H.P. Telegraph and Telephone Transmitter unit type A 219.V
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Frequency range:

The transmitter covers the 4, 6, 8, 12, 16 and 22 Mc/s ships!
telegraphy and telephony bands. In each band 3 telegraph frequencies are
available, i.e. one calling and two working frequencies. For this purpose
three 2 Mc/s crystals, the harmonics of which are used in the 4 = 6 - 8 - 12 -
16 Mc/s bands, and threce 2,7 Mc/s crystals the harmonics of which are used in
the 22 Mc/s band are provided.

Further a total number of 14 frequencies in the 4, 8, 12, 16
and 22 Mc/s ships' telephony bands are available.

Crystals are supplied according to customer's specifications,
accomodation for a total number of 20 crystals being available.

Aerial power:

100 watts carrier wave measured in an artificial aerial having
a resistance of at lezgst 40 ohms. Means for reducing aerial power to about
one tenth.
Modulation:s

Modulation up to 95% when transmitting A3. (peak limiter).

Frequency tolsrance:

When equipped with crystals supplied by the manufacturer of the
transmitter the frequency telerance is better than 0,02% for telegraph fre=-
quencies and better than 0,005% for telephone frequencies as required by
the A.C. conference 1947.

Harmonicss

A1l hermonics radiated from the aerial will be attenuated at least
40 dbs in relation to the fundamental.
Aerial:

A very elaborate aerial matching network render correct loading
of the R.F. power stage and correct tuning of the aecrial circuit possible
with any aerial encountered on board ships.
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Such matching takes place merely by turning knobs on the front
of the transmitter - no internal adjustments or soldering during installation
is needed.

Space for putting down figures indicating the setting of the
aerial tuning knobs and dials is provided for each H.F. band.

Measuring instrumentss

The tranemitter is provided with a2 milliammeter and a switch
by means of which the cathode current of each individual tube may be checked.

Likewise the grid current of the R.F. power tubes may be checked.

Aerial power is indicated by the glow of a neon volt age indicating
lamps tuning being accomplished by means of the above mentioned milliammeter.
Tubes:

4 tubes type 807 (or equivalent: Philipe QE 06/50)
2 tubes type QQE 06/40 (Philips).
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A 219V - Operation.
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Set transmitter selector switch in switching panel to "HF", set
power switch to "1/10”9 set band switch in H.F. transmitter proper to the
corrcct band, set crystal switch to correct channel (according to table
in front plate), set "coupling" to O (Zero), set cathode current switch
to one of the no., 5 tubes. Turn operating switch in switchboard to "stand by".
After 15 seconds turn leover to Al, press key and rotate knob "trimmer" till
minimum cathode current of the no. 5 tubes is obtainzd. Set power switch to
1/1 and readjust "trimmer'". Cathode current then should amount to 50-55
milliamps.

Next set "coupling! to "1", "aerial coarse" to "1" and rotate
"aerial fine" from one end of the dial to the other and note if the cathede
current rises to a maximum during this operation. If a maximum has been
found note the value of the cathode current of the noe. 5 tubes. If the
cathode current docs not come up to about 175 milliamps (each tube, consisting
of two parallel connected systems) set "coupling" to "2" and repeat aerial
tuning. If necessary proceed to 3, 4 and so on.

At the same time note light in aesrial voltage indicator lamp.
Haximum light should be obtained simultaneously with maximum cathode current.

Yet the cathode current should never exceed 200 milliamps. (each
tube) as too high cathode current will ruin the tubes - and reduce aerial
power.

If no point of resonance has been found with switch "aerial coarse"
gset to "1" then praceed to "2" and rotate "aerial fine'" again for resonance
(maximum light in aerial voltage indicator lamp). If necessary proceed to
3y 4 and so on until @ truc resonance point has been found, and adjust
"coupling" (and readjust "aerial fine") until correct value of cathode
current of the power tubes is obtained.

It is a good check on correct tuning of the aerial (tuned to
zero reactance) to test if the setting of "trimmer'" which has been found with
unloaded power amplifier (coupling zero) is unchanged when the amplifier is
loaded by the aerial resistancc. So, with the aerial tuned as prescribed above,
try to rotate knob "trimmer" slightly to either side of its original setting
and observe if the cathode current of the no. 5 tubes increasess the latter
should be the case. - If the cathode current decrecases when "trimmer" is
rotated either upwards or downwards a2 new setting of the aerial tuning elements
must be found complying with the instructions given above.

Yet when a very high value of '"coupling'"-setting (9-10-11) is
necessary for cerrect loading of the tank circuit a small reaction from the
aerial may be inevitable. The knob "trimmer!" then should be readjusted and



-2 -

a setting chosen which will give minimum cathode current with aerial tuned to
resonancey; but with the difference that the minimum cathode current with
loaded amplifier amounts to 170-180 milliamps. per tube (compared with 50-60
milliamps. unloaded.)

In order to facilitate future tuning the settings of the levers
and knobs "trimmer', "coupling', "aerial coarse! and "acrial fine" fer
crystal channel no. 1 (crystal 1) should be put down (in ink or pencil) on
the calibration dial which appears berind the window immediately above the
band switch.

Future adjusting of the said knobs then may take place immediately
according to the calibration figures which appear in the window and the operating
switch (in switching pancl below) may be rotated dircctly to the mode of
transmission wanted. After a warming up period of 15-20 seconds the transmit-
ter is ready for usec.

Please note: The calibration figures mentioned hold strictly
for crystal 1 only. Vhen other crystals are switched in a slight readjustment
of "trimmer" may be necessary (adjust to cathode current "dip".) The settings
of the remaining levers and knobs will hardly be affected by the small change
of frequency within the limits of the ships' transmitting bands.

Placing of the crystals in their holders may require a small explana-
tion.

The 10 octal tube sockets can hold a total number of 20 crystals.
The positions of the crystals corregponding with the 15 positionsg of the
crystal switch is indicated on the drawing inside the 1id covering the crystals.
Horeover the holders intended for 2 Ilc crystals are painted red (designated "a"
in the drawing) and holders Tor 257 Mc crystals ars painted blue (designated
"b" ih the drawing). Position la and 1b are intended for crystals corresponding
with ship's calling frequency (telegraphy) and 2a, 2b and 3a, 3b are intended
for ship's working frequencics (telegraphy) in the 4y 6, 85 12, 16 and 22 Mc
bands. Positions 4a-l4a are intended for 2 Mc crystals for individual tele=~
phony frequencieg in the 4, 8, 12 and 15 Mc bands (frequencies not harmonic)
while positions 13b, 14b and 15b are intended for 257 Ilc crystals fer telephony
frequencies in the 22 Mc band.



Trimming:
The whole transmitter is correctly trimmed when leaving the fac-
tory. If for any recason ncw trimming has to take place proceed as follows:

Set power switch to "l/lO" set band switch to "4" set crystal
switch to 2 Mc~crystal with highest frequency (no. 3) set "cathode/grid current®
switch to "cathode 2" and adjust trimmer Cla, labelled "4-6-8-12" for minimum
cathode current (2 Mc/s); set switch "cathode/grid current" to "grid 4" and
readjust Cla for maximum grid current. Set ”oathode/grid current" switch to
"grid 5" and adjust €8 labelled "4" for maximum grid current (4 Mc/s).

Next sct crystal switch to 2 Mc-crystal with lowest frequency
(a2 telephone frequency) and readjust trimmer €8 siightly for increasing grid
current in the "low" cnd of the 4 Mc~band. Shift a couple of times between
crystals with highest and lowest 2 Mc-frequency and adjust C8 for equal grid
current of the no. 5 tubes on the highest and lowest 4 Mc~frequency. Check
getting of trimmer Clas it might be advantageous to readjust it a trifle to
get maximum grid current in the no. 4 tubes and consequently also in the no.5
tubes in both ends of the band.

Wext set band switch to "6". As the same anode circuit (2 Mc/s)
of tube noe. 2 is used on 6 Ic/s as on 4 Mc/s adjustment of Cla should not be
changed. Set ”cathode/grid current" switch to "grid 5" and adjust C9,; labelled
ngM, for maximum grid currvent (6 Mc/s). Shift between crystals with highest
and lowest 2 Mc-frequency as above and adjust C9 for equal grid current in the
no. 5 tubes on the highest and lowest 6 Mc-frequency.

Wext set band switch to "8". Ls the same anode circuit (2 Mc/s)
of tube no. 2 is used on 8 Mc/s as on 4 Mc/s Cla remains untouched. Sei
"cathode/grid current" switch to "grid 4" and adjust C4, labelled "8", for
maximum grid current (4 ﬁo/s). et ”cathode/grid current" switch to "grid 5"
and adjust €10, labelled "8", for maximum grid current (8 Mc/s). Shift between
crystals with highest and lowest 2 Mc~frequency as above and adjust ClLO for
equal grid current in the no. 5 tubes on highest and lawest 8 mc-freguency.

Next set band switch to "12". As the same anode circuit (2 Mc/s) of
tube no. 2 isused on 12 Hc/s as on 4 Mc/s Cla remains untouched. Set
"cathode/grid current” switch to "grid 4" and adjust C5, labelled "12" for
maximum grid current (6 1c/s). Set "cathode/ grid current" switch to
"grid 5" and adjust Cll, labelled "12", for maximum grid current (12 Mc/s)
and shift between crystals with highest and lowest frequency as above.

Next set band switch to "16". Zet ”cathode/grid current” switch
to "grid 3" and adjust trimmer C2, labelled '"16", for maximum grid current
(4 1ic/s)s Set "cathode/grid current" switch to "grid 4" and adjust C6,
labelled "16", for maximum grid current (8 Mc/s). Set "cathode/grid current"
switch to "grid 5" and adjust Cl2, labelled "16", for maximum grid current
(16 Mc/s) and shift between crystals with highest and lowest frequency as above.
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Wext set band switch to "22". By doing so 2,7 Mc~crystals are
automatically switched into the oscillator circuit instead of 2 Mc-crystals.
Set "cathode/grid current™ switch to "grid 3" and adjust trimmer C3, labelled
no2n, for maximum grid current (5,5 Mc/s). Set "cathode/grid current" switch
to "grid 4" and adjust trimmer C7, labelled "22", for maximum grid current
(11 Mc/s). Set "cathode/ grid current" switch to "grid 5" and adjust C13,
labelled "22" for maximum grid current (22 Mc/s). Shift between crystals
with highest and lowest 2,7 dc=frequency and adjust Cl3 for equal grid current
in the no. 5 tubes on highest and lowest 22 Mc-freguency.

Trimmer C18, which has its shaft brought out through the front
plate and provided with knob and dial must be adjusted for minimum cathode
current of the no. 5 tubes for each frequenhcy in each band according to
instructions given in section "Operation'.

Check the values of grid and cathode currents with the values
stated in the "Normal lieter Rcadings" (attached to the description).

When trimming the transmitter it may be convenient to use a small
neon indicator lamp as a tuning indicator. The lamp is held in its brass
socket and the glass envelope held against the anode of the tube, the anode
circuit of which is being tuned. Maximum light in the neon lamp indicates
resonance of the anode circuit, which condition gives rise to maximum grid
current in the succeeding stage.

Care should be taken not to touch the anode of the tube with
the brass socket of the ncon indicator as the 550 volt high tension is
dangerous. For safety: =tand on a dry wooden floor or otherwise insulated
from ground, and nover touch chassis or grounded metal objects with the idle
hand - and finally, use a well insulated screwdriver for trimming.

Safety firs t.
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A 219V =~  Diagranm.
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The transmitter covers the following H.T. bands allotted for ships'
telegraphy and telephonys

4063 -~ 4238 ke/s
6200 - 6357 =
8195 - 8476 -
12330 = 12714 -
15460 = 16952 =
22000 ~ 22400 =

Crystal control is empleyed throughout, an 807 valve acting as a
crystal controlled Pierce-oscillator.

The plate circuit of the oscillator is coupled direct to the
grid of the 807 buffer tube (tube no. 2), the plate circuit of which by means
of coil Ll and trimmers Cla+Clb is tuned to 2 Mc/s when transmitting on 4, 6, 8
and 12 Me/s, by trimmer 02 to 4 Hc/s when transmitting on 16 Mc/s and by C3
to 545 Mc/s when transmitting on 22 Mc/s.

The plate circuit of tube no. 2 is for transmitting on 4 and
6 Mc/s connected direct to the grid of tube no. 4, while for transmitting on
8y 12, 16 and 22 Mc/s it is connected to the grid of tube no. 3. On bands 4
and 6 Mc/s the grid of tube no. 3 is connccted to ground by a large capacitor,
cutting the tube quite out of action. When transmitting on 8,12, 16 and 22 ie/s
the plate circuit of tube no. 3 is by means of coil L2 and trimmers C4, C5,
C6, CT tuned to 4, 6, 8, and 11 Iic/s.

The plate circuit of tube no. 3 is for transmitting on bands
8, 12, 16 and 22 Hc/s connected to the grid of tube no. 4. The latter conge-
quently is fed with 2, 2, 4, 6, 8 and 11 Mc/s oscillations when transmitting
on frequencies 4, 6, 8, 12, 16 and 22 lMc/s. The plate circuit of tube no. 4
is by means of coil L3 and trimmers C8, C9, C10, Cll, Cl2 and C13 tuned to
4y 65 8, 12, 16 and 22 c/s.

The plate circuit of tube no. 4 is connected direct to the grids
of the two parallel connected twin tubes QQE 06/40 (cach glass envelope
containing twe electrode syctsms). These tubes are working as plain class C
amplifiers with their plate circuit tuned to the same frequency as their grid
circuit. The plate circuit of the power amplificr has been built as a pi-filter,
consisting of an anode-cathode capacitor, an inductance coil and a coupling
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capacitor. Two sections of the frequency switch take care that suitable

fixed capacitors are cut in and suitable taps on the coil are cut in on

the different bands, while a trimmer C18 with its shaft brought out in the
front panel and provided with a imnob covers the individual bands. The anode-
cathode capacitors are: Cl4: 525 pF (4 Mc/s), C15: 180 pF (6 Mc/s),

C16: 120 pF (8 lc/s). On bands 12, 16 and 22 lc/s the trimmer is the only
tuning capacitor (besides tube capacities etc.)

The coupling capacitor consists of a 280 pF capacitor, C52,
consisting of 11 series connected capacitors of different value, with taps
brought out to an 11 position switch. The coupling capacity, that means
the part of the coupling condenser which is common to the tank circuit and
the aerial circuit, in this way may be varied betwsen about 1700 and 280 pF
without noticeable detuning of the tank circuit.

In order to keep the proportion between the anode-cathode capacity
and the (total) coupling capacity approximately constant fixed capacitors are
switched in in parallel with the 280 pF coupling capacitor on the bands where
extra capacitors are switched in parallel with the anode-~cathode capacitor.
The extra coupling capacitors are: C53: 1150 pF (4 Mc/s), C54s 667 pF
(6 Mc/s), C55: 412 pF (8 Mc/s).

As the transmitter covers as well the telegraph as the telephone
frequencies on all H.P. bands allecated to ships' radio communication
certain precautions have been made to simplify operation within the bands.
The power amplifier tank circuit is tuned correctly by the trimmer in the
front.

The doubler (tripler) circuits with coils L1 and L2 are so
broadly tuned (so heavily damped) that they cover the bands without retuning
and without special precautions. The circuit consisting of coil L3 and the
trimmers (semi fixed) C8mmmmm C13 must produce drive of correct amplitude
for the grid circuit of the power amplifier on all bands and on all frequen-
cies within the bands. This is accomplished by suitable damping resistors
connected across different parts of the coil L3 on the different bandss

Grid bias for all tubes in the H.P. transmitter is derived from
a bias generator in the A 218 transmitter section, connected in series with
the filament voltage the positive pole of which normally is grounded.

Screen grid voltages are derived from the plate voltage through
suitable dropping resistors. Screen grid voltage for the pewer amplifier 1is
taken from the modulated plate voltage of the power amplifier, also through a
dropping resistor. In order to keep the screen grid voltage below about 300
volts also with key up (in which case the scresen grid current is zero and the

~voltage across the dropping resistor consequently zere) two series connected
neon stabilizers have been connected between screen grid and chassis.
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In order that the modulation voltages (when transmitting A3) at the
screen grids of the power amplifier should not be shortcircuited by the stabi-
lizers anA.F.. choke (about 9 henries) is connccted in series with the stabili-
ZET Se

Modulating power for A3 transmitting is provided by the modulator
built into the A 218 section.

Ls mentioned above keying takes place by means of a keying rclay
which by key down condition shorts a resistor in a voltage divider acorss the
high tension. All cathodes are brought to the tap on the voltage divider
which is grounded at key down. At key up all cathodes adopt a positive voltage
of some 80-90 volts (while the grids keep their nszative voltage). In this
way plate and zcreen grid current of all tubes are cut completely off.

Without grid drive (no crystal inserted or crystal not oscillating)
but key down, the cathode current of the power amplifier is also practically
zZero

Lerial circuits

A very elaborate aecrial matching system has been provided for
correct tuning of the acrial circuit and correct loading of the power amplifier
irrespectively of the size of the aerial.

The aerial tuning elements consist of a coil L5 with taps
(0-17 microhenries) and a variable capacitor 25=275 pF. By means of an
11 position switch (‘acrial coarse") part of the coil and the variable capacitor
may be connected in serics (position 1-6) or in parallel (position 7-11)
rendering possible outbalancing of positive or nsgative reactances within
very wide limits. Corrcct loading of the tank circuit of the power amplifier
is accomplished by the 11 position switch "coupling'.

For corrcct matching and tuning so three lovers and dials are
available: '"coupling", "acrial coarse" and "aerial Tine". Once the settings
have been found for each band (only slight retuning will generally be nccessary
within the bands) the figures of the settings are put down in the "window"
above the band switch, making resetting of dials and knobs very quick and
easy. For convenience also the seiting of "trimmer" for crystalfrequency no.l.
(i.c. calling frequency) is put down in the same window
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