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THE MARCONI AUTO=-ALARM

The complete installation consists of receiver, type
352, selector, type 333, and switch, type 272, charging beard,
tyse 242, and three alarm bellss

THE RZCEIVER, type 332.

Combined tuner and three valve amplifier. The first
valve, type DER, is used as & detector with regeneration. The
second valve, alsc type DER, an audio-frequency amplifier and the
third, a type DE7, four electrode valve, is used as a relay cir-
cuit control.

The serial is connected through a small condenser (to
bring all probable ships aerials within range of the tuning limits)
te an A.T.I., having five taps for coarse adjustment and a var-
iometer for fine adjustment. The aerial condenser is shunted by
a resistance to prevent the accwnulation of static charges. The
blocking condenser between earth and filament prevents short cir-
cuit of the L.T. battery. The coupling between primary and second=
ary inductances is fixed. The closed circuit is permanently
adjusted to correct wave-length, but the fixed condenser can be

adjusted to small variations if necessary. The coupling and damping

of the circuit is arranged so that the receiver will be equally
sensitive throughout its wave=length range, 585 to 615 meters.

The anode of the lst. valve is connected through the
reaction coil to the medium resistance winding of the lst. inter=-
valve transformer. The low-resistance winding to telephone ter-
minals is used for testing purposes only. The high=resistance
winding is connected between grid and filament oi the 2nd. valve
in the usual manner. The anode of the Z2nd. valve is choke=
capacity coupled to grid of 3rde. valves. A low-resistance winding
on this choke is alsc used for testing with telephones. The
inner anode of the 3rd. valve ig connected through a large vare-
ieble resistance to the medium resistance winding of the last
transformer, thence through a2 shunted galvanometer to No. 2 output
terminal, which is connected to coils of main relay (in selector)
returning via No. 1 terminal to H.T. positive. The outer anode
of the 3rde. valve is connccted through the high resistance winding
to its own grid.

The filamenta ef all valves are sonnectea in series through
a fixed and & variable resistance and a "no-velt" relay te the <4
volt L.T. supply. The resistances are on the positive side, the
negative gide being earthed. The total arode voltage is 36 volts,
made up of 24 velt L.T. and 12 wvolt H.T. supply, a total of 36
volts above the negative point. Should the filament current
through any valve drop below normal or cease, the “no=volt" relay
will operate and ring the alarm bellse.

The valves require 2 velts on each filament. The DER
type filament current «35 amperes, the DE7 «4 cmperes.

ACTION OF RECEIVER.

The actien of the lst. and 2nd. valves is quite normal.
With no signal being received a steady current of «7 milliamperes
(which is equivalent to a readipg of 20 on the galvanometer scale)
flows from filament to inner anode of the 3rd. valve, through last
inter-valve transfermer and output terminals to relay coils, where
relay tonguc is held against front stop, in opposition to the bjas
of the relay. The arrival of an incoming signal makes grid of
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third valve more nezgative, reducing inner anode filament current
and releasing relay tongue if signal is strong enough, the tongue
will then be pulled back ageainst back stop by bi&s of relay. This
sudden reduction in current through last transformer will cause a
momentary voltage across the high resistance winding, which is so
connected as to make the grid still more negative, intensifying
the action cof the incoming signal. To prevent the gria ol the
third valve becoming paralysed (theres being no grid leak), the grid
is connected through "G" terminal to the back stop of main relay,
so that the grid is discharged when tongue of relay falls over.
The connection is made to a selected point in the filament circuit
so that the grid is restored to its proper value.

ACTION OF SELECTOR, Type 333.

The action of the selector is governed primarily py the
movement of the tongue of the main relay. DNormal position is
tongue against Tront stop, completing a circuit from positive L.T.
battery tarough electro=-magnet of primary arm to negative of
battery via relay contects. The currert through this circuit is
normally sufficient to hold the primary arm down against the action
of the spring. If a signal of sufficient strength is received the
tongue will be pulled away from the front step and the selector
can comaence to work, but if the signal is too weak the relay tongue
will fall back to normal position against front stop.

If a signal of preper strength is received the relay
tongue will fall against back stop, the grid of the 3rd. valve will
be discharged, the immer snode current will begin to increase again
and tongue commence to return to front stop. If the signgl contin-
ues the relay current will be reduced again and tongue returns to
back stope This continues while & signal is being received, the
tengue will chatter agoinst the back stop. lleanwhile the selector
continues operation because the front stop circuilt is open.

The action of the selector will now be considered, first
gesuming contacts "H" to be permanently closed and "I" contacts
rermanently open. 3

When the tongue of the main relay leaves the front stop
the circuit through primary electro-mognet is open and the spring
commences to pull arm up asgaeinst the action of the dash pot. 3y
adjustments of spring the contacts "D" will close three seconds
after arm commences upward movement and "C" contacts two seconds
after "D" contacts. When the "D" contacts are closed a circuit
is gompleted from positive L.T., primory arm and driving pawl
¢lectro=-magnet to negative L.T. which will energise the magnet and
draeyvi pawl wheel around by one tooth. The pawl wheel will be held
hy the sction of a holding pawl.

If the primary arm closes "C" contacts, a circuit is

. coupleted from positive L.T.; primary arm, "C" contacts to contaect
Q%, through re-setting magnet to negative of battery. This magnet

will draw back both driving and holding pawls and allow the pawl
wheel to be pulled back to normal starting position by the actien

of & spring. Normally "Q" centaet is open, the contact being closed
when pawl wheel commences to rotate; otherwise the re-setting mag-
net circuit would be closed through "Q" and "G" contactss

From the above it will be geen that the pawl wheel will be
advanced by one tooth if the gignal consists of an unbroken dash of
three seconds duration, but if It continues for five seconds the
shaft (of pawl wheel) will be returned to starting position.
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Theretore, a four second dash will allow the pawl whe=el to move
by one tooth.

When "D" contacts close a circuit is completed through
electro=-magnet of the secondary arm (via primary arm “D" contacts,
magnet and negative battery). This pulls down the secondary arm
against the action of a spring. 'When the circuit is open again by
"D" contacts opening, the arm commences to rise against the action
of a dash pot, which retards the motion so that “G" contacts are.
not closed until five seconds after the arm commences its upward
movement.

Suppose a correctly made four second dash is being re-
ceived, the primary arm rises and at the end of three seconds
closes "D" contacts and secondary arm is pulled down, also pawl
wheel is moved by one toothe At the end of the four seconds dash,
primary arm is pulled down again, opening "D" contacts, allowing
secondary arm te commence its return metion, and will erdinarily
close "G" contaects in five seconds.

Suppose that after a ene second space another feour
second dash is started. When it has lasted three seconds the "DV
contacts will again be closed and the secendaxry arm pulled back
(before contacts "G" have clesed). It has only bcen allowed four
seconds tc clese YG" contacts, one second of space and three sec~
onds of the seocond dash. Had the spaee lasted two seconds er
more contacts "G" would have been closed and as they are in
parallel with "C" contacts the re-setting magnet would have been
energised and pewl wheel returned to its starting pesitiony

SULIIARY OF ABOVE.

A dash ef lessz than three seconds has no effect on the
pawl wheel.

A dash eof three seconds (or over) allews the pawl wheel
to be advanced by ene teoth.

4 dash of five seconds will send the pawl wheel back to
normal positien.

A space of two or more seconds will send the pawl wheel
back te normsal 2lso0.

If the space is too short to allow selector to operate,
the two dashes will be run into one and the pawl wheel will return
te normal zfter & total of five seconds (dash, space and part of
the rext dash). An allowance eof nearly one second is ullowed either
way in length of space. Anything less than two seconds and more
than ene-fifth of = secend.

Presume three correetly made dashes and spaces to have
Jeen received. The pawl wheel has been moved three teeth. At the
termination of the last dash; the contast #2Z" will be clesed, whieh
is in series with the hold=-on relay. OCsntacts "Z" close as soon as
the last dash has lasted three secends but ringing cireuit is not
completed until the relay tongue has returned to the front step of
completion of the last dash. If the last dash lasts five seconds
the "C" contacts will be closed and pawl wheal returmed to starting
positien, so that the alarm bells ring only on completion eof the
last correctly made dashe.

_ When "Z" contact eloses due to an alarm signal beipg re-
ceived, the bell cireuit is completed when relay tongue (ef main
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. relay) returns to the front stop, on compietion cf the last dash.

Y

The circuit is then through front stop, "Z" contact and "Y" con-
tact to alarm bells. The hold=-on relay magnet is then energised
elosing “0O% contacts which connects the bells directly across the
L.T. battery via "Y" contucts.

If the filament current fails or falls toc low, the
novolt release maznet will allow "X" to close (due to pull of
spring), w«nd the alarm bell circuit is then completed. "Y" opens
the hold-on relay circuit and bells will cease to ring when the
filament current is restored to normal. Normzlly "X" contacts
are cpen and "Y" closed.

ACTION OF "H" AND “IY CONTLCTS.

There remains the posegibility of false calls by the recep=
tion of fast Mcrse or combination of two transmitters being received
at once, resulting in very short spaces which might cause the prim=-
ary arm to creep up and chatter against "D contact,; causing pawl
wheel tTo move each time, giving a false alarm when moved three teeth,

This is prevented by two additional contacts. The "H"
contacts fitted under the primary arm, open only when the primary
arm is right down and closed ac soon os the arm commences its up=
ward movement. The "IY contacts sre fitted under the driving pawl
and are closed as soon as the driving pawl moves downs

When the primary arm starts upward the “H" contacts close,
"D¥ contact is closed in 3 seconds and driving pawl mognet pulls
dovnr pawl, moving pawl vwheel and at the game time closing "I" con-
tacts. The driving pawl mognet circuit is now completed through
“I" and "H" contacts whether "D" contacts are open or closed. The
"I" contacts also keep the secondary arm magnet circuit coumplete.
The driving pawl and the secondary arin are thus kept down once they
have been pulled down, and are free to continue their proper action
when the primery arm is right down, thc "H" contacts are then
opened, breaking the driving pawl circuit, (also "I" contact cir-
cuit) and the secondary zrm magnet circuit, so that the secondary
arm is free to commence its upward movement.

CANADIAN MARCONI CONPANY.
lontreal, Quebecs
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