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HARVEY-WELLS ELECTROKICS, INC.
INSTRUCTION MANUAL AMATRUR TRANSMITTER

MODELS TBS-50B, TBS-S0C AND TBS-50D

GENERAL

The TBS-50 is = versatile general purpose PHONE/CW trans-
mitter capable of dslivering REF power on sll smateur freguencies
from 3.5 me. to and inclunding 148 me. It mey be used with any plate
voltage up to 450 volts and the tube hesters may be operated from
either 6 or 12 volts. Dynamotor and vibretor power suuplies are
avgilable for portable/mobile operstion, end an AC pover sunply
for fixed station equioment. Three tranemitter models sre aveailable,
TBS-50B for C.W. only, the TBS~50C for carben microphones, the TB5-50D
with &8 built-in, three tube preamplifier for cryetal or high impedance
dynamie microphones. These are improved models of the original TBS-50
and TBS-50A.

TECHNICAL CHARACTERISTIOS - TBS-50B, TBS~50C, TBS-30D TRANSMITTERS
Sizet 13-1/4" High x 9=1/4" Wide x 8-1/2" Deep

Weight: 17 Pounds

Tabes! TBRS-508
6AQ5 Oscillator/multiplier
6AQ5 Multiplier
807 ¥ingl Amplifier

Tabent (Additionel in TBS-300 and TBS-50D)

6L6G (2) Modulators

Tabes: (Additional in TBS=30D Only)
6AU6 let Speech Amplifier
6AU6 2nd Speech Amplifier

12407 Phase Inverter
FREQUENCTES
Output Crystal
3500 3500
4000 4000
7000 3500
7300 3650
14000 3500

1400 3600



FREQUENCIES (Continued)

Outvut Crystal
21000 3500
21450 3575
26960 &740
27230 6807.5
28000 2000
29700 425
50000 5555- 5
5L000 4000

154600 8000

148000 8222

MICROFHONES
TBS-50C Single button, high gain, carbon, 200 ohmm,.

(The conventiohal televhone handset microphone
worka very well. Surplus handsets T5-173,
ES=-23 and TS-11 contain microphones that will
adequately modulste the TBS-50.)

TBS- 50D Crystal or high impedance dynamic at =50 &b
approximately.

QUTPUT COUPLING

Simplified pi type designed for non-reactive antennas or
fasders hetween 50 ohme and 500 ohma.

FRONT PANEL CONTROLS

BAND awitch, for selecting proper band

DRIVE, for adjusting erid excitation to 807

FLAT®E, 807 plate tank

LOAD, antemna loading adJustment

POWER/OFF switch, wired to control input to power supply

TRANSMIT [STANDBY switch, wired to control output of
power supply

OW/PEONE switch for A-1 or A-3

GRID/FLATE meter switch

CRYSTAL sockets for 3/32 dia. pins on 1/2 centers, or
1/8 dia. pins on 3/4 centers

INPUT control switch, for shorting cathode choke of
ogcillator for YFO operation



TECHNICAL CEARACTERISTICS - APS~-30, DPS-50, AND VPS-50 POWER SUPPLIES

IPS-3006 DPS-5012
Size: 5 3/4%H x 9" x "D 9"H x 12°W x 63D
Veightt 15 1bs. 26 1bs.
Inputs 6 v DC, 12V DC.
Outputs 00V, @ 250 ma. LOOV. ® 250 ma.

APS-30 VPS- 5006
Sizet 7%H x 11*W x 8"D 54"H x BAYW x 7D
Veightt 22 1bs, 7% 1bs.
Input: 115V, 50~80 cy.AC 6 v. DC.
Output: HI, 425¢, @ 275 ma. 275-300V. ©

10, 3007V. © 275 ma. 250 ma.

INSTALLATION

There are two terminal strips provided at the reer of the
TBS-50 g0 that comnections may bhe made to cover a wide variety of
operating conditions. Reference to the schematic wiring diagrsm will
ghow how these terminal strips are connscted into the cireult: the
following details will cover a few of the possible combinations. All
views are looking at the rear of the transmitter; terminal #1 is at
the upper left, terminal #1k4 is at the lower right.

Assuming the TBS=50 is to he overnted as a complete trans—
mitter, comnect the terminal etrips as in Mpgures 1, 2, or 3 depend-
ing nupon the type of power suprly nsed. Connect the power cord frem
the power smpply to the chassis comnector st the rear of the TBS-50.
The transmitter and power supply mey Bow be controlled by the front
penel POWER/OFF and TRANSMIT/STANDBY switches.

In case it 1z desired to construct a power supply. the
voltages and currents should approximate those ae shown on the circuit
dlagram of the APS~50 Mgure 17. A female power connector is sup-
plied with the TBS~-50 and this should be comnnected to the power source
a8 irndicated on the schemetic disgram with the high voltege connected
between pins 1 and 7 and the heater voltage hetween pins 2 snd 7.
Toggle switch leads asre brought to pins L and 5 and these may be con-
nectad in series with the primary AC to the power sonrce, also the
leade brounght to mine 3 and 6 may be nsed to control the AC to the
plate transformer.



FOR NORMAL PHONY./CY¥ OPERATION
WITH
AC POWER SUPPLY TYPE APS-50

(4257 POWER SUPPLY £V OF HFATERS)

10K OHMS
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Figure 1.

FOR NORMAL PHONE/CW OPERATION
WITH

£V DYNAMOTOR SUPFLY TYPE DPS-5006 OR AV VIBRATOR SUPFLY

TYPE VPS-5006

(300V POWER SUPPLY AND &V OY HEATERS)
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Figure 2.



PFOR NORMAL PEONE/CW OPERATION
WITH
12V DYNAMOTOR POWER SUPFLY TYPE DFS-5012
(4OOV POWFR SUPPLY AND 12V ON HYATERS)

®

(9) 1500 OHMS

10 WATTS
“io—
‘l' 10K OHMS
@ 2 WATTS

©)
(%)

Yotet Terminsls 1, 2, 3 sand 4 moy de connected as in
Mezure 2 for 6V heater operation.

@@@éé®®

Iig;u.re 3

FOR EXCITER SERVICE
(MODULATICY RENCVED FROM 807 PLATE),
KOOV POWFR SUPPLY €V ON HTATERS

®
1500 OHMB

10 WATTS
@

(2 10K OHMS

2 WATTS
®)
¥

Note: Lceve PHONE/CW switch in PHONY position.

20-25 WATTS
AUDIO AT

500 OHMS

&é%éééé

Maure L.



A three contact microphone Jack is used with s lead brought
out to pin B so that, if desired, a push-to~talk circuit may be easily
wired in.

NCTE: ¥hen using & two contact plug, the
nicrophone connection to the ring
contact of the Jack mist bhe changed
to the tip contact of the Jack for
proper operation of tha microphone.

With all connections made and voltage applied to the tude
heaters, the tranemitter is resdy for operation.

All circuits of the TBS~-50 except those aszoclated wlth
the 807 plate and the antenns for all bands except 50 and 144 me.
are pre-tuned at the factory snd require no further adjustment for
any frequency within the bands. A later paragrsph will descride
the tuning of these two high frequency hands.

Some antenna and feeder systems on 3.5 sand 7 mc. will re-
quire an externml variasble receiving type condenser connected
between the sntenna post and the chessis ground. It will ba well
to connect in such & condenser heving a maximum valne of .0005 mfd.
(300 mmf.) or .001 mfd. (1000 mmf.) in case the sntemna does re—

quire it. It will be imvossibhle to resonate the 807 plate circuit

on 3.5 and 7.0 me. without gn antenna unless thie extermal
denser is ysed., Set the BAND gwitch to 3.5, the load to 10, (marxi-

mum capaclty), the extermal loasd condenser to maximum capacity, the
DRIVE to 14 or maximum, the emission togesle to PHORE and the meter
toggles to GRID. With a cryetal of the correct frequnency plugged
intoe the crystal socket, and the INPUT control switch set towards
CRYSTAL, apply plates voltage and note thet the meter reads grid
current to the 807. Turn the meter switch to PLATE snd quickly
tune the FLATE condenser to resonance. Now with the antemma con-
nected rotate the external losd condenser to minimum and the LOAD
condenser if neceseary, all the time keeping the FLATE condenser
tuned to resonance until the 807 is loaded to maximm output
prefersbly as indicated by an RF mumeter in series with the antenna
or feeder. The 807 plate current should be about 100 ma. At this
time turn the meter switch to GRID snd adjust the DRIVE for maximum
ontyut, usually resulting in a grid current of about 1.5 to 2.0 ma.
At this point the transmitter is ready to be moduldted if an phone
crystal ie being unsed, or a key may bhe plugeged into the key Jack
and the emission switch set for CW. All stages are keyed including
the cryetal so thet break-in operation is possible. On the TBS~50D
a hols is provided on the right hand side of the cabinet thrm which
the gain control may be adjusted for proper modulation.

Operation on the first six bands (3.5 thru 28 mc.)} is
exactly es described sbove, heing careful to use the prover fund-
emental crystal in accordance with the card on the front panel.

The frequencies of the varions tuned circuitsare shown in the table
on the circult diagram, and the tuning is sufficiently broad to
cover the entire band necessitating no crystal or multiplier circuit
tuning. On the 50~54 mc. band however, these circuite must be tuned
if end of hand operation is desired.



The set is factory tuned with a 5750 ke. crystal snd
erystals in this vicinity resulting in a carrier freqnency of about
52 me. may be nsed without retuning. If end of band cperation is
depired, melect the proper crystal, end with power on, and the JRIVE
control at maximmm adjust the emall mica compression trimmar, Figure
16, and multiplier coil 19, Tigure 15, for maximum grid current. Oper-
ation over a small fremmency range may then be had by plugglrg in
crystale: ss long es it is possible fto secure approximately 1.5 ma.
of grid current it will be unnecessary to retune the preliminary
circuita.

Operation on the 1Ll mc. band requiree certain coneider-
ationg. Becsmse the 807 tube doubles to this band and dbecanse it
ia outeide the normal range of the tube, the plete efficliency is
very low and for this reeson the plate voltage must be limited to
300 volte in order not to exceed the plate dissipation of the tube.
The terminal etrips should therefore be comnnected in accordance
with Mgzure 2, znd the HI-IO switeh set to LO if the APS-~-50 power
fupply ie nsed. As in the preceding paragraph the tranemitter is
factory tuned with an 8100 ke. crystal for operation on sbout 146 me.
¥ith a crystal in this vicinity the BO? grid current should be about
2 ma. and a flashlight bulb connected to one or two turne of wire
1/2" in dismeter snd coupled to the small coil in the B07 plate lead
ghould 1ight. X¥o particular dip will be noticed in the plate currant
ae the PLATE condeneer is tuned@, but it should be tuned for greatest
brilliancy of the bulb. A geparate antenns connector is provided
for this bend, snd a self-supporting antenna or a low impedance
feeder may be connected to it thru the hole provided in the top of
the cabinet. On this band the LOAD condenser will have no effect;
loeding shonld be adjusted by varying coupling coil.

1f end of band operation is desired on this band, coila
13 and 110 must be adjusted for maximum grid current. Note that
12 and 110 are alsc used on the 50~54 wmec. band; therefore, after
any tuning of the 144-148 wc. band, adjustmente must be made to the
mica compression condenser and the L9 as discussed above.

NOTE: On the 50 and 144 mec. bands some crystale will
*ping” dne to regenaration. If this occure detune L3 very slight—
1y (if 1b44 mc.) or detune tha mica compression condanser very
slightly (if 50 me.)

ROTE: TRacause all circuite are tuned only with tube
and eircult capacities, variatione in 6AQS tubem msy give trouble
becsuse of a change in inter-electrode capecities. The circuit
values were chosen to operate with either RCA or GE 6AQS tubes.
In cagse of trouble in securing grid current particularly on the
higher frequencies, with other make tubes, change to either ROA
or GE brand.

OPERATIONR OF TBS-50 WITH A VIO

The TBS-50 may be drivan by a VFO providirg the output
voltage im at least as high as that obtained from an active crystal.



The INFUT contrel switch should be set on VFO tc elimlnate
any tendency of self-pscillation in the TBS-50.

The usual method of feed is from the plate of the last
tube in the VFO into the TBS-50 crystal socket, as shown in Figure 5.
Be sure that a blockinz condenser is ueed and that the ground con—
nectes to the outside cryetal socket pin.

o O
Last tube in VIO i .002 Crystal
\%E 1 '
! g g Z
™ any coax such as
Ed , -l RGS59U, RG&U, etc,
L S - not over 5 feet
= 4- Tane for maximum grid long TBS-50

current on TBS-5)0 metar

Pigure 5.

If the ontput from the VFO 1s a low impedence link, the chances
are that there will be insufficlant voltare avallable soc a supplementary
tuned circuit will have to be used as shown in Figure 6. The link line
may be of any reasonsble length. See any amateur handbook for ccil and
condenser values,

Last tubd in YFO Tuned to usual

é h crystel frequency- QO O
— tuns for maximum
r g grid current Orystel

T 0 9

i TBS.50

-
QL (T

Figure 6.

It 1s recommended that the output frequency of the VFO de

the pame as the crystal which 1t replaces as shown by the chart on the
front of the TBS-50.

If it is Adssired to key the VFO when keying the trznsmitter,
the circuit in the VFO which is to be keyed, one side of which must be
ground, can be connected between pin #8 and pin #2 of the termingl
strips on the back of the TBS~50. When the key 1a closed, pin #8 will
be comnected to pin #2 thrm greund.
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ANTENEAS

Much could be written regarding types of sntemnas for the
amatgur bende as svidenced by the sntenna sections of the amatsur
hendbooks such as that published by the ARHL to which the reader 1is
referred. The TBS-50 was designed to work into sny non-reactive
losd between 50 and 300 ohms, but actunally will loed into a wide
variety of sntenna systems. As the ontput is unbalanced, that is
one antenna and one ground lead, it will not work satisfactorily
into & balenced aystem such ss parallel wire tuned or untuned feed-
srg without an externsl matching eircuit such as those shown in

Figure 7.
¢

ANTENNA POST LOW IMPEDANCE
:Pm (CURRENT FED)

% /II“{E;DERS

CENTER OF /

GROUND COIL
MAY BE COAXIAL CABLE
OR TWIN LEAD
_,f HIGH IMPEDANCE
;Bm 7 (VOLTAGE FED)
FEEDERS
# /
CENTER OF
GROUND COIL
Figure 7.

For a tuned current fed feedsr system nse Figure 74, for
en untuned line or s tuned voltage fed feeder use Figure 7B. The
coil and condenser or the net capacity of the two condensers in
geries mMust remonate to the operating frequency.



The TBS-50 works nlicely into a single wire feeder or into
a coaxial feeder such as RGB8/U or RG11/U. These are untuned feeders
and may be any length. The length of a half-wave sntenns may be
calculated from the formula

1 in feet = 468
fmc

For = single #12 wire feedsr the distance from the center
at which 1t connects to the antenns 1e¢ 0,133 times the length.

¢
L
0
—a R GO
FEEDER
(any length)
Figure 8.

For sn operating frequency of 3600 kec.
L = 130!
D= 17! 4B

The length of a simple half-wave antenna center fed with
low impedance cecaxial feedsr may be figmnred from the above formula
and for 14.2 me. 1s3 33 feet.

4 simple way of feeding 2 300 ohm twin lead feedesr on the

higher frequencies mekes use of a length of RG11/U acting as & $rans-

former connected as followa!

11



ANT,

TBS-50

GND.

+RG 11/U

\—/

Mmre 9.

As the R311/U acts as a transformer, 1ite length is
eritical and may be calculatad from the following formlat

3%0.0. = length in inches
m|e

This 1e¢ the length of cable to be used; the ends may be stripped
1/2 inch or so for making comnections. The traneformer may be
connected directly to the TBS=50 with short leads, or RG11/U cable,
any length, may be used.

If the 300 olm feedsr is used to feed a length of 300 ohm
twin-lead as a folded dipole, the length of the flat-top may be
calculated from the followingt

.5.';.’*& = length of flat-top in inches
me

A typical feeder/entemna cut for 29 me. which should give good resulte
over the entire band 1s sketched on the following page in Pigure 10.



= 16 FT. 5 IN,
C ,r

300 OHM
TWIN-LEAD

Ut

ANY
LENGTH
wr, |
TBS-&?
RG 11/

11 FT. 2 1)N.

Figure 10.
EXCITER OPERATION

The TBS-50 may bde used to 4drive a higher powsred am—
plifier arranged for either push-pull or eingle smded operation.

Any types of tubes may be used, tricdes or pentodes as
long as the driving requiremsnt does not exceed 20-25 watts.

Three sugzested waye of feeding the higher powared stage
are shown in the following sketches.

13
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MAY BE COAXTAL CABLE

OR TWIN LEAD

/

/
5

J
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ANT.

ﬁﬁ;GND.

CAPACITOR MAY BE REQUIRED
HERE (100-1000 MMF IF
LOADING OF EXCITOR IS HIGH)

[
IX

\|
VN
¢ D]

(_ MAY BE COAXIAL CABLE —

OR TWIN LEAD

Figure 11,



The 6L6 modulators may be used to drive a higher nowered
Class B stege using the sudlo power svalloble (See Figure 4). 'The
output impedsnce 18 500 ohmg and s trsnaformer from 500 ohms to
pash tull grids should be used to the modulstor tubes.

SERVICE NOTES
GEXERAL

Good sctive crystals imst be used with the TBS-50. The
erystal osclllator clrcult 1s somevhat regenerstive and if wesak
crystals are used self-osclllation may occur which mey result in off
frequency overastion. If in doudt, tune a nearby recelver to the
transmitting freaunency. If 1t 1s not » pure steady crystal controlled
s1gnal, the probebility 1s that the crystel 1s wesk and is not con-
trolling the freouency. Since the TES-50 1t keyed in the cseillator
circult for dresk-1n overrtion, » weak crystel mey not follow the
keying proverly. Response of poor cryestels cen In some cases be im-
nroved b cemnectine » smell capscltor (aonroximetely 20 mmf) from win
7 (gr1d) of V1 (6A35) to the CRYSTAL side of SW9 (INPUT switch).
(Shown 1n dotted lines on schematic disprams)}. This will vrovide feed
back cavaclty to improve crystal amctlivity.

Before putting the tremsmitter on the alr, it 12 & good
1dea to become femlliar with 1ts operation using » dummy load.
This load may be rn ordinary 60 watt 115 V lamp buld connected
directly from antenna post to ground. With thie buld the loading
operation cen be checked ~nd the actual modulastion observed. On
the lower frequencles, z condenser will have to be connected 1n
parallel with the load circult as described on page 7.

With some transmitter 1nstnllations on certein freonency
bands, RF feedback may occur. On the higher frequenclee where the
ground wire 18 often at lemst 1/2 wavelength long, and therefore
does not ground the transmitter to RF, connecting the transmitter
ground post to any large nearby metsllic obJect such as a file
cabinet, metal tsdble, etc. will usually eliminste the feedback.

If a push-to-talk micronhone 1 used with the TES-50C
or TBS-50D the relay actuated dy the microphone switch shoild de
DC operated to avold any AC in the mlcrophone ground lead which
might cause hum on the earrler.

The TBS-50C may be converted to a TBS-50D at any time by
2dding the crystal microphone presmplifier (Model CMA-50), mounting
holes for which are already vunched in the chassls. A detalled
inatmection sheet 18 nrovided with each amplifier showing how %o
install snd connect 1t to the tramsmltter.

The TBS=-50B may be converted to elther a TBS-50C or a
TRS-50D at sny time. All the neceesary mounting holes are alrezdy
punched in the chessis. Complete Harvey-Wells kits are obtalnabdle
containing all the neceesary parts with s detalled instruction sheet
showing how to0 1nstall and connect the parts to the transmitter.
The TBS-50B is slrerdy wired to be converted to a TBS-50C and all
that 1c necessary 18 to mount snd connect the parts contained in the
kit.
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KOTX: The unsoldered wires in the TBES-50B are the
wires used 1n changing TES-50B to TBES=-500.

CHECKX VOLTAGES FOHR TB3-350

The following voltages in Table I below mre average voltage
figures snd will vary slightly in various production runs. The volt-
ages were read with a multimeter having an input resistance of 20,000
ohme per volt. Inasmuch as wome of these voltages depend upon aatual
operating condltiens, when maeking measurements be sure sll conditions
are as stated below:

Frequency -~ 28 mc.

Power Supply - APS-50

Drive full on

Switch position high

Mlly loadsd dy real or dummy antenna
Phona pesition - No modulation

Input switch towards erystal

Rear terminal connections as in Fipure 1

Tube Joltage
6AQ5 Osc. cathode 13.5
6AQ% Osc. screen 213
6435 Osc. plate *270
64Q5 Doubler screen 240
6495 Doudler plate *310
6AQ5 Doudbler cathodse 14.75
807 Scresn 295
807 Plate 25
2~6L6 Screen 380
2-6LE Plates 120
2-6L6 Cathode 0.5

* Measured thru 45 ohm 2.5 mh choke
OFEBATION OF TBS-50 INTO 8' VERTICAL CAR ANTERNA ON 3.9 MC.

The TES5-50 may easily be loaded into a short verticsl car
antenna on lower frequency bands providing the right procedure 1is
followed. 1In mounting the antenns snd arranging the feed-thru insu-
lator on the car, teke care to keep the capacity to gronnd as low
as possible, as this will govern to a large desree the radiating ef-
ficlancy of the antenna.

A large load coil 1s necessary, prefersbly air wound so
that a connection can be made to any turn. This coll should be
about 100-200 microhenries in inductance, the actual velue de-
pending upon the actusl capacity of the antemns, 1ts bdase mount,
and the capacity of the lead-in wirs. The coll must be large
enough to resonate with the total of the above capacities to the
oparating frequency. One suitable air wound coil for 3.9 me.
would be 4 dlameter, & long wound 10 turns per inch,



Mount the coll well away from the car body, and comnect
the bottom of the coll electrically to the car chesels. Connect
the antenna by a sultable clip to the top of the coll. Comnect the
ground post of the TBS-50 to the car chasels, and the antenna post
by & sultadle clip to the coll about half way up. Comnect & small
necn duld to the asntenna tc serve as a tuning indicator.

With the TB3-50 tuned up properly and the LOAD conden-
sar set for full capacity, vary the position of the two taps until
the neon tuldb lights brightest without exceeding the maximm loading
of the 807 tube. After every adjustment rerescnate the PLATE con-
deneer.

It may be necessary to add an external condenser of
250=500 mmf between antenna and ground leads of the TBS-50 1f any
difficulty 1s experienced with too heavy loading.

Properly loaded there should be lots of "fire" on the
antenna when touched with a pencil.

Low=loss Alrwound

Coll adout [)«—  Neon Buld
100 - 200 '
Microhenries Antenna - keep

capacity at base
mount and feed-
thru as low as
possible

~~ A
\—/ Ground to mstal of

250-500 mmf, car body or frame

Tigure 12,
OPXRATION OF TBS=50 ON 2374 XC AND 148.34 MC YOR C.A.P. USE

Much interest has been shown regarding the possibility
of modifying the TBS5-50 transmitter to work on the two special
frequencies of 2374 kc. and 148.14 me. allocated to the Civil Air
Patrol.

17



Operaticn on 148.14 me. ehould require nothing other
than careful tuning of tle multiplier circait colle L3 and L1O
a8 axnlained elsewhere 1n the inetruction book. Thie procedure
will Ybe focilitabted if 2 receiver with an S meter 1s tuned to
the proper harmonic, tunings dbeing done for highest meter reading.

C¢ircuit addltlons are necessary for 237 ke. operation
and are described helow.

(1) Connect = 50 mmf. silver mica copndenser (Cornell
Type 5B or equivalent) across coll L4, This t'mes 1% to 2374 kc.

(2) Connect a 300 mmf. mica condenser (Cornell Type 4
or Type 9 or equlvalent) in parallel with C15. Thie makes total
capacity of LS50 mmf.

() fonnect a large condenser, or two or more conden—
sers In perallel totailing sbout .003 mfd. direetly from the ap-
tenna post to the ground post. At leazst .001 mfd. of this should
be variable as t/.1s is the new LOAD condenser used in conjunction
with the front pansel LOAD condenser to load the antemna. The
001 mfd. variable capsclter may be a 3 gang recelving type with
all sectlons connected in parallel. The remaining 002 mfd. may
be mica (Cornpell Tyre &4 or Type 9 or equivalent).

The tranemitter may now be connected to an sntenna =nd
the TUNE and LOAD condensers, including the external one, adjusted
for greatest antennm current. The antemnna mey conslst of a random
length of wire worked agalnet ground or may be 2 1/2 wave flat
top with a single wire feedsr,

Notes:

In cese trouble ig experlenced with too 1little or too
mich antenna loading, use more or less capacity than the .003 mfd.
above.

Tune a nearby recelver to 2374 kc. to meke sure the crysta
1s oceclllating, in case no grid excitation is obtnlned.

A 60 watt 115 volt lsmp duld can be used as a dqumny an-
tenna to check operation of the tranemitter.

OPERATIOR OF TBS-50 FEOM PE-103 DYNAMOTOR

We have had many requeetes for information concerning the
suitabllity of the surplus dynamotor PE-103 for vovering the TBS=50,
TBS-50A, TBS-50C, or TES=50D in-mobile operation. Although this
dynamotor 18 rated at 500 volts and 160 ma. snd 1s overloaded if
called upon to deliver the 250 ma. Trequired by the TBS=50, 1t will
operate satisfactorily 1f certain precautione are obeerved and if
the possihility of burn-out 1e overlooked or discounted.

If the TBS-50 1s operated on phone fully losded, from the
FE-103, the 250 ma. current drain will redoce the voltage to adout



425 volte, which 1s correct, provided that no greater then £.0 volis
1c errlled to the dynsmotor leads (when set for &V operations).

Therefore!

(13 Always leave switch in PHORE positlon.
(2) Alweys overate TBS-50 loaded.

(3) Never operate CW.
(4) Never operate unlosded.

2) Never sllow dynamotor input to exceed 6.0 volts.
§) DNever use with TB3-50B.

St e

Fallure to heed these precantions will probably result in
burned out colls, and demaged components due to toc high plata
voltage, and these willl not be replaced without charge.

MODIFICATIONS REQUIRED FOR OPTRATION OF TBS-50 O 1.8 MC.

There are three points which nmst be considered in meking
these mcdifications and they are as follows:

1. Tuning L4 to 1.8 me. This can be done by scldering a
capecity of sbout 100 mmf. to the terminals of Li. Thle capaclty
ghould be made up of a fixed condenser of apnroximately 80 mmf, in
parallsl with a mica compression type of 3 ~ 30 mnf,

2. Resonating the finsl 807. This can be done by connecting
en externsl plate coil of aspproximstely 15 microhenrles from entenrna to
ground post. This coll can be sbout 15 turns of $#18 D C C wire close
wound on a 2% dlameter form.

3. Reeonating the sntenna. Since the average sntenns will
be worked against ground at 1.8 mc., the best way to couple to 1t 1s
with a counling coil tuned with a serles condenser. Thig coll can be
about the size of the externsl plate cecil, bdut should be wound on a
larger or smaller form so that it can be 8l1d over into the vplate coll
for counling purnoses.



Flgure 13.

L 201 N\
for J
i)
g L 203
L & tuned internally L 202 Alternate %0
to 1.8 me. nete?

@ 0" 1.5&

— = mat be good earth ground such
as waterpipe

L 201 15 turne #18 D C C close wound on 2" form.

L 202 15 turne #18 D ¢ C closs wound on 2 1/2" form.

L 203 60 turns $#18 D C C close wound on 2" form tapmed every 5 turns.
=201 500 - 1000 mmf.

With the TBS-~50 modified as above and comnected as shown
in Figure 13, set the band switch to 3.5, plug in a 1.8 me. eryetal,
and with power on, tune the condenesr acrose L4 until the crystal
osclllates stably and B07 grid current 1s obtained. Nexti, eet the
IOAD condenser to zero snd use the FLATE condenser to tune for
minimum 34p on the plate meter. Set the IRIVE for about 2 ma. of
Zrid current. Until the load 1s connected to the final emplifier,
the crystal may not start every time. If this 1s the case, dstune
I% sndfor the finsl tank circuit until the crystal 1s stable.

Connect up the antenna circult as shown in Figure 13. The
series condenser can be a three gang droadcast type with all sectlons
in parallel. If no EF ammeter 1s avallable, use a 60 ma. pilot buld
shunted by a few turne of #18 copper wire.

A good ground must be used as this carrles as much RF as
the antenns, and a comnaction to a water plpe or some other system
of undsrground conductors is recommended. Urless the sntenna con=
sists of a straizht length of wire 125 ft. or so in length 1¢ is
probable a loading coll will be required in series with the asntemna,
connected me shown in Figure 13.

With the tranamitter operating, tune the antemna serles
condenser and adjust the coupling of the sntemna coll so that the



sntenna current is highest with a resonant 807 plate current of 100 ma.
or 80.

A good earth ground is a yust and is as important as the
antenna systam.

Sugpested Antenna Systams for 1.8 Me.

———

i Total wire length End fed 3.5 or 7.0 me.
| 150 = 200! antenna
-_ .|
A, |
Any high frequency
| antenna fed by comx
Center fed 7, 14 T—— cadle if the cadle
or 28 me., antenna length 1w over
if feeders are

40 feet.
over 40 ft. long.

c. D.

Plaure i,

A1l the adove, except A and B, may need a series loading
coll to reescnate the antennas to 1.8 me. ms shown in Figure 13.

Refer to amateur publications and handbooka for other

types of antenna systame for 1.8 mc. and further suggeations on
tuning and leading.

21
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115V,
50-60 Ny
A.C. *
Sv.-BA. |0 HENRIES
“ P . m—l -
6.3V.-5A. I2MFD. 25K
600V, —= 20w
425 V. —=
275 ma.
- T T
NOTE: DOTTED LINES SHOW _’—I_b
PUSH-TO-TALK CIRCUIT. —_—— '
RELAY IS A D.C. TYPE BAT '
PREFERABLY REQUIRING ll '
LOW GCURRENT. BATTERY
VOLTAGE DEPENDS UPON
RELAY USED. RELAY (
LEAVE “STAND-BY" SWITCH "OFF." i

SCHEMATIC
MODEL APS-50 A.C. POWER SUPPLY

Figure 17



u AMP

02lny YEL RED + FJSE
65w + ———e O\
-0— - - — BRN BYNAMOTOR GAN
‘ 12¥vDC  INPUT j
+ BLK| 400Y¥YDC. 250MA
- — RED-BLK
GUTPUT ED-BL
12 ¥.0.C, GRN-BLK
i ===~ YEL-BLK
1 ’
— j.

[
FOR PUSH-TO-TALK
CONNECT &6 TO &
INSTEAD OF TC 7.
SCHEMATIC DIAGRAM
OPS-5012
|, AMP
DY NAMOTOR 2 FUSE
rull A — D
+ f INPUT Ev0.C. INPUT OUTPUT
* * 400V  250MA AMFD
6.0 G, | OUTPUT ] | 600V D CW.

RLYI

FOR PUSH-TO-TALK
CONNEGT 6 TO 8
INSTEAD OF TO 7.

SCHEMATIC D|AGRAM
DPS - 5006

Figure 18
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HARVEY-WEILLS ELECTRONICS INC.SOUTHBRIDGE MASS.

AMATEUR SERVICE NOTICE #10
SUBJECT: Mobile Operation of Bandmaster Series Transmitters.

Bandmaster transmitters with serisl numbers gbove 3353 have
mounting holes provided in the chasels for attaching a transmit-receive
relay and input and output coaxlal feed line connectors. A remote
control panel complete with cables 1s also aveilable making these
units readily sasdaptable for push-to-talk mobile operation.

The required componente are as follows:

Qty Description H-W Part No.
1 Rel gy, Advance K1604RF
6 v. DC 25 chm coil 48A1016~1
3 Cinch Connectors #8134 18N1002~2
3 Plugs for sbove, Cinch M=93 17A1000-1

The sbove items will provide for locesl push-to-talk operation
when opereting with a DC supply. For a complete remotely contrelled
moblle installation, the following sssemdlies are avallable:

1 Remote control panel agsembly for dash board
mounting, complete with interconnecting and
microphone cables.

1 Dynsmotor Assembly DPS-5006

1 Push-to-talk hand microphone, Universal type CU-1

Although all Bandmaster transmitters sbove serial No. 3353
have the required mounting holes for the sbove components, the carbon
microphone Senlor medel is to be preferred for moblle use as there ia
less likelyhood of trouble with nolse plek-np in the high galn micre-
phone preemplifier of the Deluxe, and, in addition, the carbon type
microphone is more rugged and better adepted for mobile work than the
lower galn types.

The mounting holes for the relay will be found on the tep 1lip
of the chassls near the rear. Mount the relay underneath this 1lip with
the contacts feclng in as in Flgure 1.



//////——- Front Penel

Contecta on
chaesis side
(ingide)

Relay mounted
underaide of chsssis
top
FIGURE 1
Top View TB5-50 Showing Locetion of Relay

Mount the two antenna connectors in the holes on the resr 1lip, end
the microphone comnector in the holes edjscent to the power comnector.

Wire the relay snd the comnectors as shown in Figure 2 making refer-
ence to the maln Bandmaster dimgram for the complete comnections.

QE§ To receiver
é;; To antenna
=16 .01 mfd Eglﬁh“<)

Ti 4

) ‘5\0
& L
Standby SW 7
|

110 Ol 8
210 0|9 P
310| |00 2 . &
L 10O 0|11 -~ Vv
510 ol 12 0 A J2 Mic
6§ O Ol13
710 O] 14 . - @ To remote

731 T8 2 h— panel if usged

FIGURE 2

Connections; Relay & Connectors, TBS-50



Small diameter coex ceble such es RG-58/U can be used nicely in
the connectors.

The transmitter mey now be opersted push-to-tzlk when powered
by & DPS=-5006 or equivalent, end when the micropnone is plugged into the
front penel. If remote operztion for moblle work is desired, the remote
control panel or equivalent should be used, with the leng cable from
this penel nlugged into the resr power connection of the Bgndmsster and
the microphone lead plugged into the microphone cireuilt. The DPS-5006
ghould now be mounted under the hood nesr the battery end the cable
plugzed into the rear of the remote control penel and the microphone
into the front Jeck. This panel now controls the transmitter. The
STANDBY switch on the Bandmaster front venel is left OFF end is no longer
used, For tune up, remove the microphone from the remote panel end plug
it into the front penel jJaeck of the Bandmaster.

CAUTIQON

In mobile operetion where the remote penel £nd long interconnect
ceble are used, the trensmitter should never be opersted unless the car 1is
running znd the generator ls opersting to maintain a battery terminal volt-
age of at leest 6.5 volts; otherwise the relay in the transmitter may not
close due to the voltege drop in the interconnect cable, or the output
will be low due to too low heater voltesge on the tubes.

July 28, 1950
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HARVEY.-WELLS ELECTRONICS INC,SQOQUTHBRIDGE, MASS.

AMATEUR SERVICE NOTICE #11
SUBJECT: Loeding the Besndmaster to a mobile antenna.

Some difficulty has been experienced in mobile installatlons
with antenna losding, and questions have been raised as to Just how
sntenna conne ctions should be made. On the higher frequency bands of
14, 28, 50 and 144 mc. where a 1/4 wave verticel antenna 1s used against
the car body, the impedance between the bottom end of the sntenna and
the car bedy 1s low, between 25 end 50 ohme, sc coax cable such as
RG~-58/U can be used as a feeder. The 1/4 weve antenna should be mounted
verticslly on the cerr, trying to keep it as far as poeeible from the
car body, end should e mounted with the botiom end close to but insu-
lated from the car. B8G-58/U cen then be used, one end to the base of
the antenna with the center condnctor connecting to the bettom of the
sntenns, pnd the ahield connecting to the car body immediately adjacent
to the antenne, snd the other end connected te the tranemitter as usual,
center conductor to the antenns post, #nd shield to ground post. On
the 14, 28, 2nd 50 me. bends the LOAD condenser will control the loading
end on 144 me. the position of the pilck-up link will control the loeding.
See Figare 1.

When operating mobile on the 3.9 me. bend end on 14 me. when
& shorter than 1/4 wave antenna is used, 1t is sometimes difficult to
load the transmitter. Thie is usuelly becemse the impedance of the
entenna is too high and, if so, 1t must be brought down by elther base
loading or center loading. If the distance between the antenne insulator
on the transmitter and the bottom of the antenna 1e short, not over two
feet, a wire may be run between the two with the loading inductance
either 1n serles with this load or 4in the center of the antenna., If
longer than two feet, a length of BG-58/U can be used, agaln with the
snleld grounded both at the transmitter end end at the antenna end, with
the loading inductance connected between the base of the antenna snd the
center conductor or else 1n the center of the entenna. On 3.9 mc. be
gure to connect the external 500 or 1000 mmf veriable condenser between
entenna and ground posts of the transmitter as discussed in the instruction
book.

Enough inductence 2s above should be used until the tranemitter
can be losded in e normal fashion. The value of thies inductance is quite
critical and it should be adjusted carefully

NOTES,

Any length of low impedance ceax cable can be used as it is not
criticel.

The velue of the loading inductance shown in Flgures 2 and 3 in



critical particulrerly on 3.9 mc. Reference should be made to the follow-
ing erticles in QST for detesiled suggestions cn mobile antemnast

August 1950 P 19
June 1350 P 16
Dec. 1949 P25
Nov. 1948 P42

Ground Post

Shield

~«— 1/l wave at frequency
uveed

~

Car body

Figure 1

Ground Post Ground Post
Less _ Leea
than than
1/l

# /4
wave —/ °: WBVB/

center
loeding

t.

/Sh;ld

AN AL
car body car body
Flgare 2 Figure 3
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HARVEY WELLS ELECTRONICS INC,SQOQUTHBRIDGE MASS.

AMATEUR SERVICE NOTICE #12
SUBJECT: Suggestlions for eliminstion of TV1 cansed by Bendmaster
trensmitter.
Most televislon interference cansed by a Bandmaster trane-
mitter operating below 30 mc. can be eliminated or greatly reduced by
taxing the followlng steps.

1. Use sn gntenna or gntenna coupler fed with low impedance
coax line such ss RG-8/U or RG~58/U.

2 Connect a low pass fillter in series with this line.

3. Connect a ghielded filter network in serles with each of the
leeds in the power supply cable.

L. Make sure the TV receiver hae a high pase filter in the TV
feed line.

The uss of & low impedsnce feed line ag in (1) above makes
it poesidble to use a 50 or 75 ohm low pass filter which cen be purchzaed
or made st home if aimple shop facilitlea are avsilsble.

The following articles deseribe such filters:

QST Janmiary 1930 P, 11
QST March 1950 P, 20
QST April 1950 P, 23
QST December 1949 P. 18
cQ June 1930 P. 9

The use of this filter in series with the feed line as in (2)
above, assuming the feeder is ressonsbly well matched so that the stend-
ing wave ratlio is low, will attenuate sll hermonics from the treansmitter
that might otherwlse be radieted from the antenna or feed llne. The
outeolng feeder should be completely shielded stsrting st the tranpmltter
leaving no open wires to radlate.

The filtere mentioned in (3) above will prevent radiation from
the power cable sand can be made up in a shielded box. As some circults
are common when using the APS-50 AC power supply. the following is sim-
plified for use with the APS-50 only:



£ 1

— !

B V2 v v g W
J

CIRCUVIT DIAGHAM

H-W Port #

11 thru L4 high current vidbrator type EF
choke wound with #12 or #14 wire 1241000-73
L5 1 mh choke 00 ms. 12410011

All condensers (10) Ceramic type 001 mf 500v  1K3017-13
Pl Chnssis plug Ammhenol #E86-RCPS 17D1200-1
51 Cable socket Amphenol #78-PF8 18F1003%-5

All input end ocutput grounds shonld dbe made ot the seme points
as indicsted and the assemdly should be completely shielded.

The chessis plug can be mounted on one free of the shielded
vox, and the cable socket on one end of ¢ short shielded ceble. In
this way the power supply cable cen plug inte the box and the crble
from the box can plug inte the trenemitter.

In order to further reduce hermonics the grid current to the
807 final in the Bandmaster should be kept £s low as possible #nd the
antenne loading should bve edjusted for maximun output.

1f phone is used with a Bandmester Senior, make sure the
microphone cord is shielded or elee install # small RF choke ebout 1 mh
and by-pass condenser about .00l mf in the microphone lead. 1If thne
transmitter is a Deluxe, there is alrendy an RF choke in the lead #nd
the microphone ¢ceble will be shielded.

In bYoth models on CW an RF choke and bypess condenser similar
to the sbove should be used in the high side of the key ciremit.



The sbove filter circuits should help meterially for trens-
migsaion on 30 mc. or dbelow.

The filter circuits in the power ceble should be kept installed
at all times, butl the low pass entenna feeder filter will have to be re-
moved when operating in the S0-54 me., band. Operation on this bend may
cauee interference to TV channel #2 due to the fundamentsl snd specilal
precauntlons will have to be observed.

, Operation in the 144-148 mc. bend may csuse interference to
thannel #4 aa the 807 18 & doudler at this frequency end very likely
enough 72 mc. RF will be radisted to bother TV receivers in the vicinlty.

It 1s aleo very importent that the TV receiver have & high pass
filter in the input to eliminate overload ceused by the tranemitier fun-
damentel. These fllters may be purchased or msde by reference to QST
for May 1949, page L46.
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