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CHAPTER 6

A 500-Watt Multiband V.F.O. Transmitter
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at 4.5 Me. for S0- and A0=meter ontpul, ilonnbsles
to 7 Meo for 200 and  15-meter output, and
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ftion Lo the linal adjusted by the potent-
omcter in the sereen cirenit of this stage,

The 813 in the final amplifier also uses a
pnltiband tuner to eover all bands, This stage
is alwivs operded as o steaight amplifier and
o neutralizing eivenit s provided. The only
switehing nes vois in the output link vireuit
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Vo wnd Vyoave nged inoa differential brealk-in
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v.lo. on before the 5763 eathode is elosed by the
kever tube 1y, and turns the viio. off after the
A763 cathode cireuit has Deen CJFJ"IH'IL. This pre-
vents any ehirp in the oseillator from appearing
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tor the 813, The Ya=ohm resistor in the G106 high-
voltage lemd ||]L|_|_["||p!l':-i the meter-senle reading by
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A separate Sni, meter is nsed to eheck plate
corrent to the 813,
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Lhe v.lo. o frequeney, In the first position, hoth
sereens are binsed; i the seeond position, only
the 815 sereen is biased, while positive voltage
ig applivdl 1o the sercen of the G146 so that this
gtage may be tuned wpe In the third and fourth
positions, positive voltnge is applied to both
sereens, but in the last position it is applicd 1o
the 813 sereen through an audio ehoke so thad
the stage may be sereen-plate modulated.

Twer bins rectiliers are ineluded to supply fixed
bias to the G146 and 813, so that the plate eur-
rents will be eut off during keying intervals,
Negitive Blocking voltage 18 also provided  for
the keving systenn Both reetificrs operate from o
single Go-volt flament transformer conneseted in
The bias transformer s is operaded from
the Ga-volt winding of the (lament transfornus
Ty

Twor se, outlets are provided for conneeting
the primaries of external high= and low-yoltage
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Fig, =65 — The vofos bos is pliced with
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o Zaineh cones e center itin the box, The
shalt of O (Cavdwell PL-GOOT minus last
rotor plate) i= ernteal on the box fromt,
at o leeteht toomeatele that of € 2 {Card-
waerl D P02 ) s mementedd, et wisen € i
e t.'nll, .-|l|fl downward, 1o TR ITE ||||:,
richt-ongle deive below . s (Cardwell PL-
GO0 s similardy monmted, o the left of €
Coronpusl to the left ore o, Lo, amd Ty in
Trant, with a1y o the rea wil I oin
the eenter. Fe sthironghs i tl bsest Learn
af the enil bax to the rear connect L oand
T v 025 Delooww, 1 lies \l‘lII'||;|r'III_|: linlez are
over e G000 Clolmson 20003D35) s
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el of the ol Loarl its pear end |nE4||,|_-
|"\ treles in 1 thas Back il The three
ecd-Uirensehs o the el connect Ls o ‘12
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stallation of e, the B-1730 chioke, Fg
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consisting ol
three togele switehes, 13 is o ventilating hlower
that operates when the filament switeh is closed,

1t is highly importint that the v.ioo box make
;_{t]ml comtiet with the ehassis: otherwise the v,

supplics into the control eireait

mizy b adversely affeeted by fomlback from the
H'.i:l.'l“(']]l final tank when working on S0 meters,
Mounting serews spaced aninel around 1he bot-
tom lip ol the box, and corvespondingly in the top
cover, shonld eliminate this completely,

Lo (535 ph ) is o BeW SU-BOL eoil with the link
and base removed, Lo ois deseribed over Fig, 6-71.
Ly (2.6 gh,)

is 31 turns of B&W 3005 Minidoetor,
whilis Ly (5.3 gl @5 30 tirns of 3011 Ly (L5 ph.)
ensists of L tarns of Noo 16, #-ineh dinmeter,
L3/ 06 ineh long, Ly (8.9 ) has 2905 turns of
B W 3005 Ainiduetor. Ly (LG gh) has 6 turns
af  ly=ineh copper tubing, 2149 inside
dismeter, 287 inehes long.

Lr b8 wli) and Lg (12 pll) are made from
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Fig. 6-66 — All capacitances less than 0.001 uf. are in uuf. All unmarked by-passes are disk ceramic. All 100-
fixed capacitors are mica. All resistors are 14 watt unless otherwise specified. RFC2 and RFC3 are National R
Cu is Sprague DD60-561. Rectifiers are selenium. Rz is the excitation control. Rz is the oscillator-lag adjustm
B, is the ventilating-fan motor.
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+1000

102000
Ci1, Co—4-pf. 2000-volt oil-fil
C3, Cs, Cs5—4-pf. 600-volt ¢

trolytic.
R1 — 25,000 ohms, 200 watts.
R — 15,000 ohms, 25 watts.
1., — 5/25-h. 300-ma. swinging
L2 — 20-h. 300-ma. smoothing,
. Ls, Ls — 8-h. 300-ma. filter ch

I3 — 150-watt lamp (Tune up)
S1, S2 — 10-amp. switch,

+400 83— 3-amp. switch.
Ti1 — 2.5 volts, 10 amp.
T2 — 2000 volts d.c., 300 ma.
T3 — 440-0-440 r.m.s., 200 ma

~HV volts, 3 amp. (Triad R-2

Fig. 6-67 — Circuit of a suitable power supply for the 813 transmitter,
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B&W 3905-1 strip coil as follows: Count off 914
turns, clip the wire without breaking the support
bars. Bend the last quarter turn out. This portion
is L. Remove the next 34 turn to make a 14{-inch
space between Lz and Ls. Count off 10 turns more,
cut the remainder of the coil stock off. Unwind
the last turn on Lg to make the necessary lead to
the stator of C'g. Tap Lg at the 8th turn from L.

Adjustment

The diagram of a suitable power supply is
shown in Fig. 6-67. The low voltage supply should
deliver a full 400 volts under load, and Rj3 should
be adjusted eventually so that the voltage to Vi,
Vs, V4 and Vs is 300 under load.

The v.f.o. tuning ranges should be adjusted
first. Set S1 to the first position. Adjust R, to zero
and turn on the filaments and low-voltage supply.
Set C1 at 95 degrees on the dial (near minimum
capacitance). Set (3 accurately at midseale.
Listening on a calibrated receiver, adjust Cj
until the v.f.o. signal is heard at 3750 ke. Tune
the receiver to 3500 ke., turn 'y toward maximum
capacitance until the v.f.o. signal is heard. This
should be close to the lower end of the dial. By
carefully bending the rearmost stator plate of Cy
backward, it should be possible to adjust the
range of 3500 to 3750 ke. so that it covers from 5
to 95 degrees on the dial. Some slight readjustment

of C3 may be necessary during the plate-bending
process to keep the band centered on the dial.

Now set (' at about 15 degrees. Set the receiver
at 3750 ke. and reduce the capacitance of (s
until the v.f.o. signal is heard. Then tuning the
receiver to 4000 ke., the v.f.0. signal should be
heard when its dial is set at about 85 degrees.
Mark this setting of Cy accurately. If it is desired
to center the 11-meter band on the dial, set C;
at midscale. Increase the capacitance of (s until
the v.f.o. signal is heard at 3387 ke. Mark this
setting of Cy also accurately.

When the v.f.o. frequency ranges have been
set, tune the v.f.0. to 3.6 Mec. and adjust the slug
of Ly for & maximum voltage reading across the
22K grid leak of V4. A high-resistance voltmeter
should read about — 25 volts.

Readjust C2 to midscale and turn the meter
switch to read 6146 grid current, and turn up the

Tuning Chart for the 813 Transmitter

Quiput Cy Cs Cy
Band (Mc.) | Dial! Band (Me.)| Diall Band (Mc.)| Dial?

3.5 8.8 3.5 6.1 3.5 77

7 8.8 3.5 0.5 7 9

14 1.5 7 9.5 14 82

21 1.5 7 3.7 21 26

27-28 4.7 14 1.8 28 7

! 10-division dial — 10 max. capacitance.

2 100-division di:il — 100 max. capacitance.
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exeitation control to give a reading of 2 or 3 mn.
Resonate the output tank cirenit of the G763
frequeney muoltiplier at 80 meters (near maxinuam
i::|.]];[,u_'i|:111[-|~] as indieated ||jL' macimium Glat L.:I'iLl
eurrent, Tum & to the second position so that
seveen voltage is applicd to the 6146 but not to
the 813, Turn the meter switch to read G146
plate eurrent and resonate the G146 output tank
eireuit as indieated by the plate current dip near
maxinum capacitance, Turming the meter switeh
to rewd 813 greid current, adjust the exeitation
contral to give a rending of ubout 25 ma.

Befare applying power to the 813, the neu-
tralizing ghould be adjusted as deseribed inoan
earlier section of this chapter. After neatralizn-
tion, rediecd plate voltage should be applied.
Plate voltage can be reduced by inserting o
150-watt lamp in series with the high-voltuge-
transformer primary., A 300-watt lunp eonnected
arross the output connector can be used us a
dummy load for testing, Make sure that S» is
turned to the low-frequeney position, This posi-
tion is used for 3.5- and 7-Me. operation, The
other position is used for B 21 and 28 Me, Tomn
81 to the third position 1o apply sercen vollage
to the 8§18, apply plate voltage and resonate the
output tank eireuit (mear maximum eapacitanee)
as indicated by a dip in plate cwrrent, Full plate
voltage may now be applied and Cpp adjusted
to give proper loading (220 ma, maximuaml,
Adjust the excitation control to give an 813
gridl eurrent of 15 to 20 ma. Tuning up on the
ather hands s done in o similar manner, by
adjusting the tuners in each eiveuit 1o the correed
hand Lo obtain the desived multiplication, The
tuning chart shows the approximate dial setting
for each band, but each should be checked with
an absorption wave meter and the setting logged
for future reference. The voltage-current chart
shows typiesl values to be expected. The output
eireuil is designed for o 50- or TO-ohm resistive
load. For other loads, a link-coupled antenna tuner
{see transmission-line chapter) should be used,

In the kever eireadt, turning By toward ground
eauses Lhe oseillntor to eut off morve quickly after
the key has been opened.

{Originally deseribed in Q8T for January,

CHAPTER 6

Fig, 6if — Close-up showing method of mounting L,
Fs and Ls. The 2tator rods of Co are tapped 6.32 for
threaded studs by which the I-ineh eon lators are
attached, The bracket attoching Oy to the stator of €y
is at the lower right,

1054 with modifieations in the issues for June,
1954, June and October, 19516G).

Voltage=wvrend Chail for the 815 Teunsnritier

Band ' firid { | Grid 1| Grid 2 | Grid 2 Cuthode| Plate | Plate

Tube | (Me.y | (volts) | Cma,) | (raltad | {ma.) | (ralls) i"m-‘!x' { reren. )
Vi 35 | =18 — 130 = (I Ak =
Va 3.5 = = — bil] Ak —
Vi 3.5 (=18 — 1401 £ H] i | 35
Vi 3.5 | —6 LG — 2775 B 5.5
Ye i —iH — LI5 — 2.5 0 5h
Vo |14 —58 — 170 - a4 B ITH] 8.5
Vi 35 |—75 H 170 — =5 Jiny | 5
Vi rJ — T » L7 — o 00 | 63
Vi | M —50 ¥ 155 — — 100 | 8T
Va | 21 —50 ¥ 195 — — V]
Vi i) — 75 * 174 == = 00 | 0s
Vs 1.5 —1I68| 17 10 A0 = 0 220
Vi T — 85 18 a0 40 — 2000 224
Vi 4 — 1| 14 i 45 — | ann 220
Vi 29 — a0 20 1mn H} — 2000 |22
V: | o8 —if0| 19 o i —

| 2000 {220

* Approximately 2 ma. Depends on selting of excitation control.

Fig. 6-6% — Detail view of the exciter sec-
tion. The neatralizing lead from g comes
through the o is at feed-through . Ky
in the kever eireait is in the lower right
eorner. K is near the lower left eorner,
Leads to the 6146 socket pass through a
large elearance hole in the bracket.
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Fig, 670 The chart ".‘)
frame, the panel and = . &
the aluminum box are g | ! e s k]
hield together, as show

in A, by the hard-
ware supplied with the
CFA. B shows a me-
ter  (Triplett  Maodel
32710, s insulated
mounting  ring, aml
the rear cover of the
box. The meter assem-
bly i= slipped into the
metal box  after  the
latter  has  been  at-
tuched to the rear of
the  panel.  Shielded
meter leads enter the
hottom  of the hox
through a rubber grom-
mel. The shield braid
be bonded 1o
ouls of  the
alominuwm case at the
point of entry.
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Fig. 6-71 — The panel drops 36 inch below the bottom edge of the chassis. The National RAD right-angle drive
for & at the center. The other controls along the bottom are placed 119 inches up from the bottom edge of the
vhussis, and the corresponding components mounted so that their shafts line up with the controls, Panel bushings
should be provided for the shafts of Cp (Cardwell PL-T006), and the righteangle drive; panel-bearing shaft units
for Ca and Ca (Cardwell PL-6043), and Sz (Centralab RRE waferon P-121 index assembly), The 6146 is mounted on a
5 X 24 ineh bracket between Cy and Cs, whose shafts are itted with imsulating couplings. Csis mounted
i b= mounted on its side on o bracket. Ty (Triad F-18A) and 7% (Tr F-14X) are mownted «

i atright angles, are soldered between the terminals of Caand Pin 4 of the 813 socker,
seen through the 2 4 -inch hole the cha . Cio and 52 are mounted on small brackets. Ta (Triad F-2301) and the
Iower (uvailable from Allied io, Chicago, No. 72P715) are to the left. Uhe serewdriver-slotted shaft of Cy may
be seen between the shaft of Cs and the shielded power wires to the left. All power wiring is done with shielded wire
(Belden 8656, Birnhach 1820, or shielded ignition wire for the 2000-volt line; Belden 8885 for the rest). Lz, behind
Sa (Centralab 1411), is a National XR-50 slug-tuned form elose-wound with 93 turns No. 36 enameled wire.




