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FRONT TIEW



HARVEY-WELLS ELECTRCFICS, INC.
INSTRUCTION MANUAL AMATEUR TRANSMITTIR
MODFLS TBS-50B, TBS-<00 AND TBS-50D

GENERAL

The TBS5-50 ia a versetile general wurpose PEQFEEEH trang-
mitter cepable of delivering RF power on sll esmateur freouencies
from 3.5 me. to and inclvnding 188 me. It mey be used with any plate
voltape up to U450 volts and the tube hesters may be operated from
either 6 or 12 volts. Dynamotor and vibrator power suvplies are
evailable for purtnhlnfmnhill oneration, end an AC pover sunply
for firxed station equivment. Three trrnsmitter models are aveilebles,
TBS-50B for C.W. only, the TES=-50C for carben microphones, the TBS5-50D
with s tuilt-in, three tube presmplifier for cryetal or high impedance
drnamie microphones. These sre improved mcdels of the original TRS=50
and TBS-50A.

TECHNICAL CHARACTERISTIOS - TBS-50B, TB3-50C, TES-50D TRANSMITTERS
Siget 13-1/4" High x 9-1/4" Wide x 8-1/2" Deep

Walghts 17 Pounde

Tabest TES- 508
6AQ S Oscillator/multiplier
6AQ5 Multiplier
807 Final Amplifier

Tabesi (Additicnal in THS-50C and TBE-50D)

EL&G (2) Modulators

Tubes: (Additicnal in TBS-50D Only)
BAUG let Speech Amplifier
GATTE 2nd Speech Amplifier
12407 Phase Inverter
FREQUENC IES

Cntpnt Cryetal

Hjﬂﬂ 35040

Laooo Looo

7000 3500

7300 3650
14000 3500

14400 1600



FREQUENCIZS (Continued)

Outrut Crystal
21000 3500
2150 3575
26960 740
272%0 6807.5
28000 7000
29700 Th25
50000 5555.5
sL000 &000
184000 8000
148000 8222

MICROPHONES

TB5-50c Single btutton, high gain, carbon, 200 chms.
(The conventional televhone handaet microphone
works very well. Surnlus handsets T5=113,
E5-23 and T5-11 contain microphones that will
adequately modulste the TBS-50.)

TBS=50D Crystal er high impedance dynemicz at =50 db
approxzimataly.

OUTPUT COUFLING

Simplified vl type desipgned for non-reactive antennas or
fasders betwean 50 ohme and 500 ohma.

FECHNT PANEL CONTROLS

BAYD awitch, for selecting proper band

DRIVE, for adjusting grid excitation to BO7

FLATE, 2807 plate tank

LOAD, antenna loading adjustment

POWER/OFF awitch, wired to contrel input te power supoly

TRANSHIT /STANDEY awitch, wired to control output of
power supply

CW/PHONE awitch for A-1 or A-3

GRID/PLATE meter switch

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

INPUT control switch, for shorting cathode choke of
oacillator for VFO operatlen



YECHNICAL CHARACTERISTICS - APS-50, DPS-50, AND VPS-50 POWER SUPFLIES

TPS- 5006 DPS-5012
Size: 5 3/4"E x 93°W x S}*D  9FH x 12"W x &'D
Welghtt 15 1bs. 26 1bs,
Inputt 6 T DC. 12V IC.
Cutputt 007, ® 250 ma. LOoOV. @ 250 ma.

APS-50 VPS-5006
Sizet 7'H x 11" x 8"D SME x BA%Y x 7D
Weizhts 22 1bs. 74 1vs.
Inpat: 115V. 50=-50 cy.AC 6 Y. DC.
e bR AmT TR

INSTALLATION

There are two termingl etripes provided at the reer of the
TB5=-50 so that connections may be mades to cover a wide variety of
operating conditions. Bafersnce to the echamatic wiring diagram will
show how these terminal etrips sare connected Into the eiremit] the
following detalls will cover a few of the possible combinations. All
views nrs loocking at the rear of ths transmitter: terminel #1 is at
the uppar laft, terminal #14 4 nt the lowsr right.

Assuming the TES=50 1s to be overmted as a completes trans—
mitter, comnect the terminal strips as in Fipures 1, 2, or 3 depend-
ing opon the type of power smpoly used. Connect the power cord from
the powar supply to the chesels connector £t the rear of the TRE-50.
The tranemitter and power supply mey now be controlled by the fromt
panel POWER/OFF and TRANSMIT /STANTBY swvitches.

In case i1t is desired to conetruct a power supply. the
voltegee and currents should aporoximate thoese am shown on the eclreult
diegsram of the APS-50 Flpure 17. A female power connecter is sup-
plied with the TB5-50 mnd this should be connected to the powsr source
as indicated on the schematlc dlagram with the blgh voltage connected
between pine 1 end 7 and the heater voltage between pins 2 and 7.
Toggle switch leeds sre bronght to pins 4 and 5§ and these may be con-
nected in series with the primary AC to the power source, also the
leads brought to nine 3 and 6 may be ueed to comtrol the AC to the
plate traneformer.



FOR FORMAL PHONY./CW CPERATION
WITH
AC POWER SUPPLY TYPD APS-%0
{4z5¥ POWER SUFPLY 6V OF HTATERS)

1500 OHMS
1o warTs

10K OHM3
2 WATTB

@@@géég

Fipare 1.

FOR NORMAL PHONE/CW OPERATICH
WITH
&V DYWAMOTOR SUPPLY TYPE DPS-5006 OR AV VIZRATOR SUPPLY
TYPE VPS-5006
(3007 POWER SUPFLY AND &V O HTATERS)

4700 OHMS
1/2 WATT

coobbbd




FOR NORMAL FEONE/CW CFERATION
WITH
127 DYMAMOTOR POVER SUPFLY TYF® DPS-5012
(OOV POWER SUFFLY AND 12V ON HTATFRS)

@

(3) 1500 OHMS

10 WATTS
o

10K OEMB
2 WATTS

e

@@@@%@@

®OOC

Note:r Tarminsls 1, 2, 3 snd U may be comnected as in
Figare 2 for 6Y heater oporation.

Flpare 3.

TOR FICITEE EERVICE
(MODULATICH REMOVED FROM 807 PLATE),
LOOVT POWER SUPPLY 6V OF RRATEZRS

1500 OHM3

10 WATTB
@

(2 10K OHMS
20-25 WATTS 2 WAITS
AUDIO AT ®)
500 OHMS

gé@%é

W)

Note! Leswe PHONE/CW switch in FHCHE positlon.

Flgare L.



A three contact microphome Jock 1s unsed with a lead bromght
out to pin 8 so that, if desired, a push-te-talk circult may be easily
wired in.

RCOTE: V¥Yhen using a two contact plug, the
microphone comnectlion to the ring
contect of the jack mmet be changed
to the tip contact of the Jeck for
proper operation of the mierophome.

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

All cireculte of the TRS-ES0 except those aszoclated with
the BO7 plate and the antenne for all bande except S0 and 14 me.
gra pre-=tuned at the fectory and require no further adjustment for
any frequency within the bands. A later paragraph will describe
the twmines of these twe high freauency bends.

Some sntenna and feedar systems on 3.5 and 7 me. will re—
quire an external warlable receiving type condenser connected
between the antenna post snd ths chassis ground. It will e well
to connect in such a condenser having a maximm value of 0005 mfd.
[50#] mf.} or 001 mfd. (1000 mnf.] in case the antenna does re—

quire it. It will be imoossible tg rescpate the 807 plate cirouit

20 3.3 and 7.0 me. without gn mmmmﬂ?
denser is Set the BAND switch to 3.5, the load to 10, (maxl-

wam capacity), the axternal load condenser to maximm capacity, the
DRIVE to 14 or maximm, the emlsaion togsle to PHONE and the mater
togele to GRID. With a crystal of the correct frequency plugged
into the cryatal socket, and the INFUT control swltch set towards
CRYSTAL, apply plate voltage end note theat the meter reads grid
currant to the 807. Tumn the meter switch to FLATE and quickly
tuns the FLATE condenser to resonance. How with the antemna con-
nected rotate the external load condenser to minimmom and the LOAD
sondeneer if neceesary, all the time keeping the FLATE condenser
tunad to resonanca until the 807 1s loaded to maximum ocutput
prafernbly as indicated by an BF ammeter in saries with the antenns
or feeder. The BO7 plate current should he about 100 ma. At this
tima turn the meter ewltch to GRID and adjust the IRIVE for maxlmum
eatymt, nmally resulting in & grid current of about 1.5 to 2.0 me.
At this point the trmnsmitter is ready to be moduleted if a phone
eryetal 1s being nsed, or s key may be plugged into tha key jack
and the emipgeion ewiteh set for CW. All stages are keyed including
the eryetal 2o that bresl-in operaticn is possible. On the TB3-50D
a hols is provided on the right hand side of the cabinet thm which
the galn control may be adjusted for proper modulation.

Operation on the first six bands {3.5 thru 28 oe.) ie
axactly as described above, belng careful to use the proner fund-
smental crryetal in accordance with the card on the front panel.

The frequencies of the varicus tuned clircultmare shown 1n the table
on the eirecmit diagsram, and the tuning ie gufficiently broad to
cover the entire band neceseltating no eryetal or mltiplier circuit
tuning. On the 50=EL me. bemd however, theee cireuits must be tuned
if end of band operation ie desired.



The est ie factory tuned with a 5750 ke. cryetal and
erystals in this vicinity resulting in a carrier frequency of about
52 me. may be nsed withont retuning. If end of btand cperation is
desired, select the proper crystsl, snd with power on, snd the DRIVE
control et maximm adjust the smell mica comoreseion trimmar, Figure
16, and mltiplier eoil L9, Fignre 15, for maximm grid current. Oper-
ation over n stall frecunency range may then be had by plugging in
crystele: as long as it ie poesible to secure aporoximately 1.5 ma.
of grid current it will be umneceseary to retune the preliminary
clrcuits.

Operation on the 1l mc. band requiree certaln consider-
ations. Beceuse the 807 tube doublee to thie bend and becanse 1t
i1s onteide the normal renge of the tube, the plete efficlency is
very low and for thie reason the plate voltage must be limited to
400 velts 4in order not to exreed the plate diseipatiocn of the tube.
The terminal estripes should therefore be comnected in eccordance
with Figure 2, and the EI-LO ewitch set to LO if the AFP5-50 power
supply ie nsed. As in the preceding paragraph the tranesmitter is
factory tuned with an B100 Xe. crystal for operaticn on abeut 146 me.
¥ith & crystel in this vicinity the BO7 grid current should be about
2 mag. and a flashlight tmlbd connected to one or two turme of wire
1/2" in dismeter amd coupled to the small coll in the 807 plate lesd
should light. No particular dip will be noticed in the plate current
as the FLATE condenser iz tuned, but i1t ghonld ba tuned for grestest
brilliancy of the btulb. A separate antennsa connector is vrovided
for this band, and a self-supporting antemna or a low impedance
feader 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 should be adjusted by varying coupling coil.

If and of band operation is desired on this band, coils
L3 and L10 mmet be sdjusted for maximum grid current. Note that
L7 and L10 mre alsc used on the 50-54 m¢, band; therefors, after
any tuning of the 144-148 mc. band, adjustmente muet be made to the
mica compression condenser and the L9 as discussed above.

FOTE: On the 50 and 1b4 me. bands some cryetale will
"ging” due to regeneration. If this occurs detune L3 very slight-
1y (1f 144 me.) or detune the mica compression condenser very
slightly (if 50 me.)

HOTE: ZPacause all circulite are tuned only with tube
end circuit capacities, variatione in S4Q5 tubes may glve trouble
bacemse of a chenge in inter-electrode capscities. The clremit
values were chosen %to opeTate with either RCA or GE 6AQS tubes.
In case of trouble in securing grid current particularly on the
nigher frequencies, with other make tubes, change to either RCA
or OF brend.

OFERATION OF TBS-50 WITH A VIO

The TBES-E0 may be driven by a TFO providing the output
voltage 18 at lemst =8 high s that obtained from an active crystal.



The INFUT contrel switch should be set on VRO teo eliminate
any tendency of self-oszcillation in the TBS-%D.

The nmal mathod of feed 1 from the plate of the last
tube 1n the VFO into the TB5-50 crystal socket, as ahown in Figmra 5.
Ba mare thet a bdlocking condenser is ueed and that the ground con-
nects to the outalde eryetal socket pln.

o
Last tube in VFO 1 002 m_?“.l [
]3& 1 A
- - 3 £
any coaxX such as
~ _T_ﬂj L Ro59U, ROGU, etc, '
: = not over 5 feet Z
—= 4 Tune for maximum grid long s
current on TB5-5) meter
FMprs 5.

If the output from the VFO is a low impedsnce link, the chances
are thet there will be insufficlent voltare avallable sc a supplementary
tuned circult will have to be usedl as shown in Figure 6. The link line

may be of any reasoneble length. See any smatenr handbook for cell and
condenser values.

Last tubd in VIO funsd to nensl ]

| eryetal frequency- o O

50 e s
.-_E ﬁ—gq—_ — 57
= L

/e

It is recommended that the output frequency of the VIO be

the srme as the crystal wvhich it replaces as shown by the chart on the
front of ths TBS-50.

If 1t ie desired to key the VFO when kering the tranamitter,
the circult in the VFO which 12 to be keyed., one #ide of which mmat be
ground, can be connected betwesn pin #8 and pin #2 of the temminal
strips on the back of the TBES=50. When the key is cloeed, pin #8 will
be comnected to pim #2 thra ground.
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SKETCH SHOWING CONNFCTION
OF VPO TC BACK OF TBS-50

Much could be written regarding types of antemnas for the
amateur bande as evidanced by the antenna sections of ths smsteur
handbocks such as that pntlished by the ARRL tc which the reader is
raferrad. The TE5-50 wee designed to work into any non=reactlve
load betwsen 50 and 500 ohms, but metuslly will loed into a wide

varisty of antenna syatems.

As the emtmut is unbalsnced, that is

one antenna and ones ground lead, 1t will not work satisfactorily
into a balanced system such ms parmllel wire tuned or untuned fesd-
erg without an external matehing eciremit such as those shown in

Fimre 7.
Yl
\
ANTENNA POST LOW IMPEDANCE
(CURRENT FED)
: FEEDERS
y Va
CENTER OF A
GROUND i COIL
MAY BE COAXTAL CABLE
OR TWIN LEAD
_L” H1aH IMPEDANCE
; 71~ (VOLTAGE FED)
/ FEEDERS
CENTER OF
GROUND COIL
Figure 7.

Yor a tuned current fed fesder system use Flgure 7A, for
an untaned line or a tuned voltage fed fesder use Figure 7B. The
coil and condenser or the nat capacity of the two condensers in

esTian mist resonates to the

operating frequency.



The TB5-50 works nigely into m single wire fasdsr or inte
a coaxlal fesder such as RGE/U or BG11/U. These are untuned fesders
end may be any length. The length of a half-wave sntenna may be
calculated from the formila

L in fest 468
me

For £ single #12 wire feedar the distance from the center
at which 1t coonnecte to the antenns le 0,173 times the length.

¢
L
[0 ==
— R e
FEEDER
(any length)
l".l.g,'l:l.rﬂ: 8.

For en operating frequency of 3600 ke.
L = 130!
D= 17" 4*

The length of a simple half-wave antenna center fed with
low impedance coaxial feedar may ba fipnred frem the abeve formule
and for 14.2 me. 18 33 feet.

A simple way of feeding a 300 ohm twin lend feeder en the
highar frequencies makee nee of a length of Hﬂlﬂ]‘ acting am 2 trans-
former connected as follows:

11



T83-50

U
Mo K. B8

+RG 11/U

@

Figare 9.

As the RO11/U acts as & traneformer, its length 1is
eritical and may be calculated from the following formmlat

3200 w length in inches

This is the length of cable to be used; the ends may be stripped
1/2 inch or so for making comnections. The transformer may be
comnected directly to the TBS-50 with short leads, or EG11/U cable,

any length, may be usad.

If the 300 ohm feadsr 1s ussd to feed a length of 300 ohm
twvin-lead as a folded dipole, the length of the flat-top may be
calenlated from the followingt

.'tfm. = length of flat-top in inches
me

A typical feeler/antsnns esut for 29 me. which should give good results
over the entire band is sketchsd on the following page in Figare 10.



I—- 16 PT. & IN.
e

100 OHM {{Lﬁ
TWIN-LEAD

it

(fﬁm —

ANT. \
TB8-50— B2
'ﬁ;;n/ RG 11/U A |
’ | | RO11
\
11 r1. 2 X,

Figare 10.
EXCITER OPERATION

The TEE~50 may be used to drive a higher powersd am—
plifisr arrangsd for sither push-pull or single ended cperation.

Any types of tubes may be used, tricdes or pantodes as
long as the driving requirement doas not excesd 20-25 watts.

Three suzcested waye of feeding the hisher powered stage
ara shown in the following sketches.

13
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HERE (100-1000 MMF IF
MAY BE COAXIAL CABLE LOADING OF EXCITOR I8 HIGH)

OR TWIN LEAD

/
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ANT. |
A

S

C_ MAY BE COAXTIAL CABLE —
OR TWIN LEAD

Flgure l1.
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The SLE modulmtors may be used to drive a higher nowered
Class B stege using the endio power svailrble (See Fipgure 4). The
output impedance is 500 ohme and s transformer from 500 ohmes to
path mall gride should be used to the modulstor tubes.

SERVICE NOTES
GENERAL

Good setive cryetale imet be used with the TES-50. The
cryetal oscillator cireunit 1m somevhat repensrstive and if weak
crystale are used self-cscillation may ccrur which may result in off
frequency coeretion. If irn doudt, tune a nearby recelver to the
transmitting freonency. If 1t ig not = vure steady cryetal controlled
elmnal, the probvebility iz that the crystrl is weak and 18 not con-
trolling the frecuency. GSince the TRS5-%20 18 keyed in the cscilletor
cireuit for bresk-in operrtion, n weaak crystrl mey not follow the
keying proverly. BHReeponse of poor cryetels cen In scme cases be im-
mroved b ponncctins o smell ceppeltor (aporoximetely 50 wmf) from =in
7 {grid) of V1 (6A25) to the CRYSTAL eide of 5W9 (INPUT ewitch).
(Shown 1in dotted lines on schematic disprams). Thie will vrovide feed
back caoaclity to improve crystal activity.

Before putting the trememitter on the alr, it la » good
1den t0 become femiliar with its operation using r dummy load.
This load may bte -z ordinary 60 watt 115 ¥V lamp tulb connected
directly from antenna post tc ground. With this buld the loading
operation cen be checked rnd the actual moduletion observed. On
the lower frequencles, s condenser will have to be connected in
parallel with the load circuit se descrided on nage 7.

With some transmitter inetrllstisne on certein {recuency
bands, RF feedback may oceur. On the higher frequen~iesa whers the
ground wire ia often at lemst 1/2 wavelength long, and therefore
doss not ground the tranemitter to BF, connecting the transmitter
ground peet to any large nearby metallic object such am a file
cabinet, metal table, etec. will usually eliminste the fesdback.

If a push-to-talk micronhone is used with the TB5-50C
or TBS=50D the relay actusted by the microvhone switch shonld be
DC operated to avoid sny AC in the microphone ground lead which
might canse hmm on the earrier.

The TBS-50C mey be converted to a TB5-50D at eny time by
adding the crystel mlcrophons preamplifisr (Model CMA-50), mounting
holes for which are already vunched in the chassis. A detailed
instructicn eheet i nrovided with each smplifier showlng how to
inetall and connect 1t to the tramsmitter.

The TBS-50B may be convertesd to elther a TES-50C or a
TB5-50D at eny time. All the necesaary mounting holes are slreedy
punched in the chassia. Cormplete Harvey-Wells kits are obtrinsble
containing all the neceseary parts with » detaniled instruction sheet
showing how to install and connact the parta to the transnitter.
The TR3-50B is elresdy wired to be converted to = TB3-50C and all
that is necessary 1s to mount snd connect the oarta contalned in the
Eit.



NOTE: The uneoldered wires in the TES-S50B are the
wires ueed in changing TBS3-508 to TBE-300.

CHECE VOLTAGES FORM TBE-50

Tha following voltages in Table I below mre average voltage
fipares and will vary slichtly in verious production rmns. The volt-
ages were resd with a muliimeter having an input resistance of 20,000
ohma par volt. Inasmich as some of these woltages depend upon aotual
operating conditions, when making msasurements be sure all conditions
are as stated balownt

Frequency - 28 mec.

Power Supnly - APS-50

Driva full on

Switch position high

Pally londed by real or dummy antenna
Fhona positicon - Feo medulation

Input ewltch towardes crystal

Raar terminel connections pas in Fipure 1

Tubg Yoltome
6AQ5 Omc. cathode 13.5
AAQS Ose. screen 213
&AQ5 Ose. plats w270
AAQS Doudler screen 240
G435 Doubler plate *310
6A35 Doubler cathode 14.75
BO7 Seresn 295
807 Plate *42g
2-£L6 Screen 180
2-6L6 Plates Lzo
2-6L6 Cathods 10.5

* Msasured thra 45 obm 2.5 mh choke
OFEHATICN CF TRS-50 INTO B! VERTICAL CAR AFNTENRA ON 3.9 MC.

The TE5-50 may eesily bs loaded into a short vertieal car
antenna on lower frequency basnds providing the right procedurs is
follewed. In mounting the antenna and arranging the feed-thru inso-
lator on the car, take care to keep the capacity to gromnd as low
a8 possible, as this will govern to a large desres the radiating ef-
ficisncy of the sntenna.

A large load coll ls necessary, preferably alr wound so
that a connection can be made to any turm. This coll shonld be
about 100=200 microhenries in inductance, the actual valus de-
pending apon the actual capacity of the antenna, ite base mount,
and the cavacity of the lead-in wire. The coil smst be large
enpugh to rescnats with the total of the above capacities to the
oparating frequnency. One snitable air wound coil for 3.9 me.
wonld be 4% Adismeter, 6% long wound 10 turns per inch.



Mount the coll well away from the car body, and comnect
the bottom of the coll slectrically te the car chessis. Coznect
the anterna by & suitables clip to the top of the coll. Connect the
ground post of the TBS-5C to the car chassis, and the antenna poet
by & suitadle clip to the coll about half way up. Connect a small
neon talb to the antenna to serve as a tuning indicator.

¥ith the TB5-50 tuned up properly and the LOAD conden—
ger sat for full capacity, vary the positlon of the two tapa until
the neon tulb lighte brightest without excesding the maximm loadling
of the 807 tube. After every adjustment rerescnate the FLATF cone
deneer.

It may be necessary to ald an externsl condenmer of
250=500 mnf between mntemna and ground leads of the TBES=50 if mny
difficulty 1a experienced with too heavy leoading.

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

Low=loss Alrwound

Goll about (fw—  Neon Puld
100 - 200 )
Microhenries | Antenna - keep

capacity at base
/_ mount and feed-

| thra as low as
R ' possible

M550

X
=

\ \ Oround %o metal of
mf,

car body or frame

280500

Figare 12.
OFEXRATICE OF TBS=50 ON 2374 XC AWD 148.14 MC FOR C.A.F. USE

Much interest has been shown regarding the posaibility
ef modifying the TBS-50 transmitter to work on ths two specisl
fregunencies of 2374 ke. end 1B8.14 me. allocated to the Civil Adr
Pltﬁli

17
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Cperaticn on 14£.14 me. should require nothing other
than careful tuning of the meltinlier =irenit coile L3 and L10
g8 axolalped slsewhere in the ipstruetion book. Thie mrocedure
will be foactlitated 3f & recaiver witk an 5 meter is tunsad to
tha preper harveonie, tunins being dene for highest meter reading.

Cireuit additions are necessnry for 2774 ke. operatiom
and are degcribed below.

{1} Connect a 50 mmf. eilver mica condenser (Cornell
Type S5H or ﬂquivulunt]' acrose coll Li. This tmes 1t to 2374 ke.

(2) Connect a 300 mmf. mica condensar (Cornell Type 4
or Tyoe 9 or squivalent) in parellel with C15. Thie makes total
capacity of 450 mmf.

(%) Connect n large condenser. or two or more conden—
gere In parnllel totalling about .003 mfd. direetly from the an-
terna poet to the ground post. At lesst 001 mfd. of this should
te variable ms tris ie the new LOAD ccndenser used in conjunction
with the front panel LOAD condenser tc load the sntenna. The
001 mfd. variable sapacitor may be a 3 gang recelvineg type with
all sectiong connected in parallel. The remaining .002 mfd., may
te mica (Cornell Tyre & or Type © or equivalent).

The tranemitter may now be connected to an antennag and
the TUHE and LCAD condensers, 1dcluding the external one, adjusted
for greatest antennm current. The antenna meay consist of a rendom
length of wirs worked spainst pground or may be a IfE wave flat
top with a eingle wire feeder.

Botes:

In caee trouble is experienced with too little or too
rmich aptenna loeding, use more or lases capacity than the .007 mfd.
above.

Tune a nearby recelver te 2774 ke. to make sure the crreta
is cacillating, in case no grid excltation ie obtalned.

A 50 watt 115 volt lamp buldb can bte used ae &2 dummy an-
tenna to check operation of the tranemittar.

OPERATION OF TBS-50 FHOM PE-105 DYNAMOTOR

We have hed many requeste for information comcerning the
guitability of the surplus dynsmotor FE-103 fer vowering the TBS-50,
TES-S0A, TES-500, or TB5=-50D in'mobile operation. Although this
dynamotor is rated at 500 wolte and 160 ma. and is overloaded 1f
ealled upon to deliver the 250 ma. required by the TES=-50, 1t will
aperate satisfactorily 1f certain precauticne are obeerved amd if
the possibility of turn-out ie overlooked or discounted.

If the TE5-50 is opereted on phone fully loeded, from the
FE-103, the 250 ma. current drain will rednce the voltage te abont



425 wolts, which is correct, ;M%g_g thet no greater than £.0 volte
16 errlied to the dynamotor leeds (when set for 6V operations).

Tharaforet

Mweys overate TES-50 loaded.

Naver operate CW¥.

(4) Never operate unloaded.

(2) Never allow dymamotor input to exceed £.0 volts.
(6) ¥Hever use with TES-50B,

{1§ Alweys leeve ewlich in FPHURE posltion.

Failure to heed these precantions will probably result in
burned out coile, and demaged compoments due to too high plate
voltape, and these will not be replaced without charge.

MODIFICATIONS REQUIRED FOE OFERATION CF TES-50 OF 1.8 MC.

There are three points which mst be consldered in meking
these modificatione and they are as follows:

1. Tuning L4 to 1.8 me. This can be done by soldering a
eapecity of about 100 mmf. to the terminala of L4, This capacity
should be made up of a fixed condenser of apnroximately 80 mmf, in
parallel with a mica compreseion type of 3 - 30 mmf.

2. Heaonating the final 807. This can be done by connecting
an sxternal plate colil of approximately 15 microhenrles from entenna to
ground poat. This coil can be about 15 turns of #18 D C C wire close
wound on a 2' dlameter form.

9. HEesonatine the sntenna. Since the average antenns will
be worked agninat ground at 1.B me., the best way to couple to it ie
with a counling coil tuned with a series condenser. This coil can be
about the size of the axternal plate coil, tut should be wound on &
larger or smaller form so that it can be slid over inte the nlate coil
for coupling purnossas.



Figure 17.

L

a O\,

o |

L 203

[

201
g
L 4 tonad internally L 202 Alternaie %W
to 1.8 me. @ matal

i 0~ 1l.5a
-+—— migt be good earth ground such
as waterpipe

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

L 202 15 turne #18 D & € close wound on 2 1/2% fom.

L 203 60 turns $#18 D C € close wound on 2" form tarmed every 5 turnms.
C-201 500 = 1000 emf.

With the TE3-50 modified as above and connected as shown
in Pimare 13, set the band switch to 3.5, plug in & 1.8 mc. crystal,
and with power om, tune the condenser across L4 until the crystal
oscillates stably and 507 grid current is obtained. Next, set the
IOAD condenser to zaro and use the FLATE condenser to tune for
mini{mim 44p on the plate meter. Sat the DRIVE for abont 2 ma. of
grid carrent. TUntil the load is connected to the final amplifier,
the crystel may not start every time. If this is the cass, detuns
L4 andfor the final tank cireunit until the cryetal is stable.

Cennact uwp the sntenna cirecnit ae shown in Figure 13. The
saries condenser can be g thres geng broadeast type with all mections
in parallel. If no BF mmeter is availsble, use a 60 ma. pilet buld
shunted by a few tumne of ¥#18 coppar wire.

A good ground must be used as this carries as much RF as
the antenna, and a connection to a weter pipe or some cther eyetem
of nndargroond conductors ie recommended. TUrless the antsnna cop=
sists of a straisht length of wirs 125 ft. or so in length it is
probable a loading coll will be required in series with the sntenna,
connected as shown in Fignre 13.

With the tranemittsr operating, tune the antemna series
condenser and adjust the coupling of the antenna coil so that tha



gntanna current i1s highsst with a resonant BO7 plate current of 100 ma.
oT 80.

A good earth ground is a @ust and is as important as the
anteanna system.

Sugrested Antenna Systems for 1.8 Me.

. Totel wire length End fed 3.5 or 7.0 mec.
,_._I 150 = 200! antenna
R,
A,

oy

Any high frequency
antenna fed by coax
Center fed 7, 14 —— cable if the cable
or 28 me. antenna lenzth 1s over
1f fesders are 4o faet.
over 40 ft. long.

C. D.

Mlears 14,

All the above, except A and B, may need s esries loading
coil to resonats the antennss to 1.B mc. ms shown in Figure 13.

Refer to amateur publications and handbooks for other

typee of antenna eysteme for 1.8 me, and further sugzestions on
tuning and loading.
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Cac, H=W Multiplisr H=W P.A. H-W
Band | Freq. |Crystal | Output Coil Part Output Coil Part Cutput Coil Part
R“ ?r.q_ M n".q - No., F“q- No. ! Fﬂq . Mo,
. 3.5 3500 3500 3500 3500
3.5 4.0 L0O00 | 4000 RFC2 12A1001-1 4000 L 12C101 2- 504, 4000 Ll 12C1015-1
7.0 7000 000
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-'a [} 1%!
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s +
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H=wW Multiplier H=W P.A. HeW
Part Out put Coil Fart output Coil Part
No. Frag. No, Freq. No.
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e m—ly —
n |22 | e rew | w2 | 120001 e LS 1201012-501 | a0 Lur | 22c1015-1
e
14,00 3500 000 14000 3 14000
- 21.0 3500 TOOO 21000 21000
i 67 13480 26
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o |50 | 23222 | 3em?] 1 | 2zmeaseso g 19 1200013501 | 5000 L | 12620154
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Oeo, H-W Multiolier He' P.A. H=W
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—

3500 e 3500 3500

4000 RFC2 1281001=-1 4000 1L 120101 2-504 %000 111 . 12C1015=1
3500 TO00 T000

7 7.3 3650 3650 RFC2 | 1l2A1001-1 7300 L5 1201012-501 TI00 L1l 12C1015-1
14,00 3500 000 LLOO0 LLOOO

14 14,35 3687, 5 LTS La 12C1012=501 14350 L5 12C1012-502 14,250 Lz 12C1015=2
21.0 3500 TOO0 22000 21000

21 2,45 3575 750 11 Il 12C1012-501 21450 L7 12C1012-905 214,50 113 I 12C10153
26,94 &760 13480 26960 26%60

X 27.23 &807.5 | 13615 L2 12C1012-502 272%0 ¥, 12C1012-506 27230 13 12Cl015=3
2.0 OO0 L1000 28000 28000

28 29.7 725 14850 L2 12C1012-502 29700 18 1201012-506 29700 L13 12010153
50.0 5556 5 | 16666,5 50000 20000

0 | %o | &00 | 18000 L3 | 1201012-503 54,000 Ly 1202013-501 | gpog L | 120100 5=k
Lids .0 8000 24000 T2000 o LEL000

11“‘ us.o | s222 |asse | 1B | 1EIOZI 4 9000 D, | acioNe30t 13N o | [essaeied






