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COUNCIL BLUEFS, IOWA 512

General ‘ e B ‘,;iT“mQ:

The Millen 90800 transmitter-exéiter is“as commercial version of the
"two-tube plug in coil exciter”" as described on pages 149 and 152 of
the eighteenth edition of the ARRL Radlo Ameateur's Handbook and in
the later editions of the. ARRL Handbook. The transmitter consists of
a 616 or fL6-G tri-set crystal oscillator-douibler or beam tetrode
crystal oscillator, -driving an 807 amplifier or frequency doubler.

T 616 may alsc be used as a frequencyw«ioubler driven by a V.F.0,,
such a8 thé Millen 90700-90701 Variam, *

The 90800 transmitter is capable of a powsr output of fifty to sixty-.
five watts in any amsateur frequency btand up to and including the 14,000-
14,400 ke band, The transmitter may be used in the #8,000-30,000 kc.
V.H.,F. band with an output of twenty to thirty watts,

The tranamitter 1s supplied with one set of plug=in ¢oils, Additional
coils may be purchased in matched sets or singly from Millen distributors.

Deseription cf Chassis = :

Tooking at face of panel: - . . . .
Five prong socket at left 1s foo receptlon of crystal or V.F.C.
Switch above it shorts out cathcde ¢oill in "Out" position, and leaves
cathode colls irn circult for tritet operation in "In" position.
Ieft disl tunes 616 plate tank condenser, C-4,. .

{Symbols refer to attached schemstic circuit diegram X-9088)

Right dial tunes 908 plate tank condenser, C=10,
Both diels read zero when condenser plates are fully meshed. p
Switeh at right controls meter in center, reading 6I6 Or
plee current as hdicated on panel. .
Cathode coil, IL-1, plugs in 5 prong socket, X-4, next to 6I6 soccket.
Oscillator and amplifier colls are interchangeable between 6L6 and
807 tanks (for any givenigruquency coil) shd plug into the Jack ..
strips adjacent tc the 616 and 807 sockets., The 807 see plate coil;
L-3,s8hould be plugged &n sc that the link coll is near the bottom of
the chassis., Power supply leads attach to terminal board, TB-1,

&t back left bottom of bhassis., Terminsls sre labeled:
"HV" - Hight Voltage "§5" - 45 volts C bias . e
oy - Heater (6.3 | "¢" - Ground, other heater,CH.,V.
"Kﬂ s Key

Colls . -
(athode coils svailable flor the unit are: a coil for 160 meter crystals,
& coll for 80 meter crysels, a coil for 4C meter crystals. The plate
colls of the 616 and 807 are interchangeable, Coils are aveilable.for
all anateur Bands from S0 meters through 10 meters, 3

Table ! lists the recommended methods of operating the 90800 iLransmitter-
exciter., Tahle 1 tabulates the cocils required, sfainst the output band
and the exciter band, These setz af coils merked ":td" are supplied

as standard sets of coils with the 90800 transmitier-azxeiter.
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TABLE 1

Crystal VFO Output Cathode 616 Plate 807 Plate
Band Band Coil Coil Coll
160 43660 43660 43082 43082
80 out 43082 43082
out 43062 43082
320 out 43082 43082
80 160 43680 43042 43042
40 out 43042 43042
160 43660 43082 . 43042
+ 160 out 43082 43042
80 out | 43042 43042 -
80 43680 \ 43042 43022 5
40 43840 43022 43022 o
80 out 43042 43022
5] 40 out 43082 43022
40 43640 43022 43012
40 out 43022 43012
20 out 43012 43012

voltage can be any value between 500 and 750 volts, since the

" 807 plate tuning condenser, C-10 is double speced. An internal voltage
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.divider furnishes proper plate and screen voltages for both the 807 andz
the 616; therefore, only on e high voltage power supply 1s necessary.

Caution

T, Cathode c¢oll switch, S-1, at left MUST be thrown to the right or
OUT position WHENEVER 616 PLATE CIRCUIT IS TUNED TO CRYSTAL FRE-
QUENCY: otherwise crystal fracture may result, Switchk is thrown
go %;ft, or IN position whcn uuing the $L6 as a tri-tet oscillator
oubler, v

T‘I

.2, Never operate. the 807 without a load (eithcr renl or dummy m.tennl)E

iince its screen current becomes excessive with insufficient plate
oad, . ‘
Excitation _ ro B :
Under &ll circumstances, with the'é;é operating as a beam tetrode os-
clllator, as a doubler from a variable frequency osclllator exciter, or
as g tri-tet crystel oscillator, the power output 1s more than suf- —
ficlient to drive the 807 as an amplifier or as a doubler on all fre-~
quencies up to 15mc., To get maximum output from the 807, it is often _
necessary to reduce the capacity of the varable coupling capacitor, C-6,
to avold over-driving the grid, Maximum output is obtained when
the 807 grid current is approximately 5 milli-amperes. A milliameter ~
in series with the C blas on the 807 will aid in adjusting the 807 grid
drive. In scme cases, sufflclent output from the 6L6 operating as a i
quadrupler may be obmined to excite the 807. " The small coupling alpaci-
tor is installed to avoid damage to the 807 grid when opcrating straight

' through

éﬁ five prong socket on the panel, "CRYSTAL or VFQO" is wired to roceivmi
the coupling coil of the Millen 90700 and 90701 Veriam VFOs, The 6I6-
807 transmitter operates very well when controlled by either of these
Varlsm units. It 1s necessary - ’. that the 616 be operzted as a -
doubler vhen the varlarm 1s plu Inte the grid chreult; otherwise,
self-08cillation of the 6I6 will -m;c.uz:',a :
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The 1lnput socket 18 wired so that a standard orystal holder with
3/4 inch spacing between pins may be plugged into pins 2 and 4, as
indicated on the panel; or type CR-1 holders and type FT-243 holders
may be plugged into pins 3 and 4.

Frequency Doubli in OQutput S e
Iﬁ§ Eriﬁ%ﬁif?er Eﬁooi output s gube is operating as a frequency doubler

may emit onhalf the desired frequency. So may the 90800 Transmitter-Exci-
ter, if the 807 is heavily loaded, Such ommission is 1llegal; therefore,
the 807 plate curfebbeshould be limited to 90 milliamperes by adjusting the
antenna loading when operating the 807 as a frequency doubler. If there

is reason to believe half-frequency smission exists, couple a wave trap

for that frequency to the 807 tank coil or put a wave trap in series #ith
the transmission line.

Performance

The JOCC0 transmitter may be operated from a 750 volt power supply for
output on all amateur frequency bands up to and including the 14,000-14,400
ke band. The output 1s upwards of 50 watte when the 807 is loaded to S0

to 100 milli-amperes, The transmitter may 2.0 L@ used in the 28,000 "
30,000 ke VHF Band at reduced inputs. I‘or this frequency band, the 807

.48 operated as a frequency doubler, The pocuer supply voltage should be

limited to 500 volts and plate current 0 90 milliamperes, The 616
plate ¢oll, L-2, should be pperated on 20 n._%ers. The grid ecircuit of
the 6L6 should be excited by & 40 meter crysial or a VFO with 40 mdter
output. The output from the 807 on 10 meteis will be 20 to 30 watts.

Revisions ' .
For specific applications. of the 90800, it mey be desirable to make
small revisions in the trangmitter. =

&, Modulation e e e T
For plate and screen grid moduation of the 807, the 807 plate voltage
should be limited to 600 volts and must be supplied from a separate
power supply. * B ;

b. Oscillator Keyi ' kbl .
G0 volts ?Ixe% Eﬁ&s should be used on the 807 if it is desired to key

the oscillator on & variszrm exclter &nd leave the 807 ctthode
connected to ground., With this type of keying, it is necessary that
the powgr supply for the transmitier be well regulated tc avoid "chirpy-
keying. ' : )

¢. _Excitation N
In operathg the 6Lf as & frequency quadrupler, it may be necessary to
get more excltation to the 807 grid. To increase excitation, shunt
C-6, with 200 mmf. Don‘t operate the 6L6 as a frequency doubler or
stralght through with the 200 mmf. shunting C-6., This would over=-
drive the 807 grid, reduce the power output from the 807, end damage
the 807 grid.

d., ocreased Bilss Reslator : :
IT71% becomes desirabie b increase the value of the 807 grid leak
resistor, R-6, insert the additlonal resistor in series with the
external fixed bias mupply connected to the "U5" and "G" terminals
on terminal board, TBe-l. S

R — .
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JAMES MILLEN MBNQFACTURING COMPANY, INC. MALDEN,MASS,
gvI ELIMINATION FOR 90800

In all cases o8 TV interference, the exciter should
be shielded and & good band-pass or high-pass filter should
pe used between the transmitter out-put and the antenna feed
iine.,

The 90800 Exciter-Transmitter caumes very little TVI
on 20, 40, 80, ox 160 meters. For operation on any of these
bands, the above treatment usually will elimimate all trace
of TVI.

' TvI Elimination for 10 and 11 meter operatlon requires
thé exciter to be operated with the 807 as a straght-through
amplifier. The €L6 plate coll éhuuld be a 43012 10 meter coil
with one turn removéd._ Twenty meter'excitation must be supplied
to the 6I6. _

If the 90800 Exclter is to-ﬁe'uéed.qn ten and eleven meters
exclﬁsively, the 616 eireuit cen be revised to permit frequency
quadrupling in the 6i6. The vnriabléucoupling condenser between
the 616 snd the 807 should be replacsd with a 250 mnf,., £ixed con-
denser and the 616 screen woltage should bé‘raised to'ﬁbe full
rated value. With these revisions, the Exclter can ﬁot be used

on any emateur bands except the ten and eleven meter bands,
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80800 on 50 MC,

-

1. New 807 Plate Coil - 4T #12 - 3/4" Dia, W. L. 1 %",

2, Use 43012 Coil in 616 plate same as for 29
3, Use 43640 - 7 Me, Cathode coil Me. set up.

4, Crystal manges -8,334 Ke x 3 x 2 = 50,004 Kc.
9,000 Ke x 3 x2 = 2,000 Ke,

5. Crystal of 8528.57 used in test,

6, 8.5 Me. Crystal, tripling %o 25.5 Mc. in 6L6, doubling

 £0 51,0 me, in 807.

7. Additional Bias resistor of 24,000 ohms BT2 (between C-and 2nd
post on chassis.) Improves output,

8. 616 plate current spprox, 32me,
807 plate current approx. 92ms. .
807 plate dial approx, reading .88
616 plate dial approx. reading .58 .
807 grid current epprox, - 3.0 ma. _
807 grid current with added 24K for blas, 2.4ma.

"Use Cryataia for SCR 522"

. 2/6/48
he'y A R
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MODIFICATION TO PROVIDE FOR MODULATING
The 90800 Exciter '

The 90800 exciter was primarily
designed as an exciter for a larger
transmitter or as a CW unit. This unit
¢dn be adapted for modulation by means
of very minor changes, which provide
for the plate and screen modulation of
the 807 in the exciter.

1. r%sconncct pin 2 on V2 from R7 and

2. Replace C9 with a .002 mfd., mice
capacitor, rated at 500 d.¢c. working
_ volts.,

3. Disconnect R1l and S2 from the term-
inel post connected to R1O, leaving
R1l and the lead to SR connected to-
gether,

4, Connect a 55,000 ohm, 2 watt resistor
between pin 2 on V2 and the junction
of R1l and 52,~

5, Connect modulated high voltage © this
pointg‘ _ ‘ -

These changes are shown on the attached
blueprint. ;
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