the control of other equipment from the power switch. No more than a total of 300
watts may be obtained from this outlet. To f£ind the total wattage of the accessory
equipment, just add the wattage consumed by each unit. For instance, a tuner of 65
watts, a turntable of 50 watts, and a tape deck of 75 watts will give a total of 190
watts which may be controlled by the preamplifier. Three-way outlets may be used to
increase the number of controlled power inputs.

DESCRIPTION OF CONTROLS

A. Input Selector Control: >

The first two positions of this control ("EUROPEAN 78's™ and "RJAA, NARTB ORTHO")
provide compensation for the most common recording curves. Certain technical character-
istics of the recording process require that the bass frequencies be artificially re-
duced and the treble frequencies boosted by the recording engineers. For the original
sound to he reproduced properly when 2 recording is played back, just the opposite must
be done in the amplifier through which the recording is played. For long play record-
ings previous to 1955, different manufacturers used slightly different recording curves.
To compensate for this, a slight adjustment of the tone controls with the "INPUT
SELECTOR" switch in the "RIAA, NARTB, ORTHO" position will provide for this. The tone
controls should be adjusted for best sound in this position. Beginning in 19535, most
companies standardized on the "R JAA-NARTB" curve, and new recordings should require no
adjustment of the tone controls if the speaker systems are properly balanced with
respect to treble and bass. All 45-45 stereo recordings use the "RIAA-NARTB' recording
characteristics.

For old 78 rpm recordings, the "INPUT SELECTOR" switch should be placed in the
'R IAA" position for those of American manufacture and 4n the "EUR 78" position for those
of European manufacture. For 211 records manufactured before 1935 use the "EUR 78" posi-
tion.

The other stereo imnputs to the 299 such as 'TUNER" or “napR' are also connected
to the amplifier through the "INPUT SELECTOR" switch. For example, when the switch is
set to the 'TUNER" position, the stereo tuner input jacks at the rear of the amplifier
will be connected to the circuit.




3., Stereo Selector 3witch:

The "STEREO SELECIOR” switch permits the amplifier to be operated through
sever different modes. This switch also changes the front panel light pattern that
was incorporated into the Type 299 Amplifier for the purpose of identifying the
setting of this control at a distance. the seven modes are:

(1) Balance A - This setting permits program material coming from
both A and 3 chanrnel inputs to drive the A channel speaker only.
This position is necessary for balancing the loudspeakers. See
the section on the "STEKEOQ BALANCE™ control for details.

(2) Balance B - This permits program material from both A and B channel
inputs to drive the B Chanuel speaker. This position is necessary
for balancing the loudspeakers. See the section on the “"STEREO
BALANCE"” control for details.

(3) Monaural Records - This permits playback of monaural records with
a stereophonic cartridge through both channels and speaker. This
particular setting will pvermit playback of standard laterally modu-
lated records. Be sure to keep the "DPHASE" switch in the '"NCRMAL"
position for all normal (lateral) monaural records.

(4) Stereo - This setting permits stereophonic program material to be
amplified so that Channel A input is heard through the Channel A
speaker and the channel 3 input is heard through the Chaunel B
speaker.

(5) Reverse Sterco - This setting cross-connects the outputs so that the
Channel A input is heard through the Channel B speaker and Channel
B input is heard through the Channel A speaker.

(6) Channel A - This setting permits monaural program material coaming
into Channel A to operate both Channel A and Channel B speakers. It
also permits the amplifier to be operated as an electronic crossover
for mopaural program material on Channel A when the treble and bass
controls are placed in the crossover position,

(7) Channel B - This setting permits monaural program material coaming into
Channel B to operate both Channel A and B speakers. It also permits
the amplifier to be operated as an electronic crossover for monaural
program material on Chanrel B when the treble and bass controls are
in their crossover position.

C. Treble and Bass Controls:

These are tone co:trols which allow compensation for room acoustics, differences
in speakers and pickups, and personal preferences. When set in the plus positions
the bass and treble frequencies are boosted. When set in the minus positions, the bass
and treble frequencies are attenuated. The controls should be adjusted until the music
sourds best, This is the most important factor in music listening.
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These tone controls are provided for each channel in case the speakers for
each channesl are of different manufacture or when the room placement causes two
matched speakers to assume different sound properties.

These controls also have calibrated points for use when the amplifier is used
as sn electronic crossover. In these calibrated positions, Channel A becomes the
low frequency channel and Channel B becomes the high frequency channel.

D. The Stereo Balance Control:

This control is used in conjunction with the "BAL A" and the "BAL B" positions
of the "'STEREO SELECTOR" switch. The "STEREO SELECTOR" switch is repeatedly moved
from “"BAL A" to "BAL B" and the "'STEREO BALANCE" control and the tone controls should
be adjusted so that the sound output from both speakers is identical.

The "STEREC BALANCE" control adjusts the relative levels of output from the two
stereophonic channels. If the control is in its extreme counter-clockwise position,
output will be available from Channel A only; and if the control is in its extreme
clockwise position, output will be available only from the Channel B speaker. This
control was provided to balance stereophonic sound from two dissimilar speakers. For
two speskers of the same type, the control will normally be in the zero position pro-
viding that the stereophonic program material is properly balanced with respect to
relative levels at the input. If one speaker sounds unduly loud, the controls should
be moved away from the channel that the speaker occupies and moved nearer the channel
of the other speaker until the sound from both speakers is properly balanced. This
control may have to be readjusted for different program material because of changed
recording balance. See also section on output connections so that the "STEREO BALANCR"
control is operated mostly in the center position.

E. The Loudness Control and the Loudness-Volume Switch:

The volume is adjusted with this control. When the "LOUDNESS-VOLUMR" switch
on the front panel is set to "LOUDNESS', special compensation is given to music. The
need for this is explained as follows:

The human ear is insensitive to extremes of treble and bass frequencies at low
volume levels. To compensate for this, the control progressively boosts the treble
and bass frequency as the volume is turned lower. Therefore, the control maintains
the proper balance of bass and treble with the middle ranges of reproduced music at
all volume levels. This compensation may be removed by setting the "LOUDNESS-VOLUMR"
switch to the 'VOLUME® position.

F. The Pickup Selector Switches:

These switches permit selection of either of two magnetic cartridges or of one
magnetic cartridge and one tape head. When the switches are placed on’'the control dot
setting, the pair of inputs labeled "MAG 1" are connected to the amplifier. The "NAG 2°
positions are connected when these switches are set to the 2" position.

G. Rumble and Scratch Filters:
The “SCRATCH" and the 'RUMBL®" filters have been incorporated in the amplifier

to reduce noise due to these causes. These are not only operative on recordings only,
they can also be used to reduce similar noises on the "TUNER" and "TAPE" inputs.
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If the record has an undesirable amount of very low frequency noise, place the ilUMSLE
FILTER" switch on the "IN" position to reduce this effect. If this condition is
permanent, check for acoustic feedback from the speaker to the turntable as described
in the section on Installation of Pickups in the Appendix. If this is not the cause of
the difficulty, check for malfunction of the turntable. If a record is worn and
exhibits scratch or a tape has noticeable hiss, turn the "SCRATCH FTLTER" to the "ON"
position. These controls operate on all positions of the "INPUT SRLFCTOR" switch.

I. The Phase Switch:

The "PHASE SWITCH" is provided so that the phase relationships of two stereo
channels may be reversed. This feature permits both speakers to be driven in such a
manner that their sound reinforces at low frequencies rather than cancels out. If
very low frequency sounds tend to disappear, reverse the phase switch. 7This is equiva-
lent to reversing the leads of one speaker. Occasionally it will be necessary to put
this control in the "REVERSE" position when the program material has been improperly
phased. See the Appendix for directions concerning speaker phasing.

J. The Front Panel Indicator Lights:
These lights are used in conjunction with the settings of the "STEREO SELECTOR"
switch and permit identification of the setting of this control at a considerable distance

from the amplifier. The light patterns are as follows:

Balance A Balance B Monaural HRecords

@6 cCee L XX

Stereo Reve}se Stereo Channel A

L X@Y e @ ®CC

Channel B

ocoe @ - ox O = OFF
OPERATION

Before attempting to operate the amplifier, read the description of each control
carefully and make sure all the proper connections have been made. The amplifier will
suffer no damage due to incorrect control settings or connections, but it is entirely
possible that it will not operate with certain settings or connections.

NOTE: IMPROPFR SETTINGS OF THE "PICKUP", " STEKEO SRL®CTOR" and "INPUT SELECTOR"
CONTROLS WILL PREVENT THE SIGNAL FROM GOING THROUGH THE AMPLIFI®R. IF NO SIGNAL CAN
BE HEARD, MAKE SURE THAT THE SWITCHES ARE CORRECTLY SET.

A. Operation with Stereo Program Material:

The amplifier is turned on by rotating the "LOUJUNESS" control clockwise. The
"INPUT SELECTOR" switch is turned to the inputs from which the program material will
come. In the case of the low level inputs, the "PICKUP" switches are turned to either
“1" or "2" according to whether the input to be used will be "MAG 1" or "MAG 2".
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In the case of a tape recorder playing through dual tape preamplifiers, the "INPUT
SELECTOR™ switch is turned to the "TAPR" positiom.

The STERRO SELECTOR" switch is them turned to the "BAL A" positiom, and moved
pack and forth between “naL A" and "BAL B” positions. The "STEKEO BALANCE' control is
adjusted until the loudness from both speakers is equalized. +he "SVEKRO SELECTOR”
switch is then turped to the "STEREU' pusition. 1f the very low bass notes seed
attenuated, reverse the "PHASE” switch and see if this improves the bass response.

If the stereophonic sound js reversed (as in the case of the orchestral first violins
being to the listener's right as be is facing the speakers), change the "'STERFO SELECTOR"

switch to the "REVERSE STEREQ™ position.
8. Operating the Preamplifier with Monaural Program Material Other Than Records :

See the "INPUT SELECTOR" switch for the input grom which the program material
will come. Set the "STFREO SELECTOR" switch to either “CHANNEL A" or "CyANNEL B" posi-
tions according to the channel from which the monaural sound is coming. Mijust the
"STEKFO BALANCE' control for equal volume for both speakers, and make suve that the
"PHASE" switch is in the normal position. Adjust the tone controls and loudness controls
for comfortable listening.

C. Using the Amplifier for Monaural Recordings with the Stereophounic Pickup:

Set the "INPUT SELRCTOR" switch for the proper recording equalizatiuu. Set the
*STEREO SELECTOR" switck to the "WONAURAL' position. Set the “pPICKUP" switch for the
proper low level input. Set the “STEREO BALANCE" control for equal volume from both
speakers. Set the "pASE" switch to the "NORMAL" position. If this switch is not
correctly positioned, the recordings will not sound properly. Finally, adjust the
"SCRATCH FILTER', "RUMBLE FILTER", tone controls and “LOUDNESS" control for most
comfortable listening.

J. Operation of the Yype 298 Amplifier as an Electronic Crossover:

The amplifier may be used as an electronic crossover when connected with two
speakers, @ high frequency spesker or tweeter and a low frequency speaker or woofer,
housed in the same cabinet. The high frequency speaker is connected into the appropriate
output of the B channel and the low freyuency speaker is connected to the appropriate
output of the A channel. See the section on the connection of outputs for this informa-
tion. The controls are then set in the same manner as they would be for monaural pro-
gram material except that the “CHANNEL A TREBLE CONTROL” and the "CHANNEL B DBASS CONTROL"
are put in the crossover position. The "STEREO BALANCE" control is then used to balance
the relative speaker outputs and the "CHANNEL A BASS" and the “CHANNEL B TRRBLE' controls
are used to adjust the tone. : : g

NOTE: IMPROPER SETTING OF THE “pICKUP", "STEREO SELECTCR" AX0 "INPUT SELECTOR CONTROLS
wiLL PREVENT THE 3IGNAL FROM GOING TAROUGH THE AMPLIFIER. IF NO SIGNAL CAN BE HEARD,
MAKE SURE THAT THE SWITCHES ARE CORRECTLY SET.
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APPENRIX

1. INSTALLATION OF PICKUPS

The manufacturer's directions should be followed carefully in all cases. We are
listing some precautions and suggestions here to aid the user when such instructions
are absent or incomplete.

A. The cable lengths on phonograph cartridges should be kept as short as possible
to minimize shunt capacity which may cause high frequency peaks or roll-off and also
minimize hum and noise pickup. At the same time, low capacity shielded cable should
be used to reduce shunt capacitance. It is usually not wise to extend the total length
of cable from the phonograph pickup to the amplifier more than six feet.

B. There are several causes of hum and noise pickup. These can be isolated by the
process outlined below.

(1) SYMPTOM - Loud hum and no signal from the phonograph cable when plugged
into the amplifier; no hum when the cable is removed from the amplifier.

This is usually due to a poor connection, broken solder joint, broken
lead or frayed wire. Check the phonograph cable's and pickup's leads
and connections.

(2) SYMPTOM -~ Low hum or buzz with signal coming through the phonograph lead.
This sound remains whether the turntable motor is on or off and is not
modified by changing the position of the tone arm.

This occurs most frequently when the arm or the turntable metal parts

and motor shield are rot grounded to the phonograph cable shield. Care
must be exercised to insure that these are not grounded through two distant
points lest a ground loop induce more hum into the system. This sympton
also may be caused by running the phorcgraph cables parallel to power
lines. These should be kept as far from low level leads as possible;

and if it is necessary for power lines to cross the low level leads,

cross them at right angles. This xystem may also occur in stereophonic
cartridges with a common ground termiral. If this is the case, insert

the plug of one of the stereophonic cartridges in such a mauner that its
collar does not touch the collar cornection on the preamplifier. It is
also desirable to twist the two cables coming from a stereophonic cartridge
about each other <o that no hum is induced because of magnetic pickup.

(3) SYMPTCM - Low hum or buzz present wher the turntable is rotating and
absent when it is turned off. Hum varies in intensity when the pickup
is moved about the turntable. This is usually caused by magrnetic pick-
up from the field of the turntable motor. It can be controlled by in-
creasing the shielding of the motor. ifferent pickups have different
magnetic pickup characteristics. In some cases, therefore, it is neces-
sary to change the phonograph cartridge to a different type or make
to improve upon the hum level.

(4) SYMPTCX - Low hum or buzz present when the turntable is both on and off.
‘Jun varies in intensity when the cartridge is moved about., This nay
be caused by magnetic fields from power transformers. <Changing the posi-
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tion of the amplifiers or tuners with respect to the phonograph
solves this problem. Never mount an amplifier or tuner immediately
above or below a turntable if it can be avoided.

C. It is a good idea to keep the phonograph and amplifier as far away from the
speaker as feasible. 1In some cases, air-borne vibrations are fed back from the speaker
to the phonograph cartridge with the result that squeals or howls occur when the ampli-
fier "LOUDNESS"” control is turned above a certain setting. Usually this is an indica-
tion that the turntable is too close to the speaker. The problem can be solved by
moving the phonograph and amplifier away from the speaker and, in some cases, by en-
closing them.

9. Often sound energy is propagated through walls or floors with the result- that
the very low bass is increased greatly or the phonograph system develops excessive
runble even though all the components of the system are performing properly by them-
selves. In order to prevent this, isolate the speaker and the phonograph from the floor
by means of felt, foam rubber or plastic. This will stop low frequency vibrations from
being transmitted from the loudspeaker to the record changer or turntable. If the loud-
speaker system is a corner horn that utilizes the wall to direct sound energy, be care-
ful of mounting the phonograph in wall brackets or built-in bookcases. The phonograph
and amplifier should be mounted on a wall opposite to one of the two walls proximate
to the speaker in this case. Mounting the loudspeaker on the same shelf as the phono-
graph and amplifier or in the bookcase 1s not recommended.

2. PHASING OF THE LOUDSPEAKEPS

Proper phasing of both left and right loudspeakers is necessary to stereophonic
installations in order that low frequency sounds are not cancelled out by speakers
that are working in opposition to each other. When these speakers are out of phase,
the very low notes are apt to be severely attenuated., Use the following procedure
to make this adjustment:

A. Put a monaural sigral of very low frequency (beiween 30 and 70 cycles) into
the amplifier and set the "STEREO SELECTOR" switch to "CHANNEL A", "CHANNEL B"
or "MONAURAL RECORDS" according to the placement of the input, and set the
"PHASE" switch to the 'NORMAL" position.

B. Adjust the two-speaker systems for egual output.

C. Place your head exactly between both speaker systems and listen to the intensity
of the sound.

2. Change the "PHASE SWITCH" to the "REVERSED" position. Once again, place your
head exactly between the two speakers and note the intensity of the sound.
If the sound is more intense in the "NORMAL" position of the "PHASE" switch,
the specakers are correctly phased. If, on the other hand, the sound is more
intense when the "PHASE" switch is in the "REVERSED" position, the speakers
are incorrectly phased. If the sneakers are incorrectly phased, reverse the
leads of one of the speakers and try again.

E. This completes the phasing adjustment. Check this adjustment at various other
frequencies to insure that it is correct.
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F. The foregoing adjustments can also be made with music. Here, the volume
of the very low bass notes should be used as indication of proper phasing.

3. SERVICE OF THE 299

All electrical equipment requires maintenance. The 299 was designed to operate
trouble-free for many years. Certain checks done at the end of every year, however,
will help to keep the amplifier in good condition.

A. Check the tubes, particularly those in the power output stage and the recti-
fier every year. If the tubes are outside the manufacturer®s ratings or show
gas, they should be replaced. Gassy tubes may damage other components of the
circuit.

8. When the amplifier is being checked yearly, clean the tubes of dust so that
they may radiate their heat more effectively.

C. 1f at any time the hum or noise increases noticeably, check the power tubes.
This symptom is often an indication of gassy tubes. If both tubes check properly
and the amplifier is without hum when the amplifier is disconnected, then check
the amplifier. If the hum continues, have a service man check the amplifier.

NOTE: DO NOT USE TUBES OTHER THAN THOSE SPECIFIED FOR THIS AMPLIFIER, THE INTRODUCTION
OF ANY UNSPECIFIED PART VOIDS YOUR WARRANTY.

D. If the amplifier blows fuses frequently, have a service man check the ampli-
fier. If no trouble is apparent, check the line voltage. Should the line
voltage rise above 125 volts, drop the line voltage by means of an auto-
transformer or place a voltage regulation transformer between the amplifier and
the line.

NOTE: DO NOT USE FUSE SIZES OTHER THAN THE FUSE SIZE SPECIFIED. TO DO OTHERWISE MAY
RESULT IN PERMANENT AND COSTLY DAMAGE TO THE AMPLIFIER IF THE FUSE IS TOO LARGE AND
WILL REQUIRE FREQUENT REPLACEMENT OF FUSES IF THE FUSE SIZE IS TOO SMALL,

E. Power Tube Bias Control:

This control is located on the rear apron of the amplifier. To adjust the control,
uncover the bottom plate of the amplifier; place 2 DC Voltmeter across filter resistors
R209 and R210, two 330 ohm 10 watt wire wound resistors connected in parallel; and adjust
the control until the voltage across the resistors is 24.5.

F. DC Balance Controls:

These controls should be adjusted when the power tubes age or are replaced.
Their locations are between the power tubes on the top of the 299 chassis. To
set these controls use the following procedure:

(1) Connect a DC voltmeter whose minimum range is 1 volt full scale
between both plates of the power stages.

(2) Adjust the DC Balance Potentiometers for minimum reading on the DC
voltmeter.

G. AC Balance Controls:

These controls should be adjusted when the power and phase inverter tubes age
or are replaced. They are located to the rear of each phase inverter tube
on the top of the 299 chassis. To adjust them, use the following procedures:
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Two methods for setting the control will be described. The first method, which
makes use of tools that are available to the ordinary service man, is less accurate
than the second method, which makes use of equipment that is found only in complete
electronics laboratories. The difference in accuracy between the two methods is very
small, but it may be significant for some laboratory measurements.

FIRST METHOD

A. Equipment Necessary

1. Low distortion audio oscillator, sine-wave. Note: Many oscillator
kits are apt to have high distortion.

2. Resistive load of proper value (for instance, 16 ohms for the 16
ohm tap) and wattage. Note: Many commercial wirewound resistors
have considerable residual inductance; care must be taken to avoid
these.

3. Oscilloscope. Note: Many oscilloscope kits have nonlinear sweep
circuits and are apt to give distorted displays.

B. Procedure

1. Connect audio oscillator to proper input jack. On the complete
amplifiers a high level input is normally used. There are two
reasons for this: First,” the frequency dependent of the recording
equalizer circuits are avoided; second, better distortion measure-
ments can be made with the lower noise level available. Connect
audio oscillator to the 0.5 volt input in the power amplifiers.

2. Adjust all tone controls to their FIAT position; all rumble and
scratch filters, including the dynaural, OFF; and the loudness
volume control to VOLUME,

3. Turn the loudness control on complete amplifiers or the level
control on power amplifiers to their maximum position.

4, Turn dynamic power monitor (where included) to OFF, and set damp-
ing control (where provided) to normal operating position.

5. Connect resistive load to proper output terminals, and connect the
oscilloscope input in parallel. Note: Make sure the oscilloscope
ground is properly oriented. (See Figure 5,)

6. Turn all equipment on.
7. Set audio oscillator to freguency desired if the amplifier is to
be used at a fixed frequency. Otherwise, set the audio osecillator

to 1000 Crs.

8. Increase the output of the oscillator until the sine-wave just begins
to clip. (See Bigure 6,) With screwdriver, adjust balance control
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until clipping is symmetrical; that is when equal amounts are clipped
off the ton and bottom of the wave peaks. It may be nrecessary to
increase the output slightly as the balance control is adjusted.
Note: Do not overdrive the amplifier so that it clips most of the
sine-wave; this a2djustment should be done with the barest amount of
slipping.

This completes the adjustment. If the clipping cannot be made
symmetrical,check the output tubes in a transconductance tube
tester., They may be seriously unmatched.

SECOND_METHOD

A.

Equipment Necessary

1. Low distortion audio oscillator, sine-wave, whose distortion
characteristics are at least five times better than the distortion
level being measured. 1/20 per-cent distortion or better is required.

2. Resistive load of proper value (for instance, 16 ohms on the 16 ohm
tap) and wattage. Note: Many commercial wirewound resistors have
considerable residual inductance.

3. Wave analyzer whose characteristics are at least five times better
than the distorticon level being measured. 1/20 per-cent distortion
or better is required.

Procedure

1. Connect audio oscillator to proper input jack. On the complete
amplifiers, a high level input is normaslly used. There are two
reasons for this: First, the frequency dependent of the recording
equalizer are avcided; second, better distortion measurements can
be made with the lower noise level available. Connect to the 0.5
volt input in the power amplificrs.

2. Adjust 211 tone controls to their FLAT position; all rumble and
scratch filters, including the dynsural, OFF; and the loudness-
volure control to VOLUME.,

3. Turn the loudness control on the complete amplifiers or the level
control on power amplifiers to their maximum position.

4. Turn the dynamic power monitor (where included) to OFF, and set
damping control {where included) to normal operating position.

5. Connect resistive lozad to proper output terminals, and connect
wave analyzer in parallel. XNote: Make sure the distortion meter
ground is properly oriented.

6. Turn all equipment on.

7. Set audio oscillator to freguency desired.
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Set output of audio oscillator for power level desired from ampli-
fier taking care that the amplifier is neither overloaded nor is
the signal level so low that the noise interferes with the measure-
ments. Adjust the balance control for lowest second harmonic indi-
cated on the wave anaiyzer. Best power rating for adjustment is
usually about three quarters of rated powar,
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H. H. Scott, Inc.
111 Powder Mill Road
Maynard, Mass.
Operation Manual for the 299 Complete Stereophonic Amplifier
ADDENDA

The Center Channel Output

A center channel output-has been provided in a number of 209%'s. It
is used in conjunction with a power smplifier and a third loudspeaker
system to provide a sound source placed midway between the left and right
stereophonic speakers. This arrengement prevents the "hole-in-the-middle"
effect that appears when the left and right stereophonic channels are
completely separated.

The center channel may also be used in conjunction with a power ampli-
fier and a number of loudspesker systems to provide a monsural music distri-
bution system for an entire household. The connections for this funetion
are the same as those for a three speaker stereophonic sound system end
differs from it only in that the additional loudspeskers are placed in
other rooms of the house.

The center channel output is controlled by all the front panel con-
trols; for instance, the loudness control varies its volume. Its mgximum
level is 2.5 volts and will drive even the most insensitive power ampli-
fiers. It is desirable to have a level control on the power amplifier
with which it is used to equalize the loudspeakers.

Connect the ''CENTER CHANNEL OUTPUT" jack to the input of the power
smplifier. Use the 1.5 volt input on all H. H. Scott power amplifiers such
as the 232, 240, 250 and 280. Set the level control so that center channel
loudspeaker’s sound is equal in volume to the left and right stereophonic
speskers. The center channel sound should just be barely heard above the
left and right stereophonic speakers for best results. If the center channel
4s to be used in a music distribution system, set the level controls of sll
H. H. Scott power amplifiers to 60. Atteauation of individual loudspeskers
in this system should be accomplished with a variable T pad wired into the
loudspeaker.

NOTE: BE SURE THAT THE INPUT OF POWER AMPLIFIER HAS THE SAME PHASE AS ITS
OUTPUT .

NOTE: DO NOT USE ANY CENTER CHANNEL METHOD OTHER THAN THE ONE MENTIONED HERE,
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HOW TO GET THE MOST
FROM YOUR AMPLIFIER
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by DANIEL R. von RECKLINGHAUSEN
Chief Research Engineer, H. H. Scott, Inc.

HAT is the “most” in an amplifier? Is it power,

‘ ;‘ ; wide frequency response, or long life? Is it low

distortion or flexibility of use? It is all of these
and more. It is all the qualities that make for the enjoy-
ment of music through high-fidelity reproduction.

How can the maximum performance of any amplifier be
obtained? It may sound prosaic, but one of the major causes
of inadequate performance can be traced to the user’s fail-
ure to read the instructions furnished by the manufacturer.
Too frequently the owner attempts to connect and operate
his new equipment immediately after unpacking it. Only
when the performance is considerably less than satisfactory
does he finally look at the instruction manual. Years of dis-
satisfaction can often be avoided by studying the manual.

" TAnotlier factor that greatly affects an amplifier’s perform-

ance, both initially and over a period of years is how it is
installed. While it is beyond the scope of this article to
show how each of the many models of amplifiers can be used
to their maximum capability in particular installations, a
few methods of installation should be discussed.

One of the simplest types of installation incorporates an
integrated amplifier into a bookshelf high-fidelity system.
Here it is usual to find that the amplifier is installed in an
accessory case and is mounted horizontally. Since high-fi-
delity amplifiers consume from 60 to 350 watts of electrical
power, a considerable amount of heat must be dissipated,
and the usual method of heat dissipation ia a simple instal-
lation is natural convection of air. Thus the amplifier
should be set out at least two inches from the wall, and
preferably more that four inches of air space should be
provided above it. If a tuner is used in the same installa-

tion, the tuner should be placed to the side of the amplifier
if there is.room for it there. If there is not, then the tuner
should be installed below the amplifier, to keep heat from
the amplifier from causing the tuner circuits to drift.

The installation of the turmiable or record changer is
equally important. Because the cartridge may pick up the
magnetic hum field radiated from an amplifier’s power
transformer, amplifier manufacturers try to keep hum radia-
tion as low as possible. However, some magnetic cartridges
are sensitive to this magnetic field, and a little experimenta-
tion is usually Necessary to determine the optimum relative
positions of the amplifier and the turntable for minimum
hum. As a general rule, the farther the turntable is from the
amplifier the less hum radiation will be picked up.

It is, of course, hnporiam to have adequate shock mount-
ing for the turntable to reduce mechanical feedback. Simi-
larly, speaker systems should be installed so as to minimize
any mechanical feedback between the speakers and the
turntable. Small pads of felt or foam rubber under the
speaker enclosure usually reduce or eliminate such feedback.

Mechanical feedback from the speaker to the tuner is
seldom likely to be very troublesome. Separating the loud-
speaker and tuner by a few feet is generally enough to elimi-
nate this kind of difficulty.

Installation problems become more severe if all or part
of the equipment is Placed in a single cabinet. The general
rules outlined above are applicable, of course, but the cor-
rection of difficulties will require more effort, mainly because
space is generally restricted. If possible, avoid installing
amplifiers and tuners in a vertical Position. If appearance
or space limitations make such placement necessary, it is
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important that the units be fastened securely, not just sup-
ported by their front panels, unless the manufacturer spe-
cifically recommends such a method of installation.

Since the air heated by an amplifier rises, units mounted
vertically run considerably warmer than do the units in a
normal harizontal installation. This has a tendency to re-
duce the life of the components, although most manufac-
turers use components capable of operating at temperatures
as high as 185 degrees. 1f the metal portions of the front
panel reach a temperature of more than 120 degrees in
normal operation, it is advisable to use fans to provide
forced air circulation. While it is true that fans make dis-
tracting amounts of noisc when running at normal speeds,
adequate ventilation can almost always be obtained by using
an a.c-only ecightinch fan operated at low voltage. If
the blades turn at a speed of 200-800 rpm instead of a normal
1,500-1,600 rpm they will provide adequate cooling without
noise. The speed of the fan can be reduced by connecting a
15- to 50-watt light bulb in series with it. If the fan is plugged
into an accessory power outlet of the amplifier, it can be
turned off and on with the rest of the equipment. To filter
out any mechanical vibration from the fan, it can be in-
stalled on shock mountings.

Tm: WIRING of the system and, in particular, the connec-
tions to the amplifier are generally described with sufficient
clarity in the instructions provided by the maker. How-
ever, the following hints may further improve performance.

In connccting the speaker to the amplifier, particular
attention should be paid to the neatness of the connection,
particularly when the speaker cable has stranded conductors.
It often happens that an individual strand of wire is not
twisted among the other strands and creates a short circuit
to another amplifier terminal, to a speaker terminal, or to
the amplifier chassis, causing distortion, hum, motor boat-
ing, or other undesirable effects. The screw terminals on
the amplifier and the speaker should be tightened until the
connections can withstand the vibration induced by playing
the system at high levels.

Cartridges, tuners, tape recorders, and other signal sources
are generally connected to the amplifier by shielded cables
that terminate in pin plugs. The outside shields of these
plugs sometimes fail to make good electrical contact with
the amplifier input jacks. All plug connections should be
inspected carefully to ensure that proper contact is made.

It frequently happens that these interconnecting cables
are not of the exact length required for the installation.
Not only are extra lengths of cables umsightly, but when
they are just stuffed out of sight at random they can cause
serious hum problems. One of the best methods of reduc-
ing hum due to wiring is to twist the two shielded cables
coming from the pickup about each other very tightly be-
fore connecting them to the amplifier. If the cables are
longer than necessary, the extra length may be reduced by
making a tight little roll of cable as far from the amplifier
as practical. A similar method may be used to reduce hum
from tuner wiring, tape-recorder wiring, or the wiring from

other program sources. If separate preamplifiers and ampli-
fiers are used, the same twisting-and-rolling procedure should
be followed, except that the roll of cable should be located
as far from the power amplifier as possible.

But even after proper installation the amplifier is not
necessarily ready for optimum service. At this time, the in-
struction manual should be consulted so that the amplifier
controls may be set to their correct operating positions.
The preamplifier level control, sometimes called the pickup
level control, should be turned to the position suggested
for the particular make of cartridge used in the system.
Some amplifiers may not have such a control, employing in-
stead a number of phono inputs of differing sensitivity. In-
structions indicating the proper input for a given type of
cartridge should be followed carefully, because if a cartridge
overloads the preamplifier circuits, distortion wid occur.
Only when the cartridge output and sensitivity of the
amplifier are properly matched is optimum signal-to-noise
ratio obtained.

These are generally the only adjustments necessary to
ready an integrated amplifier for operation. Assuming that
the speaker has average efficiency and that the room is of
average size, normal listening-level should be obtained with
the loudness control turned up about halfway. As for the
tone controls; the user should not be afraid to use them.
There is no rule that tone controls must be set flat at all
times, and there is no rule that the “normal” speaker ad-
justment is optimum in all installations. The sound of a
high-fidelity system can vary greatly according to a number
of factors, not the least significant of which are the char-
Cooling a vertically mounted amplifier with a fan slowed

by a series-connected light bulb. To permit air flow,
the cabinet must stand off slightly from the wall.

acteristics of the listener’s ear, the acoustical characteristics
of the listening room, the placement and characteristics of
the speaker, and the characteristics of the pickpp and of the
recording being played. The tone, balance, loudness, and
speaker controls should be adjusted to yield the most pleas-
ing sound. Ideal sound is gencrally considered to be sound
that approaches what is heard in a good hall.

The optimum controi settings for one recording are not




necessarily the same for others. Some highly critical listen-
€rs may prefer to select different tone-control settings for
each recording and perhaps even for different sections of
the same recording. Some listeners have developed the habit
of noting their control settings for each disc on the record
jacket, so that they, or other members of the family, can
resct the tone controls for each record without having to
experiment.

Most high-fidelity tuners and tape recorders also have
output level controls. Some also have multiple output jacks
that provide different output voltages. The level controls of
these units should be set so that the loudness of the sound
remains the same when the input selector of the amplifier
is switched from “phono” to “tuner” or “tape recorder.”
If the amplifier or preamplifier has separate level controls
for each of these inputs, it is generally best to keep the tuner
or tape-recorder level controls near the maximum settings.
The amplifier or preamplifier input level controls should
then be adjusted to give the same volume from each input.

In most installations, the stcreo-balance control can be
kept near its center setting when listening to records. If
considerable readjustment is required when listening to
stereo broadcasts, it is then desirable to adjust the output
level controls on the tuner (or multiplex adaptor, if used)
until the same stereo-balance setting can be used either for
stereo broadcasts or for records,

If the system contains a scparate preamplifier and power
amplifier, the level controls on the power amplifier should
also be adjusted. As a first approximation, the controls
should be set to give normal listening volume when the
loudness control on the preamplifier is at approximately one
half of its maximum setting. A more precise adjustment can
be made by listening with loudness compensation and turn-
ing the loudness control from approximately ten o’clock
(low listening level) to two o'clock (loud listening level)
and noting the quality of the sound. If there is too much
bass at the low setting, the level controls on the power
amplifier are set too high. If there is too little bass at the
low setting of the loudness control, the level controls on the
power amplifier are set too low. The correct settings can
be found quickly with a little experimentation.

In no case should the system produce a normal listening
level when the loudness control is just barely turned up.
This may give the owner a feeling of having lots of reserve
power available, but actually the power rating of the equip-
ment remains unchanged, Furthermore, it is practically
impossible to obtain perfect stereo balance and tracking at
very low settings.

I F THE amplifier is installed and adjusted properly, long
and trouble-free service can be expected. Still, nothing in
this world is perfect, and difficulties may occur at one time
or another. By no means all of these will be the fault of the
amplifier itself. Not infrequently the wiring or control
settings are disturbed by children, pets, or visitors. It is
advisable to keep a sketch of the wiring connections and
control settings with the manufacturer’s instructions, so that

Touching wires at speaker terminals, in upper strip, shors out the
signal. Lower strip shows neat, trouble-free connection.

the proper state of things can be quickly restored.

If it is not possible to correct a trouble by checking con-
nections and controi settings, the manufacturer’s instructions
may give servicing hints. The parts most subject 1o aging
are tubes, and a few basic rules apply to their replacement.
Never pull out a tube with the equipment turned on. This
may cause additional damage. Replacement tubes must be
of the identical type supplied in the original equipment,
and preferably they should be of the same brand. Unless
the manufacturer has given specific approval, no other tube
type should be substituted, regardless of any claims that may
be made for a certain type of tube. A great deal of trouble
can be avoided by following this simple rule.

The only sure way to determine whether or not 2 tube
is defective is to replace it by another one, noting any
change in performance. Without technical training, it is
generally not possible to spot defective tubes, other than
those that have been broken. Even though a tube does not
light up, it may be that another tube within the amplifier
is at fault. Itisa good safety measure to keep a set of spare
tubes at home, along with spare fuses, in case of breakdown,

In cases where neither replacing tubes nor following the
manufacturer's servicing instructions cures che malfunction,
a competent service man (preferably. from the manufactur-
er’s authorized repair service) should be called in. If, after
consultation with the manufacturer, it is found necessary
to return the unit to the factory for service, the equipment
must be packed properly and insured for its full value.
The original shipping carton with all its filler material
always makes the best shipping container. If you no longer
have the original shipping carton, be sure the equipment
is packed securely enough to withstand rough handling, in-
cluding being dropped.

A high-fidelity system is like a fine car: its maximum
performance can be obtained only when it is treated prop-
erly and when the manufacturer’s instructions as to main-
tenance are followed. If questions come up, it is wise to
assume nothing. Never hesitate to call on the manufacturer
of the equipment for advice. Any reputable company will
be pleased to provide you with all possible assistance.



