
CHAPTER 25

MARINE TRANSMITTERS

25.1 GENERAL

The Merchant Shipping (Radio) Rules lay down the requirements for the typesof transmitter which must be installed in the various classes of ship. As ageneral minimum requirement this calls for what is refered to as a Main trans-mitter and also an Emergency transmitter to-be fitted t, tt 
" -u;*ity of ships.

The detailed specifications for these types of transmitter are lafo down in the
above-mentioned rules,.but_b-roadly spiaking the differences are in respect ofpower supplies and radiated frequencies. Foi example the Main transmitter ispoy:r."9 from the ship's_generator and is capable of radiating in both medium
and-high-frequency bands. The type of emiision can be -."i. or c.w., in the
medium frequency band and c.w. or r.t. in the high frequen.y uunor. on theother hand, the Emergency transmitter must te-powerea r-- it 

" 24 volts
Emergency battery urg^Tytl be capable of radiating an m.c.w. signal on the
Distress frequency of 500 kc/s. Most emergency transmitters p.ouid" facilities
for radiation on a number of spot frequeicies- within the medium frequency
band.

The remainder of this chapter is devoted to technical descriptions of yarious
manufacturers' transmitters, the Marconi ..oceanspan", tire lnternational
Marine Radio company's 8l/83 and the Redifon GgO being examples of current
types of ships'Main transmitter, whereas the Marconi "SJvor", ih. I.M.R. 6t,
the Redifon G47B and the A.E.I. type T5 are exampres of current Emergency
transmitters.

^ 
Grateful acknowledgement is made of the assistance readily given by manu-

facturers in the preparation of the sections dealing with their eqiiprnent.

25.2 MARCOM OCEANSPAN VI TRANSMITTER

The oceanspan vI transmitter has been designed for use in all classes of
merchant vessels to provide m.f. and h.f. telegraph communication.

A total of seven m.f. and twenty-four h.f. crystal controlled frequencies is
available. Referring to the block diagrams shown in Fig. 25.1 it can be seen
that separate m.f. and h.f. oscillators ire employed to pr-ovide an input to the
intermediate amplifler (and harmonic generator on the range where this stage is
required), which in turn supply drive to the power amplifrers. A separatJa.f.
oscillator provides high level modulation of the output.
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Fig. 25.1. Block diagrams of the Marconi Oceanspan VI transmitter.

Frequency ranges

Medium frequencies
Crystal controlled 41O,425,454,468,480, 500 and 512 kc/s.
IC oscillator 50O kc/s.

High frequencies

Crystal controlled within the following bands.

4,0634,238 kcls
6,200-6,357 kc/s
8,195-8,476 kcis

t2,33Vl2,7l4kcls
16,4@-16,952kcls
22,W-22,4Nkcls.

Frequency stability
Crystal 0.02 per cent.
IC osc. 0.1 per cent.
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Power'output

m.f. c.w. 65 watts approximately
m.f. m.c.w. 75 watts approximately.
Measured into an artiflcial load consisting of a resistance of 3.6 ohms and a
capacity of 300 pF.
h.f. c.w. 4 to 16 Mc/s. 100 watts.

22Mcls. 80 watts.
Measured into an artificial load of 200 ohms.

Emission

m.f. c.w. and m.c.w.
h.f. c.w.

Modulation

At a frequency of 1,000 c/s, to a depth of 80 per cent.

Power supplies

d.c. 3'8 amperes at 110 volts.
1.9 amperes at 220 volts.

In the above two cases, the valve heaters require 2.2 amperes from the 24-volts
battery.
a.c. 5.5 amperes at 115 volts. 5G-60 c/s.

Valve types Number Function

EF50
807
807
EF5O
EF5O
807
sTV280/80

25.2.1 Circuit description

Reference to the simplified circuit diagram Fig. 25.2 shows that V7, a Pierce
type crystal oscillator, provides drive on the h.f. bands. Ten crystal positions
may be selected. The oscillator is controlled by the transmitter key, being
biased offin the space condition. A rclay, RLB, which is energized by the valves'
cathode current, follows the keying in such a manner that in the space condition
a resistor is introduced across the crystal thereby damping out crystal oscillation.
This action improves the keyed waveform. The crystal frequency is related to
the radiated frequency as shown in the following table, the necessary multi-
plication being achieved by the intermediate amplifier and harmonic generator.
(See block diagram of Fig. 25.1.)
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Vr m.f. master oscillator
Vz, Va, Va Power amplifiers

Ys Intermediate amplifier
Vo Harmonic generator
Vz h.f. master oscillator

Y\*t,Yz{^\ Modulators
Vsr-r Stabilivolt

Crystal frequency Harmonic

3'0 Mc/s 2
3'0 Mc/s 4tr 4.0 Mc/s 1

4'0 Mc/s 2
4.0 Mc/s 4
5.5 Mc/s 4

Radiated frequency
6'0 Mc/s

12'0 Mc/s
4'0 Mc/s
8.0 Mc/s

16'0 Mc/s
22.O Mcls
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on _medium frequencies v1 is employed in an electron coupled pierce type
crystal oscillator circuit. The crystals employed in this oscillator oscillate it
halfthe radiated frequency, the anode circuit being tuned to the second harmonic.
Due to the frequency of the crystal used it is not practicable to key the oscillator,
since the crystal would not follow fast keying. Instead, a high speed relay, RZl,
is used, which earths the r.f. output of the oscillator in the space condiiion. In
addition to crystal control a single spot 500 kcls LC circuit arrangement is
provided. This is for use in the event of crystal failure. The crystal funda-
mental frequency is related to the radiated frequency as follows.

Crystal frequency Harmonic Radiated frequency
205 kc/s 2 410 kc/s
212.5 kcls 2 425 kc/s
227 kcls 2 454 kc/s234kcls 2 468 kc/s
24O kcls 2 480 kc/s
250 kc/s 2 500 kc/s
256 kcls 2 512 kc/s

The intermediate amplifier vr acts as a straight amplifier or a harmonic
generator and delivers drive to the final stage, at the radiated frequency. The
harmonic generator Vo is switched into circuit only on the 12,16 and 22 Mcls
ranges, as on these ranges the fourth harmonic of the crystal frequency is used.
The crystal frequency is doubled by the harmonic generator whose output fre-
quency is also doubled by the intermediate amplifler. on high frequencies these
two stages are ganged to cover the marine bands, the tuning over this range
being by means of small capacitors, which can be set to one of seven positions.
The tuning is flat enough to tolerate a t0.5 per cent frequency change without
re-tuning while maintaining a reasonable drive. consequently it is possible to
use two crystals, not more than 1 per cent different in frequency, and switch
from one to the other, without any re-tuning being necessary. The aerial
circuits also are designed to accommodate this change. on medium frequencies,
a single tuned circuit is used in the grid of the flnal stage valves. This circuit is
pre-set to tune flatly in the middle of the band at zl40 kc/s.

The d.c. potential applied to the screen grid of the intermediate amplifier is
varied in order to maintain the drive to the final stage within reasonable limits
over the whole frequency coverage of the transmitter. Both intermediate ampli-
fier and harmonic generator are controlled by the transmitter keying circuit,
being biased offin the space condition.

The final stage employs three valves Vz, Va and V4, connected in parallel, with
aerial circuits divided into two sections, for medium frequency and high fre-
quency working. The medium frequency aerial circuit employs an L-type
coupling section. The application of this circuit involves the use of combinations
of the capacitors Cr to Cs and an iron cored variometer L1, which, in conjunction
with the capacitance of the aerial, is used for tuning. A pi-section aerial coupling
circuit is employed on the h.f. ranges, having Cre and C16 as tuning and coupling
capacitors respectively. Resistors Ra, Rs and RE have been included to act as
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an aerial discharge path to earth. These resistors are in circuit on both medium-
and high-frequency bands.

The aerial ammeter M1, gives a reasonably accurate indication of the r.f.
current in the aerial on medium frequencies. On high frequencies, the presence
of aerial current is indicated by the indicator Mz which consists of a moving
coil meter and a bridge type rectifier.

The transmitter final stage is highJevel modulated. The modulator employs
two valves connected in parallel working as an a.f. oscillator. A tuned circuit
consisting of Ca and an iron cored inductor, fixed-tuned to 1,000 c/s, is con-
nected in the anode circuit. A small secondary winding on the coil provides
feedback to the grid circuit. Both anode and screen circuits ofthe flnal stage are
modulated, being supplied with h.t. via the tuned circuit of the modulator.
For c.w. operation a resistor, Rzs, is placed in series with the cathodes of the
modulator. This resistor limits the current through the modulator to such a low
value that it is maintained in a non-oscillating condition. This resistor is short
circuited when M.C.W. is required.

The transmitter is cathode keyed, the final stage current under key-up con-
ditions being limited to a safe non-operate value by R11 in parallel with relays
RLA and RLB. In this condition the voltage developed across R1 is sufficient
to bias beyond cut-off all other stages. When the key is pressed, Rrr is short
circuited, allowing the valves to operate normally.

Overload protection of the final stage is accomplished by relay RLC in series
with the final stage cathodes. Should the cathode current become excessive
due to loss of drive or incorrect tuning, RLC operates and reduces the screen
grid potential of the flnal stage and thus limits the cathode current to a safe
value.

Control of the transmitter power is effected by varying the potential of the
screen grids of the final stage. With the transmitter Power switch inthe Tune,
or in the Medium position, the output is approximately a quarter of full power.
When in the Low position the output is approximately one-sixteenth of full
power.

The l.t. circuits are supplied from a 24-volt battery, and Fig. 25.2 shows the
arrangement of the heaters into three series-connected chains. H.T. of 600 volts
is obtained from a rotary transformer supplied from 110- or 220-volt d.c.
mains.

An h.t. interlock is provided in order that h.t. cannot be supplied before l.t.
is present. On starting the rotary transformer, resistor RVroz is in series with
the armature to limit the current to a safe value until a back-e.m.f. has built up
across the armature. Relay RLD, which is connected across the armature,
operates when the back-e.m.f. has reached a given value, and, on operating,
short circuits RVroz, applying the full mains voltage to the armature. The output
from the rotary transformer is taken to the modulator and final stages diroctly,
and also to the stabilivolt V31,,y, from which,stabilised voltages are obtained to
supply the m.f. and h.f. oscillators, the harmonic generator and the screen grid
of the intermediate amplifier.


