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Consumer Protection Plan for Heathkit Consumer Products

\Welzoma 1o the Heath family, Wao bafiove you will snjoy assembling your kit and will be plaased with its
periormancs. Please raad Ihia Censumer Prolection Plan carsfully. It |s a "LIMITED WARRANTY" Bs
defined n Iha LS. Consumaor Product Warmenty and Fedaral Trade Commission improvemant Act, Thnls
warranty givas you specilic Lagel Hghls, and you may also heva other righta which vary from slalo to stata.

Heath’'s Responsibllity

\s Jor laciory detectiva pare wil be suppiled free for 80 days from dats ol purchane, Repiacemenl pens ara
wararied for the remaining portion of the ariginal warranly period. You ean eblain waranty pana direct from Haath Company by wriling
or telaphoning usg et (618) 982-3571, And we will pay shipping charges 1o got thgae pers to you . . . enywhera In tha workd,

SERVICE LABOR — For & perlod of 80 days from the date of purchass, any malfunction caused by defeclive parts or amor ln deslgnwill
Jbecarreeled at no charge to you, You musi daliver the unl at your expense ta the Healh faclory, any Healhkil Elacironic Center (units of

YOUR HEATHKIT 90-DAY LIMITED WARRANTY

Varllechnology Electronlcs Corporation). or any of our

TECHNIGAL CONSULTATION — You will racoive frae

NOT COVERED — The lon of by arrors, adj.

an any problam you might Inthe
Healhkil producr, Just drop us  line or plve us & call. Sorry, we cannol accept colisct calls,

15, calibration, and damage due lo misuss, abuse, of negligence ara

set-up fime, of unauthorzed service,

our products.

‘nol coverad by the warranty. Use of corrosiva solder andfor tha unaulhorzed modifcation of Ihe producl or of any furnished componan)
will vedd this warranty in ils ansiraty. This warcanty does not Insiude relmbursement for Inconvanience, 1oss of use, cuglomer pasambly,

Thiswarrantly covars onty Heath products and isnot extended to othar equipment or comporants thal a cusiomer ugas n conjuncienwith

BUCH REPAIR AND REPLACEMENT SHALL BE THE SOLE AEMEDY OF THE CUSTOMER AND THERE SHALL BE MO LIABILITY
ON THE PART OF HEATH FOR ANY SPECIAL, INDIRECT, INGIDENTAL OR CONSEQUENTIAL DAMAGES, INCLUDING BUT HOT
LIMITED TO ANY LOSS OF BUSINESS OR PROFITS, WHETHER OR NOT FORSEEABLE.

by ar v of yeur

il i 50 tha ahova limilation or excluslon may nel

Some statas do nolaliow the exclus!on o llmitation ol i
apply 1o you,

purchase when you request warranty sarvice of pans.

Healhii! sarvice agencies cannol P y and adj

or

Owner's Responsihility
EFFECTIVE WARRANTY DATE — Warranty begins on the dele of first consumer purchgsa. You must supply a copy of your proc? of

ASSEMBLY — Befora seeking warranty service, you should eompleta the assambly by carefully foliewing the manual insinucions.
I bl nls that are customer's raspansipillty.

repatred under warranty.
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- Immediate, personal atention.

ACCESSORY EQUIPMENT — Perormance matlunctions invalving other non-Heath secassary eculpment, (antannas, autie compoe-
nents, compuler parpherale and solware, etc.} are not covered by this wamanly and are tha cwne's responsibility.

SHIFPING UNETS — Follow the packing Instructions pubdished in the assembly manuals, Demaga duelo inadequala packing cannol be

I yous are not satishied with cur service {warfanty of plhenwisa) o our products, wiite dirscily 1o-gur Director ol
Cusiomer Service, Heath Cormpany. Benton Harbor MI 43022. Ha will make gerlain your problems receive

00000000000000000800000000000000000000800000000008000000000000000000
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HEATH

;fl'!” HEATH COMPANY - BENTON HARBOR, MICHIGAN 49022
TLX 72-9421

IMPORTANT NOTICE

Dear Customer:

We are in the process of changing the standardization of screws from slotted head to
phillips head. The new screws will also be black or stainless steel instead of zinc.

If some of the screws in your kit do not match the description in the Manual, use the
screws that match the size, thread and length of the description as shown in the
following example.

Thank you,
#6-32 x 1" -
BLACK PHILLIPS = #6-32 x 1" HEATH COMPANY
HEAD SCREW SCREW
EXAMPLE
GENERAL .

Heathkit' r.o 591-3851
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INTRODUCTION

Your Heathkit Model AD-1309 Pink/White Noise
Generator produces white noise that has nearly con-
stant energy per Hz and pink noise that has nearly
constant energy per octave across the 20 Hz to 20
kHz audio range. This Generator is designed to be
used with any real time or swept filter spectrum
analyzer, A special circuit suppresses turn-on and
turn-off transient voltages that could damage a

speaker system. A 9-volt alkaline battery (not sup-
plied) typically provides 25-30 hours of operation.

You can use this compact and light instrument near-
ly anywhere that you need a noise source. It has
been carefully designed to provide you with long,
reliable performance for your laboratory, work
bench, or portable applications.
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ASSEMBLY NOTES

TOOLS

You will need these tools to assemble your kit.

PLIERS

LONG-NOSE
PLIERS CUTTERS

DIAGONAL WIRE
STRIPPERS

1/8" & 1/a~-BLABE PHILLIPS
SCREWODRIVER

SCREWDRIVERS

OTHER HELPFUL

PENCIL
SOLDERING IRON
(22 to 25 WATTS}

S Y I TI E RY E N E W W  eE AE

*To Aemove Sotder From Girgult Connections.'l

Most kits use a separate “Illustration Booklet”
that contains illustrations (Pictorials, Details,
etc.) that are too large for the Assembly Manual.
Keep the “Illustration Booklet” with the As-

! TOOLS

i

1

: DESOLDERING

¢ BULB"

|

i

' @E

¢ NUT STARTER DESS;EIE?'NG

| {May Be Supplied DRIVERS

! With Kit)

1-------_------—-----_----_-_‘-------------------

ASSEMBLY

1.  Follow the instructions carefully. Read the en-
tire step before you perform each operation.

2. The illustrations in the Manual are called Pic-

torials and Details. Pictorials show the overall
operation for a group of assembly steps; Details
generally illustrate a single step. When you are
directed to refer to a certain Pictorial “for the
following steps,” continue using that Pictorial
until you are referred to another Pictorial for
another group of steps.

sembly Manual. The illustrations in it are ar-
ranged in Pictorial number sequence.

Position all parts as shown in the Pictorials.

Solder a part or a group of parts only when
you are instructed to do so.
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Each circuit part in an electronic kit has its cwn
component number (R2, C4, etc.). Use these
numbers when you want to identify the same
part in the various sections of the Manual.
These numbers, which are especially useful if
a part has to be replaced, appear:

—-In the Parts List,

— At the beginning of each step where a com-
ponent is installed,

~—In some illustrations,

— In the Schematic,

— In the section at the rear of the Manual.
When you are instructed to cut something to

a particular length, use the scales (rulers) pro-
vided at the hottom of the Manual pages.

SAFETY WARNING: Avoid eye injury when
you cut off excessive lead lengths. Hold the
leads so they cannot fly toward your eyes,

SOLDERING

Scldering is one of the most important operations
you will perform while assembling your kit. A good
solder connection will form an electrical connection
between two parts, such as a component lead and
a circuit board foil. A bad solder connection could
prevent an otherwise well-assembled kit from
operating properly.

It is easy to make a good solder connection if you
follow a few simple rules:

1.  Use the right type of soldering iron. A 22 to
25-watt pencil soldering iron with a 1/8" or
3/16" chisel or pyramid tip works best.

2. Keep the soldering iron tip clean. Wipe it often
on a wet sponge or cloth; then apply sclder
to the tip to give the entire tip a wet look. This
process is called tinning, and it will protect the
tip and enable you to make good connections.
When solder tends to “ball” or does not stick
to the tip, the tip needs to be cleaned and retin-
ned.

NOTE: Always use rosin core, radio-type solder
(60:40 tin-lead content) for all of the soldering in
this kit. This is the type we have supplied with the
parts. The Warranty will be void and we will not
service any kit in which acid core solder or paste
has been used.

H |
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PARTS

Resistors are identified in Parts Lists and steps by
their resistance value in ) (ochms), kQ (kilchms), or
M() (megohms}. They are usually identified by a color
code and four or five color bands, where each color
represents a number. These colors {except for the last
band, which indicates a resistor’s ““tolerance') will be
given in the steps in their proper order, Therefore, the
following color code is given for information only.
NOTE: Occasionally, & “precision” or "power” resis-
tor may have the value stamped on it.

e
1/14-WATT

——p—— or

1/2-WATT

OR Gascil

Multiplier

BANDS: 1 2 3 o~ Tolerance

* Note Wide
Space

("‘10%)
9, v
*3% PANGS: 1 2 imiptiec Tolerance
Band 1 Band 2 Band 3 {if used) - Resistance
18t Dlgit 2nd Digit 3¢d Digit Multiplier Tolerance

Color Digit Color Digit Color Digit Color Muliiplier! }Color Tolerance
Black 0 Black 0 Biack o Black 1 Silver =10%
Brown 1 Brown 1 Brown 1 Brown 10 Gold += 5%
Red 2 Red 2 Red 2 fled 100 Brown + 1%
Orange 3 Orange 3 Orange 3 Orange 1,000

Yellow 4 Yellow 4 Yellow 4 Yellow 10,000

Green 5 Graen 5 Green 5 Green 106,000

Blue 6 Blue 6 Blug 6 Blue 1,000,000

Violet 7 Viglet 7 Viglel 7 Silver 001

Gray 8 "Gray 8 Gray 8 Gold 0.1

While 9 White 9 White ]

'__#__

Capacitors will be called out by their capacitance = EXAMPLES:
value in uF (microfarads) or pF (picofarads) and type:

ceramic, Mylar*, electrolytic, etc. Some capacitors 151K = 15 X 10 = 150 pF
may have their value printed in the following man- 759 = 75 x0.1 = 7.5 pF .

Iler:

First digit of

capacitor's value: 1 151K

NOTE: Theletter “R" may be used at times to signify a
decimal point: as in: 2R2 = 2.2 {pF or uF).

Second digit of MULTIPLIER TOLERANCE OF CAPACITOR
capatitor's value: 5 FORTHE | MULTIPLY || 10pFOR | |FTTER OVER
Multiplier: Multiply the NUMBER: BY: LESS 10 pF
first & second digits by 0 1 £0.1 pF B '
the proper value fram the 1 10 +0.25 pF C
Muitiplier Chart. 2 100 *0.5 pF o
i a 1000 £1.0 pF F =1%
To find thta tolerance of 4 10,000 2.0 EF ) *=2%
the capacitor, look up 5 160,000 H 3%
this letter in the Tolerance K 5%
_ columns. 5 o0 K *10%
9 0.1 M =20%

*DuPont Registered Trademark
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 PARTSLIST

Unpack your kit and check each part against the fol-
lowing list. Do not remove any component that is
supplied on a tape from the tape until you use it
in a step. Return any part that is packed in an indi-
vidual envelope (which has the part number printed
on it) back to the envelope after you identify it. Keep
these parts in their envelopes until they are called
for in a step. Do NOT throw away any packing mate-
rial until you account for all the parts.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form fur-
nished with this kit.  a Parts Order Form is not
available, refer to “Replacement Parts” inside the
rear cover of this Manual., Far prices, refer to the
separate “Heath Parts Price List.”

TAPED COMPONENTS

Refer directly to the enclosed “Taped Compo-
nent Chart." Follow the instructions at the top
of that chart to check the following components.

HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No.
RESISTORS
1/4-Watt, 1%

NOTE: The following resistors have a temperature coefficient
(TC) of 100 parts per million per °C (100 PPM/C) unless
otherwise noted. These resistors have five color bands. The
last band, which is brown, will not be called out.

§-2002-12 1 20k0 {red-blic-blk-red) Ri9
6-1003-12 2 100k {pra-blk-blk-org) R23, R27
6-1503-12 & 150k (brn-grn-bik-org) R17,R18,

R22, A28,

Ra2, R33
6-1803-12 2 180k (brr-gry-blk-org) Re2i, R34
6-2003-12 1 200k {red-blk-blk-org) R16
5-3203-12 2 320 ki {org-red-blk-org) R24, A28
6-3603-12 2 360k (org-biu-bik-org) R25, R29

1/4-Watt, 5%

NOTE: The following resistors have four color bands. The
last band, which Is gold, wiil not be called out.

HEATH QTY. DESCRIPTION CIRCUIT
Part No. . Comp. No.

Resistors (cont'd.)

6-101-12 2 100 {} (brn-blk-brn} Rg, R37
6-561-12 2 5600 (gro-biu-brn) R7,A35
£6-102-12 2 1000 0t {brn-blk-red) R12, R39
6-222-12 1 22000 (red-red-red) R6
6-472-12 t 4700 0 (vel-viol-red) R2
6-562-12 4 B600 0 (grn-blu-rel) A8, A3,
A36, R41
6-153-12 1 16kft{brm-grn-orgj A3
6-473-12 4 47 k) (yel-violorg) R11, R15,
R38, R43
B-124-12 2 120k (brn-red-yel) R4, RS
6-474-12 2 470k (yel-viol-yel) Ri4, R42
DIODES
56-56 6 1N4149 D2z, D3,
D4, D5,
D6, B7
57-65 1 1N4002 D1
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NON-TAPED PARTS.

The following parts are not taped on strips. The
key numbers correspond to the numbers on the
“Parts Pictorial” (lllustration Bogklet, Page 1).

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION ciRcum
No. PartNo. Comp. No. No. PartNo. Comp. No.
CONTROLS TRANSISTORS — INTEGRATED CIRCUIT (ICs)
Al 101184 1 15k control . A1 NOTE: Transistors and integrated circuits are marked for
A2 19-754 1 10kQcontrol withswitch  R3/SW1 identification in one of the following four ways:
CAPACITORS 1. Part number.

2. Type number. (On Integrated circuits, use only
Mica those numbers and letters in BOLD print. Disregard

any other numbers or letters.)
3. Partnumber and type number.

81 20-108 3 150pF g:g C14, 4, Part number with a type number other than the one
shown.
Electrolytic Gl 417-864 1 MPSAOS transistor a1
C1  417-874 2  2N3906 transistor a2, Q4
10V larized C5, CB, 1 417-875 2 2N3904 transistor Q3, Qs
B2  25-820 3  10uFA0V nonpolarize o Cp 442743 T HAATA IC Us
B3 25617 4 10 uF/25 V {polarized) C1,C4, G2 442-760 1 54371C Ut
C7,.C18
B3  25-915 3 A7 pF {polarized} Cz,C8,
C17
Mylar
B4  27-226 1 .0022pF c3
B4 27-136 3 .M5pF Cg,01,

12
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. PartNo. Comp. No.
CONNECTOR - SOCKETS MISCELLANEOQUS
D1 432134 2 Wire socket B5-2809-1 1 Circult board
Dz  432.798 1 Battery connector F1  95-65% 1  Cabine!
D3 434107 2 Phono socket J1,02 Fe2  200-1438 1 Chassis
D4 434230 1 8-pinIC socket F3  203-1866 1 Rearpanal
04  434-298 1 14-pin IC socket F4  203-2158-1 1 Front panal
F5  208-48 1 Battery holder
K F&  261-49 4 Plasticfoot
SHIELDED CABLE-WIRE F7 1  Biue and white [abal
F8  462-1166 1 Knob
34315 12" Shislded cabie £97-260 1 Parts Order Form
344-90 6" Black wire 1 Taped Component Chart
344-91 6" Brown wire ’ Assembly Manual (See Pags 1
344-92 6" Redwire for Part Number)
344-93 6" OCrange wire
Solder
HARDWARE
E1  250-1414 6 4-40 X 1/4" screw BATTERY
E2  2650-1408 4 #4 x 3/8" seli-tapping
screw
E3  250-33 1 &32 x 1/8" setsorew You shouid purchase the foliowing battery at this time
B4 252.2 2 4-40nut for use In your kit:
ES  254-9 4 #4 lockwasher
E6 254-42 2 1/4"lockwasher One 9-volt transistor battery, NEDA #1604.
E7  2B5-770 2 4-40 x 3/8" spacer
Represertative manufacturers and their type numbers
are:
Eveready #2186, P3
Burgess #2V6
Maliory #TR-146X {long life)
RCA #VS323
Hellesens #410
Varta #438
CEl #6F22 .
Ray-0-Vac #D1604-1 (long life)
6 ¥ owu 3% 7 (INCHES) 2 a 4 5 6 7
[pe ooy 7em| ) %y by, | 1 | | I | 1 TP P SR B ] e
e 1 7 1 v 1 | | 1 T T 1 T 1
10 " 12 13 14 14 14 17

a 5 1 oM 2 a 4 5 & 7 a Fl
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CIRCUIT BOARD

In the following steps, you will be
given detailed instructions on how to
install and solder the first part on the
cireuit board. Read and perform each
step carefully. Then use the same pro-
cedure whenever you install parts on
a gircuit board.

( ) Posgition the circuit board as
ghown with the printed side (not
the foil side) up.

NOTE: When you insisll a compo-
nant that has its value printed on it,
position the value marking up, so it
cun be easily read. Diodes should be
mounted with their types or part
number up, if possible.

[ ) Hold & 4700 O (yel-viol-red) re-
sistor with long-nosa pliers and
bend the leads straight down to

fit the hole spacing on the circuit
board.

PUSH DOWN
HERE

—
—

R2: Push the leads through the
holes at the indicated location
on the circuit board. The end
with color bands may be
positioned either way.

[ ) Press the resistor against the cir-
cuit board. Then bend the leads
outward slightly to hold the re-
sistor in place.

N X)) )N UE NN

PICTORIAL 1-1

STEP-BY-STEP ASSEMBLY

CONTINUE O HE

{ ) Turn the circuit board over aad
solder the resistor leads to the
foil as follows:

1. Push the soldering iran tip
against both the lead and the
circuit board foil. Beat both
for two or three seconds.

SOLDERING
1RON

COMPONENT

=
CIRCUIT BOARD

2. Then apply solder to the
other side of the connection.
IMPORTANT: Let the
“heated lead and the circuit
board foil melt the solder.

SOLDERING

SOLDER

3. As the solder begins to melt,

- allow it to flow around the
connecticn. Then ramove
the solder and the iron and
let the conngction cool.

SOLDERING

[ ] Cut off the excess lead lengths
close to the connection. WARN-
ING: Clip the leads so the ends
will not fly toward your eyes.

{ ) Check each connection. Com-
pare it to the illustrations on
Page 10. After you have checked
the solder connections, proceed
with the assembly on Page 11.
Use the same soldering prace-
dure for each connection.
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A GOOD SCLDER CONNECTION

I—————————ﬂ———_—_———1

I SOLDER FLOWS OUTWARD
AND GRADUALLY BLENDS

WITH THE FOIL AND
THE LEAD.

FOIL

I When you heat the lead and the circuit board foil at the same
| time, the solder will flow evenly onto the lead and the foil.

02" POSITIONED

// < SOLDERING
o IRON

CORRECTLY

The solder will make a good electrical connection between |

Lthe lead and the foil.

. . S P I SIS Sy e SN S e SN R S S R ma S—

POOR SOLDER CONNECTIONS

_——_m_——‘ﬂ_—ﬂ—————_—————_—_——7——— — —

SOLDER DOES NOT FLOW
ONTO LEAD. A DARK ROSIN .

BEAD SURROUNDS AND IN- 2
SULATES THE LEAD FROM ROSIN 75 <

THE CONNECTION, ,,/ +* SOLDERING

0 Npos 11 ONED
s OSITION
FalL Al INCORRECTLY

e | |

When the lead is not heated sufficiently, the solder
will not flow onto the lead as shown above. To cor-
rect, reheat the connection and, if necessary, apply a

| small amount of additional solder to obtain a good
'_'connection.

SOLDER BRIDGES

A solder bridge between two adjacent foils is shown
in photograph A. Photograph B shows how the con-
nection should appear. A solder bridge may occur if
you accidentally touch an adjacent previously sol-
dered connection, if you use too much solder, or if
you "‘drag” the soldering iron across other foils as you
remove it from the connection. A good rule to follow
is: always take a good look at the foil area around each
lead before you solder it. Then, when you solder the
connection, make sure the solder remains in this area
and does not bridge to another foil. This is especially
important when the foils are small and close together.
NOTE: It is alright for solder to bridge two connec-
tions on the same foil.

Use only enough solder to make a good connection,
and lift the soldering iron straight up from the circuit
board. If a solder bridge should develop, turn the
circuit board foil-side-down and heat the solder be-
tween connections. The excess solder will run onto
the tip of the soldering iron, and this will remove the
solder bridge. NOTE: The foil side of most circuit
boards has a coating on it called “solder resist.” This
is a protective insulation to help prevent solder
bridges.

LS

/ s
/9 7 SOLOERING
SOLDER APPEARS TO FLOW 7,7+~ [RON
INWARD AND SET ON TOP ,’,f// POSITIONED
OF THE FOIL. ol INCORRECTLY

FOIL

—_——

When the foil is not heated sufficiently the solder will |
blob on the circuit board as shown above. To correct, |
reheat the connection and, if necessary, apply a small
amount of additional solder to obtain a good connec- |
tion.

@

SOLDER
BRIDGE
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[ ) Position the circuit board as
shown with the printed side {not
the foil side} up.

JMPORTANT: THE BANDED END DF DIDDES £AN
BE MARKED IN A KUMBER Df WAYS.

o
BANDED END

{ ) Be sure you instalied resistor R2
in Pictarial 1-1.

NOTE: When you install a diode, al-
ways maich the band on the diode
with the band mark on the circuit
board. A DIODE WILL NOT WORK
PROPERLY [F 1T IS INSTALLED
BACKWARDS. See Detail 1-2A.

If your diode has a solid body, the
band is clearly defined. if your diode
has & glass body, do not mistake the
colored end inside the diode for the
banded end. Look for a band painted
an the outsids of the glass.

CAUTION: ALWAYS POSITION THE
BANDED END OF A DIODE AS
SHOWN ON THE CIRCUIT BOARD.

Detail 1-2/

Install six 1N4149 diodes (#56-56) at
the following locations;

{ } Solder the leads to the foil and
cut off the excess lead lengths.

PICTORIAL 1-2

CONTINUE < NI

{ ) Di:1N4002 diode (#57-85).

{ ) R4:120 k{2 (brn-red-yel).

( ) Ri6: 200 k1, 1% {(red-blk-bik-
org).

{ ) R17: 150 k&), 19% (brn-gra-blk-
org).

[ )} Rigd: 150 kQ, 1% (brn-grn-blk-
org).

( ) R21: 180 kf2, 1% (brn-gry-blk-
orgl.

{ ) Sclder the leads to the foil and
cut off the excess lead lengths,

{ } R24: 320 k0, 1% (org-red-blk-
OIg).

{ ) R22: 150 k), 1% (bro-gro-blk-
orgh

( )} R25: 360 kf2, 1% (org-blu-bik-
arg).

{ ) R26: 150 kO, 1% (brn-grn-blk-
arg).

( } R31:15k( (brn-grm-o1g).

{ ] R32: 150 k£, 1% (brn-grn-blk-
[34:4

{ ) Solder the leads to the foil and
cut off the excess lead lengths.

NOTE: Save two cutoff leads for use
later.
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{ ) R6:2200 1} (red-red-red}.

{ ) Rs:120k(} (brn-red-yel).

{ ) R15:47 ki {yel-viul-org).

{( ) Barewireat}. Use a cutoff com-
ponent lead.

( ) R8:5600 £ (grn-blu-red).

( ) Rt4:470 k) [yei-viol-yal).

{ ) R13:5600 Q {gro-blu-red).

[

{ } Solder the leads to the foil and
cut off the excess lead lengths.

{ ) R9:10090 (brr-blk-brn).

CONTINUE &

) R7:560{ (grn-blu-bra).

} R11: 47 k2 (vel-viol-org).

) R18: 20 kL2, 1% (red-bik-bik-red).

( ) R3s: 1000 £ (brn-blk-red).

( ) R37:100 0O (ben-bik-bra).

{ ) R38:47 k{} [yel-viol-org).

>

{ ) R3s:5600 8 (gro-blu-red).

DN

{ ) R41:5600 £} (grn-bla-red).

( )} R35:560 £ (grn-blu-bra).

{ ) Solder the leads to the foil and
cut off the excess lead lengths.

'....
e
PICTORIAL 1-3

] R23: 100 kQ, 1% (brn-blk-blk-
org).

) R12: 1000 © (brn-bik-red}.

{

) Bare wire at J. Use a cutoff com-
ponent lead.

(

] R34: 180 k), 1% (brn-gy-bik-
arg).

j Solder the leads to the foil and
cut off the excess lead lengths.

(

) R29: 360 k{}, 1% (org-blu-blk-
org).

} R27: 100 ki}, 1% (bm-blk-blk-
org}.

) R2a: 320 k2, 1% (org-red-bik-
org).

) R33: 150 ki1, 1% {Brn-gm-blk-
DTE).

} R43: 47 k1) (yel-viol.org).

(

) R42: 470k {yel-viol-yel).

{

] Solder the leads to the foil and
cut off the excess lead lengtha.
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NOTE: Each of the IC sockets that you
will install in the following staps will
have either an open or solid center
strip. The sockst with the solid center
strip will have an identification mark
on one sod {an armow, a dot, ar a
notch). Position this end of the socket
toward the index mark on the circuit
board, INDEX

MARK

Solder the socket pins to the foil after
you install each socket,

Detail 1-4A

NOTE: It is very easy to form a solder
bridge between foils on the circuit
board. After each sclder step, care-
fully inspect the Ioil for solder
bridges and remove any that have
formed.

If a solder bridge exists, hold the cir-
cuit board foil-side-down as shown,
and hold the soldering iron tip be-
tween the two points that are bridged.
The salder will flow down the solder-

ing fron tip. Ic
CIRCUIT SOCKET
BOARD

rr/”1;71;7'1;/7}/{1{”;1%1”1”

SOLDER

SOLDERING /'1 | BRIDGE

IRON

{ ) 8-pinIC socket at Ul.

PICTORIAL 1-4

(CONTINUE < NI

NOTE: Use the following installation
procedure (steps 1 through 6) for pro-
tected ICs. For non-protected ICs,
start with step §.

CAUTION: When you install the fol-
lowing protected IC {mounted on a
foam pad), be sure it does not get
damaged by static electricity, Once
you remove the foam pad, do not let
go of the IC, Install it as follows. Read
the entire step befors you pick up the
IC.

1. Pick up the IC and touch the
foam pad with both hands.

2. Hold the IC with one hand
and remove the foam pad
with the other hand.

3. Refer to Detail 1-4A and
continue te hold the IC with
one hand and roll the IC
pins onto a flat surface to
make sure they are parallel.

4. Pick up the circuit board in
your other hand.

5, See Detail 1-48 and align
the pin 1 end of the IC with
the index mark on the cir-
cuit board,

6. Then push the IC pins into
the IC socket. Once in the
socket, the IC is protected.

Pmlm
o 2
B0 wex
|¢/‘j}’

{’MARK

{ ] 14-pinIC socket at UJ2.

SHALL
INDENTATION

e

PER 1

Pik 1 Pik 1

Detail 1-4B

{ 1 U1:5437 IC (#442-7860).

() U2:4741 IC (#442-743).

Should it sver become necessary to
remove an IC, use the blade of a small
scrawdriver. Insert the blade beneath
the IC; then gently rock the blade up
and down te lift the IC.
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NOTE: Install wire sackets as shown
below. Solder each socket to the foil
as you install it,
TOP CF
CIRCUIT
ST0P BOARD

-//"z/¥ VR

FQIL SIDE QF SOLDER
CIRCUIT BOARD

( )} Two wire sockets at C3.

NOTE: Install each of the following
transistors as shown below. First line
up the flat an the transistor with the
outline of the flat on the circuit board.
Insert the transistor leads into the cor-
responding circuit board holes, Posi-
tion the bottom of the transistor 1/4"
ahove the circuit board. Then solder
each lead to the circuit board foll and
cut off the excess lead lengths.
FLAT

l!all

FLAT

NOTE: When you install a polarized
electrolytic capacitor, be sure to
match the positive {+) mark on the
capacitor with the positive (+) mark
on the circuit beard, or match the
negative {—) mark on the capacitor
with the negative { — ) mark on the cir-
cuit board.

IDENTIFIED IDENTIFIED

LEAD IS LEAD IS
NEGATIVYE (- POSITIVE (4}

} C4: 10 pF/25 V polarized elsctro-
Iytic.

( ) C1:10 wF/25 ¥V polarizad elsctro-

Iytic.

{ ) C2:47 uF electralytic.

{ ) C6:47 uF electrolytic.

{ ) C7:10 pF/25 V polarized electra-

Iytic.

{ ) C18: 10 wF/25 V polarized elec-

{ ) Q1: MPSA05 transistor (#417-
864).

tralytic.

(] €17:47 uF electrolytic.

{ } Q3: 2N3904 transistor [#417-
875).

{ ) Solder the leads to the foil and

( ) Qz2: 2N3906 transistor (#417-
874).

cut off the excess lead lengths.

PICTORIAL 1-3

( ) Q4: ZN3906 transistor {#417-
B74).

{ ) Q5: ZN3905 transistor (#417-
575).
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{ ) R1: 15 kf} conirol (#10-1184).
First bend the three leads of the
contrl down as shown in A
below. Match the leads on the
control with the holes in the cir-
cuit board as shown in B. Then
push the control down so it is
positioned against the circuit
board. Solder the leads to the foil
and cut off the excess lead
lengths. If necessary, reposition
the 120 kQ (brn-red-yel) resistor
next to the control.

B

polarized electrolytic capacitor, as in
the following step, you may install jt
sither way on the circuit board.

NOTE: When you install a nen-

[ ] C5: 10 pF nonpolarized electro-
Iytic.

( ) C8: 10 pF nonpotarizad electro-
iytie.

[ ) G18: 10 pF nonpalarized electro-
Iytic.

PICTORIAL 1-6

( ) Solder the leads to the foil and
cut off the excess lead langths,

CONTINUES

NOTE: When you install Mylar
capacitors, do nat push the insulated
portion of the leads into the circuit
board holes. This could maks it diffi-
£uit to solder the leads to the foil, Tha
leads of these capacitors may be
coated with a clear film. I you have
any problem soldering the leads of
these capacitors, apply more heat to
the [eads to melt this Hlm.

INSULATION

]

ctare

{ ) C9:.015 uF Mylar.

{ ) C11:.018 pF Mylar.

{ ) Ci2z:.015 pnF Mylar,

{ ) C15:150 pF mica.

{ ) ©14:150 pF mica.

{ ) C13:150 pF mica.

( ] Salder the leads to the foil and
cut off the excess lead lengths.

At this time, you will have a 0022
pF Mylar capacitor left over. Sava
this capacitor for use later.
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Refer to Pictorial 1-7 (Illusiration Booklet, Page 2)
for the following steps.

NOTE: In the following steps, you will prepare
lengths of wire. To prepare a wire, cut it to the indi-
cated length and remove 1/4” of insulation from both
ends. Then twist the fine strands tightly together and
apply a small amount of solder to hold the strands
in place. The wires are listed in the order in which
they will be used.

( ) Prepare the following lengths of wire:

4-1/2" red 5-1/2" orange
5-1/2" brown  5-1/2"black
NOTES:
1. In each of the following four steps, you

will be instructed to connect only one
end of a wire. Do not be concerned about
any unconnected wire ends. They will
be connected later.

2. In the following steps “S-” with a
number, such as (S-1), means to solder
the connection. The number following
the “S” tells how many wires are at the
connection.

3. Make sure you cut the excess wire
lengths from the {oil side of the circuit
board after you solder the connections.

Connect the prepared wires to the circuit board as
follows:

{ } 4-1/2"red wire to hole A {S-1).

s5-1/2°
P aen \1/4--1"‘[.

BATTERY
CONNECTOR

Detail 1-7A

( ) Connect the black battery connector wire to
circuit board hole B (8-1). Cut off the excess
wire length. NOTE: You will connect the red
battery connector wire later.

()
(}

Cut a 3" and a 4" length of shielded cable.

Refer to Detail 1-7B and remove 3/4” of the
outer insulation and 1/4” of insulation from the
center lead at both ends of each of the two
shielded cables. NOTE: Be careful not to pull
the center lead out of the cable when you pre-
pare the ends, since that is easy to do. (If nec-
assary, grip the center lead with pliers.)

Connect one end of the 3" shielded cable to the cir-
cuit hoard as follows:

( ) Centerlead tohole F (S-1).
( ) Shield lead to hole S (S-1).

NOTE: You will connect the free end of this cable
latex.

Connect one end of the 4” shielded cable to the cir-
cuit board as follows:

()
()

Center lead to hole G (S-1).

Shield lead to hole S {5-1).

{ )} 5-1/2"brown wire to hole C (5-1).
NOTE: You will connect the free end of this cable
()} 5-1/2” orange wire to hole D (S-1}. later.
( } 5-1/2"black wire to hole E (8-1).
am“—-l 374"
( )} Twist the black, brown, and orange wires to- 174 [;4»_. —|,
gether, R
""""" SHIELDED
( ) Refer to Detail 1-7A and cut the battery con- CABLE
nector wires to the indicated lengths. Prepare
the free end of each wire. Detail 1-7B
o 1y o Yy 1 {INCHES) 2 3 4 5 56 T
”’Ifr“m:’l‘.'“ "::'Bi’fa;l._l;i.ll. |I1,|'-I.I|.l‘ ] L |‘: | ) |,|.l.r1 [_.._I | |
0 8 e b : A 2 . > . ° A A
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CIRCUIT BOARD CHECKOUT

Carefully inspect the foil side of the circuit board
for the following most commonly made errors.

( } Unsoldered connections.
{ )} Poorsolder connections.
( )} Solder bridges between foil patterns.

( ) Protruding leads which could touch together
when the circuit board is installed later.

Refer to the illustration where the parts are installed
as you make the following visual checks.

{ ) Diodes for the proper type and installation.

{ ) Transistors for the proper type and installa-
tion.

{ ) ICsforthe proper installation,

( ) Electrolytic capacitors for the proper type and
corract position of the lead marked with the
positive ( +) sign.

Set the circuit board aside temporarily.

GENERAL ASSEMBLY AND WIRING

Refer to Pictorial 2-1 (Illustration Booklet, Page 2)
for the following steps.

( ) Position the chassis as shown in the Pictorial.

{ )} Refer to Detail 2-1A and loosely mount a 4-40
X 3/8" spacer at A on the inside of the chassis,
Usea 4-40 x 1/4" screw and a #4 lockwasher.

( ) Similarly, mount another 4-40 X 3/8" spacer
on the chassis at B.

( ) Refer to Detail 2-1B and mount a battery hol-
der at C on the outside of the chassis. Use a
4-40 X 1/4” screw, a #4 lockwasher, and a 4-40
nut at each of the two mounting holes.

SCREW

4-40X3/8"
SPACER

+4 LOCKWASHER

4-40%X174"
SCREW

Detail 2-1A

BATTERY
~40%X1/47 HOLDER

Detail 2-1B
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( ] Place the circuit board assembly inside the
chassis at an angle by placing the rear edge
of the circuit board between the two mounting
screws at C. Line up spacers A and B with
the corresponding holes in the circuit board.
Then secure the circuit board to the spacers
at A and B by using two 4-40 x 1/4" screws.

( ) Turn the chassis upside down and tighten the
screws at A and B,

{ ) Locate the front panel, two phono sockets, and
two 1/4" lockwashers.

( ) J2:Line up the front panel holes with the cor-
responding chassis holes. Then loosely mount
a phono socket at J2. Use a 1/4" lockwasher
in addition to the hardware that is supplied
with the phono socket.

( ) J1: Similarly, mount a phono socket at J1 on
the front panel.

{ ) R3/SW1: Install the 10 kQ control with switch
(#19-754) at R3/SW1 on the front panel. Posi-
tion the switch tab in the corresponding chas-
sis hole before you tighten the nut.

( ) Position the solder lugs at phono sockets J1
and J2 as shown in the Pictorial, Then, using
an open-end wrench or other suitable tool,
tighten the control nut for each phono socket.

( )} Bend both solder lugs out slightly as shown
in the Pictorial.

Refer to Pictorial 2-2 {Illustration Booklet, Page 3)
for the following steps. '

0 w1y 3 1 HNCHES) 2 3
148 3ra|s:ral7.:a| L

P VRN SN AN SR RV TRV P PO
|I] T Il!lr

{ ) Route the 4-1/2" red wire coming from circuit
board hole A along the front edge of the circuit
board. Then connect this wire to control with
switch R3/SW1 lug 5 (S-1). Be careful that you
do not bridge the lug to the case tab.

{ ) Similarly, route the red battery connector wire
along the front edge of the circuit board. Then
connect this wire to control with switch R3/
SW1 lug 4 (5-1). Be careful that you do nat
bridge the lug to the case tab.

Connect the free end of the shielded cable coming

from circuit board holes F and S to phono socket

J1 as follows:

( } Centerlead tolug1 (S-1).

{ ) Shield lead to lug 2 {S-1).

Connect the free end of the shielded cable coming

from circuit board holes G and S to phono socket

]2 as follows:

( ) Centerlead tolug1 {S8-1).

()} Shield lead to lug 2 (5-1).

Connect the free end of each of the three remaining

wires coming from the circuit board to control with

switch R3/SW1 as follows:

{( ) Blackwiretolug1 (8-1).

( ) Orange wiretolug2 (8-1).

( } Brown wiretolug3(S-1).

Proceed to “QOperational Checks.”

IIIII|IHIA| Y T I
o 5 1 ;M o2 a 4 -4
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OPERATIONAL CHECKS

The purpose of this section of the Manual is to make
sure your Generator operates properly. i you have
any difficulty in the following steps, turn the front
panel knob fully counterclockwise (to OFF) and dis-
connect the battery. Then refer to the “In Case of
Difficulty” section on Page 22.

Refer to Pictorial 3-1 for the following steps.

()
()

Position the unit as shown in the Pictorial,

Turn the front panel control shaft fully coun-
terclockwise until it clicks.

Turn a 6-32 X 1/8" setscrew into the knob as
shown. Place the knob onto the control shaft.
Position the knob pointer directly at “OFF”,
space the knob a little away from the front
panel; then tighten the setscrew.

Plug the battery connector onto the 9-volt bat-
tery (not supplied).

Install the battery in the holder on the rear
of the chassis. Make sure the two wires exit
from the battery connector as shown in the
Pictorial.

Connect a shielded cable (not supplied) from
the WHITE NOISE OUTPUT jack (J1) to the
anxiliary (AUX) input on your audio system.

Turn the Generator POWER QUTPUT control

to ON; then continue to turn the control to
its midrange (or an additional 90° of rotation),

PICTORIAL 3-1

( ) Turn your audio system on and adjust its vol-

ume control for a pleasant listening level. You
should hear the sound characteristics caused
by the white noise.

Vary the setting of the Generator POWER
OUTPUT conirol. The sound level from your
speakers should vary accordingly.

Return the Generator POWER QUTPUT con-
trol to its midrange setting.

Turn your audio system off.

Disconnect the shielded cable from the WHITE
NOISE QUTPUT jack. Instead, connect it to
the PINK NOISE OUTPUT jack (J2).

Turn your audio system on. You should hear
the sound characteristics generated by the
pink noise. This second level should be com-
parable to the level generated by the white
noise. Howsver, the bass frequencies should
be stronger while the high frequencies should
be weaker.

( )} Turn your Generator and audio systern off.

This completes the “Operational Checks.” Progeed
to “Calibration.”

9-VOLT
BATTERY .

T

" o6 @ /
5,

FOWIR SuTRyT

POINTER

TOWARDS
OFF 8
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CALIBRATION

NOTE: You need to complete this section of the
Manual only if you intend to use your Noise
Generator with a real-time spectrum analyzer.

This section of the Manual contains instructions that
will enable you to match your Noise Generator's
high frequency response with the response of the
spectrum analyzer you plan to use with your
Generator.

Refer to Pictorial 4-1 for the following steps.

( ) Turn your spectrum analyzer on and allow it
time to stabilize, if necessary.

( ) Connect a suitable shielded cable from the
Generator PINK NOISE OUTPUT jack (J2) to
the analyzer external input connector.

( )} Turn your Noise Generator on. Then turn its
POWER OUTPUT control clockwise until you
have a meaningful display on your analyzer.
If necessary, change the attenuator setting of
your analyzer.

{ ) Select the 1 dB/div. scale of your Analyzer.

( ) Observe the display on your analyzer. If the
response is flat at 20 kHz as compared to 1
kHz, there is no need for you to calibrate your
Noise Generator. However, if you notice a
high-frequency rolloff that exceeds what you
feel is acceptable, complete the following
steps.

NOTE: With capacitor C3 installed on the circuit
hoard, the level of the noise at the highest frequen-
cies (about 20 kHz) will be boosted. By adjusting
circuit board mounted control R1, you control the
amount of high frequency boost. It is possible, how-
ever, to produce too much high frequency boost by
installing this capacitor, regardless of the setiing of
control R1, In that case, leave C3 out of the circuit.

( ) €3: Locate the .0022 pF Mylar capacitor that
was left over after you completed the circuit
board assembly. Then cut both leads of the
capacitor to 1/4” and install it in the two wire
sockets on the circuit board.

( ) Slowly turn circuit board mounted control R1
through its range until you obtain the flattest
possible frequency response displayed on
your analyzer.

( ) If the frequency response obtained in the last
step is an improvement over what you had
without capacitor C3 installed, leave the
capacitor in the wire sockets. If, however, the
addition of C3 produced too much high fre-
quency boost, remove C3 from the wire sock-
ets.

( ) Turn your Noise Generator and spectrum
analyzer off and disconnect the cable con-
nected between these two units.

( )} I you intend to leave the .0022 wF Mylar
capacitor in the circuit board wire sockets, sol-
der each capacitor lead to its socket.

This completes the “Calibration.” Proceed to “Final
Assembly.”

9-vVOoLT
BATTERY

Sgmam SOTeyT

Ap-TICH '

PICTORIAL 4-1
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FINAL ASSEMBLY

Refer to Pictorial 5-1 (Iliustration Booklet, Page 3)
for the following steps.

[ ) Position the rear panel, numbered side in-
ward, into the smaller end of the cabinet and
secure it in place with two #4 x 3/8" self-
tapping screws.

( ) Install the unit into the cabinet as shown, Se-
cure the panel with two #4 X 3/8" self-tapping
SCrews.

( } Using a damp cloth, wipe off the underside
of the generator cabinet to remove any oily re-
sidue from this surface.

{ ) Remove the paper backing from each of the
four plastic feet, Then press the feet in place

at the four corners on the underside of the
generator cabinet.

NOTE: The blue and white label you will install in
the following step shows the Model number and Pro-
duction Series number of your kit. Refer to these
numbers in any cominunications you have with the
Heath Company about this kit.

( ) Carefully peel away the paper backing from
the blue and white label. Then press the label
in place in the center of the underside of the
cabinet.

This completes the “Step-By-Step Assembly” of
your Noise Generator,

OPERATION

CAUTION: To prevent possible damage to the tweeters in your
speaker system when you use white noise, make sure you in-
itially set the Generator POWER QUTPUT control just clock-
wise past the ON position. Then advance the control until you
obtain the desired sound level from your speakers. Because
white noise exhibits constant energy per Hz, the tweeters will
dissipate much more power than the other drivers in your

speaker system.

GENERAL

Your Noise Generator is designed to be connected
to an audio system at the “line” input levels. How-
ever, its output may be routed through a
preamplifier or mixer, or connected directly to the
inputs of most power amplifiers.

PINK NOISE TESTING

Pink noise, which has constant energy per octave,
is used to test the frequency response of an audio
system with a real-time spectrum analyzer, such as
the Heathkit Model AD-1308 Analyzer. Pink noise

is used to producs a flat response indication on the
analyzer display. To obtain the highest accuracy,
check the frequency response of the analyzer you
are using by connecting your Noise Generator to it.
Note any deviation from a flat response.

The low frequencies of a pink noise source will vary
in amplitude as compared to the high frequencies
when they are displayed on a real-time analyzer.
This is due to the random energy nature of noise
and is normal. Some analyzers have an accumulate
mode that will reduce these variations. Note the
peaks as a reference on other analyzers you may be
using that do not have the accumulate mode. Use
the average response mode when you are making
measurements using pink noise.
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WHITE NOISE TESTING

White noise, which has constant energy per Hz, is
used to test systems with swept filter-type analyzers,

BATTERY LIFE
Your Generator is designed to operate on an inex-

pensive 9-volt battery (NEDA 1604). If you use an
alkaline battery, you can expect a typical operating

life of up to 30 hours. The expected life using a zinc-
carban battery is only about 50-75% of that indicated
for an alkaline battery.

CAUTION: Replace the battery annually or when it
is discharged to protect your Generator from battery
leakage or rupture. Several battery manufacturers
will repair any device damaged by their batteries;
it is advisable to use a battery with such a guarantee.
It is further advisable to remove the battery during
axtended storage.

IN CASE OF DIFFICULTY

NOTE: It is important that you read the entire “Gen-
eral Troubleshooting Information” section, which
follows, before you attempt to service your
Generator.

This section of the Manual is divided into three
parts. The first section, “General Troubleshooting In-
formation,” tells you what to do about the difficul-
ties that may arise right after your Generator is as-
sembled.

The second section, “Troubleshooting Precautions,”
. points out the care that is required when you service
the Generator to prevent damage to the components.

The third section, “Troubleshooting Chart,” is pro-
vided to assist you in servicing the Generator if the
“General Troubleshooting Information” fails to clear
up the problem, or if difficulties develop after your
Generator has been in use for some time. The
“Troubleshooting Chart” lists a number of possible
difficulties that could arise along with several possi-
ble solutions to those difficulties. Refer to the “Cir-
cuit Board X-Ray View” on Page 28 for the physical
location of parts on the circuit board.

Try to analyze the symptoms of any problem you
might have before you start any troubleshooting pro-
cedure. A review of the “Operational Checks” and
“Calibration,” and “Operation” sections, as well as
the “Circuit Description,” may help your analysis.

General Troubleshooting Information

1. Check the wires and shielded cables that are
connected to the circuit board. It is often help-
ful to have a friend check your work. Some-
one who is not familiar with the unit may
notice an error you consistently overlooked.

2. About 90% of the kits that are returned for
repair do not function properly due to poor
connections and soldering. Therefore, you
can eliminate many troubles by checking all
connections to make sure that they are sol-
dered properly. Reheat the connections, if
necessary, but be careful so you do not create
any solder bridges.

3. Check the values of all the parts. Be sure that
the proper part has been installed at each lo-
cation on the circuit board. Refer to the “Cir-
cuit Board X-Ray View" for the physical loca-
tion of parts on the circuit board.

4, Check for bits of solder, wire ends, or other
foreign matter which may be lodged in the
components on the circuit board.

5. Check very carefully to be sure there are no
salder bridges between different circuit board
foils. If you are not sure that a solder bridge
exists, compare the circuit board foil with the
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“Circuit Board X-Ray View”. Remove any sol-
der bridges by holding a clean, hot soldering
iron tip between the two points that are
bridged until the excess solder flows down
onto the tip. ’

If you still cannot locate and correct the trouble after
you have completed the checks listed above, and
if a voltmeter is available, check the voltages in the
Generator against the Schematic. A review of the
*Circuit Description” and Schematic may also help
you to locate any difficulties in the kit.

In an extreme case where you are unable to resolve
a difficulty, refer to the “Customer Service” informa-
tion inside the rear cover of this Manual. Your War-
ranty is located inside the front cover.

Troubleshooting Precautions

®  Integrated circuit Ul is a CMOS {complimen-
tary metal-oxide semiconductor) device that
can be damaged by static electricity. Therefore,

make sure that you handle this IC in the same
manner that you did when you installed it.
Refer to Page 13 for the correct technique.

®  Be sure that you do not short any adjacent ter-
rainals or foils when you make tests or voltage
measurements. If a probe or test lead slips, for
example, and shorts together two adjacent con-
nections, it is very likely to cause damage to
one or more ICs, transistors or dicdes.

®  Be especially careful when you test any circuit
that contains an IC or a transistor. Although
these components have almost unlimited life
when used properly, they are much more vul-
nerable to damage from excessive voltage or
current than many other parts.

® In several areas of the circuit board, the foil
patterns are quite narrow. When you unsolder
a part to check or replace it, avold excessive
heat while you remove the part. A suction-type
desoldering tool will make removal consider-
ably easier,

Troubleshooting Chart

This chart lists the conditions and possible causes .of several malfunctions.
If a particular part is mentioned (U1 for example) as a possible causs, check
that part to see if it was installed correctly. Also check it and the parts con-
nected to it for poor connections. It is also possible, on rare occasions, for
a part to be faulty and require replacement.

PROBLEM

POSSIBLE CAUSE

1. No oufput from either white or pink noise jacks.

Dead battery.

u1.

SwWi.

D1.

Open wiring to battery.

2. Output from only the white noise jack.

uz.

Q4 or Q5.

D5, D6, or D7.

Check wiring of shielded cable from holes Gand S to
phone socket J2.

com» | mpop»

3. Output from only the pink noise jack.

Q2 or Q3.

D2, D3, D4.

Check wiring of shielded cable from holes F and S to
phone socket J1.

QmE
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Heathkit

SPECIFICATIONS
PINK NOISE SECTION
Frequency ReSPOLSE . « « v v v v v v v v v 0 o v o s + 1 dB from 20 Hz* to 20 kHz.
Qutput Level
CINS AVETASE « « « + v v v o v 0 v n o 4 o 4 s >350mV.
PeaK . . e e e >1.5 V.
WHITE NOISE SECTION
Frequency Respomse . . . . . . . . .. .o + 3 dB from 20 Hz* to 20 kHz.
Qutput Level
IS AVETAEE - « + + o v 2 v 0 v v b 0 s >350 mV.
peak . . . . e >1.5V.
Power Requirement . . . . . ... ... ... g-volt battery {NEDA 1604) @ 18 mA max.
DImensions . . . . . v v v v v v v v e e 2-9/16" (H) x 4-1/8" (W} x 4-1/16" (D)
(6.5 x 10.5 x 10.3 cm).
Weight . . . ...« i e e 11 oz, with battery
{300 g}.
* Long integratlon times must be used to accurately measure fow-
frequancy response,
i ——— A —d——

The Heath Company reserves the right to discon-
tinue products and to change specifications at any
time without incurring any obligation to incorporate
new features in products previously sold.
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Heathkit

CIRCUIT DESCRIPTION

Refer to the Schematic Diagram (Illustration Booklet,
Page 4) as you read the following “Circuit Descrip-
tion.”

The heart of the pink/white noise generator is inte-
grated circuit U1, a digital noise generator that
supplies a white noise output signal. This signal is
fed through an equalization circuit (consisting of
control R1, resistor R2, and capacitor C3), before it
is applied across level control R3. Control R1 may
be set to adjust the high frequencies for the most
accurate response with most real-time analyzers.

From control R3, the signal is routed to emitter-fol-
lower Q1; which isolates the high impedance of
Level control R3 from any loading caused by the
pink noise filter circuit and the white noise output
circuit . From transistor Q1, the signal is routed to
the pink noise filter circuit and to white noise output
jack J1.

The pink noise filter circuit is made up of four sec-
tions, using quad operational amplifier U2, This ciz-
cuit rolls off the frequency response of the white
noise at the rate of 3 dB per octave to produce a
pink noise spectral balance. The overall gain of this
circuit is set so that the output at a frequency of
1 kHz is kept the same for both the pink and white
noise signals.

The output circuits for both the pink and white noise
signals include a protection circuit that will mute
the output at both turn-on and turn-off. Each circnit
protects the external loudspeaker system against
damage from DC transients. Since both these circuits
are identical, only the circuit at the output for the
white noise signal will be discussed in detail in the
following paragraphs.

When power is first turned on, no voltage is present
across capacitor C6. This causes the supply voltage
to be dropped across resistor R8, diode D3, and the
base-emitter junction of transistor Q3. This will turn
on transistor Q3, causing it to short the output line
to ground. As C86 charges, Q3 will turn off when
the current through the capacitor drops to zerc and
the voltage at the base of Q3 drops below .7 VDC;
thus releasing the output line from ground.

When the power is turned off, the voltage applied
across resistor R9 will be removed, causing transis-
tor Q2 to turn on and voltage applied to the base
of Q3. This results in transistor Q3 being turned on
and the output being muted. The stored charge on
capacitor C7, which is isolated from the power sup-
ply line by diode D2, will keep transistors Q2 and
3 turned on long enough for the voltage to the noise
circuitry to decay, thereby eliminating any trans-
ients. Diode D4 protects the base of transistor Q3
from the voltage across capacitor C6. This voltage
may go negative when the battery yoltage is re-
moved.
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Heathkit

SEMICONDUCTOR IDENTIFICATION CHARTS

DIODES
CIRCUIT HEATH MAY BE
COMPONENT PART REPLACED IDENTIFICATION
NUMBER NUMBER WITH
JRPORTART: THE BANDED ENO OF DIODES CaN
BE MARKID IN X NUMEER OF WaYS,
D2-D7 56-56 1N4149
D1 57-65 1N4Q02 /W
L — vl
BAHDED €40 (CATHODE)
TRANSISTORS
CIRCUIT HEATH MAY BE
COMPONENT PART REPLACED IDENTIFICATION
NUMBER NUMBER WITH
(o] 417-864 MPSAOS B!
E ¢
Q2, Q4 417-874 SN3506
Q3,Q5 417-876 ON3904
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Heathkit

INTEGRATED CIRCUITS

CIRCUIT HEATH MAY BE
COMPONENT PART REPLACED IDENTIFICATION
NUMBER NUMBER WITH (TOP VIEW)

QUTPUT D
- QUTPLUT D
+ INFUT D
+ [NPUT C

Vee
=~ INPUT C

os | QUTPYT C

B
b
=
=
=

o) ot

Uz 442-743 4741

il

%

QUTRUT 4] =

- inpuT Al o

+ INPUT A
Vee

+ INPUY 8 v

- INPUT B[ =

QUTPUT B ~

CONTROL 2 CONTROL §

out 2f INT/EXT
DATA IN CLOCK

B ! §'— 5

U1 442-760 5437
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CIRCUIT BOARD X-RAY VIEW

NOTE: To find the PART NUMBER of a component
for the purpose of ordering a replacement part:

A,

Find the circuit component number (R5,
C3, etc.) on the X-Ray View.

Locate this same number in the “Circuit
Component Number” column of the
“Parts List” in the front of this Manual.

Adjacent to the circuit component
number, you will find the PART
NUMBER and DESCRIPTION which
must be supplied when you order a re-
placement part.

(Viewed from the component side.)

Heathkit
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ALWAYS IDENTIFY AN 1.C. BY THE
PART NUMBER OR TYPE NUMBER
NOTE: THE STYLE MAY BE SLIGHTLY
DIFFERENT THAN SHOWN,

ILLUSTRATION E

PARTS PICTOR

<GP

ALWAYS IDENTIFY AN 1.C.

BY COUNTING ITS PINS.
NOTE: THE STYLE MAY BE

DIFFERENT THAN SHOWN.

SOCKET
SLIGHTLY

@

@
@
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SCHEMATIC Of
HEATHKIT
PINK/WHITE NOISE Gi
MODEL AD-1:

NOTES:

1. REFER TQ THE "CIRCUIT BOARD X-RA'
LOCATION OF PARTS.

2. RESISTOR VALUES ARE [N OHMS {k=14
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CHEMATIC OF THE Page 4
HEATHKIT ©

HITE NOISE GENERATOR

MODEL AD-1309
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FOR PARTS REQUESTS ONLY
® Be sure to follow instructions carefully.
® Use a separate letter for all correspondence.
® Please allow 10 - 14 days for mail delivery time,

FOR PARTS REQUESTS ONLY
® Be sure {o follow instructions caretfulty.
* Use a separate leter for all correspondence.
# Please allow 10 - 14 days for mail delivery time.

DO NOT WRITE IN THIS SPACE

DO NOT WRITE IN TH!S SPACE

INSTRUCTIONS

# Please print all information requested.

® Besure you listthe correct HEATH part number exactly as
it appears in the parts lisl.

® |f you wish to prepay your order, mail this card and your
payment in an envelope. Be sure to include 10% (25¢
minimum, $3.50 maximum) for insurance, shipping and
handiing. Michigan residents add 4% tax.

Total enclosed §

& |f you prefer COD shipment, check the COD box and mait

this card. ced O

INSTRUCTIONS

® Please print alf information requested.

s Be sure youlist the correct HEATH part number exactly as
it appears in the parts fist.

& If you wish to prepay your order, mail this card and your
payment in an envelope. Be sure to include 10% (25¢
minimum, $3.50 maximum) for insurance. shipping and
handling. Michigan residents add 4% lax.

Total enclosed §

® It you preter COD shipment, check the COD box and mail

this card. cob O

NAME

ADDRESS

cITY

STATE 2P

NAME

ADDRESS

cITY

STAYE e

The information requested in the next two lings is not required
when purchasing nonwarranty replacement paris, but it can
help us provide you with better products in the future,

G DOTTED LINE » oo s s s sy SEi shls S S Sdmwn s e S S — e e M S mm— —

The information requested in the next two lines is not required
when purchasing nonwarranty replacement parts, but it can
help us provide you with better products in the future.

THIS FORM IS FOA U.S. CUSTOMERS ONLY
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR

THIS FORM IS FOR U.S. GUSTOMERS ONLY
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR

z
Mode! ¥ Inveice ¥ g‘ Model # invoice #
Data Location - Date Location
Purchased Purchased 3 Purchased Pufchased
LiST HEATH ary. PRICE TOTAL I LIST HEATH aoTY PRICE TOTAL
PART NUMBER EACH PRICE I PART NUMBER ' EACH PRICE
I
I
I
|
|
|
I
TOTAL FOR PARTS ! TOTAL FOR PARTS
HANDLING AND SHIPPING : HANDLING AND SHIPPING
MICHIGAN RESIDENTS ADD 4% TAX | MICHIGAN RESIDENTS ADD 4% TAX
TOTAL AMOUNT OF ORDER | TOTAL AMOUNT OF ORDER
I
senp1o:  HEATH COMPANY I senoTo:  HEATH COMPANY
BENTON HARBOR : BENTON HARBOR
MICHIGAN 49022 I MICHIGAN 49022
ATTN: PARTS REPLACEMENT { ATTN: PARTS REPLACEMENT
Phone (Replacement parts only): 616 982-3571 | Phone {Replacement parts only): 616 982-3571
h— o I
I
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CUSTOMER SERVICE

REPLACEMENT PARTS

~ Please-provide 'complete information when you request re-
placements from: either the factory or Heath Electronic Cen-

ters. Be certainto include the HEATH part numberexactly as it

appears in the pars list:

ORDERING FROM THE FACTORY"

Print all: of the infarmation requested on.the parts order form
furnished with this product.and mail it to Heath. For telephone
orders (paris only) dial 616:982-3571. If you are unable to
jocate an order form, write us a letter or card including:

# Heath part number.

»:Model humbier.

¢ Date of purchasae.

o-Location purchased. or invoice number,

» Nature of the defect.

o Your payment or authorization for COB shipment of parts
not.covered by. warranty.

- Heath Company
Benton Harbor
Ml 49022
© Atin: Parts Replacement’

Mail letters io:.

Retain’ orlQ_Iriai'-‘- parts. until you receive replacements.
Parts-that should be-returned to-the factary wili be listed
on.your packing.siip. .

OBTAINING REPLACEMENTS FROM
HEATHELECTRONIC CENTERS

Far-your convenience, “over the counter” repiacement parts
are available from the Heath'Electronic Centers listed in your
catalog. Be sure to.bring in the: original part and purchase
invoice when.you request a warranty rsplacement from a
Heath Electironic Center. :

| TECHNICAL CONSULTATION

Need heip with your kit? — Self-Service? — Construction? —
Operation? — Call or write for assistance. you'll fihnd eur Tech-
nical Consultants eager to help with just about any technical
prablem axcept “customizing” for-unigue applications..

- THe effectiveness of cur consultation service depends on the
intormation you furnish.. Be sure io tell us:

» The Mode! number and. Series number from the blkie and
white label..

* The date of purchase.

® An exact description of the difficulty.

s Everything you have done in attempting to correct the prob-
lem.

Also include switch positions, connections to. other units,
operating procedurss, voltage readings, and any other infor-
mation you think might be helpiui.

Please do not send parts for testing, unless this is spectfl-
cally requested by our Consultants.

Hints:'TeIephone traffic is lightest at midweek — please be
sure. your Manual and notes are on hand when you call.

Heathkit Electronic Center facilities are also available for tele-
nhone or "walk-in" personai assistance.

REPAIR SERVICE

Semce taciiitios are available, if they are needed, to repair
your completed kit. {Kits that have been modified, soldered
with paste flux or acid core solder, cannct be accepted for
rebair.) -

if it Is convenient, persenally detiver your kit to a Heathkit
Electronlec Canter. For warranty paris replacement, sup-
ply a copy of the invoice or sales slip.

if you prefer to ship your kit to the factory, attach a letter
containing the following information directly to the unit:

® Your nams and address.

® Date of purchase and invoice number.

& Copies of all correspondence relevant to the service of the
kit:

& A brief descriptior of the difficulty.

* Authorization to return your kit COD for the service and
shipping charges. (This wili reduce the ppssibility of delay.)

Chack the squipmant to see that alf screws and parts are
secured. (Do notinclude any wooden cabinats or color talevi-
sion picture tubes, as these-are easily damaged in shipment.
Do not include the kit Manual.) Place the equipment in a strong
carton with at least THREE INCHES of resilient packing mate-
rial (shredded paper, excelsior, etc.) on aill sides. Use addi-
tional packing materiai where there are protrusions (controt
sticks, large knobs, stc.). If the unit weighs over.15ibs., place
this carton in another one with 3/4" of packlng material bet-
ween the two.

Seal the carton with reinforced gummed tape, tie it with a
strong cord, and mark it “Fragile” on at least two: sides.. Re-
member, the carrfer will not accept liability for shipping dam-
age ifthe unit is insufficiently packed. Ship by prepaid express,
United Parcei Service, or insured Parcel Post to:

Heath Company
Service Department:
Benton Harbor, Michigan 49022
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HEHTH
ZENITH

HEATH COMPANY . BENTON HARBOR, MICHIGAN
PRE WORLDS FINEST ELECTRONIC EQUIPMENT IN KIT FORM
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