
( ) Install the 12AU7 tube in the socket nearest the cable clamps and the 12AY7 tube in the
other socket. Be careful when installing miniature tubes - make sure the tube pins are
straight and that there is no solder on the socket parts that might prevent insertion. It is
possible to damage the tube by exerting excessive pressure and such damage is not covered
by any warranty.

( ) Install the cover with six #6 sheet metal screws.

TESTING THE COMPLETED AMPLIFIER

Now that the three units are completed, their operation should be checked, and the output stage
should be adjusted for equal currents in the 5881 tubes.

Plug the two cables from the preamplifier into the proper sockets on the main amplifier chassis.
Plug the cable from the main amplifier into the connector socket on the power supply chassis.

Connect the loudspeaker leads to the speaker terminals on1:he main amplifier chassis.

If the following testing components are not on hand, they can probably be borrowed from a friend
or a local radio service man can make the adjustment in a few minutes. If desired, the essen
tial parts can be obtained locally or from one of the large mail-order radio parts companies for
less than $2.00. Their possession in case of tube replacement or balance checks after pro
longed use may be well worth the small outlay. A pocket tester, such as the Heathkit Handitester
would be more convenient for a multitude of tests in case of operating difficulties, and should
prove of value to the technically inclined constructor.
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Turn the amplifier on by turning the volume control on the preamplifier clockwise. Observe
the filaments in the tubes on the amplifier and power supply. If they light up the filament cir
cuits are functioning correctly.

~ ¥
SOLDER COLO LEAD TO CAP

:: :~
SOLDER'HOT¥LEAOTO PIN~'

SOLDER SHIELD
TOCAP~

Connect a DC milliammeter with a range of not less than 60 milliamperes full scale (preferably
0-100 milliamperes) to a phone plug. Connect the positive (+) terminal ofthe meter to the center
connection of the phone plug (tip). and the other meter terminal to the outer connection of the
phone plug (sleeve). .

Plug the line cord from the power supply into a 105-125 volt 50/60 cycleAC (alternating current)
outlet. Caution: Do not plug into a DC (direct current) outlet, such as is found in some of the'
older districts of the bigger cities. DC ~ill cause the fuse to break the circuit and prevent dam
age. This amplifier will not operate on DC or 25 cycle AC, and replacing the fuse will be tono
avail.

Set the selector switch to MAG (magnetic pickup) and turn the volume control and bass control
. clockwise. The speaker should now produce some hum (a low rumbling sound). This indicates

that the amplifier circuits appear to be functioning normally.

Turn the volume control counterClockwise without turning the amplifier off. Insert the phone
\ plug that is connected to the meter into one of the phone jacks on the amplifier. The meter

should indicate between 40 and 60 illiamperes. Note the reading and insert the plug into the
other jack. Adjust -the control been the 5881 tubes with a screwdriver until both readings are

. alike. (
CONNEC.T SHIELD .,,; .. "
TO CAP WITH

STRA.NDED WIRE

\,

miW?i~\ m*iH;~
SOLDER CENTER SOLDER
CONDUCTOR
TOPIN'" .



If the signal source (record player or tuner) is not already equipped with a pho~o plug of the
type supplied with this kit, install a phono plug on the output lead of the signal source as shown.

Plug the signal source into the appropriat~ phono socket on the preamplifier, that is the socket
nearest the corner should be used for magnetic type (G.E. variable reluctance, Pickering, Audax)
phono pickups only. The other two (low gain) sockets should be used with AM or FM tuners or
crystal phono pickups.

Tape reproducers generally have their own compensating amplifier built-in, and their output
is suitable for operation through either one of the two low gain channels.

IN CASE OF DIFFICULTY

If the initial tests do not produce the desired results, proc.eed as follows:

1. Make 'sure that all the tubes light up properly. Make' .sure the tubes are in their proper
. sockets. Test the tubes.

'2. Have a friend check the Wiring against the pictorials. Mistakes in wiring are much easier
found by another person.

3. Check the operating voltages with a meter. All measurements are made between tube pins
and chassis. The voltages should check within 20% of the values listed below, if a vacuum tube
voitmeter (VTVM) with 11 megohms input resistance is used. With a voltohmmeter (VOM) of
1000 or 20,000 ohms per volt sensitivity some readings may be considerably less. If a reading
is found to differ appreciably from the tabulated value, check into that part of the circuit to lo
cate the source of the trouble. This can be done, for instance, by checking the resistance of
the resistors, and testing the condensers for opens or shorts.

Voltage Table Socket Pin to Chassis

A

First Second Either
Pin No. 12AY7 12AU7 6SN7 6SN7 5881 5V4G

y.<t Lt-~ 0 f)

1 90 75 0 0 0\.

2 0 0 45 ~o 175 I ~ Q
'2..:'?, V po\.~

4403 V. AC I

3 1.5 1.1- 3.5
1,,/P

1 I.' 5.5 't., '+7.' '+1.0
415

4 3 VAC 3 VAC 45 %-6 0
*1>0 . <+30

375 VAC420 rl~)

5 3 VAC 3 VAC 160 2J....S 175 1,,5 ~Otol~ ------ - -
10 2-g- )

6 60 \ % 160 100
50

,,\.I
5.5 tt.':J 0 375 VAC

7 0.5V Neg
0

0
0 )..(, 3 VAC'l.,{, '2A '3 AI.r-'\ ~

3 VAC 3 V. AC

8 0 \\ 7
t+..... 3 VAC Zl

", 3 VAC2 .{. 36 cs"", 440PJA

9 3 VAC 3 VAC
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4. If the amplifier oscillates and produces a loud squeal, or motorboats and makes a putt-putt
sound, check for improper positioning of parts and wiring (known as lead-dress) and poor solder
connections to ground (chassis) or filter condensers. (Note: Speaker leads placed close to the
unshielded portions of the input leads will readily provoke oscillation, and accoustic feedback
from the speaker back to the turntable and pickup may result in a roar or howl at maximum
settings of the volume control.)

5. If a part is believed to be, or actually found to be, faulty, please write US promptly and we
will advise you.

6. Should the procedure as outlined fail to bring the desired results, write to the HeathComp
any, describing the difficulties by giving all possible information, such as sounds produced,
meter readings obtained, and all other pertinent data available. We will attempt to analyze
your trouble and advise you accordingly.

IN ALL CORRESPONDENCE, REFER TO THIS KIT AS' THE MODEL W-2 AMPLIFIER..
Failure to mention this model number will make it difficult to determine which of the many mod
els produced, both at present and in the past, you are referring to.

OPERATION

The operation of the amplifier is controlled by the knobs on the preamplifier unit.

The center knob marked "Volume" ·turns the amplifier on and controls the volume.

The control knob marked "Bass" controls the bass response and permits the low notes to be
attenuated (reduced) or .accentuated.

The control knob marked "Treble" controls the high notes in the same manner.

The knob marked "Selector" permits the sele.ction of anyone of the three input sockets.

The knob marked "Turn-over" affects the response through the magnetic phono channel only.
It permits proper compensation for the type of record used.

The source of ·signal is connected to one of the input sockets on the rear of the preamplifier case.

Magnetic phono pickups should be connected to the socket nearest the corner.

All other sources such as AM or FM tuners, crystal phono pickups and suitable wire or tape
reproducers should be connected to either of the remaining sockets.

The 110 volt socket on the power supply is intended for operation of speakers requiring 110 volts
AC for the speaker field supply. '

The 110 volt socket on the preamplifier is intended for tuners or other input sources requiring
110 volts AC for operation. .

The on-off switc,h on the preamplifier controls the power obtained through these 110 volt sockets.

Note that this amplifier is designed for domestic applications, and that its use for public address
applications is not recommended. The sectional construction makes this amplifier inconvenient
to move around and the weight is high for the output obtained. The outstanding quality of repro-
duction available is generally lost because of accoustic conditions. '
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APPLICATION AND INSTALLATION

The W-2 amplifier is designed for high qUality domestic sound applications. Such applications
require additional components, like a suitable reproducer system, and one or more sources of
signal. In order to make the fullest use of the quality obtainable from the amplifier, the other
components should also be of as high a quality as possible, as the weakest link in the chain will
determine the ultimate performance level.

The choice of reproducer depends primarily upon the space available. Excellent tresults may
be obtained from speakers of various sizes, ranging all the way from an 8 inch to 15 inch cone
diameter. The larger speakers generally require a housing or enclosure of greater dimen
sions. The type of r,eproducer ~ also affected by individual taste,' and generally both the m ult
iple speakers with electrical or mechanical crossover networks. as well as the high grade single
cone reproducers, are serving satisfied listeners. A further discussion of the problem of speak
er selection is beyond the scope of this manual.

The main amplifier lends itself to operation directly from signal sources that are equipped with
volume and tone controls such as some AM and FM tuners, tape or wire reproducers, or record
players.

For signal sources without volume and tone controls such as the simple tuners or record play
ers, the use of the preamplifier is 'recommended.

The installation depends on the individual requi\-ements. Generally the amplifier and power
supply will be installed in a cabinet or other enclosure. The preamplifier may be placed under
or near the record player or tuner, out in the open, or installed in a cabinet. The shaft length
required will depend upon ,the installation. Note: This amplifier system consumes 120 watts of
power, which is converted to heat. This heat will produce a temperature rise in the cabinet
equal to the effect of two standard 60 watt light bulbs burning in the same space. Adeqoo.te ven
tilation should be provided to permit the heat to escape, thus keeping the temperature from ris
ing too high. High temperature operation may adversely affect the life of some ofthe components
in the amplifier, and may also damage the finish of the ,cabinet.

We do not recommend installation of amplifier and power sup'ply inside the speaker housing.
Most types of speaker housings do not permit adequate ventilation and the res~ltilighigh temp
eratures may ruin a good speaker.

When planning the actual installation, keep the following points in mind:

a. Select the location of the speaker so that it is aimed at the listeners.
b. Provide adequate ventilation for the amplifier and power supply. ,
c. Locate the preamplifier as close to the source and the main amplifier a~ conveniently poss

ible, to reduce high frequency losses in the shielded cables.
d. Keep the preamplifier and source separated from the speaker to prevent accoustic feedback.

USING THE PREAMPLIFIER WITH OTHER AMPLIFIERS

, The WA-Pl preamplifier may be used with other types and makes of amplifiers not equipped
with adequate tone controls and/or compensated magnetic pickup preamplifier.

The operating voltages may generally be obtained from the main amplifier with which it is to be
used. Connect leads #land 2 to the 6.3 volt filament circuit in the amplifier. Connect lead #3
to the chassis and lead #4 to a positive lug on a filter condenser in the amplifier that provides
a well filtered voltage of between 150 and 300 volts. If the power circuits of the amplifier lend
themselves to switching in the preamplifier, leads #6, 7 and 8 may be connected with #6 going
directly to one lead of the line card, #7 lead connecting to one lead of the power transformer'
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primary (117 volt) winding, and lead #8 (common) connecting to the other lead of the power trans
former and also to the other lead of the line cord.

The output of the preamplifier ·(thin cable) is connected to the input of the amplifier. NOTE:
The output of the preamplifier contains the plate voltage of the last stage. The input of the main
amplifier must therefore contain a blocking condenser between the input socket and the grid
circuit of the first stage. If such a condenser is not already an inherent part of the main amp
lifier, it should be installed in the amplifier rather than added in the preamplifier between out
put plate and output cable.

SERVICE

In event continued operational difficulties of the completed instrument are experienced, may we
remind you that the Heath Company has provided a technical consultation service. Every effort
will be made to assist you through correspondence. We emphasize that in all correspondence
this instrument should be referred to as the Model W-2 AMPLIFIER .

The facilities of the Heath Company Service Department are also available. Your instrument
may be returned for inspection and repair for a service charge of $ 5.00 plus the cost of any
additional material that may be required. THIS SERVICE POLICY APPLIES ONLY TO COM-.
PLETED INSTRUMENTS CONSTRUCTED IN ACCORDANCE WITH THE INSTRUCTIONS AS
STATED IN THE MANUAL. Instruments that are not completed or instruments that are mod
ified will not be accepted for reparr. Instruments showing evidence of acid core solder or paste
fluxes will be returned NOT repaired.

The Heath Company is willing to offer its utmost cooperation to assist you in obtaining proper
operation of your instrument. The repair service is available until one year from the date of
purchase.

NOTE: Before returning this unit, be sure all parts are securely mounted. Attach a tag to the
instrument giving name, address and trouble experienced.) Pack in a rugged container, prefer-·
ably wood, using at least three inches of shredded newspaper or excelsior on all sides. Do not
ship in original carton only as this carton is not considered adequate for safe shipment of the
completed instrument. Ship by prepaid express, if possible. Return shipment will be made by
express collect. Note that a carrier cannot be held liable for damage in transit if packing, in
HIS opinion, is insufficient.

Prices are subject to change without notice. The Heath Company reserves the right to change
the design without incurring liability for equipment previously supplied.

WARRANTY

The Heath Company limits its warranty on' any p~t supplied with any Heathkit (except tubes,
meters, and rectifiers, where the original manufacturer's guarantee only applies) to the re
placement within three (3) months of said part which, when returned with prior permission,
postpaid, was, in the judgment of the Heath Company, defective at the time of sale.

The assembler is urged to follow the instructions exactly as provided. The Heath Company
assumes no responsibility nor liability for any damages or injuries sustained in the assembly
of the device or in the operation of the completed instrument.
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WA-P1 PREAMPLIFIER PARTS LIST

Part Parts
No. Per Kit Description

Part Parts
No. -Per Kit Description

Controls - Switches - Knobs:
../'10-22 2 1 megohm lin.controls
/19-7 1 1 megohm aud.control w.sw.
;.{ 63-35 1 SPST rotary switch
V 63-36 1. 3 position rotary switch
" 462-1 5 pointer knobs

Terminal Strips - Sockets - Plugs - Wafer:
../ 431-2 2 2 lug terminal strip
v431-5 1 4 lug terminal strip
../ 434-16 2 noval sockets
V 434-18 3 phono sockets
../434-20 1 llOV socket
V 438-4 3 phono plugs
V 438-6 1 octal plug
V 440-1 1 octal plug cap
v 481-4 1 3 prong ins. mtg. wafer

Resistors:

3/8 grommet
5/16 grommets
1/8 cable- clamp
3/16 cable clamp
3-48 screws
#6 sheet metal screws
6-32x3/8 screws
6-32x1 screw
3-48 nuts
6-32 n,uts
control nuts
#6 lockwashers
control lockwashers
rubber feet

length bare wire
length shielded wire
length shielded cable
roll hookup wire
length spaghetti
length cable

12AU7
12AY7

1
1
i
1
1
1

Tubes:
411-25 1

V 411-37 1

.Sheet Metal Parts:
V 200-M23 1 Chassis
V. 200- M24 1 Sub chassis
;; 205-M9 1 Control Plate
v 205-M10 1 .Cover Plate

Hardware:
\/'73-1 1
...; 73-4 ·2
V 207-3 1
v 207-5 1
-./250-2 4
~250-8 6
V250-9 17
v'250-13 1
V 252-1 4
V 252-3 18
V252-7 5
.y 254-1 18
V 254-4 5
V"'261-1 4

Wire:
340-2

Y342-1
y'343-2
tV'344.;.1
V346-1

V 347-1

200MMF
.002 MFD
.02 MFD
.05 MFD
20-20 MFD 450V+20 MFD 25V

2_ 2200 ohms
1 3300 ohms
2 10K ohms
3 22K ohms(\~~)
6 lOOK ohms .
1 10 megohms

Condensers:
20-3 1

"23-18 4 .
v'23-8 2
y'23-10 5
"25-6 1

v'1-44
~1-14

~-=--1-20
-/1-22
'1'1-26

1-40

12AY7
SOCKET

o~
o/I~ GROMM ET

o

.02.

STEP I.
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W-2M AMPLIFIER PARTS LIST

Part Parts
No. Per Kit Description

Part Parts
No. Per Kit Description

Sockets-Jacks-Plugs-Fuse:
V421-2 1 Fuse

Resistors - Control: )
"1-3 2 100 ohms 2..~~.
"'1-48 1 390 ohms .

Choke-Transformers:
46-6 1 . Filter choke

:; 51-8 1 Output transformer
/54-13 1 Power transformer

•

Line Cord
Roll hookup wire
Length spaghetti
Length cable

3/8 grommets
3/4 grommets
3/16 cable clamp
#6 sheet metal screws
6-32 x 3/8 screws
6-32 x 1 screw
8.:..32 x 1/4 screws·
6-32 nuts'
8-32 nuts
control nuts
nickel washers
3/8 fibre flat washers
3/8 fibre shoulder washers
#6 lockwashers
#8 lockwashers
control lockwasher
rubber .feet
tube soc ket rings
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1
1
1
1

Wire:
..J 89-1
,v344-1
../346-1
V347-1

Sheet Metal Parts:
y'200-M21 1 Power supply chassis
vi 20Q-M22 . 1 Amplifier chassis
y' 205-MB 2 Bottom plates

Hardware:
V73-1 3
"/73-2 2
v207-5 l'
V 250-8 12 .
\/250-9 19
V250-13 1
V 250-17 12
'" 252-3 20
I 252'-4 8
'/252--7 3

253-10 3
0253-15 2
V 253-16 2
"'254-1 20
V 254-2 12

254-4 1
N'261-1 8
" 435-1 5

T rminal Strips..-wafers:
431-1 3 1 lug terminaL strips
431-2 2 2-lug terminal strips

'11'431-6 1 2-screw terminal strip
y4Bi-4 3 3-prong ins. mtg. wafers

47 MMF
.05 MFD
.25 MFD
20-20 MED 450V+20 MFD 25V
20 MFD-350V
50 MFD-350V

470 ohms
1000 ohms
6800 ohms
22K ohms (Matched)
33K ohms
47K ohms
10()K ohms
470K ohms
2.2 Meg.
22K ohms-2 Watt
47K ohms-2 Watt (Matched).
250 ohms-l0 Watt
100 ohms control

6SN7GT
5881
5V4G

Fuse holder
Octal saddle sockets
Octal ring sockets
Phono socket
110-V socket
Phone jacks
Phono plug
Octal plug
Octal plug cap

y 423-1 1
.;J 434-2 2
V 434-4 5
-/434-18 1
V 434-20 1
V 436-4 2
"'./438-4 1
'II- 438-6 1
V 440-1 1

'\1'1-6 1
vl-9 2.
'-"1-19 1
-11-22 2
~ 1-24 1
""1-25 1
-v"1-26 2

-33 2
vfl-37 1
yl-11B 1
v 1-10B 2
../3-2J 1

V 11-1 1

Condensers·:
20-1 1

123-10 3
V 23-24 2

25-6 1
v125-16 2

...; 25-17 2

Tubes:
/411-15 2

..,/ 411-45 2
.y411-35 1
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INSTRUCTIONS FOR USING OPTIONAL OUTPUT AMPLIFIER CIRCUIT

U it is desired to utilize the original Williamson type output amplifier circuit, disregard the
steps designated by asterisks on page Hand substitute the following: .

*( ) Connect a 100 ohm resistor (brown-black-brown) between pin 4 (8) and pin 3 (8) of the first
5881 tube.

**( ) Connect a 100 ohm resistor (brown-black-brown) between pin 4 (8) and pin 3 (8) of the sec
ond 5881 tube.

\

The connections are shown below. Resistors for wiring Uie circuit in this way have been in-
cluded with this kit. We suggest that the builder try both arrangements and use the one which
particularly suits his requirements.

f:::=:=::::'"," 100

'ECOND
5881 -----------""1.

SOCKET

Original Williamson connections.
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