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CPERATING INSTRUCTIONS
MODEL HTH

25 Watt Telephons and Telegraph Transmittser

1. UNCRATING

Remove the transmitter and accessories from the crate and carefully inspect for possible dam-
age during shipping. If any damege is found, file a2 claim immediately with the transporia-
tion company at vour iocal office. It is recommended that the original packing material be
presarved. .

2. INSTALLATION

The transmitter may be connected to a source of 110 volis, 60 cycle AC power without further
changes. Provision is made for use with other power supplies, and connections for such are
shown in Figure 3 and Figure 4. Figure 3 shows connections which may De made to the rear
plugs when it is desited to use an external 6 volt battery for filament supply and dyna-
motors or vibrapack units for plate supply. The R.F. plate supply nmeguires about 150 MA at
480 yveolts and the audie supply sbout 120 MA at 450 wolts, BSeparate power suppliss can be
used for R.F. and avdio or a single supply for both if connections ere paralleled as shown in
the diagram. Lower woltage supplies may be used accompanied by the decrease in output. In
any case, 5 volts should be used for the filaments, the filament drain being about 3 amp, for
the R.¥. section and about 2 amp. for the audio section. The AC connections for auydioand
R.F. are brought out separately to the center plug in the rear of the transmitter, If vwi-
hrator or rotation type converters are used, not capable of supplying 240 watis ito operste
the entire trasmsmitter, a 150 watt, 110 wolt converter can be used to supply the R.¥, through
the regular cord and plug and a2 110 watt, 110 velt converter can he connected tp the two
small prongs of the 4 prong plug to supply the msudio. For OV operation no power supply need
he connected to the audio section, of course,

Figure 2, illustrates the conmections to the five terminal strip on the rear, including leads
to the kev and stand-by comnection to the receiver { which is npened with the stand-by switch
in the tramsmit position ). The last two terminals are closed with the stand-by switch in the
transmit position and msay be ussd to operate an antenns relay if such is desired.

The tws sntenna terminals appear on the right hend side of the cabinet and may be used to

connect to either a balanced transmission line or an antenna and ground system. The antenna
terminals are automatically connected inside of the transmitter to the particular fank coil
in use. For a discussion of antennas see Section 5.

3. COIL SETS AND TUNING PEOCEDURE

{a)} "Location of Coils

Provision is made in the transmitter for setting up 3 complete frequencies, each one composed
of pne set of coils. A type 6L6 tube is used to drive the final samplifier and it hes grid
and cathode connections brought out to allow 2 variety of circuits. ©On the 4 lower amateur
frequency bands the 616 is used 2s a separate crystal oscillator. The crystal may be replaced
by a unit which converts the tube to an electron counled oscillator. For ten meter aperation
the oscillator tube is converted to a tritet type of oscillatoer by means of another plug-in
unit,

For five meter operation provisien is made for using the 616 as s doubler, plugging in & unit
which includes z small separste triode crystal oscillator, Figure 1 shows the location of
the sockets for the various coils, the numbsrs corresponding with the numbers appearing on
the bhand switch control.

{b) Btraight Crystal Operation

The ©oil sets for operation on 162, 80, 40 and 20 meter bands includes 3 units namely, the
crystal adaptor, oscillator, tuning unii, and power amplifier tank coil. if, for example,
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it is desired to set up band 1 to work on 20 meters, the crystel sadaptor is plugged into po-
sition 1 and into it a 20 meter crystal such as a Bliley type HFZ. he ecscillator funing can
is plugged into position 1 as shown in the diagram snd the powetr amplifier tank coil plugged
into socket No. 1 din its respective location.

Tuning is done as follows: -

Place the meter switch to read PA prid, the plate switch in the center oy ‘off’ position and
the bend switch in band 1 position. The kev should be' clnsed and the sntenna disconnected. Turn on
the AC power switch and, after allowing the filaments to warm up, close the stand-by switch.

Fotate the knob on the too of the oscillator tuning unit until grid current is obtained, The
grid current wil! probably be in the neighborhood of full scale deflection at its maximum Do~
sition. The control should be backed off on the stable side of rescnanee until the grid cur-
rent is in the neighborhood of 5 MaA. (The stable«side referred to is noticed as being the
side where the grid current drops off siightly when detuning). Mow place the meter switch in
the PA piate position, turn the plate switch fo thé W pesition and rotate the plate circuit
tuning control until resonance is abiained as indicated by a minimum reading on the maeter.
The antenna may now be conrected and the loading adjustment increased, starting with a smell
number of pickup coil turns until the resonant plate current is about 30 MA. At this point

the transmitfer will be delivering between 25 and 30 watts of cutput,

For 40 meter operation, s EBliley BS 40 meter crystal is recommended, and for 80 meter and 160
meter operation, Bliley types 1D2 B0 and 160 meter crystals are recommended.

(e} Elevtron Coupled Operation

The electron coupled units merely renlace the crystal adaptor in the corresponding coil set

as listed sbove., The knob at the top will vary the freguency over the amateur band indicatsed

and extend slightly on cither side., Mo atfempt has been made to calibrate the unit in fre.

guency, the setting being made with the use of an accompanying receiver or freguency moniior.

After the correct freguency has been obtained the oscillator plate tuning is adiusted for

proper grid current and the final amplifier tuned as before, The ECO osciilator cireuit is

operated at one-half the oufput freguency of the transmitier for best stability, Tuning the

oscillator plate contrel through resonance will vary the frequency by a small amount of the

order of one fo four KC, depending on which coil is being used, but henceforth the freguency,
wiil be stable. The oscillator padding condenser is of the negative temperature coefficient

type adjusted so that after the initial warming up period is past the freguency drift with
temperature witl be very slight. The amateur is cautioned o observe his freguency wery
carefully in using this type of oscillator. [inless s very accurate freguency meter is availe

able he should not attempt to operste close to the edge of an amateur band.

(dy Ten Meter Coil Set

The 10 meter ceoil set is similar to the lower frequency crysial and ooil sets except that a
20 meter crystal is used and plugged ints the top of the tritet unit, which in turn plugs in-
to the corresponding crystal positien. The knob on the reasr of the can tunes the crystal to
resonance which will indicate as a rise in osciliator plate current. The oscillator ninte
tuning knob should be adjusted for correct grid current reading and the fins! tank tuned as
before.

{ey Five Meter Tpil Set

in order fo reduce logses,provision has been made for using the Smeter coil s=t inband 1 oposition
only.  The crystal escillater unit plugs into the two ad jacent sockets as shown in Figure 1.
All circuits are switched with the exception of the final ftenk. %When it is desired to use 3
meters the small thumb screw on the resr of the tank tuning condenser is  Ioosened and the
flexible connection to the chassis insulator is removed, The § meter tank coil is fastsned
directly on top of the tuning condenser by a thumb nut and the thumb screw inte the front
nlate of the condenser frame, A single turn antenns link is plugged into the tank coil sacket
FKe. 1 and the antenna coupling adjusted by hending the link slightly, This tink musit be
coupled to the front or ‘celd’ end of the tank coil. The oscillatfer tuning kneb is sdiusted
after the rise in oscillator plete current and the oscillatoer plate tuning adjusted for maxi-
aum grid current.  Tuning of the antenna is done in the same manner as previously described,
A 1D meter crystal similar to the Biiley type HFZ bs used,




4. DPFERATION
{ay W Operation

With the transmitier tuned up a3 in Section 3 and with the audio gain in "ofi’ position,
i Operafiﬂﬂ ig affected by keving the iy itter with the plate switch

o
Change from send to receive is effecied by the stand-by switeh.

he % oDosiiion

{by PThone Operation

The microphone used should he of the high iop
phone. If low impedance microphones are used
ternally to the transmiiter. The micrornhone lea
the top of the input can and comnmected fa the srx@mrd termimals inside the can, The nuter
conductor or shiegld is connected tn the grounded terminatl and . the inner conductor to the un-
grounded terminal which is connected to the R.F., choke. The plate switeh 15 set in the phone
position and the audio gain control turned on and advanced until sufficient modulation 13
ohtained. The audio gain is ample for most micronhones and it will be feound that with a dia-
phragm orvstal microphone the proper setting of the main conitsol will be af about 3. Heduls-
vion will be indicated by a 10 M4 rise in modulation plate current reading o0 modulation
peaks, During phone operation the keving leads should be closed and control of fransmission
is serured by the transmit stand-by switeh.

ance tyme sush as a d;ﬂﬁhg&gm crysial micro.
4 be vonnectad ex

sten-un Lransiorme

b owire through

are brought in with a s;h,%.f%}-:'i ¢!

3. ANTENNA RECOMMENDATIONS

General

For antenns connection a separate nickup coil is provided on each plate coil., Connec to
the pickup voils are made by means of flexible lesds which v be soldered to the tgnned

winding so as to includs any desired number of fractional turns,

Hence, when the outnut coils are adjusted for the particular antenna used with the tfransmit-
ter ne further adjustment is necessary when changing bands,

to the piate coil at all

essively high im-

Since the portion of the pickup coil in use iz quite closely coupled
times and th? L ratio of the wlate is newver s¢ grest as 1o reguire Bn £xC
pedegnce to be reflected into the plate coil to obtain the oroper plate losding, satisfactory
counling may be obtained inteo resistive leoads varyving from low resistance Marconi or doublet
aptennas fo high resistance loads presented by matched-impedance single-wire fed antennas,
Ho provision is made in the transmitier fo tune antennas which are nw? o f
sions for the fraguency used and therefores present a reactive load., I{ the antenna uses
guires inductive or capacitive loading o tune to the operating {reguency, this must
with an externs] coil orf condenser. The winding of the pickup ©oil. because of its
coupling to the tank coil, cannot bs used as an inductive loading coil. but only as 5 <oup-
ling ceil., in scocordance with the best practice for obtaining stabie loading and maximan har-
monic aftenuation.

the oroper dimen.

The problem of nroviding a suitable antenna installation must, of course, be sclived by the
¥ 2

operator with due consideration to the space and facilities awailable., and the freguency
bands to be used, Fer those not acguainted with this subject. a study of the chapter on an.
tennas in the ‘Radioc Amsteur’s Handbook' published by the American Radis Relay Lesgue, Iac.,

West Hartford, Conn., is highly recommended. ©Qf the many types of antennas available, those

moest desirable from 2 standpoint of effivciency of power fransfer. mimimum radiation from

feeders, and simplicity of coupling arrangements are the Iohnson "0, two-wire fed matched-

impedance 'Y’ type, matched-impedance single wire fed, and twisted-pair doublet. The oific-

iency of twisted-pair fesders is rather low at freguencies higher than that of the 40 meler
mateur band.

A11 of the antennas listed abowve have the disadvantage of heing designed for operntion at
only o smingle freguency, sxcept that the single.wire fed antenna averates fa 1:;» satisfac
torily at multipies of its fundemental freguency. Anv of thes

used as a simple Marconi owerated against ground at the lower

antennas, may, of course, be

£ 3
frequencies.
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Matched - Impedance Antennas

These include the two-wite matched-impedance antenpas suchas the Tohnmson ‘Q°,°¥" and
twisted-pair fed doublet, and the single-wire fed matched impedance antennas. The antenna
coupling procedure for these antennas is firsi, connect the two antenna feeders to the antenns
terminals on the insulator 8% the side of the cabinet. In the case of the single-wire fed
antenna, connect one antenna terminal to & good ground connection. Second, connect the flex-
ible leads to the pickup coil so as to include apprgxzmﬂteiy the number of furns betwsen con-
nections given in the table below:

Amateur Band No. of Turns

180 Meters i
80

40 '

20 !

10 ¢

B A Oh 00 D

Third, turn on the plate voltage, press the keyv and tune the plate tuning condenser for mini-
mum plate current. If the antenna is cut to the proper length for the freguency and particu-
lar locel condition surrounding the antenna, and if the degree of coupling is correct, this
minimum plate current will be 90 MA, and the plate condenser setting will be very nearly the
same as that noted previously when tuning the plate circuit to resonance without the antenna
connected. If the plete current is two low, increase the number of turns in the pickup onil:
if the number of turns in the pickup coil is too great, the plate current will rise to some
value in excess of 150 MA, and no resonant indication will be naticed. If the smplifier tun.
ing dial reading at resonance with the antenna coupled differs from that noted without the
antenna coupled by more than approximately ten degrees of rotation the antenna is not of the
proper dimensions for the freguency used and is presenting a reactiwve load to the transmitter.
Operating under this condition will be at somewhat reduced efficiency.

Marconi Antennsas

A single wire, approximately one quarter wave long from transmititer te far end, or one of the
antennas described above, designed for operation at s higher freguency but used as a simple
“T* antenna, may be used as a Marconi antenna. Such an antenna should be connected in series
with an external loading coi! and variable condenser on antenna terminal. The other should
be connected to a good ground connection, such as a clamp or cold water pipe main, near the
spot at which the main enters the basement of the house. If the antenna is approximately one
quarter wave long, the loading coil may be of about the same dimensions as the plate coil but
with somewhat fewer turns. The antenna tuning condenser should have z capacity of about 200
mmfd,, but may be of the ordinary receiving type, If the antenns is shorter than one guarter
wave length, the number of turns in the loading coil must be increased to obtain resonance in
the antenna circuit. The number of turns reguired in the pickup coil for use with a Marconi
antenna will be less than that given in the table above, Starting with comparatively few
turns in the pickup coil, the plate tuning condenser is first set at the no-load resonance
setting previocusly noted. The antenna tuning condenser and, if necessary, the inductance of
the external loading coil are then varied until resonance is obtained in the antenna circuit
as evidenced by an increase in plate current at the resenant setting., The number of turns in
the pickup coil is then adjusted and the antenna retuned wuntil the oroper plate leadingis
obtained, As a final check the plate condenser is then retuned for a minimum plate current.
If the setting so found is different from the no- load resonsnce setting, the antenna circuit
is not in tune and the number of turns on the pickup ceoil is foo great.

Other Antennas

Other antennas, such as the Zeppelin, tuned doublet, eic., may be coupled and tuned somewhat
as described above for the Marconi antenna by using two antenns tuning condensers, two ex-
ternal loading coils, and series or parallel tuning, as reguired. However, a much more con-
venient arrangement consists of two variable condensers, a tapped coil, and 2 switch for con-

necting the condensers in series or parallel with the ceil as reguired, The ceoil is then
1ink coupled to the amplifier plate c£oil, using one or two turns of the pickup coil as the
coupling link at the transmitter. A 'pi’ network may also be used as a varisble antenna




coupling device by connecting the input terminals of the network fo the antenns terminals of

the fransmitter and uszing all of the turns in the pickup ooil,  The ‘wulti-band® antenns is a
variation of the tuned doublet, in which the transmiszsion line impedance i1g about the mean of
the terminating impedance, resulfing in a minimum mis-match and loss. If oroperly cut to

tength, it may be usad on several harmonic freguencies by coupling directly to the pickup
coil.

Dimensions and details are given on page 307 of the Hadio Ameteur Handbook for 1938, %hers
the copper tuning feeders prove unwieldy, very nearly as good results may bz obiasined by re-
placing them with feeders conzisting of two F10 wires spaced 1 1/2° to 2°, giving & transmis-
gion line impedance of about 400 ohms.

in any antenns, tuning system, expecially where no external tuming iz used, 2 careful check
should be made by the amateur to see that harmonic radistion igtat & minimum. Harmonic radi-

ation is apt fto be seriocus when the antenns, not carefully cut fo length, causes censiderable
detuning of the tank condenser.

5. NORMAL METER READINGE
Full ioad conditions

Dscilistor plate - 285 ma {70 MA on 5 meters) P.A, plates - 90 MA
P A, grid - 2 to 5 MA Mod., plate - 1068 to 125 MA on mod. peaks

7. TEST VOLTAGER
{With 1000 ohms per voli meter)

Full Load Full ioad
573 Fii - 5.0V, AC RE39 Plats - BOO ¥,
All Other Fils- 6.3 V. AC RE39 Scresn - 330 V.
ALEG Plate - 480 V., B39 Cathode - 19 ¥,
616 Bcreen - 350 ¥, HE39 Grid - 17 Y,
515 Cathods - 30V, 816 Plate - 3000V,
635 Plate - 213 V. 16 Bcreen - 25 Y. to 250V,
535 Cathode - 6 V. 816 Cathode - 5.
SF5 Plate - FEV, 616 Grid - 30 V.
6F5 Cathode - 1 v,
GUARANTEE
This transmitter iz guarantesd io be free {rom any defect in workmanship and material that
may develop within g period of ninety {20) days from date of purchase, under the terms of
the standard gusrantee, as designed by the Radio Menufacturers Association. Any part or

parts that prove defective within this periocd will be replaced without charge when subjected
to examingtion at our factery, providing such defect, in our opinion, is due to faulty mate-
rial or workmanship, and not caused by tempering, zbuse or normal wear. All such adjustments
to be made POB the factory.

Bhould i1t be necessary fo return any part or parts ta the factory, a 'Eeturn Material Permit’
muist be obtained in advance by first writing the Adjustment Department, who will issue due
authorization under the terms of the guarantee. The Hallicrafters Co., reserve the right
to make changes in design or add improvements to instruments manufactured by them without in-
curring any obligation to instsll the same in any instrumeni purchased,.

A}l Ballicrafters transmitters are built under Petents of Radio Corporation of America and the
American Telephone and Telegraph Company.
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EYMBOL

ABA

GE

2. IMIEX OF MANUFACTURERS

MANUFACTURER

Aerovox Torp.
Mew Bedfiord, Msass,

American Phenolic Corp.
Cicern, Illinois

Any manufaciturer meeting
the applicable American
Btandard Association
specification

Besde Electrical Inst. Co.
Penacook, N H,

Cutler-Bammer Inc.
#ilwaukee, ¥Wis.

Centrailab
Milwnokee, Wis,

Chicago Telephone Supply Uo.
Chicago, I1llincis

Egsex Wire Lo,
Chicage, Iliinois

General Flectric Co.
Schenectady, N.Y.

E.I. Guthman Co.
Chicago, Illineis

The Bellicrafters Co.
Chicage, Illinois

SYMBOL

HH

HY

IRC

jo

LF

5T

i

MANUFACTURER

Hart and Hegemsn Eiectric.CQ;:-'

Hartford, Conn.

Howard B. Jones Co.

Chicage, Iilinois

international Resistance Og,0 0 o0

Philadelphia, Pa,

E.¥. Johnsan Oo,
Waseca, Minn.

f.ittlefuse Inc.
Chicago, Illinois

Chmite Mig., Co.
Chicago, Illinois

Oak Mfg., Co.
Chicage, Illinois

RCA Manufacturing Co.

Camden N, J.

Sprague Spescialties Co.
North Adams, Mass

Standard Transformer Corp.

Chicage, Illincis

Itanh Radio Products

Chicago, Iliinois

Co.,




