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SPECIFICATIONS
TRANSMITTER SECTION
Power Input To Final RF Amplifier:, .. ..... Approximately 5 watts,
Froquency Control:. .. ..... PR B e § me to 8,22 me quartz crystal,
Pin spacing 500",
Pin diameter 083",
FT-241 or FT-243 eryatal holder.
Modulation:, « v e esrsoenmrmemnnns e AM plats modulation, automatically limited to not
more than 1005,
Cutput Inpedanee, o« « o o oweeurss 60 or T2 4.
RECEIVER SECTION
Roceiver Type:. . «vvvw - A R R Superregenerative detector precedad by RE pré-
amplifier stage.
f Senattivity. . ... .. titasesssrarenees.  Tgshle with signals 38 low 38 1 microvaliat the
i antenna terminals,
Bpeaker Sl2e:, . .. sirnanansanarnssas . 2-1/2" round,
Awdio Power Oubputs, - .. ... ... G Approximately 1 watt (undistorted),
Tuning Range:. . . v s s v s s vanansnsrnssns 143.0 me to 1480 me,
POWER SUPPLY
- Power Rectlflev:. ... ....... e Two silicon dicdes in full-wave voltage doubler
i elroult.
Power Requitemerts:, . v oo v sroanmnmss With bullt-in

supply:
105-125 wolte 5080 cycla AC 45 watts,

With external supply:
6 wolt aperation - B wolts at 2,35 ampa, 260
volts BC at 80 ma,
12 volt cperation - 12 voltsat 1,2 amps, 260
voltg D2 at B0 ma,
ACCESSORIES

e ———

MicTophOnE: i vavatasisisnsesdrsans Ceramle element type, plastic case. Sultable for
elther hand or desk oparation.

Connecting Cableg:, , c v v v vr v nweras

— Two gupplied, one for 105-125 volt AC operation
and ota for & or 12 volt external DC power smip-
ply use, Fower elrcuits are automatically

] gwitched for internal or external power supply

use when cable 1a plugged in,
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1 - 6BAS: Oscillator/Tripler (Pentods Baction)
Tripler (Tricde Section)

| i - 8BAS: Doubler (Triode Section)

. Final RF Amplifiar {(Pantode Section)

1 - BRGE:  Receiver Preampllfier and Detector,

1 - 12837 Speech Amplifier and First Audis
Amplifier.

1- 8A05: Audio Output and Modulator

8" high {iheluding handle).
8" deep (fncluding knobs).
i #-3/4" wide (including license holder).

Mot Welghtl, oo vs v mr s nsu s e 8-1/2 lba,
Shipping Weights, o o v vvs v ancunan 10 lba,

Cabingt DInaensiotdi, ¢ v oo v evwsussa

LI ]

A et nte S

Minor varlatlons from these specifications may
be ancountered in kit-pagcmbled aqiipment. Such
fagtora a3 exact lead plavemsnt, component
variations and normal variations in fwbe char-
acteristics are possible sources of devlations.
Such varizbles will ordinarily have no slgnifleant

effect on overall performanca,

INTRODUCTICH

The HEATHKIT Model HW-30Tranacaiver is
& combination transmitter and recefver for vae
in the 2-meter amsateur radlotelephone dervice,

Extensive proofbuilding and f1eld testing over a
pericd of severa]l menths bave provided con-
cluaive evidence that tha EW-30 Transceiver
will provide highly reliable service in itd in-
tended applieation, #f assembled, wired and
adjusted in sccordance with the matructions
outlined in thls wmtanual, It ia, therefors, re-
eommended that you follow the mmatructions
carefully and make foll uge of the Cliroult
Deseription, Block Disgrams, Schematic Dia-
gram, ngtallation Information, ete,, in the

interest of soquiring a good wnderstanding of
the trangeelver and itz capabilitles,

The HW-30 Transeaiver har 3 gelf-contained
power supply for operation from a 117 wolt
50/80 cycle AC power line, or can be operated
from either 4 & volt or 2 12 volt battery by valng
an external power supply having a rating of
250 volity B+ at 60 ma,

The BW-30 gan be used with a wide varisty of
antenna types; an antenna sheuld be selected
for the transceiver on the basis of the appli-
cation Involved, Bee Page 37 for a discussion
of suitabie antenna types,
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CIRCUIT DESCRIPTION
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FAWITCHES OM THE BasIC BLOCK OIAGRAM
HAWE BEEW SAMPLIFIED FOR EASE IN FOL-
LOWING THE CIRCUIT. ALL SAHITGHES ARE
GANGED AND OPERATED SIMULTANEQUSLY.
SHOWMN 1M TRAMSMIT POSITION.

TRANSMITTER SECTION

The basic sigoal from which the final trans-
mitter cutput ig pbtained (8 me) is generated
at 1/18 of the final ouipat frequency in tube
gection V5A. This circuit s crystal cootrolled
providing excellent frequency stability and ia
¥nown a8 an Melegtron coupled™ Plerce gacil-
lator. "Three times" frequensy multiplication
I5 obtained In the plate circuit by tuning the
output to 24 me, This algnal is coupled be the
fallowing stage through C6.

Tube gecHon VHE multiplies the 24 mc signal
again by three, providing a T2 me signal which
i3 eoupled to the following stage through CB8.
Stage V4A I8 a frequency doublar which provides
an output at 144 me to drive the final amplifier
grid.

Y4B ig the final amplifier and operates "stralght
through:" Le,, the input and owtput circuits are
tuned to the same freguency, RF output iz
coupled to the antenna, bhrough C17 and the
trapamit-receive awitch contact, from a tap

approximately 1/2 turn from the "cold™ and «
the final tank coil 14, The actaltappoint is m
eritical and canbe adjusted far optimum couplin
if deemed necesmpary. Slnee most antenna fee
linea will be in the vicindty of 50-75 ohms, th
suggested tap poimt will provide near aptimw
coupling for most typical situwations,

At the rear antenna terminal, there ia pro
vided a rather unique power output detects
circult consisting of diode D1, resistor B
and capacitor C1B and C19, This system, use
in conjuncton with an external voltmeter, suf
plies a convenient means of tuning the fin
tank eirouit for maxinum power into the antet
na transmission line. As the power consumd
by this device is negliglble, the meter may t
left in the cireuit at all titmea to indleate prope
operation of the transmitter, The meter jac
for this purpose i a three circuit standax
phone jack and the reading 18 made with tt
plug inzerted approsimately haliway intp it
jack, such that the bip of the meter plug cor
tacts only the firet terminal in the jack.
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¥ the metering plug ia inserted all the way
inte the jack, the meter will read final ampli-
fier cathode current, typieally in the order of
20-25 ma, The meter plug must be wilhdrawn
from this position for normal operation once
proper funeup has been accomplished, The
meter plug in this fully ingerted position over-
rides the normal functioning of the transmit-
recelve switeh and allows final amplifier plate
current to flow regardless of awitch position,

With a key plug inserted all the way in the meter
jack, the transmitter may be used op OW if
desired, although considerable "back wave" may
result due to the fact that previous tranamitter
stages are rutining constantly,

For phone operation, modulation is accomplished
by causing the plate and sereen voltage source
for V4B to wary at the audio frequency rate
determined by the signal being passed through
the combination modulation-output transfor-
mer (see AUDIC SECTION description).

RECEIVER SECTION

The incoming algnal received by the antenna
and arriving at the antenna coonector via the
tranamisaicn line is suppled to an impedance
matching tap on coil LS, through capaciter C20,
The resultant signal appearing acrosa the broad-
Iy tuned circuit consisting of L6 and ©21 is fed
to the input of the RF amplifier slage V3A.
Tha output circeit of the RF amplifier is "im-
pedance coupled™ to the cathode elrouit of the
superregenerative detector V3B through capac-
ftor C24, This arrangement provides consider-
able gain in the RF stage, which does not re-
quire neutralization as the feed point in the
detector clrcuit 13 relatwvely low impedance,

This means of coupling thege two stages elimi-
nates the most trying probiem in moat super-
regenerative detectors in that a condition re-
ferred to as “suck-out” can occur where a
tuned circuit ig not properly isolated from the
dotector, In other instances where a tuned cir-
cuit {it may be a coil and capacitor combin-
ation or reflected antenna tuning) is clomely
coupled, the detector will drop out of oaeillation
ag detector tuning passes the redomant fpe-
quency of the Interfering tuned cireuit, In
addition to solving the above problem and pro-
viding gain, the RF amplifier alao Isolates the
antenna from the oaecillating detector, mini-
mizing re-radiation from the detector into
the antenna,

The type of detector used {8 one which Pro-
vides the most sensitivity for the number of
compenents required and 18 superregencrative,
In a straight regenerative detector, consider-
able sensitivity is achieved by adjusting the
signal feadback of the detector for a near
ascillating condition, In the regenerative eir-
cuit, the more feedback that can be employed
with stable operation short of the detoctor
actually puing into ogeillation, the greater will
be the gain,

The supeérregenerative detector employed here
carries the regenerative principle cme step
further in that the detector actually goes in
and out of cacillation at a controlled pato,
In doing such, the dotoctor periodically pagses
through the point of maxdmur gain (just prior
to pacillation) and therefore provides optimum
gain from its eircult, This periodic rate, re-
ferred to as the “guench” {requency, is con-
trolled by the value of RFCS, and associated
compenents, and i3 in the wicinity of 20,000
cyeles per second; therefore, the quench fre-
quency I8 Inavdible, The detector eireuit is
essentially a Colpitts type of cscillator circuit
in which interelectrode tube and stray capac-
ities form the notmal feadback path, The detec-
tor cathode and heater are placed above RF
ground by RF chokes RFC3 and RFC4, The
plate circult is bypassed for RF by C2o,

The rear apron mounted 250 KO linear po-
tentiometer R11 is adjusted for maximum sen-
gitivity by setting the value of B+ voltage at the
detector plate, The receiver confipuration is
one of very good sensitivity, Three micro-
volts input will produce near complete quiet-
ing with usable gignals extending down ta 1/2
nrcrovolt,

AUDIC SECTION

The detected awdio signal passes through C30
to the 1 megobm volume comtrol K13, Bignal
{low proceeds through the audio mixing resistor
R22 to the grid of the audio driver V1A which is
couplad to the power output stage V2 by capaca-
itor C35. The combination modulation-output
transformer T2 provides proper impedance
matching to the speaker with the unit operating
ag a receiver. With the transmit-receive gwitch
in the receive pogition, no loading of the audia
output occuraat the primary modulation tap
becauze the cathode cirenit of the transmitter
final amplifier 1z open, During roeceive, tubes
¥, V4 and mection V1B are lnoperative,
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During transmit conditions, ooly tube V2 is
switched out of the cireuit, with all cther cireuits
gperaling, B+ is supplied to V5, V44 and V1B
while the cathode of the final amplifier V3B
ia returned to ground, With Be removed from
the recelver sectlon V3, noaudio voltage appoars
acrosa the volume conlrol R18 and only the

gignal which ia amplified by the microphone pre-
arplifiey V1B reaches the grid of the andie
driver atage ¥ii

External radio [requency enerpy is prevented
from re-entering the audle cireuitry via the
microphone cable through the wee of RE chioke
RPCE and capacitor C41 in the microphong in-
pitt afreuit. In trangmit, the volume eontrol will
have negligible effect oo the amount of audio
impreesed on the KF carrier, the volume control
being imslated by resistor R22. It will be found
that fixed galn In the microphone audlo circuit Ls
adaquate for all pormal transmit conditions,

POWER SUFPLY SECTION

The Internal power supply provides thevaltages
necessary for proper operation from any 106-
125 volt 50/60 cycle source. The B+ voltages ia
produced in a full-wave voltage doubler circuit
conalating of D2, D3, C31 and C32, This DC
yoltage 18 then filtersd by C33A and C330, and
digtributed to the proper circult points, Appron-
imate B+ requiremenis are 250 volta 45 ma
during receive and 90 ma during tranamit.

The power connector ¢n the chaagia rear apron
permits operation from any externsl source
effering tha proper voltages. Thefilament wiring
is so arranged thot the tubes dre connscted for
alther & or 12 woll operation, depending upon
which power cable iz in use, For 107 V AC
aperation, the power trancformerprovides 6.3V
AL for parallel wired filaments,

CONSTRUCTION NOTES

This manual ig suppled to asaist you in every
way to complete your kit with the least poasible
chanca for error, The arrangement shown is
the resmilt of extensive experimentatlon amd
rial. B Collowed carefully, the roswlt will be a
gtable inslrumenl, operating at 2 high degree
of dependabillty, We suggest that you retain the
manial in your files far future reference, both
in the uag of the instrument and for s main-
tenance,

INPACK THE XIT CAREFULLY AND CHECK
EACH PART AGAINST THE PARTS LIST, In Ao
dofng, you will become acquainted with the parta,
Refer to the charts and ather information onthe
inside covers of the manual to help yeu ldentify
tha components, o some shortage or parts
damage 18 found in checking the Parits List,
pleage read the REPLACEMENT seaction and
supply the information called for therein, Include
all inspectlon =lps in your letter to us.

Rosistors generally have a tolerance rating of
10% unless otherwlse stated in the Paves List,
Toleranved on capacitors are generally eveh
greater, Limits of +100% and -20% are common
for electrolytic capacitors.

We suggest that you dothe following before work

i started:

1. lay out all parte so that they are readily
avallable,

2, Provide yoursell with good quality tools.
Basle ool requirements consigtof a screw-
driver with a2 174" binde; o small screw-
driver with a 1/8" blade; lung-nose pllers;
wire cutters, preferably separate diagonal
cutters; a pen knifs or a tool for stripping
insulation from wires; a soldering iron (o
gun) and rosin cores solder. A set of nat
drivers and 3 nut starter, while not neces-
sary, will aid extensively in constroction of
the kit,
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Most kit builders find it helpful to acparate the
Virious parts into convendent categories. Muffin
tns or molded epg cartong meke convenient
trays for amall parts. Reslators and capaci-
tors may be ploced with their lead onds in-

f serted In the edge of a piece of corrugated
cardpoard until they are needed. Veluey can
be written on the cardboard next to each
component, The {llustraten shows one method
that may be used,

Refer to Parts Fletorial on fold-owt {rom page

i1,
PARTS LIST
| PART PARTS DESCRIPTION PART PARTS DESCRIPTION
i M, PerEit : o, Per Kit
Resistors Capacitors
- 1-0 1 L0040 £ 172 watt = B0-B2 1 7.5 ppf sllver mica
(brown-black-red) = 20-897 2 30 ppt silver mica
- 1214 2 A500 £ 1/ walt = 20-90 1 22 upuf silver mica
{grm,ufug@-rgd] 01.14 4 LML pfd dise ceramic
-1-23 1 27T Kt 1/2 watt -21-16 1 01 pfd disc ceramic
(red-violat-aranga) = 21-28 5 10 puf tubular ceramic
—1-26 K| 100 Kf? 1/2 watt = 21-26 1 4.7 pul tubular ceramic
{brown-black-yollow) —21-68 1 LOL pid coramie
—=1-37 2 150 K2 1,2 watt feed-through, 1000 V
{brown-green-vellow) - ZL-T0 1 L1 pid 1400 volt
- 1.29 i 220 KD 12 watt disc caramis
. {red-red-yeollow) = 26-5T 2 100 pfd 200 volt electrolytic
' =1-30 ¥ 270 KO 1/Z watt — 25-88 1 40 40-25-20 utd at 450=350=
, {red-violet-yellow) 25-26 volt electrolytic
; —1-33 2 470 EQ 1/2 watt 2671 1 3 ppd variable huning
- {yellow=violet-yallow) capacitor
—~1-40 g 10 megohm 1/2 watt —-—11-T i 2.5 t0 6 puf trimmer
(orown-hiack-blue)
— 1-42 1 270 2 1,/8 watt
[red-violet-brown)
-—1-80 2 BE KD 1/2 watt Transformers-Coils
{blue-gray-orange) = 5i-84 1 Combination modulation and
= 1-88 1 150 £ 1/2 watt output transformer
(orowm=green-brown) = Bd-87 1 Power transformer
= lA=4 1 B200 8t 1 watt 141-8 1 Coil get
[gray-red-red) Conslgting af:
~"lA=5 1 Z2 K 1 wall — 40100 1 Dacillator plate coil
! (red-red-orangme) il 3HE 1 Tripler coil
-iA-0 1 10 Kt 1 wait = {{).333 2 Dwtactor and doubler eodl
. {browm-black-orange) = 4. 334 1 Antenna coll
- 1B-12 1 470 0 3 ot ~— 4f}-335 1 Final tank codl
(yellow-violet-brown) - 3T 2 RF choke
3E-18 1 330 0 5 omtt = 4548 1 RF choke
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PART PARTS DESCRIPTION
Mo, Per Kit

Tarminal Stripg-Sockats- Pl
w=i31-1 1 T-Tag E%ﬂ. atrip

~431-5 1 4-lug terminal strip
- 431-10 1 3-=lug terminal strip (large)
—=431-14 1 2=<lug terminal strip
~431-38 2 3-lug terminal strip (small)
v 43140 2 4-lug terminal strip
et 0 | 1 Microphone connectar (cable)
=—q32-3 1 Microphone connector
(chasaia)
4344 2 Octal sockoet
=434-15 1 T-pin socket
= 434-58 1 Crystal gocket
b %2 B 14 1 Phono socket
43475 3 S-pin teramic sgcket
~434-T7 1 S-pin wafer socket
o 4351 1 Octal sockat ring
-436-6 1 3-circuit phone fack
—d38-3 1 Phone plug
== 4384 2 Phono plug
——i 222 1 Cetal plug
-440-1 ] Getal plug cap
Controla-Switches
=10-50 1 260 K@ lingar
(REGENERATICN)
] 0. 27 1 1 megohm audio with SPST

awitch (VOLUME-ON-OFF)
a—G3-210 1 F-poaition, 4-cirenit,
TRANSMIT-RECEIVE

switch
Diodes-Tubes- Lamps
=554 1 %rysta.‘: dicte
-5 2T 2 Silipon dicde
=116 1 12ANT tube
—411-80 1 GAQS tube
= 411-98 z EBAE hibe
-—411-121 1 B8B83 be
—412.1 1 #47 pllot lamp
41212 1 Heon pilot lamp (elear)
~412-13 1 Weon pilot lamp {red)
Metal Payis
= G0-111 1 Cabinet
= 200-M2ZB0F398
1 Chaasis
== 203-181F367
1 Front panel
— 205-M187F 1 Speaker bafile plate
—308-25 1 Speaker grill

PART PARTS
Moy, DPar Kit

Miseellaneous

- T3:1
— T3l
= Bf-1
—211-16
- 261-&
3815
= 40]=-21
~y21-1
—421-4
o o |
— 462-85

- 46235

= 4508
=~481-1

*331-6
el =354

L -
Ll Rl N R ek

L]
O Cak B g oobe 0 L0 B P e b

-t

2
1
1
1
4
1
1
1
1
1
2
1

b

1

DESCRIPITION

Langth #16 bare wire
Length #22 hoolup wire
Letgth #18 stranded black
wirs

Length #18 stranded red wire
Length sleeving

Length 3-conductor shielded
cable

8-32 x 1/2" serew
6-32 x 5/8" acrew
3-48 x 1/4" screw
#10 x 3/8" sheet metal serew
632 x 1/9" serew
6-32 x 3/8" gerew
3-48 x 172" serow
3-48 x 3/8" screw
3-48 nut

B-32 nut

Control mut

¥6 apeedmut

§-32 thumbnut
Speednut

Flat control washer
Flat washer

#6 lockwagher
Control lockwasher
#3 lockwasher

#6 solder lug

#6 spade terminal

3/8" rubber grommet

§/16" rubber prommet

Ling cord

Plagtic handle

Rubber foet

Nameplate

Speaker

1-1/2 ampere fuse

§ ampere fuse

Fuze holder

Knob w/gold insert and
indicatar dot

Knch lever type w/gold in-
sert and indieator line
Microphone

d.prong capacitor mounting
waler

Solder

Manuzl
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TROUBLESHOOTING CHART

1. Reeeiver pectlon dead,

Faulty tibes - check V1, V2 and V3 voltages,
Wiring error - rechoeck wiring.

. Faulty speaker or speaker ground - ¢heck speaker voice

ooil,

B

. Receiver gection weak,

. Faulty tube - check V1, ¥E and ¥3 voltages.

Regeneration control not suffielently advanced,
RF or detector coils misaligned,

d, Faulty antenna gr connecting cable,

3, Transmitter appeara dead,

. Faulty tubea - ¢heck V4 and V5 voltages,

Wiring error - rechack wiring,
Transmitter secHon coils mistuned - recheck tuning.

, Dummy load shorted or open - recheck,
. Antenns miamateh - recheck antenna installation,

4, Power input to f{inal am-
plifier too high (over B
watts), or too low (less
than 4 watts),

c.

d.
2.

Faulty tube - cheek V4 and ¥ voltages.

Wiring error - recheck wiring,

Transmitter section misaligned - recheck buning pro-
CEdure.

Faulty meters - recheck meter readings,

High aor low potivity crystal - substitute another ervetal
for eomparizon cheok,

1. B+ voltage too high or low - checkpower supply voltages,

Check for leaky capacitors, open or shorted resistora,
at the power aupply, Check transformer voltages, -

9. Sirong aigmal {rom
transmitter but no modulation,

Faulty microphone or connections - recheck.

Faulty tubes - check V1 and V2 voltages,

Wiring error - recheck VW2 and VI wiring.

Shorted RFCE to ground at mike connector - center in
connector opening.

8. Weak transmitted signal,

Faulty antenna - chetk,
Shorted or open connecting eable - check.
Poor antenna location,

7. Low power supply woltagea,

. Low line voltage - check.

Leaky [liter capacitors - check,
Error in drvopping resistor values or wiring - check,

. Faulty transformer - check voltages,

8. Modulaticn hum,

. Powar supply filter capaciior ground connection un-

grounded - resolder,

Faulty tubes - check ¥1 and ¥2,

Cpen grid eiveuit connection - chesk wiring and soldering
of ¥1 and V2.

8. Cathode gurrent of final am-
plifier higher than norraal,

Check the tuning of all transmitter coile for proper
resonance and alipnment,
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