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INTRODUCTION

The HO-1410 is a compact Elaetronk; Key«r vnth a built-in AC power supply,

mechanical paddles, sidetone oscillator, and speaker In one package. It is

designed and styled to complefnent the "SB" Series, and is compatible with

virtually sH modern trummltten md truwalven, as well us moix oUar

The following faeturviinirite the EkMtronie Keyer versatile:

• "lamUc" operation - Leu you fonm many Morse code characters

with lass wrist movement ^an is required with keyers that tack this

feature. If the two independent peddles are treated as one, operation

is identical to singte-paddie keyers with dot and dash memories. Dots

and dashes are self-completing, and proper ratio Is always

maintained.

• Built-in sidetont osdllator and speaker with adtuctebie tone and

volume.

• Headphone iack on the rear panel that silences the speaker. Recaivsr

audio fed to the headphones by a separate rear panel jack.

• Solid-state output eliminates the bounce and sticking problems

associated with relays.

• Weighted cabinet to prevent the keyer from stiding on the (grating

surface.

0 Rear panel jacks are provided for an external key, and for operation

from an extemat battery (polarity protected) for portable operation.

The line cord dtscofmaots from Electronic Keyer for battery

operation.

• Front penel "HoM" switch allow* transmitter tune>up.

Low profile styling and small size permit the Electronic Keyer to be set in front

of most ham rigs and not block controls or take up valuable space. The

versatility and reliability of this K»yer vM make It a wetoome addition to your

ham f^rtlon for years to coma.

Built-in paddles have excellent "feel" and are easily adjustable for

tension and travel.

Refer to the "Kit BuUdera Quide" tor Information on parts Identification,

toola, wiring, and 9olttertng.
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PARTS
Check each part against the following list. Make a check (v^) in the space

provided as you identify each part. Return any part that is packed in an

IndiividMri vrvv^ope with tiie part numbar on it bwk In^ ^lytl^ after you

idwRffy ft umit it it caM«d for in a K«p. Do tm- iSmm mm any padtinfi

iriatariais until you Mcwunt fiir all tht pirta^

6Mh tircult part in this kit has its own "Circuit Component Number" (R2. C4,

Siii, m*h Tlii9 i»a apMific number for only that on« pact, tb* purpow of tftm

nmbm H 10 hatp you aasily Idwitify the same part h Mefien of vih

Manual. ThMa numban wrtll ^spaar:

QTY. DtSCRIPTION PART CIRCUIT

,

1^0. pgrn^nant No.

NOTE: The resistors may be packed in more than one envelope. Open all

tha resistor envelopes before y0»:«M#llHiffl the Parts List.

( 1 1 22iri(red-fed-black) R7

( ) 1 100 n (brown-black- 1-1-12 Rll

brown)

< f 1 1-37-12 RI9

1 270 n (red-violet- 1-2M2 R12
brown)

LIST
- In the Parts List;

- At the beginning of each ttqs whan a eofflpoiwnt It fnsteHad;

- In soma illustrafons;

To order a replacement part, use the Parts Order Form furnished with this kit. It

a Parts Order Form is not available, refer to "Replaoernent Parfs" i^ruide tlie rear

cover of this Manual. For prlcine «ii9|i9latie«Vli**t^#l<>*««^^

Price Lilt."
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PART CIRCUIT
Wp. Component No

RMistori (cont'd.}

in 3 390 (oranse?vvhtte< 1^23-13

brown)

i
*

)

'

1 470 n (v<itl6HHA0let-

brown)

1-35-12 R19

i '

)

2 1000n(brown^lack' 1-2-12 n 1 0r n ^/
rad)

all 2200m (rad^'Tad

)

1-4-12 R1, R2, R16

(. f 6 4700 a (y«^Gw^Vl6l«^ 1-8'12 R14. R15, R22
red) R23, R24, R26

1

red)

1*26^12 m
( K 1 8200 n Igrav-redTBd) t^12 R21
{ ) 1 10 kn (brown^tvck- R9

1 R8

n4
orange)

1 39 kn loranga-whtt«> 1-29*12 R6
orange)

1 lOOkA (browrv<bl«^-

y«lkniv)

1-32-13 no

V2-Watt

(if 1 220 n (red-red-brawR) R2e

(If 1 33 kn (orariBe-oranga- 1-24 R103



QTY. DESCRIPTION PART CIRCUIT

WPi Component No.

CAPACITORS

Dbc

( )
1 ,001 IJ.F disc 21-140 C4

(
)' 2 ,005 nF disc 21-72 C102, C104

(large)

{ ). 1 .005 liF disc (small) 21-57 C103

( r & . t fiF disc 21-9$ ce, eg

( r 2 .2 AtF disc 21-99 07, 0101

( ) 2 2 electrolytic 25-123 C5, 06

( ) 1 2.2 fxF electrolytic 25-924 C3

( ) 2 22 fiF electrolytic 25-233 CI
.
C2

(.) 1 100Q eiijctrptytie 25-164 Gil

( ) 1 1N709Azenerdija(W^^56-S8 D7

( ) 3 GD-510 germanium diode 56-89 D1, D2, D3

( ) 2 1N2071 silicati diode 57-37 D4, D5

( ) 5 1N4002silicondiode 57-65 D6. D8, D9,

D11.D12

Page 5
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QTY. DESCRIPTION PftftT CIRCUIT

^ Wft. Component No.

TRANSISTORS

NOTi: Trsraiitpn and integnttad clFOuIti ire marked for Identification in one of

liltMowing four ways:

1 . Part number,

2. Type number, (On integrated circuits this refers only to the

numbers; the letters may be diffarent'br misting.)

3. Part number and type numbart

4. Part number with tt typt^mmiM' othar than the one llited.

( ) 1 D40C1 transistor 417-272 Q8

{ ) 1 X29A829 transistor 417-201 ^ Q2

( I 2 MPSA42tramiitor 41>tt»*
~ '"l^-d?--

I ) 3.^,.vMPSA20tran»liior 417-801 Q1,03;04

( r 1 MPS-D51 tramlttor 417-836 05

INTEGRATED CIRCUITS
The "Description" number may httdiaddltiobAill^i^tnd mmibari Other

than those given in this list.

EXAMPLE: SN (7400)N or MC (7400)P

( 1 2 7400 integrated circuit 443-1 IC1, IC2

( 1 1 7402 integrated circuit 443-46 IC5

( ) .
1 7410 int^rated circuit 443-12 1C3

( ) 1 7473 integrated circuit 443-S IC4

0 % >& 3yJ
1 (INCMtS) 2 3

1/8
,
3/e

(
B/B

I

T/B
I

.

I , I , I , I ,

T
,

I

} 1 t&A) a a- 4. s a t • » to



QTV. DESCRrPTrON

CONTROLS

( ) 1 750 a control 10-934

( ) 1 100 a control With >

switch .- ..

( ) 1 SO kn control with td^7d4

switch

CIRCUIT

Component No.

R17

OTHER ELECTRONIC PARTS

( ') 1 Power tr&nsformer

( i 1 Neon lamp

( ) 1 1/16-anipere, slow-blow

fuse

( f 1 Speaker

WIRE-SLEEVING
I ) 12" Bare wire (For soldering

iron tip)

( r 36" Black wire

( f 36" Red wire

;(
J|,

36" Large brown wire

{ "f 96" Small brown wire

( ) 1" Small black sleeving

( ) 6" Large black sleeving

( ) 96" Shielded cable

( 1 1 Clear sleeving

il" length)

{ ) 1 Line cord

54-878

412-15

421-27

340-n

344-15

344-16

344-34

344-61

346-1

346-20

343 1

1

346-26

Tl

PL1

Page?
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QTY. DESCRIPTION PART CIRCUIT

, JiOx. Cotnoonant Nft.

HARDWARE
NOTES:

1. The hardware may be in more than one packet. Open atl the

hardware packets before you check the hardware against the Parti

2. The hardware is ^mf^mMu. You ean .WMpy t|»Mt»y |ifacing it

on its drawing.

#2 Hardware

1 1 2 2-56 X B/16" screw 260422
I ) 2 2-56 nut 262-6t

#4 Hardware

( ) 10 4-40 X 1/4'' screw 2S0-S2

{ ) 9 4-40 X 5/16" screw 250-213

( ) 19 4-40 nut 252-2

( ) 17 #4 lockwasher 264-9

amn la #49oldar(ug

#6 Hardware

( ) 2 6-32 X 1/4" screw 250-56

( ) 4 6-32 X 5/16" screw 250-432

( ) 13 6-32 X 3/8" screw 25&e9



PART
No.

CIRCUIT

Component No.

#6Haixlwam(confd.)

( )
7 B-32x3/8"fl«,hili|^ mm

screw

( ) 3 6-32 X 1/2" screw 250-162

I ) 1 6-32 X 11/16" screw 250-206

( ) 2 6-32 X 1-9/16"itud 250-472
f

I
6-32 nut 252-3

( ) 2 &-32 thumbnut 252-23

i ) 1 6-32 praw-ln nut 262-109

( ) 2 #8 flbw flat wnher 263-1

( ) 4 #6 shoulder washer 253-2

( ) 8 #6 metal flat washer 253-60

( ) 22 #6 lockwasher 254-1

( ) 1 #6 external lockwasher 254*6

( ) #lfie»old«r lug 2S9-1

Other

( 2 #5 flat washer 253-40

( 3 Control nut 252-7

1 3 Control flat WMher— mm
( 3 Control lodcwa^er 254-4

( 1 Push-on nut 252-32

( 1 1/2" spacer 265-15

( 1 5/16" spacer 255-49

0 '/2 3^ 1 (INCHES) 2

I

0 4 (cw a 9 4 s i 7 ' B
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qty; ENmiprtoMi pmt circuit— Ma. Component No.

Ottipr {eonfd.)

( ) 1 1/16" spacer 255-74

{ ) 4 Rivet 256-15

( ) 1 Wire spring 258-179

CONNECTORS

t ): 1 Male connector housing 432-148

( f 1 Female connector housing 432-149

( ) 2 Male terminal pin 432-854 J ,

( I 2 Female terminal pin 432-8S5

(I 1 AC power socket 432-4

( ) 3 Phono socket 43442

( 4- S IC socket 434-298



QTY, DESCRIPTION

Connectors (cont'd.)

( )

(
)-

1 Phone jadt

.% phone plug

3 , PH^ pnaQ,

436-21

438-3

43846

CIRCUIT

Componant No.

METAL PARTS

( ) 2 Cabinet shell 90-1133-2

{ ) 1 Right side panel 200-1212

( } 1 Leftsidepanel 200-1211

r

Page 1

1





OTY. DESCRIPTION PART
Ma.

( ) 2 Paddle lever 266-843

< 1 1 Lead weight 266-846

1 > 4 Contact plate 469-21

MtSeELLANEOUS
I 1

'J
J Binding post bssG 75-17

i ) 4 Cabinet nut 75-61

!f!T 1 Small insulator paper 76-108

1-3/4" X 2"

{') 1 Large insulator papw 7Bn10SW-V" 1w
3-3/8" X 5-3/8"

{. ) 1 Circuit board 85-1524-2

U ) 4 Plastic foot 261-34

{ » 1 Cam lever 26e«M
( ) 1 Cable tie 364-6

{ 1 1 Fted lens 413-10

( ) 1 Fuseholder 422-1

( ) 1 Terminal collar 431 82

( } 2 Knob bushing 455-633

( ) 2 Paddle knob 462-931
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QTY.

Miscellaneous (cont'd.)

i )

i )

"TV

CIRCUIT

Component No.

Round kno& 4e2-^
ICHfter 490-111

Nut starter 490-5

f ) 1 Fuse replacement label 390-1255

NOTE: Be sure vou refer to the numbers on the blue and white label in

any communications you may have about this kit with Heath Company.

You may w^nt tojm||$ |hs> iir|gti|e^

{ )

1 Blue and white label 391-34

1 Parts Order Form 597-260

1 Kit Builders Guide 597-308

1 Manual (See front cover for part

numb«r.l

Solder



STEP-BY

B*fora you start the "Circuit Boanl A»«nbly" be sura to readivUw "Circuit

Bos«! Fam Meunting" and 'SnUS«^'''m0mi>f il^9 ''»C% IHlHitfWf'SuWft.'*

CIRCUIT BOARD ASSEMBLY

Due to the small foil area around circuit board holes at integrated circuit

sockets, and the small areas between foils, use the utmost care to prevem soklL'r

bridges between these adjacent foil areas. Use only a minimum amount of solder,

imd do not heat components excesstvety with the soldering iron. Diodes,

transistors, etc., can be damaged if subjected to excessive amounts of imkt„

Apply the soldering iron only long enough to make a good solder connection.
*'

NOTE : When you solder integrated circuit sockets you will need a small wattage,

small-tip sotdertng iron. If one of these is not available, piui:t.'i'il ,is follows: Be

sure your soldering iron is cool. Then wrap the large bare wtru. bupfilied with this

kit, tightly around the soldering iron tip as shown in Figure 1 . Allow

approximately 1/4" Qf ^rife .j;a;aKtjiO0 i>^onc| the end oUh^ soldering iron. Cut

the wire end to'«aii|Sd^#W|MM«i^8^ the

Page 15

Besi»tors will be called out by the reslmnce value (in n or kSl) and color code.

Capacitors wilt be called out by their capa^tSrRSe velue (in nP) and type (disc,

tantalum, or electrolytic).

SAFETY WARNING: Avoid eye injury when you clip off excess leads. We

suggest that you wear glasses, or at least clip the leads so tfui eotis WiH not fly

Kiward your eyes. I

V-

BARE

WIRE
TIP

SOLDER

Figure 1



3030
FcHitlon the circuit biurd as shown.

NOTE: DIODES MAY BE SUPPLIED
IN ANY OF THt FOLLOWING SHAPES
ALWAYS POSITION THE BANDED END
AS SHOWN ON THE CIRCUIT BOARD,

IMICIEH

( ' ) D4 and D5: Two 1N2071 diodes

(#67-27».

( 1 D7: 1N709A zener diode (.75G 581.

( ) D6, 8, 9, 32 and 11; Five 1N4002
diodes l#57-65).

1 ) Solder the leads to the foil and cut

off the excess lead lengths.

FOR GOOD SOLDER
CONNECTIONS. YOU MUST
KEEP THE SOLDERING
IRON TIP CLEAN.
WIPE IT OFTEN
WITH A DAMP i^^SL
SPONQE OR CLOTHT*^*^ ti. v

CONTI NU E

NOTE: Use 1/4-watt resistors (the smaller

resistors) unless directed otherwise.

) R27: 1000S2ibrown-black-redl.

) R21:8200n(grav-red-red)

1 R22: 4700 n (yellow-viofet-red).

I R26; 4700 n (vellow-violet-rBd).

R25: 390 £2 (orange-white-brown).

R24: 4700 Q (yelloWMHDlBt-nd>.

) Soldw the iMds to tfie foil and tan

off the flxcasa lead lengths.



iL

( ) Remove all the insulation from a
1 5" length of small brown wire. Cut
this wire to the Indicated length

whenever a step calls for bare
wire.

NOTE: Be sure to position each of the fol-

lowing jumper wires as shown.

) r bare wire.

3/4" bare wire.

)
1" bare wire.

) r bare wire.

r bare wire.

^ ) r bare wire.

Solder the leads to the foil and cul

off the excess lead lengths.

1—Ml

( )
1" bare wire.

WCTOfilAt 1-2

CONTINUE
1-1/4" bare wire.

3/4" bare wire.

) r bare wfre.

3/4" bare wire.

( 1 2-1/4" bare wire. Be sure this wire is

positionsd over the outline on ttie

circuit board and does not touch thp

other nearby [umptr.

3/4" twe wire.

) Solder ihe leads to the foil and cut

off the excess lead lengths.

^ y* Va y* {(NCHES) 2 3 4 5 6 7 8
1 1/e . 3/8 1 B/B , T/e

I

1'
't

' * -4^ '

'l
ll 'I'l

^ ' [ '
l'

[, 1' 1' l|
,1 i^ \ if-

s 4 s B T B ft 10 11

1 ' 1^ '1

IS 14 IB ^ti



Pas* $9

1 ) R19; 470 n (v«llovirvfol«-brown).

( ) R3:390n (orangv-whitc^rown )

.

' 1 Rv'i i/ni

( ) Hit, v^m 12 ',rr(i n'd rrdi

{ 1 R15; 4700 ii (vflli-w vmh i n^d).

(tf R14:4700n(villowviol«t-recl).

[ ) R11: 100 it tbruwn-black-brown).

( ) R13: 1000n(brown-btick-nd).

( 1 R28: 220

brown).

n, 1/g-w«t tred-red-

( 1 R12: 270 Ii Ired-uiolet-brown).

( ) Solflpc thi;

1)1- rl.f ,.M

li'Ltds to ihi> toil dPid cui

A |r' id Ir-I |i|tl !.

CONTINUE^:

PICTORIAt 1-3

R9: Use 5600 S"! {gri!i;n-blue rcd) for

10 to 60 words-pet -minute speed.

Use 10 k£2 (brown-black-orange) for

10 to 35 words-per-minute speed.

(Disregard the value printed on the

circuit board, if any.)

[V') Sekler titHWlNMtfr foil and out

Off $Nmm >««t



ioasa
NOTE; In each ol ihe follnwing sicps

where vou install a iransiiior, \ine up Ihi;

itaX on Ihe trarisiitor with the flat on the

circuit boaid and insert the traniistor leads

into their corresponding E; B, and C holes

in the cirtiuii board. Solder each iramlRor

« you insull i< and cut oft the axceis lead

langthi,

) I Q7; MPSA42 traniisior [#J17-29rtl

I ) 06; MPSA42 transistor (#417 Zgdl

I I Q&; MPS'051 transistoi

(#4l7-e36>.

(O 04: MPSft20trandstor (#417-801)

i'fi 01: MPSASOtTsruiuor (#417-801).

Page 19

CO N T I N U E

PICTORIAL 1-4



CONTINUEO

AtTSftNATE LINE

VOLTAGE WIRING

Two sets of line woluge wiring Inttructlons

are given, one for 120 VAC line volldge

and the other tor 240 VAC line voltage. In

the U.S.A., 120 VAC n most often used,

while in foreign countries 240 VAC is

iimrt rammoii USE ONLY THE

INSTRUCTIONS THAT AGREE WITH

THE LINE VOLTAGE IN VOUB AREA.

120.VAC Wiring

( } 3/4" bare wire-

[ ) 3/4" bare wire.

'] SiHdei Hie mnm lo ihe foil and cut

off the excess wire lengths.

OR
240 VAC Wiring

( ) 3/4" bare wire. Solder ttie wire to

the foil and cut off the excess wire

IwrgW.

(!^im(AL 1-5

C7: ,2>iFdisc.

NOTE Chi-cX ihf ItciJi ol (.-.pacHQf

Hi you Miil.ill It Removf thi^ i:o<iIuii] liuni

each capaciloi as shown. This coiiung

could caun a bad solder connGction.

C9: .1 *jF disc. Position iliii

capBCllor down tlal iigamsl the

circuit boaicl as shown.

) Solder the leads lo the foil and cut

off the axceti lead tengtht.



( ) C6: 2 nF electrolytic. Be sure to

match the positive {+) mark on the

capacitor with the poiitive (+) mark

on the circuit board.

(' ) D1: GD-B10 diode (#56-89). Be

sure to position the banded end as

shown.

D2: GD-510 diode (#56-89).

D3: GO-510 diode (#56-89).

Solder the leads to the foil arKJ cut

off the excesi lead lengths.

CONTINUE<3>
7T R17 Install the 750 control

1-10-934) as follows. First insert

the control lugs; then insert the

mounting lugs through the circuit

board. Seat the control flfmly

against the circuit board' alldl^taliiar

the lugs to the foil.

MOUNTING
LUGS

C8; .1 disc. Position this

capacitor down flat against the

circuit board.

} C4: .001 HF disc. Position this

capacitor down flat against the

circuit board.

( I Solder the leads to the foil and cut

off the excess lead lengths.
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NOTEi TtM inwgraud chwtt*;!ln thl* kit

tm» an Uantiflitittidn jrittrtt «A one and.

(Th)i Identification iMric naf^Wjt loQk

exactw like the Uenilfkatlim :ta«i Ifl'lAe

1 1 <uftret Ion,)

1 ) S IC lookfltt. Iniert the wckei pini

Into the holei. The Index mirk on

the circuit board should tiill be

vlaiUt •ttflr it It inilalled. Solder the

ptnt to tht foil.

o
o
o

CONTINUE
I 1 IC6: 7403 IC {#443-461. Refer to

Detail 1-7A. Than poikion the 1

end of this Integrated circuit toward

the Index mark on the circuit board.

Then oarefully Initall tha integrated

e)r«Uit.llMn «M.<ltl ttw pins are m

( 1 IC4: 7473 IC [#443-5),

DMafl 1-7A

NOTE: An tC lifter hat been lurniihedto

remove an IC from lu tocket If neceaiary.

Push the shorter end of the lifter In

between the IC and the iockei and 'ock

the longer portion bdcii and 'unti Be very

careful at the IC pins are very easily bent.



NOTE: Before you Instari an etectrc^ytio'

capacitor, look at it and Identtly the leads.

One lead will have a plus ( + ) mark or a
minus (-) mark near it. Be sure lo install

the positivw lead in the positive-marked

hole Be careful; only the negaltve toad may
be marked.

IDENIIFItD iOENriflED
LEAD IS LEAD IS

NEGATIVE l-( POSITIVE "I

4
si

I '

)

PLUS
MARK

.ID'

C2: 22 (iF alectrolytic.

CI: 22 *tF electrolytic.

C3: 2.2 fiF electrolytic.

C11: 1000 juF electrolytic.

Solder the leads to the foil and cut

off the excess lead lengths.

CENTERS
' LEAD

£0.

O

PICTORIAL 1-8

CONTIN UEO
NOTE: To install the transistor in the next

step, first bend the center lead away from
the flat side of the transistor. Install the

transistor as shown. Be sure to insert the

center lead in the hole marked C on the

circuit board. NOTE: The flat on the

transistor will be turned sMgti^v from the

flat on the troard, as shown.

( ] 02: X29A829 transistor

1#41 7-201).

( ) Solder the leads to the foil and cut

off the excess lead lengths.



F^ge24

o y* Ml % >

1/8 , 3/B
I
B/a , 7/B

I

NOTE: When you initruirled id Iniialt

I wire. IS in the next siep. uie ihs imait

brown win unlvu othsfwiw dirBcIed. Cut

th« win to the Indlciitd length «nd

remove 1/4" of (nsulalion from each end

Solder each wire a it is iniialled. The fret-

end o1 each wire will be connscied later

3-1/2" wiranJ.

(•) &-V3" Witt U H.

(• )
3.1/2" wlnrnQ.

1 ) 5-3M"wlriMF.

( ) 2-3M" wiieal A.

( ) 2-1/2"wirealB,

2-5/8" wire at D. Remove an

additional 1/4" ot iniulatian from

tlw tra« end of thd wire.

I 1
2-1/2" wire «C.

(,1 1-1/4" Mrtreifff.

(INCHES)

1

1 (CM} 3



PICTORIAL 1-ip

•f If? I

CONTINUE-O
CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the

following conditions.

( I Unsoldered connections.

{ ) "Cold" solder connections.

( ) Solder bridges between foil patterns.

( ) Protruding leads which could touch

tooether.

( ) Integrated circuits for the proper

type and installation.

( ) Transistors for prcqwr type and

installation.

( ) Electrolytic capacitors for the

correct position 6f the pOtltiVS i*)

end.

( ) Diodes for the correct position of

the banded end.

^t the idMMtt l^t^ird aside until called for.

FINISH



PICTORIAL 2-1
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PADDLE ASSEMBLY

Refer to PictorialM <foltf4ut from tfite Papi) for the following itepi).

( ) Locate the lour rivets and the four contact plates. Use the eraser on a

pencil to clean the contact plates around the small hole. This will make

them aaMer to wkler.

( ) Refer to Detail 2-1 A and solder a rivet to each of the four contact platM.

Use a minimum amount of solder. Lay a pair of pliers on the contact l^te

to help hold It wMIe you mWv.

( 1 Refer to Detail 2-1 B and mount a contact plate assembly to the paddle

mountfrtg bracltet at S104B with a 4-40 x 5/16" screw, two shoulder

washers, a #4 solder lug, ar>d a 440 nut. Be sure the rivet is centered in

the hole and does not touch the bracket.

( ) Similarly, mount a contact plate assembly at S103B.

NOTE: When hardware is called for in a step, only the screw size will be given.

For instance, if 4-40 x 1/4" hardware is called for, it means that you will use a

4^*0 X 1/4" screw, one or more #4 lockwsshers, and a 4-40 nut. The Detail

referred to in the step wilt show the proper number of lockwashers to use and

where to poeition them.

RIVET

SOLIER

Detail 2-1

A

NOTE: The Heath Company has provided a plastic nut starter with this kit. Use

the nut starter to hokl and start 6-32 and 440 nuts.

4-41 NNT
S104B

SOIDER LUG -

^
SHOULDER WASNER

—

CONTACT PLATE

ASSEMBLY

Detail 2-1

B

4-MX5/U"

SCREW



Refer to Detail 2-1 C for the next two steps.

( ) Position a paddle lever with the cutout upward and mount a contact plate

asiwrnibly^^l^e paddle lever at S103A with 4-40 x 1/4" hardware.

r ) Mount ^ sprir^ to the paddle lever 4-40 x 1 /4" hardvrare.

FUT SPMKfi 4-40X1-4"
SCREW

Detail 2-1C

Detail 2-1D

ti ) Refer to Detail 2-)D and mount the paddle levtii assembly to the paddle

mounting bracket with 4-40 x 1/4" hardware. Be sure the rivets at S103A
and S103B line up, and the paddle lever IS'^rdUel tp-'i^ tW^d^.tRiS^^

bracket before you tighten the hardware.
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PRkSS iN

Nui

{ ) Refer to Detail 2-1E and inswt the press-in nutlf^fis^nfWfhhtgpscMlc

lever in
.th» following manner:

1 . Place iSpa paddle lever on a vise orcither hard surface as shown.

. 2. Place ihii piiisvni nut, (idged side down* ab0W« VDA to-HlSB.>VKiththe

indicated hole in the paddle lever.

3. Tap the press-in nut firmly v\rith a hammer until the press-in nut is

Refer to Detail 2-1 F for the next two steps.

( ) Mount the remaining contact plate asswYi^ly to the paddle lever at S104A

wi0i 4*40 X t /4" hamtware.
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( ) Refer to Detail 2-1G and mount the paddle lever assembly to the paddle

mounting bracket with 4-40 x 1/4" hardware. Be sure the rivets at S104A

and S104B line up arKi the paddle lever is parallel to the paddle mounting

bracket and is even with the other paddle lever before you tighten the

hardware.

PADDLE LEVER

ASSEMBLY

#4 LOCKWASHER

.4-40 NUT

Refer to Detail 2-1 H (fold-out from this pige) for the following sMpi.

( I } Mount a 6-32 x 1 -9/1 6" stud at E with a #6 lockwasher, a #6 metal flat

washer, and a 6^2 nut. Tighten the nut only finger tight at thii timt.

(
") Fasten a #G metal flat washer onto the short end of the other 6-32 x

1-9/16" stud with a #6 lockwasher and a 6t-32 thumbnut as shown in the

Imat drawing.

t ^1 Place the wire sprirtg onto the long end of the stud; then start the threaded

end of the itud into the pre»-in nut at C on the paddle levar for a few

turns.

4-41 X 1/4'mm

PADDLE MOUNTING
IIACUT

DMaU2-1G

6-32 X l-S/16" STUB

Detail 2«1H



PART A

PICTORIAL 3-1

TNViBNIT

METAL FLAT WASHER

CAM LEVER

WiUi FLIT MSIEI

PICTORIAL 2-2

S103B

Refer to Pictorial 2-2 for the following steps.

( ) Place a 1/16" spacer and a 1/2" spacer on the stud at E.

( ) Place a #6 metal flat washer on the stud.

NOTE: When you perform the next step, squeeze the free ends of the paddle

levers together slightly so you can positnn the cam-shaped portion of the cam

lewr bttwean the paddle levers.
^ ^

( ) Mount the cam lever on the stud with a #6 mttM flat washer and a 6-32

thumbnut. Position the cam Iever as shown.

'(
) Turn the cam lever counterclockwise until the rivets on either or both

sides of the paddle levers touch. If the rivets on both sides do not touch at

exactly the same time, move the 6-32 x 1-9/16" stud until they do. ThiO

tighten the nut that holds the stud to the paddle mounting bracket.

( ) As a fine adjustment, use a screwdriver blade to bend the contact plate at

either S103B or 8104B away from the paddle mounting bracket as

necessary.

This completes the assembly of the paddle assembly. Set aside until it is called

for.

CHASSIS ASSEMBLY

RefM to Hctorlal 3-1 (fol*outfromPaBt30)forthafoltewfn9«»p».

( y \ Locate the circuit board you set aside earlier and position the wires toward

the outline of the power transformer.



RIHT

niE PMEL nm

COMPONENT SIDE

OF

CIRCUIT BOARD

#4 LOCKWASHER

Detail 3-1

A

SUTLINE OFHm TRNNSHIMH

Risfer to Det9il 3-1A fof i

\ IVT Mount the right side panel to the tili^t board « the tour libi^^

with 440 X 5/1 6" hardware.

t ) Mount th9 teft side par^l to the circuit board at the three locations ^own
with 44S X hntMai^'.

{ V f tf yW' wfch to wire the Keyer for right-hand operation, position the wires

corning from holes A and B so they can be connected as shown in Part A
of Pictorial 3-1. If you wish to wire the Keyer for left-4und operatloti,

^i:e&A<<^ wtrw so ^wy mm be ootiFteOted as Hhom in Pm fi df the



(
-

) R»»r to Detail 3-18 and loosely mount tt^HtMttMmMy« fum^ Ksyer upsicto dfiftt/n oit^l'ft^ sti^ tighten the hardware
panels at F and G with a 6-32 x 3/8" flat head screw, a #6 metal fM 4tQ.«iiEJM|ti||tr^^^
washer, a #6 lockwasher, and a 6-32 nut at each location, ,

u'
.
- .

( Again refer to Detail 3-18 and loosely mount the paddle assembly to the

circuit board at H with .a 6-32 x 1 1/16" screw, a 5/16" upmr. #6
loGkwasherfi, and a 6^ nut.



{
' ) Tl

:
Refer to Detail 3-1C and mount the power transformer to the circuit

board with a 6-32 x 3/8" screw, ^ fibw* ttet washw,.* #6 metal flat wasfwf.

a #6 loGkwasher^«n9a&32ntitatiaUai*HiaflU^^ --^

- -

.
-_
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Solder .tiie transformer leads to the foil and cut off the excess lead lengths.

PADDLE WIRING

NOTES:

1. In the foUowin;. ct«p«, (NSf m«ns not to solder because other wires wilt

l»-«Metf1a?M; '*8i'' ftrtA^t«^ such as (S-3). means to solder the
connection. The number |ftSr the "S" telts how many wires are at the
connection. Position eat^ wfreor component as shown in the Pictorial,

2; The following steps are in two specific groups. One group is for right-hand
operation, and the other group is for left-hand operation. ^MlSteiRQUp;^

,
steps for the desired type of operation you want.

Right-Hand Operation

R#^to Pi^ial 3-1, Part A {fold-out from Page 30) for the following steps,

( I Conrwet the wire that extends from circuit board hole A to the solder lug

at ST04& on the paddle auembly (S^ti.

( ) CQnneotth«wki^eKtwtds from eircurt board hole B to the solder lug

at S1038 on paddle assen^y {S>1).
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Left-Hand Operation
I U

Refer to Pictorial 3-1, Part B for tiM fEMKmi^ <iws>

( I Connect the wire thn extends from eireuit board hole A to the wtc|«r |i«

at S103B on the paddte assembly (S-1 ).

1^ 4-1 B for the folhswlns six steps. The Dstsil is divided into fiv«

( Y Refer to Part 1 and cut the leads of the neon lampw SiM'^

( ) Connea the wire that extends from circuit board hole B to the solder lug

«t91«M9^9Al»i« paiddlsweiiibly (5-1).

FRONT PANEL ASSEMBLY

NOTE: When you conned wires from one point lu ;inoiher, in the following

Steps, position each wire as shown in the associated Pictorial, Yqu.^y also wish

iMfBrt9 the ''(%assis Photograph" on Page 67. -

Refer to Piotorial 4-1 (fotd-om from Page 39) for the following steps^

( > Refer to Detail 4-1A aiKt mount the red lens in hole A In the front panel

^ WtKh • push-on nut.

INSISE

nSH-ON NUT Detail 4-1

A

0 % % I

1/B , 3/0 I 6/8 , 7/e
i;-

'
'i '

'
'

i
' ' 'i'

( ) PL1 ; Refer to Part 2 and insort the lamp as far as it will c|o into the lens,

( ) Position the terminal collar as shown in the Part 3. Pull the indicated lug

out of the collar. Then push the collar onto the lens until the emttli^*^
collar and lens are flush with each other as shown in Part 4.

( ) tq Part 4 and connect one lamp lead to the terminal oEitlar lug: 1

(NS) mi the other lamp lead to lug 2 (NS).

( ) R103: Cut both leads of a 33 kft, 1/2-walt (orange-orange-orange) to

3/4 ' Contiec! either lead to the terminal collar lug 1 (S-2). The o^or
lead will be connected later.

( } Again refer to Part 5 and connect one end of a 7" length of large brown

wire to tstmlnal coltar lug 2 The free end will be connected

later.

1 ISM): a 4



Detail 4-1

B

Page 35

( ) Refer to Detail 4-1 C and uui <i notch in a 1 " length ol clear sleeving.

( ) Position the 33 kiZ resistor and the 1" brown wire through tiie notch in

the sleeving and out the opposite ends as shown in DMdM 4^10. filM.rillitf

It over the terminal collar as shown in tiw Pictorial.
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( ) R102/S102A/S102B: Refer to Detail 4-1 E and mount the front panel to

the ri^t side panel with the 100 SI control (#19-703). Use a control

lockwa^er, a control flat washer, and a control nut. Position the control

lugs as shown in the Pictorial and tighten the nut finger tight.

( A inairi^tCtl^ similarly mount the 50 kfi control {#19-704) to the left sfde

panel and the from panel. Now tighten both control nuts securely.

( ) Connect the free end of the wire coming from hole C in the circuit board

to control R101 lug 3 (Sri).

Detail 4-1

E

NOTE: When a wire passes through a terminal it will count as two wires, one
entering the connection and one leaving the connection.

{ ''1, Connect the free end of the "wire coming from circuit txurd h(rie D
' Arough control R101 lug 1 |S-2)to Iug2 (S-l).

( ) Connect the free end of the wire coming from hole E in the circuit board

j
toswitchSIOI Iub2 (S.1).

{ ) Connect one end of a 7-1/4" length of small brown wire to switch S101

lug 1 (S-1 ). The free end will be connected later.

{\S Conrwet the free end of the wire coming fijsm #mAt board hole H to

control R102 lug 3 (S-1).

(
!/(' Connect the free end of the wire coming from circuit board hole G to

control R102 lug 1 (NS).

< ^ Connect one end of a 2-3^" length small brown wire to control R102 lug

1 (S-2). The free end will be connected later.

i
•

) Prepare two 9-1/4" lengths of small brown wire. Connect either wire to

switch S102B lug 1 (S-l). Connect the other wire to switch S102B lug 2

(S-1). Be sure you use the two lugs closest to the circuit board.

( ) Twist together the two 9-1/4" wires. Leave 3" at the free end untwisted.

#n ^MHtfd. The oth«F vi^wlU be connected later.



6-32X 1/2" SCREW BINDING POST BASE

CKWUiER

6-32 NIT

'''^:^'<0^ Detail 4-2A

Refer to Pictorial 4-2 for the following steps,

(- ) Refer to Detail 4-2A and mount the speaker to the right side panel with a

binding post base and 6-32 x 1/2" hardware al each of the three locations.

Position the lugs as shown. Be sure no wires are pinched between the

speaker and the side panel. Center the speaker over the hole In the Bide

panel before you tighten the hardware.

NOTE: When you are instructed to "make a mechanically secure connection," as

in the next tVvD steps, refer to the inset drawing on notorial 4-2.

( ') Connect one end of a 6*3/4" large brown wire to switch S102A lug 1

(S-1 ). Route the wire under the pilot lamp as shown. The free wid will be

connected later. Make a mechanically secure connection.

( ) Connect the free end of the wire that extends from hole L in the drouk

board to switch S102A lug 2 (NS). Make a mechanically secure

connection.

( ) Plac9 a l/S* l«DsMl Qi smalt 9l0eving onto the free lead of the 33 kO
resisKA am m» llHU) to switch S102A lug 2 (S^



REAR PANEL
t4 4.^

Rafsr to Pjtt0^(0^ Wm* following steps.

- lI . \
NOTEl tttfort irou mount each of the following phono sockCti. tar0e £fr«irl8

any exceu pafm from around the mounting » «Nown In Detail 9-1 A.

Position each socket as shown in the Pictorial.

( ) Refer to Detail 5-1 A and mount a phono socket at J with 6-32 x 3/8"

hwttmire.

( ) SlmilarivAdOmaAft^liihotto socket at K.

( ;) SlfflHarly mount the remaining phorto socket at L.

6-32 X 3/8"

SCREW
INSIDE OF

REAR PANEL

mm
PAMT

#6 LOCKWASN^, ....

6-32 NUT

CONNECTOIt

HOUSING

Dftatl 6-1

B

: I

(- ) Rwter to D^il 5- )B and bend the ears of the iini!^vaQrni<HlQ(:'tlousing back

against the side of the housing body as shown. Posltk>n the pointed side of

the housing downward as shown. Then firmly push the housing from the

inside of the reer penel toward the outside. The eeii of th^ fiouslng will

lock in place on the edges of Iwie N.



(-32 X 1-4"

SCIEW

#S SOLIEI 118

INSIIE IF

WIRE
CUTTERS

Detail B-1C

( ) Refer to Detail 5-1 C and mount the AC power socket it P H Ihown.

Use two 6-32 X 1/4" screws, two #6 solder lugs, and two 6-32 nutB.B«

sure to position the solder lugs as shown in the Pictorial.

NOTE: B» sure you use the large .005 fiF capacitors (#21-72) in the next two

•t«pt,

(. ) C102:Connecta.005^F1400V(1.4kV)dlsccapaoitortromACtock«t

P lug 1 (N8) to solder lug 8 (8*1).

( )
C104:Conn*ota.005MFl400V(1.4kV)dl8CcapacltorrromACaock«t

P lug 2 (N8) to solder lug T (8-1).

FEMALE
TERMINAL

PINS

:UT OFF
BANDS

0MI16-1D

FEMALE
TERMINAL

PIN

lEND 0V»m
SOLDER

DatafI 5-1

E

) Rofar to Detail 6-1 D and cut the two supporting bands from the strip o(

two female terminal pins.

) Prepare a 1-1/2" length of small brown wire.

) Refer to Detail &-1E and solder a female terminal pin on the end of the

1 /2" small brown whrs.

) Connect the fraa end of the wire to phono socket L lug 2(8-1). Than pmh

the tsrmlnal pin into hole 1 of the housing until It locks.

) C103: Connect a .OOS dlso cspscltor between phono socket K lugs 1

(NS) and2(S-l).

^A ii v. tiNCHesi

PICTORIAL 4-1





Refer to Pictorial 5-2 for the following steps.

(' ) Position the rear panel assembly near the chassis as shown and connect the
wire coming from switch SlOl lug 1 to phono socltet L Iuq 1 (NSt.

1 ) Solder the remaining female terminal pin to the free end of the wire that

extends from the twisted pair. Then push this pin into hole 3 of the

housing until it locks.

( ) Conn^^JfM and of the wire coming ffom circuit board hole M to. AC
-niAmmB^I^M^I^k^ i m8Chanlei%1»8W%connection.

{ ) Connect tlie free end of the wire coming from the pilot lamp terminal

collar lug 2 to AG spuMktt <P tug 2 (S-3). Malce a meehantcsliy swurs

connection.

( ) Connect a 2-1/2" length of large brown wire to AC sociset P lug 1 (S-2).

The free end will be connect later.
^

.( (; Connect the free end of the wire coming from circuit board hole F to

Phono socket L lug 1 (S-2). Route this wire around the transformer as

^.sbown in the Pictorial.

{ ) Connect the free end of the wire coming from circuit board hole J to

phono socket K lug 1 {S-21.

Refer to Pictorial 5-3 (fold-out from Page 40) for the following steps.

( ) Mount the rear panel to the side panels with 6-32 x 3/8" hardware at each

hole. -— ~'

( ^ { etOI : Cut each lead of the remaining ,2 *iF disc capacitor to 1 12". Then
connect this capacitor between the phone }&ck lugs 1 (NS) and 2 {NS).
Position the capacitor as shown.

Psge 4

1

( ) Connect one end of a 6-1/2" length of small brown wire to the phone jack

lug 2 (S-2). The free end virill be connected later,

{'^ Connect one end of a 3" length of small brown wire toUw phone Jack lug

3 (S-1). The free end will be connected later.

( ) Mount the phone jack to the rear panel at R with a control lockwasher, a

control flat washer, and a control niLft. Position thdiugi as titwim.

iiA Rofef to ifiWia B-3A and bend the heat sink 3/4" from the end as shown.



Refer to Detail 5-3B and install the heat sink onto a D40C1 transistor

{#41 7-272). Be sure to position the bevel on the transistcA' as shdwiitv l^iitfi

the he^t uri^|<: ii&^jff\jiff the transistor as far as possible.

IW» 5-3B

( ) Q8: Refer to Detail 5-3C and install the transistor-heat sink assembly as

shown. Match the bevel on the transistor with the bevel outline on the

circuit board. Sp^rjlj^ ^te^^ujc^^eji^isinjuabto the foil and cut off

the excess lead \<m0ai.

Detail 6-3C .



FINAL WIRING

Refer to Pictorial>1 ffo|<»^fFon» l*»fl640J for the^following stept

( } Connisct the free end of ^e wire eoititflfi: li^ lug^;«tA this phdrrt |»«k to

( ) Connect the free end 9f Wlira eoming from the phone iaek lug 3 to the

speaker lug 1 {S-1).

( ) Remove all the insulaiion from a 1-1/4" length ot small brown wire and

connect this wire from phono soclcet J lug'l'iCS"^] to the phone jack lug 1

(S-2).

S-32 KIT

#6 LOCKWURER

INSIDE OF

L^rr SIDE PANEL%
#« EXTERNAL

LOCKtASKER

fg 6-32)(3/8"

^ SCREW

Detail 6-1

A

Page 43

(
' ) Refer to Detail 6 1 A and mount the fus^rOl^ at S with a 6-32 x 3/8"

screw, a #6 external lockwasher, a #6 lOCkWfidier, and a 6-32 nut as

diown.

f ' ) Connect the free end of the wire coming from AC socket P tug'^:

fuseh9klef Im9 2 (S-l ). Moke a mechanically secure connection.

f : ) Connect the free end of the wire coming from switch S102A lug 1 toUM
fuseholder lug 1 (S-1). Make a mechanically secure connection.

( ) Refer to inset drawing and install a cabl^ tie on all wires near the

phone jack at shown in the PiQ|9rl;i|l«$M|^ tiM «imctl^tt^^

( I Connect the free end of thr«rlr#<CKIWlAil*'from control R102 lug 1 to

epiBakerlug2 (S-1(. - - .
i -
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2-1/4"-

Detail 6-1

B

( ) Refer to Detail 6-lB and cut a 1" slot in each end of a 2-V4" length of

clear sleeving. This preparad larglhiBf-llWving wllL,bft;mwl%,|lM next

step,

NOTE: In the next step, if you wired your unit for 120 VAC, uu. the

l/ie-ampere, slow-blow fuse supplied. If you wired your unit f6r'240 VAC; uie

« 1/32-amp«fe, slow'blow fuse (not supplied).

Detail 6-1C

Push one end of the fusu into either fuseholder clamp. Slide the prepared
2-1/4" Isngth of sleeving over the free end of the fuse; then push this end

Refer to Detail 6-1 D and prepara the small insulator i

Remove the backing paper; then press the insulator paper first against the
rear panel, and then against the foil side of the circuit board as shown in

Detail 6-1 E.

SCORE

WITH SHARP

INSTRUMENT
I

GRAY

SIDE

1/4"^

1^3/4"

BEND

I UP
I

I

CUT OFF

SHADED

PORTION

I

BIN9

I UP

1-3/4"

^1/4'

Detail 6-1

D



DvtaM 6-1

E

KNOB INSTALLATION

Rflftr to Pictorial 7-1 for the following itapi.

NOTE: If «ither paddle knob fits too loosely, in the following steps, apply a

narrow strip of ctllophana tapa to althtr ikla of tha paddia lavtr to provida a

mug fit.

( ) Jnitall a flat paddia knob on aWMr paddta with tiw taxturad stda out

( ) SbnHarty.innalltfwoilMrpiddltknobonthtothtrptddli.

Pagt4S

v ,x

PICTORIAL 7-1

( \ Rafir to Oatall7-1A (fold-out from tMaiMiatiM piiiHthi knob IriM^

onto tha two oontral ihaftf.

( ) Turn tha SPEED oontrel ihaft fuMy OQunttr«loflltwiM Md turn tht

VOLUME control fully countarclodtwiH until It cllckt.

( ) Refer to Detail 7-1 B and install a knob on the knob insert on the SPEED

control. Position tha polntar at 7 o'doek,

{ ) Similarly, install the other knob on tha VOLUME OOflVal. turt tha

knob pointer is toward OFF.

NOTE: You ihouM hava althar a 10 kA or a 6600 SI mistor laft ovar, dapanding

on which speed rang* voti nlaotad. Sava tNi rwlMor hi oaa* you wlitt to flhangi

tha speed range latar.

Th)* oomp4atai tha initial asiambly of your Kayar. ProcMd to tha "Tans ind

Ad^uniMBifc**

Q PUSH THE KNOB PART WAY ONTO THE INSERT. POSITION

THE KNOe POINTER AS SHOWN IN THE PICTORIAL.

®
m

IIIVER\

®
UMt

HINMfl
KNOB

NIIIT

III!

CAREFUILY REMOVE BOTH THE INSERT AND THE KNOB.
00 NOT ALLOW THE KNOB TO COME OFF THE INSERT.

©PLACE THE KNOB ON A TABLE OR OTHER FIRM SURFACE.
PLACE A SOFT CLOTH UNDER THE KNOB TO PREVENT IT

FROM BEING MARRED. THEN USE A NUTDRIVER OR
LARGE SCREWDRIVER AND PUSH THE INSERT INTO THE

KNOB.

REPLACE THE KNOB ON THE CONTROL FROM WHICH IT

WAS REMOVED.

NOTEt THE KNOB INSERT MAY LOOK

LIKE EITHER A OR B BELOW.

IT MUST GO ON THE SHAFT

AS SHOWN.

.THIS END GOES
INTO THE RNOI

Dmii T-1A

D«tall 7-1B
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TESTS AND A
The purpose of this section of lite Manual is to make sure your Electronic Kever
operates pfoperly and will not be damaged as the result of a wiring error. A
transistor or integrated circuit, for example, could be destroyed instantly by a

ihw^i^roi^ that causes excessive current. ^,1,

( I Inspect the Electronic Keyer for improperly soldered connections, or

connections that nruy luv^bewt mtesM and not soldered. Also check for

solder bridges across tvro or mora drcuit board foils, which would cause a

shortcircuit. '
. .

"
. v^.-"*

|

{ \ jEwwi<W»HN»--Bhw>(ii «iounted parts to mM-wan Hhvf^ prbp^W

( ) Be sure no bare wires are touchiny any components or the chassis.

NOTE: If 9, VTVM is available, make the following "Resistance and Voltage

OtMOi^^^mamot is not avaitable, pi^ceed to "Operational Check." '

ResisTANCE AND VOLTAGE CHECKS
^ *

These resittar»ce and voltage checks are made to make sure th^ no short

circuit in the powtSbtt>Pf)(y^- DO NOT plug in tfw line cord until you are

instructed to do tt;'^*^''"'' " '

NOTE: Some of the readings, in the following steps, may take a few seconds to

reach the indicated resistance due to the charging of CflpacitprCll.

( ) Set your ohmmeter on the RX1O0 scale.

( ) CbnoKt the common lead of yoiir ohmmeter to either sTde psnel.

NOTEi The resistances In the following steps are the minimum desired. If the

resistance readings are sittnif icnntly Ifsf,, you must determine the reason (such as

a short circuit caused ijy a solder bndgt between foilsj and conccl il l^efore you
proceed. As some ohmmeters use the "common" lead as the [iumHv li'Lid, try

reversing your ohmmeter leads if you do not get the designated resistance

readings.
~ _

'

( ) Refer to Fitjure ? ,]nd touch the ohmmeter probe to a soldei^ i

point 1 , The meter reading should be 10 kU or higher.

( } Touch the ohmmeter probe to a solder connection at point 2. The raadlng

should be 10 k£2 or higher.

1 ) TotiiedW ohmmeter probe to a solder connection at point 3. The reading

shouWb»l800ohn»«^g!!g,^,^^(3
,

|

{ ) Setvour ffl«tartothfltoweM rangaGaiaflfaM ofRwaiurIng+6vdltsD&

CAUTION: High m/tage is exposed at m/eeat hcations in the Electronic Keyer

when the lirm eon/ Js plugged intomACou^. Be extreme/y careful when you

NOTE: If the unit does not perform properly in any of the following checks,

unpl^^^Hrwajrd and refer to the "In Case of Difficulty" section of the

ir#ir=ar- "li *y abb Twtiw m wa w-,;r--,u.fl»^ to qlfTi •U'--*.

( I Make sure the VOLUME coirtrol knob is turned to OFF wKf «w SPfED
Qontrol is pushed in.

Keyer and iftitti anAC G^let.



Figim2

( ) Turn ttM VOtUME comral kncA to 12 o'clock. The pilot temp ihoutd

light.

( I With your ntgstiv* meter lead still connected M one of the side peneb,

measure the voltage at point 3. The meter reading should be +5 volts DC-

{ ) ln.s«rt 4 sn^l i^reinNlrlver Into the circuit board hole labeled Tone. Then

mmWHS S^iwo) to Hit center of iti rotation.
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OPERATtONAL CHECK

NOTE: Upon initial turn-on, the Keyer may send a character. This is nomiat. If

^ Keyw emits a steady tone, tiMich one of the peddles to reset the otreuiov.

( ) Turn the VOLUME control fully clockwise hkI the SPEED control to 12

o'clock,

( ) Push the right paddle lever to the left. You should hear dashes (dots if

wired for left-hand of»r«tior>}.

( I Pushmm pidd)* lever to the rm- Yw dMUM hearte>MM»1f
wired for teft'hand op*ratNm)<

( 1 SjquffMife'ihtf pfeddte levers toge^r. You Shoukl hear alternate dots and

dashes.

( ) Turn the SPEED control clockwise. The speed of the dots and dashes

should increase.

( ) Pull the SPEED control out (HOLD). You should hear a steady tone from

theqaeakn^.
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ADJM$11I«||I|T$

There are three adjustments to be made. All are dependent on operator

preference.

-I '•s4)»Mi

CAUTION: To avoid a shock hazard, unplug the line cord when vou make the

paddle adjustments.

Sitetone Frequency (tone)

( ) Use a small screwdriver and adjust the TONE control through the hol«

marked Tone" on tht foil lidfl of th« eiroult board for the desifi«r:tom.

PadcUaTraval ^ -....-^
, ^ - .> -

' -

t ) Loosen the thumbnut on top of the cam lever. Adjust the cam lever for

^
the desired paddle movement, ^ then lock ft in. pi»f» th«
thumbnut. See Figure 3.

Paddle Tension

{ ) Turn the thumbnut on the Iffit ^ide of the paddle assen;)trfy for the desired

tenskm.



viTiMAL ASSEMBLY
R«fer to Pictorial 8-1 for following steps.

( ) Disconrwct the line cord from the AC outlet or the Electronic Keyer.

( ) Position the lead weight in the center of one of the cabinet shell halves.

( ) Mount the lead weight on the inside of one of the cabinet shell halves with

two 2-56 X 6/16" screws, two #6 flat washers, and two 2-56 nuts. Use tiie

holes that most closely line up with the holat In the lead weight. Tighten

each screw until iu end Is flush with the nut.

( I Locate the piece of large insulator paper and cut 1 fl" off its end.

1 ) Feet^ paper backing from the insulator paper; then press the insulator

paper in place on the lead weight.

{ \ Carsfully peel the paper backing from each of the four plastk; feet; th«i

press them in place as shown.

PICTORIAL 8-1



'ftisfwl^ Kfeebf^ 8-2 for the following steps.

( ) Write "1/16A, 3AG SLO-BLO" in the blanks on the fuse label ("1/32A,

3A6SU>BL0^ff Votirumtii^rad fDr240VAC».

R«fer to Datail ^2A fw ttw MIowing steps.

( i Itoman the paper bacfclns from^ fuM liMt. tNM
Ifte left side panel as shown.

NOTC: Vm^ fakw and white label shows the model number and production series

nUfilber ef your kit. Refer to these numbers in any communications yoififwv*
with the Heath Company about this kii. This assures you that you W^'fii^Kve
the most complete and up-to-date information in return.

( ) Carefully peel away the paper backing from the blue and white labti. Than
press the label onto tfie left side panel as shown.

i t"9tliti mc^'tftihe four cabinet nim Into the square holes in the left and
right side panels. Use longniott pliefs to squeeze the talbtt together as

shown in the inset drawing.

( ) Refer to the Pictorial and secure tne catrinet shells with tN trim pdm «nd
^32 X S/16" screws. B« sure you mount^ trim plates wMi^ brti^
side out.

Proceed to the "Installation" and "Operation" sections of the Manual.





Figure 6

INSTALLATION

Thh section of the Manual shows how to oonntCt the Electronic Keyer to your

•xisttno MiuipmBnt.

BATTERY CONNECTION

The Electronic Keyer mey be powered by a 10-14.S volt battery for portable

operation.

NOTE: When you are instructed to prepare the ends of strinidod wire, remove

1/4" of insulation from each end. Twist together the small strands of wire at

each end; thenmelt a small amount of solder on each of the exposed ends.

( ) Prepare the ertds of the red stranded and blacit stranded wires.

i ) Refer to Figure 4 and solder e male tm-imim^ Pjn^^ one end of the rad

stranded wire.

( ) Simitarly, solder a male terminal pin lo one end oi the black stranded wire.

( ) Position the female connector housing with the point up and push the

male pin on the black wire into the upper hole, as shown, until tite pin

locks in place.

( ) Similarly, puili tfta pin oi» the red wire Into the lowar holt, iMvIng the

center hole open.

{ ) Push the female terminal housing onto the male terminal housing on tht

rear panel of your Etactrontc Kayar.

( ) Connect the free end of the red wire to the pluf "+" terminal of your

battery.

( 1 Connect the free end of the blacic wire to the negative "-" terminal of

your battery.

NOTE: When you use the Electronic Keyer on AC, disconnect the battery to

prevent the battery from being run down.

BASIC CONNECTION

NOTE: Three phono plugs and one phone plug are supplied with this kit for

your use as needed. Refer to Figures 5 and 6 for information on how to connect

these plugs to your cables. Use shielded cable between your transmitter and this

Keyer. Be sure your transmitter is properly grounded.

lEKD OVER POINT

Figure 4



PREPARE THE fNO^'Qf T1^>e«fffiS'^$:<l»0W«.

1/4"-

SOLDER THE SHIELD LEAD AND !h[

PHONE PLUG. THEN PINCH THEi

CLAMPS AROUND THE CABLE.

LEAD TO THE

Figure 7 shows the basic connection for using the Keyer with a transmitter.

BASIC CONNECTION WITH EXTERNAL HAND KEY OR
KEYING MECHANISM

Figure 8 diows how to connect the Keyer for use with an external hand Icey.

The hand Icey will key the transmitter and the Electronic Keyer's sidetone

oscillator witti this hookup. Use shiekJed cable between the hand key and the

Keyer.

Page 53
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HEADPHONE CONNECTION

Pigurs 9 shows the connectiont for headphone operation. When a phone plug is

connected to tfie PHONES lack, the speaker inside the Keyer will be
automatically shut off. If a cable is connecied between The RCVR AUDIO jack

on the Keyer artd the headp^ne jack on your receiver, the receiver audio will

afimtis tMam in the headphones.

NOTE: tf you plan to use this Keyer wfth art HW-7 Tr«piBa|vw^ n0n the
following modifications to the Transceiver :

1 .
Interchange the two wirys that are connected to the key jack.

*

2. Change resi'itor R39 from 470 Vl to 4700 12.

3. Change resistor RM from 47 KSl to 10 KSi.

n IE«lttl

lEUPNMC JAM

Wimil: «<UWMCT ini CNtn'Oll MUPK

^ Figure 9

The HD-1410 Electronic Keyer is an iambic or "squeeze" keyer. As such, this

Keyer has two independent paddles, one for dots and one for dashes. While you
can treat the paddles as a single paddle without learning iambic operation, leu
fiffort is required to form many characters once you learn the iambic method.

When you depress both paddles simultaneouslv, a itring of alternate dots and
dashes will result. The first bit is determined by which paddie you depress first.

The duai memories allow you to insea a doi into a series of dashes. Simply close

the dash paddle and then tap the dot paddle during the dash bit it is to follow.

The same is true when you want to btsert a dash into a series of dws. Sonw
(Kiiainples witi [lluttra»^i&

When you want to send the letter C (-•-•), depress both paddtes but be sure

you dose die dash contact first; then release the paddles during the second dash

(the ttotisFemembaiM^'-^*.*—^•'••'L '

When you want to send the tetter Q (-

the dot paddle dufteg tfittiepiMlduh.

•-), depress the dash paddle; then tap

When you want to send the letter A ( - -1, tap both paddles quickly but be sur«
you close the dot contact tiig^y^i^ you close the dash contact.

You will have to form some letters, such as P, X, E, and T, just as you would
with a single paddle keyer.

You should practice operating the Electronic Keyer for some time before you
use it "on the air." You will find this Electronic Keyer to have a different "feel"
than other types of keyers. You should first learn to operate the paddles for
each character at a slow speed. Then increase the speed as the process becomes
aeeotid nKura.



In use, you should place the Keyer so that your forearm rests on the table. This

will kMD your wrist from becoming tired and tense. It is important that you do

ii^ 1^ letters and words together, as this woutd ntieke it impossible to copy.

You should remember that with the Electronic Keyer, you can easily send faster

than many operators can copy. If a tape recorder is available, it is advisable that

you record a few minutes of your sending. When you play back the tape, you

can determine it more practice is required before you start "on-the-air" sending.

IN CASE OF

Begin your search for any trouble that occurs after assembly by carefully

following the steps listed below in the "Visual Tests." After you complete the

'Visual Tests", refer to the 'Troubleshooting Chart."

NOTE: Refer to the "Circuit Board X-Ray Views" on Page 64 for ttie phyM
toeetlon of parts on the circuit boards.

VISUAL TESTS

1. Recheck the wiring. Trace each lead in colored pencil on the Pictorial as

you check it. it is frequently helpful to have a friend ctieck your work.

Someone who is not familiar with the unit may nottce loniething

consistently overlooked by the kit builder.

2. AJbout 90% of the khs that are returned to the Heath Company for repair

do not function (n^perly due to poor connections and soldering.

Thwefore, many troubles can be eliminated by reheating all connections

to make sure they are soklered as described in the "Soktering" section of

the "Kit Sltllflet»€uide." Be sure there are no soldar bridges.

WARNING: TO PREVENT FIRE OR SHOCK HAZARD, DO NOT EXPOSE
THE ELECTRONIC KEYER TO RAIN OR MOn;iURt;

DIFFICULTY

3. Check to be sure that all trandstors and diodes are in their proper

kwetions. Make sure eech leod is connected to the proper point.

4. Check to be sure that each 10 is properly installed in its socket, and the

pins are not bent out or under the IC. Also be sure the IC's are installed in

their correct positions.

6. Ch«k the values of the parts. Be sure in each step that the proper part has

been wired into the circuit, as shown in the Pictorial Diagrams. It would be

easy, for example, to install a 100 SI (brown-black-brown) resistor where a

1000n (brown- black-red) resistor ^ould have been Installed.

6. Check for bits of solder, wire ends, or other foreign matter which may be

lodged in tiw wiring.

7. Look betweeii ^^I^MOimiBitma and the chassis to be «ire alt leads have

been cut off.

B. A review of the "dreiiit peecriplien" may alto help you id idatitfsiaiK

where the trotdile Is.
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If the Trouble is still not located after the ^Vtsori Tests" are completed, and a
voltmeter is available, check voltage readings against those shown on the

"Schematic Diiigram" (iold-out from Page 71) or on the "Voltage Chart" on
Page 66. Read the "Precautions for Troubleshooting" below before you take any

measurements. NOTE: All voltage readings are taken wMi a high tn^^iHtm
vottmeter. Voltages may vary as much as ±20%.

NOTE
:
In an extreme case whero vou are unable to resolve a difficulty, refer to

the "Customer Service" information inside the rear cover of this Manual. Your
Winwity is loeatad inrida the front cover.

PRECAUTIONS FOR TROUBLESHOOTING

1. B« enitlous when you test IC and transistor circuits. Although they have

almost unlimited life when used properly, they are much n>ora vulnerable

to damage from excessive voltage or current than tubes.

2. Be sure you do rW.Shprt any terminals to ground when making voltage

measurements. If tfie probe should slip, for example, and short across

components or voltage sources, it is very likaiy to cause damage to one or

more IC's, transistors, or diodes.

3. High voltages are exposed in the Electronic Keyer when the tine cord Is

plugged into an AC outlet. Refer to the "Chassis Photograph" on Page 67
for the location of these high voltage areas.

NOTES:

1. IC1 and IC2 can be checked by substituting one (or the other. If the

symptoms change, one of them is bad.

2. The dock can be checked without test equipment by removing IC1 and
ICS, and connecting a jumper wire between lug 2 of the SPEED control

(R101) and pin 4 of the socket at IC5. Be sure the VOLUME control is

fully clockwise. If the clock circuit is operating, you will hear a series of

dicks.

Troubleshooting Chart
CONDITION POSSIBLE CAUSE

Locks in a continuous tone condttiofl

when a paddle is touched.

Dl or D2 shoried or backwards;

(C3 or IC4; 01, Q2, or 04; D3
open or installerfbaokwards; 03 installed

backwards.

Keyer turns on in a continuous

tone conditkjn, pKMIes have

no effect.*

IC3, IC4, 04, Q5, 06, or 07;

shorted "Ext Key" jack; SPEED krKib

pulled out (hold condition).

'Occasionally the Keyer may turn on in a continuous tone condition, but will



Blown fuse, 02 shorted, (H^op^
1C3, IC4, 05. 06, 07, QSr^T-^,

C3 instalted backwards.

Erratic operation. 01 open.

Erratic dots, dashes okay C2 open.

Continuous string of dots. C2 shorted, IC3 or IC6, paddle

cont«cU shorti^

Erratic dashes, dots okay. CI open.

Contlnu!Qm:^n9 of dashm. C1 shorted, 103 or ICS, paddle

contacts shorting.

No sidetone but keys the

triinsmitter properly.

C5. C6, 03, 105, or open speaker.

Will not key transmitter—
~

sidetone okay.

OS, 06, or 07 («W NdtftMM'

NOTE: This Keyer is designed to be compatible with most ngs that use

solid-state keying circuits as well as those that use grid-block or cathode keying.

However, some solid-state keying circuits require the key line to be brought

wi^bl tenths of a volt from ground to operate properly. If this Keyer will

btfttSfldenBlusively wrth one of these rigs, remove resistor R27 and diode D5 and

replace them with jum|»r wdres. This will reduce the voltage drop to the V^^ of

Q6.
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SPECIFICATIONS
KEYING

General

Variable from less than 10 to ov«- 60 words per ndHMlhi

(Atteitiatt conneeaorrfor 1^ than 10 to ovsr 39 words
per minute.)

'*

Positive line to ground:

Max. voltage, open circuit or

spikes - 300V.

Max. current — 200mA.

Negative line to grourtd:

Max. voltage, open circuit or

spikes - 200V.

Max. Gu^nint-' iOnUk

Audio

1

Internal speaker or high impedance (at least 500 12)

IfcodDhottiliiilL
'

I

Frequency intematly adjustable from approximately 800
to 1000 Hz.

Frantpanal * . r i, .

.

Innrnal

Speed/Pull to hold.

On^ff/Volume.

Sidttone freiquency.

Paddle tension.

Paddle travel.



Rmt Pantl Cprmotipnt

So)id*State Complenwm
Diodes

Tramiftors

IntasnW ciTGuits

Twnparature Range

Power cord.

Keyer output.

Haidphones.

External 12volti.

RaselM'r aiidtoi

Exttmal key.

5 - 1N4002 silicon.

3 - GD-510 germanium.

2 - 1N2071 silicon.

1 - 1N70gA zener.

1 - X29A829 PNP.

3 - MPS-A20 NPN.

1 -MP$^ PNP.

2
1-D40C1 DarHfvtwb

2 - 7400 Quad 2-inpul, positive NAND gate.

1 - 7402 Quad 2-input, positive MQR gate.

1 - 7410 Triple 3-input, positive NAND gate.

1 - 7473 DualJ-K, ^a«er-|lave Flip-Flop.

(fC to 4XfC (Typical: -ICfC to 40^0.



DASH
RESET

IC58

tC2D

DASH NEXT
BIT MEMORY

ICIB

PRESENT BIT

MEMORY

IC3A,

B

DOT NEXT
UT MEMORY

ICIA

IC2A

DOT
RESET

ICSA

IC2C

EXT.
KEY

O

CLOCK
ENABLE

ICIC.

D

CLOCK

Ql. 02

DOT/DASH DETERMINATION

BIT
GENERATOR

IC4A.

B

IC3C

+ 5

AND
TRANSISTORS

SIDE TONE
OSCILLATOR
IC5C.D

03

OUTPUT
CI RCUITRY
Q4, Q5.

Q6. Q7

VOLUME

POWER
SUPPLY

ICS! 08

-0-rK>^
SPEAKER

_[]
PHONES

RCVR
-0 AUDIO

-O KEYLR
OUTPUT

120/240
VAC

Powtr RfqufrwiMnts

AC oparffion 120 voHt ±10% or 240 volts ±10%, AC, BO/60 Hz, ZJ6 wwtti.

Bamry optratton 10 to 14.6 vohs DC, negativt ground 150 mA.

Dbntniioni (ownU) 5" wide x 3" high x 7.4" deep

02.7 cm X 7.62 on x 18.8 cm).

NatWaight 2.7Slt»(1.25kfl).

The Heath Company reserves the right to discontinue products and to change

specifications at any time without incurring any obligation to incorporate new

faatum In products pravtoutly sold.

CIRCUIT DESCRIPTION

Refer to the Schematic Diagram (fold-out from Page 71 ) and the Block Diagram

(foldout from Pag* 60) wbMa you read the following description.

To help you locate parts in ttit Keyer or on the Schematic/the rmistors,

capacitors, and other components are numbered m the following groups.

1-99 Parts mounted on the circuit board.

101-100 Parts mounted on the chassis.

The following terms and their definitions will be used during this description.

Mark: Key-down condition; IC3 pin 12 is high.

Space: Key-up condition; IC3 pin 12 is low.

Dot bit: Dot-mark and space following PI
Daih bit; Dash-mark and QMCt <6Howin))~~L..

BLOCK DIAGRAM



j/Vhen you operate the paddles, the "present bit memory" commands the clock

enable circuit to start a bit and insures that the present bit is compteted before

another starts. The "nexi bit memories" retain the information of which bit is

next (a dot or dash), if a dot or dash was keyed before the present bit is

completed. After the present bit is completed, the "resets" loed the "present bit

memory" with the information that is in the "next bit memories." Each dot,

dash, and off time is uniform because of the clock which produces uniformly

spaced pulses. The bit generator then responds to the dodc pulses and the

dbt/dash determining line to produce a dot (or a dash that is three times longer

than the dot) and an off time. The output circuitry drives ^e keyer output and

sidetone circuitry.

Because of the sequence of digftai logic involved, tfie dock will be explained

first.

CLOCK . .„ . . .. . . ^ - _

The clock consists of ftanhUm 01 . 02. and their dissociated circuitry. When
ICl pin 8 is high the clock is dlsAled. Capacitor C3 charges through diode Dl
and biases 01 off. With Ql off, th* baie of 02 is high. Therefore, 02 is also off

and the clock output is low. Note that the high on IC1 pin 8 is also applied

through D2 to IC4 pin 5. When IC1 pin 8 goes low (bit being sent), IC4A
changes state. Dl is then back-biased and C3 begins to discharge through resistor

RS, Speed control R101, and resistor R11. When its v^tage drops to the base

potential of Ql , 01 begins to turn on. The collector of Q1 and the base of Q2
begin to go less positive and turn on Q2. As Q2 turns on, its rising collector

potential is coupled through capacitor C4 to the base of 01 and ttOlft it On
harder. Thus the condition is regenerative and happens very quickly.
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The output is now high. This high on the collector of Q2 is applied to IC4 pin 5

by diode D3. C3 charges quickly through rcsistoi R7, the base-emitter junction

of 02 and Ql. C4 discharges and 01 turni, off, thus turning off 02. This

high-to-low transition on IC4 pin 5 agam changes the state of IC4A. Note that

D2, 03, and resistor R12 form an "OR" gate and that IC4A changes state when
ICl pin 9 goes low (vrfien the paddle is first k«y»0« sndonitte waiting edge of

I '
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BIT GENERATOR

The bit generator is composed of 1C4A and B, and IC3C. In the resting

condition, IC4A and B are reset (O outputs low). The highs on IC3 pins t, 2, and
13 cause IC3 pin 12 to be low (key-up). If IC4 pin 2 is low, IC4B cannot change

state. The vtwreform in Fj^re 10 show how dots and dashes are formed. Note
that if IC4 pm 2 it fow, dott flf*sininitBd: if it is high, dashes are generated.

. 1 . . -ir

There are two "next-bit memories;" one for dots, composed of gates ICl A and

IC2A, and one for dashes, composed of gates ICIB and IC2B. Each pair of gates

is cross-coupled to form an R S {set-reset) flip-flop. Since thrir operation is

similar, only the dash NBM will be discussed.
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Wbm fK> tA b beft!|g sent, IC2 pin 8 is high since the clock is low. The dash NBM
is in the reset condition, with IC2 pin 6 high and IC1 pin 3 low. This low is

applied to tC3 pin 4. Therefore, IC3 pin 6 is high. (Similarly, IC3 pin 8 is also

high.) When the dash paddle ts keyed, tCI pin 1 it grounded mornentarily

^oUfih the paddle contacts. This causes IC1 pin 3 to go high. IC2 pins 4 and 5

Ife both h^, 10 IC2 pin 6 goes low. This low is applied to IC1 pin 2 and holds

IC1 pin 3 high after the paddle is released. IC3B now has a high on all three

inputs, to |rin 6 is low. This low is applied to IC1 pin 13, and IC1 pin 11 goes

high. IC1 pin 8 goes low, and the bit generator begins to form a dash (since IC4

pin2tebMh).

PRESENT-BIT MEMORY (PBM)

Note that IC3A and B form an R-S flip-flop which, deperKflng on its state, causes

the bit generator to fortn dOts or dashes as described in the section on the bft

generator.

AESET CIRCUITRY

At the end of a bit, whether dot or dash, the PBM must assume the stats of ihe

mxt bit to be sent. This is accomplished by the reset circuitry. IC5B, IC2D,

resistor R3 and capacitor CI form the dash reset cIrouK. (The dot reset circuitry

is composed of ICSA, IC2C, resistor R4, and capacitor C2 operates the same^

Iambic operation requires that if both paddlet are closed, or If the dot peddle It

keyed during a dash bit, or the dash paddle ^ ktffd durlng A dot lj^'^h^g^.

bit must be opposite to that being sent.

Anuim • dot is being sent. This means that IC3 pin 8 is low and IC3 pUi V t»

high. This high^ applied to ICS pin 9 and holds Ice pin 10 low. The traXIng

edge of tiie dock pulse oecunring at the end of the dot bit mark takes IC3 pin 12

low. At this time, IC5A has both inputs low, and ICS pin 13 goes high. This

enables IC2C for the next clock pulse, which occurs at the end of the dot bit.

The leading edge of this clock pulse takes IC2 pin 1 1 low. This will reset the dot

NBM unless the dot paddle is still closed. If the dash paddle has not been closed,

then there is a low on IC3 pin 4 which holds ICS pin 6 high, and the PBM cannot

change slate. Thus the next bit will be another dot. If, however, the dash paddle

has been keyed sometime during the dot bit, then IC3 pin 4 will be high. When
IC2 pin 1 1 goes low, ICS fin 10 goes low, and IC3 pin 8 goes high. Then IC3B

has M inputs high so iC3 pin 6 goes low and holds ICS pin 8 hi(^ following the.

dock pulse. On the trailing edge of tills cktdc fNilse, the bit generator begins a

dash, since IC4 pin 2 is hi|^.



A necessary delay is provided by R3 and CI . Recall that when the PBM changed
state, ICS pin 6 went low on the leading edge of the clock pulse. IC3 pin 12 does

not go high until the trailing edge of the clock pulse. Were it not for the delay,

IC2 pins 9 and 10 would be high, and the low on 102 pin 8 would remove tfw
dash from Uiis niemorv if one were stored there.

OUTPUT CIRCUITRY

When IC3 pin 12 goes high (mark condition), it turns on the Darlington pair,

transistors Q6 and Q7, which will key positive lines to ground. Transistor Q4
also turns on, thus turning on transistor 05 and keying negative lines to ground

through the power supply and resistor R25. Note that no more than

approximately 10 mA may be keyed by this circuit since it is a constant currant

sink whteh limits at 10 mA. Diodes D4 and Ob isolate the two sections.
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SIDETONE OSCILLATOR

The Sidetone Oscillator is made up of ICS C and D, which are cross^upled to

form an astable multivibrator. It is enabled when.lCfi pin 6 goes low. I«i output
is coupled to 03, vi^ich drives the speaker.

P0WE9 SUPPLY

The Power Supply is a conventional series regulated bridge circuit that supplies

+5 volts. Diode D6 protects the power supply against reversed tiattery polarity.

I
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NOTE:
CIRCUIT BOARD X-RAY VIEWS

T«i find the PART NUMBER of i ennponwit for the purpose of

or0$^ • raplHeimnt:

A. Find the circuit component number (R16, C3. mc) on the X^ay
View or "Chassis Photograph."

B. Locate this same number in the "Circuit Component Number"

Ci. Adjacent to the cfrcult component number, you will find the PART
NUMBER and DESCRIPTION
order a replacement part.

b» NpipUM when you

{Viewed from foil side)









IDENTIFICATION CHART

DIODES

COMPONENT HEATH PART NO. TYPE lOENTIFIGATION

D7 56-58
1N709A ZENER OlODE

6.2V, 2SfnA.

MPOITiWT: TIE UNIED ENI OF DIOBES CftK

M. D2, D3 56-89
GD-510 GERMANIUM DIOOE

25V. 100mA.

BE IMIEB IN A NliBER OF WAYS.

04. 05 57-27
1N2071 SILICON DIOOE

60aV, lA.
//////

BWJEBEMB

06, 08,

09,011.012
57-65

1N4002

SILICON DIODE

lOOV.lA.





INTEGRATED CIRCUITS

tCOMPONENT HEATH PART NO.

ICl. IC2

IC4
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1 T 1 V r
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COMPONENT HEATH PART NO.

413-12

443-46

TYPE

7410

7402

IDENTIFICATION

TOP VIEW Vcc

4lHiHiHiKJi*HiP
GNO

TRIPLE 3-lNPUI
POSITIVE

TOP VIEW

cc

QUAD 2- INPUT

POSITIVE
NOR GATE

BNMIIWM

1

3d5

SCMIMATIC Of THC

MMTMRIT*
MODEL HD-MtO

ILKTflOMC ftmn

( Tec **•<>*

1(1 im '11. 1

tci lut
rut

IS HI'

•ft ISL FIN 1<

issiPc uHB^ fROM pmems^ ^''>^'M^

NOUS,
1. COMPOHtHt NUMItirS Iflt IN IH( FOILOWIHO GHOVPSi

l-1f PARIS MOUHIEP OH IHI CIRCUIT ROARfi.
IDl-ltt PARIS MOUNIie ON IHI CHASSIS.

1. AU RISIIIORl ARE 1/4 «Alt UNUSI MAmO OtMMtSI.
tStStOR VALUCS ARE IK OWiS IK-t«MI,

I. VOIIACES NAV VARV im.

«. All CAPACIIOR VAlUtS A|[ III MlCROFAlAflS Igfl.

>. RiriR to tKI CHASSIf mptOWAPNI AH CIRCtflT lOAtB
X-»T VlltRS FOR IHI PNVStCAl tOGAIION OF fACtS.

• V IHIt tVMIOt IKDICAItS CIRCUIt lOAII OIOHNO.

I. V nils STMtOl IhOICAUS CHASSIS ClOUIO.

I. <b (HIS SYWIOl IHPICAtIS A UIKNEO CiaCUIt ROAIO
CONNfCtlOX IhAI is SOlOtRED.

V.i^lHiS STMBOi IhDICAIIS A PAH HfT MOVHTtO ON THE
WCIRCUM lOARB

IB.— IHOICAttS ClOCKWISI ROTAIIOK OF COHtROl SMAFT.

ll+XHIl STMIOl IHBICAIIl IMAt lUI POINTS AHI MMfCIIS
tOOIIHER.

ii.OiHis svHim moicAui a oc voitasi ruwimm tM mimrM
CMOmOII FHRI TM POINT INDICATIR TO CHASSIS (ROVRI aiTII
A MI8N IHniANCI VOtTMTIR.

« KtVIR OPSCONMICIIO FROM TRANSMItTtfl.

I KEYli CONttlCKD 10 AC POWIR
C All CONIROIS SEt TO MIDRANQt.
0. SPEED KNOB PUSHIII IN

II- b lOV lEVEl IMIC' APPROX. flfV

1*. H • HKH Itm LOOlCi AmOI. 4V

IS. • THIS SVMIOl INIICAns INI VOITAM HPIRtS OM
IM SriTINS OF COHTXOt RIF.

It, THE aAVCraRHS WERE lAKEH UNOH IM FOUOlIM CO«»ITIONSi
A. SPUO RNOI PUUID DtIT iHOtOI. tOK COIITMl l!

Hit MSIIIOH.
a. ROTH PABDIIS BfPRESSEO.
C. SPttB CONIROt AT It O'CLOCK POSITIOil. DASH PAOHI

DEPRESSED.
B SPEEO CORIROl At If O'CLOCK POSIMOH. DOI PAOOU

OEPRCSSED

II • • StOOO lOR ID TO *B WORDS P(R MINUTE SPEED.
lOin fOfl to TO )i WOIDS PER WIftUlE SfEtO. . .

PfiPPLE



CUSTOMER SERVICE

REPLACEMENT PARTS

Please piovide complele intormallon when you request re-

placemenls Irom either the factory or Heath Electronic Cen-

ters. Be cerlam to include Ihe HEATH pari number Bxactly as it

appears In the parts list

Replacement parts ate mamtamed spec ideally to repair Heath

products Paris sales for other reasons will be declined

ORDERING FROM THE FACTORY

Prim all ol the Inlofmallon requested on the parts ordei form

lumished wiih this product and mail it to Healh For lelophone

orders (parts only) dial 616 982-3571. If you are unable to

locate an order form, wrlle us a letter or card including:

• Heath part number

• Model number

• Date ol purchase.

• Location purchased or invoice number.

• Nature ( the defect

• Your payment or aulhorizaiion lor COD shipment of parts

no I covered by warranty.

Mail letters to: Healh Company
Benton Harbor

Ml 49022

Attn: Parts Replacement

Retain original parts until you receive replacements,

Parts that should be returned to the factory will be listed

on your packing slip.

OBTAINING REPLACEMENTS FROM
HEATH ELECTRONIC CENTERS

For your convenience, "over ihe counter" replacement parts

are available from the Heath Electronic Centers listed in your

catalog. Be sure to bnng in the original part and purchase

invoice when you request a warranty replacement from a

Healh Electronic Center.

TECHNICAL CONSULTATION

Need help with your kit? — Self-ServicB? — Construction?—
Operation'' — Call or write for assistance you'll find our Tech-

nical Consultants eager to help with ]usl about any technical

problem oKcept customizing " for unique applications.

The effectiveness of our consultation service depends on the

information you lumish. Be sure to tell us,

• The Model number and Series number from the blue and

white label.

• The date of purchase

• An enact description of ttie difficulty.

• Everything you have done in attempting to correct the prob-

lem.

Also include switch positions, connections to other units,

operating procedures, voltage readings, and any other infor-

mation you think might be helpful

Please do not send parts for testing, unless this is specill-

cally requested by our Consultants.

Hints: Telephone traffic is lightest at midweek — please he

sure your Manual and notes are on hand when you call.

Healhkit Electronic Center facilities are also available for tele-

phone or "walk-in" personal assietance.

REPAIR SERVICE

Service facilities are availalale. i( they are needed, to repair

your completed kit (Kits that have been modified, soldered

with paste Ilux or acid core solder, cannot be accepted (or

repair.)

It H is convenient, personally deliver your kit to a HeathkIt

Electronic Center. For warranty parts replacement, sup-

ply a copy of the invoice or sales slip.

II you prefer to ship your kit to the factory, attach a letter

containing the following information directly to the unit:

• Your name and address.

• Date of purchase and invoice number,

• Copies of all correspondence relevant lo the service of the

kit.

• A brief description of the difficulty.

• Authorization to return your kil COD tor the sen/Ice and

shipping Charges. [This wilt reduce the possibility of delay.)

Check the equipment to see that all screws and parts are

secured, (Do not include any wooden cabinets or color televi-

sion picture tubes, as these are easily damaged in shipment.

Do not include the hit Manual.) Place the equipment in a strong

canon with at least THREE INCHES ofresWeni packing mate-

rial (shredded paper, excelsior, otc.) on all sides Use addi-

tional packing material where there are protrusions (control

Sticks, large knobs, etc 1. II the unit weighs over 151bs , place

this carton in another one with 3/4" of packing material bet-

ween the two.

Seal the carton wilh reinforced gummed tape, lie it with a

Strong cord, and mark it
' Fragile' on at least Iwo sides Re-

member, the carrier will not accept liability lor shipping dam-

age if the unit Is insufficiently packed. Ship by prepaid express.

United Parcel Service, or insured Parcel Post to.

Heath Company
Service Depanmeni
Benton Harbor. Michigan 49022
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