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ATTENTION

Operating periods, transmission periods, silent periods, and time
schedules mentioned in these instructions are subject to change at any
time. Particulars of such changes will be found in current * Notice to
Mariners.” (See page 23.)

WATCHES TO BE KEPT

The Operator is responsible for maintaining fog and clear weather
schedules between 8 a.m. and 10 p.m, local time, and the Lightkeeper and
his assistant are responsible for maintaining these schedules at all other
times, The Operator is entirely responsible for the care and maintenance
of Radio Beacon apparatus, and for all duties laid down in Operating
Instructions for Automatic Radio Beacon Equipment, The Operator is
also liable to be called out at any time during the night should the Light-
keeper discover the Beacon apparatus to be inoperative,

During their hours of watch, Lightkeepers and Operators are required
to visit the Beacon room each hour to watch the apparatus perform its
hourly schedule and ensure that signals are being properly transmitted.

ner

| -



) =

' ..4"“ ’

DEPARTMENT OF MARINE
RADIO BRANCH

OPERATING INSTRUCTIONS

FOR

AUTOMATIC RADIO BEACON EQUIPMENT

DESCRIPTION OF APPARATUS

The source of Power for the Beacon Transmitter is a Kohler 2 K.W. Gasoline engine
driven, 110 Volt, D.C. Generator.

This Unit starts automatically when a load circuit equivalent to a 75 watt lamp,
ig switched on across its output terminale.

This initial load is provided by & 150 ohm resistance connected in parallel with the
energizing solenoid of a 110 volt time-delay relay, and is switched on and off by the main
clock contacts,

As soon ns this cirouit is closed by the clock, the Koller Unit etarts and when it has
built up to its full voltage of 110 volte, which it will do in spproximstely 10 scoonds, the
relay commences to operate and  after approximately 20 seconds closes the
remote control contacts on the Automatic Starter of the Motor alternator. This delay is
given by the relay to allow the operation of the Kohler set to become stable.

The character disc motor and Filament Rotary Converter are started at the same
time and by the same relay.

Actual transmission is controlled by & second set of contacts on the clock and these
are timed relatively to the main starting contacts so that they do not close and trans-
mission does not begin until one minute and thirty seconds after the engine has been
started,

The secondary contacts on the clock energize a relay to close or interrupt the primary
circuit of the 500 cycle transformer which supplies high tension to the anodes. This
cireuit is closed for & one minute and fifteen seconds transmission period, and then
opened for 8 one minute and forty-five seconds silent period after which there iz another
one minute snd fifteen seconds transmission,

The character dise, through n keying relay, makes and breaks this primary cirouit
to form the signals of the beacon charscteristics,

When the operating period of six minutes is over, the main clock contacts open,

thus opening the energizing circuit of the main starting relay which in turn openg the
remote control contacts on the antomatic starter. This results in every output circuit
of the genetator being open and the Kohler Unit stops,

During fog or when it is desired to operate the set continwously the attendant by
closing & single pole switch located on the main control panel sbove the starting relay,
short circuits the starting contacts on the clock, when the engine will operate continuously
and the transmitter controlled by the second clock contacts will function on its regular
eycle until the Fog Switch is opened.

1i the Kohlet Unit is in operation at the moment he muay close the Fog Switch at once,

» but if it s at rest he must wait until the clock contacts No. 2 have just opened, before closing

the switch. This is necessary to ensure that the sot is not started under load.

In order to draw the attention of the attendant in ease of overload, or if a tube
burng out, s bell operated through an suxiliary relay, is provided. The auxiliary relay
is energized from the 110 Volt D.C. Circuit in series with the overload trip coil and also
through a differential relay in the filament circuit. Of the four filaments, two are con-
neeted in either side of the difficrential relay and under normal conditions the two sides
are balanced and the relay is inoperative, but if one tube burns out the two sides of the
relay become unbalanced and it will operate to energizo the auxiliary relay and through
it close the bell cireuit, The bell will continue to ring until the auxiliary relay is reset
by hand.

Beacons are usually provided with duplicate equipment throughout and a transfer

panel mounted between the two transmitters permits of using either engine with either
transmitter and either control clock,







Prate 1. Froxt ELevatioN

No. Deseription
1. Filament Voltmeter 0-15 Volts A.C.
2. Regulating knob of Aerial Fine Tuning Inductance.
8. Main A.C. Volmeter 0-150 Volts A.C.
4. Neon lamp bezel and clear bullseye.
5. Pilot Iamp bezel and ruby bullseye.
6. Radiation Ammeter, Thermocouple R.F. 0-10 Amps,
7. Filament switch. Double push button DPST, H. & H.
8. Main AC. switch, Double push button D.PS.T, H & H.
9. Keying Relay,
10. Differential Relsy.
11. Millismmeter 0-250 Milliamps. D.C.
12, Tube sockets (4).
13. Tank Cirouit Ammeter, Thermocouple R.F. 0-15 nmps.
14, Milliammeter 0-250 Milliamps, D.C.
15. Overlond Relay. G.E. Type CR 2820, 797 x B (Plunger removed).
16. Gate Switeh, C-H.
17, Cireuit Breaker, Condit, K2.
18. Instantaneous Auxiliary Relay, G.E,, Type P.Q, 106,
19. Reguluting knob of A.C. voltage regulating rheostat.
20. Regulating knob of signalling speed regulating rheostat,
21. Regulating knob of filament voltage regulating rheostat.
22. Magnetic switch (Contsctor), G.E, Type CR. 2800, 1112 J1.
23. Manual—Automatic change-over switch,
24, Main A.C. (Anode) fuses 6 Amp. (2).
25. Main D.C. Fuses 20 Amp. (2).
26. Filament fuses 3 Amp, (2),
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No.

, Fine Aerial Tuning Induetance,
. Pilot lamp reflector,

. Pilot lamp socket,

. Neon lamp socket.

1,
. Grid leak resistor, Ward Leonard (2) 5,000 ohms each.

. Grid condenser U.C. 1885 .004 mfd,

. Anode blocking condenser U.C. 2317 (2) .0035 mfd, each.

. Aerial Tuning Inductance,

- Wooden end-piece of Closed Circuit and Coupling Inductance Assy,
7.
5,
. Character wheel reduetion gear-box,
. Character wheel,

. Transformer filling plug,

. AC. Voltage regulating rheostat,

. Transformer oi] level indicating glass,
. Anode transformer,

. Filament voltage regulating rheostat.
. Terminal board (See plate 4).

47.
. Resistor Jamp in D.C. keying cireuit, Carbon, 110 volis, 16 C.P.
. Resistor lamp socket.

. Transformer drain plug,

- Instantaneous Auxiliary Relay re-setting plunger.
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Puste 2. Risur Sim Erevarion
For description of numbers from I to 28, see Plate 1.

Description

Tank condenser U.C, 2368 004 mid.

Radio-frequency chokes (2).
HT. By-pass condensers. {(2) .001 mfd each.

Resistor for Instantaneous Auxiliary Relsy 500 Ohms,
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Prare 3. Lerr Sior ELevarTioN
For description of numbers from 1 to 26 see Plate 1, numbers from 27 to 50, Plate 2.

No. Desceription

51, Terminal board. 3

52. Coupling regulating knob,

53. Closed Circuit centre-tap ground clamp,

54, Signalling motor—reduction gear box coupling.

55. Condenser across Overload Relsy contacts. 5.0 mfds.

56. Signalling motor,

57. Filament rotary converter.

58. Signalling speed regulating rheostat.

59. Compenzating resistor block. Ward Leonard resistors (4) 10 Ohms each.
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Prare 4. Rear ELEVATION

For description of numbers 1 to 26 see Plate I, numbers 27 to 50 see Plate 2, and numbers
61 to 69 see Plate 3.

No. Description
60. Neon lamp reficetor,

61. Clozed Cireuit Inductance,

62, Closed Circuit Centre-tap ground plug.

63. Coupling Inductance,

64, Grounded rod for Clozed Cireuit centre-tap clamp.
65. Transiormer secondary terminals (3).

66. Signalling pawl.

67. Signalling contacts.

68. Signalling pawl refurn spring.

69. Transiormer primary terminals (2).

70. Frame holding compensating resistors.

71, Filament transiormer.
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Prate 5. an'f Sme Ensvamon

For description of numbers 1 to 26 see Plate I, numbers 27 to 50 see Plate 2, numbers
&1 to 58 see Plate 3, and numbers 60 to 71 see Plate 4.

No. Description
72. Instantaneous Auxiliary Relay re-setting plunger.
73. Lead from Aerial Tuning Inductance to Aerisl Fine Tuning Inductance.
74. Lead irom Tank condenser to Closed Cireuit Inductance.
75. Anode Tap Plug.
76. Grid Tap Plug.
77. Ground lead from Coupling Inductance.
2 78 Jead and plug from Closed Cirenit R.F. Ammeter to Closed Circuit Inductance.
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Prare 6. Levr S Ensvation

All numbers shown in this Plate have been described in Plates 1, 2, 3, 4 and &, with the
exception of No. 79—No. 79 is the Aerial Binding-Post of the Transmitter,
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Prare 7
All numbers up to and including 79 have been described in Plates 1 to 6.

No. Desgcription

80, Lead to Aerial binding-post from Aerial Fine Tuning Inductance.

81, Celeron end-piece of Aerial Fine Tuning Inductance.

82, Terminals of Filament Voltmeter.

83, Terminals of Main A.C. Voltmeter,

84, Lead from Coupling Inductance to Ground via R.F. Ammeter No. 6.

85. Lead from Tank condenser to Closed Cireuit Inductance via RF. Ammeter No. 13,

86, Condensers (4) 4 mfd. each. One across each winding of Differential Relay,
No, 10.

87. Supporting insulators (2) for Tank condenser.

88, Terminal board of Differentinl Relay, (8 binding posts).

89. Leads (2) from milliameters to choke coils,

90. Choke eoil supporting insulatorz (8).

91, Terminal board of Instantancous Auxiliary Relay (6 binding posts).



In the original document page
16 Is blank.
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PARTICULARS OF INDIVIDUAL UNITS
CONDENSERS

Tank—.004 mid. Working at 3,000 Volts, Max. Volts 8,000 10 Amps. at 300 Ke.
U.C. 2368.

Anode.—.0035 mfd. Working at 3,000 Volts, Max. Volts 4,000 6-5 amps. at 300 Ke.
U.C. 2317,

Grid—.004 mfd. Working at 3,000 Volts, Max, Voits 3,000 4-0 amps. at 300 Ke.
U.C. 1885.

Oerload Relay—5 mid. Mansbridge type, 1,000 Volt test.

Differential Relay—Four § mfd. Mansbridge type 600 Volt test,

H.T. Transformer By-pass—Two .001 mid. Working at 1,500 volts each. D.C.
5,000 Volt test. T.C, 1805.

Filament Transformer By-pass—.5 mfd. U.C. 487 A.

Re=istors aAxp RHEOSTATS

Compensafing—Bank of 4 Ward Leonard Vitrohm Resistors each 10 ohms.

Grid—Two Ward Leonard Vitrohm Resistors each 5,000 ohms.

Anode Voltage Regulating—Ward Leonard Rheostat type 64309 A. Max. resist-
ance 80 ohms,

Filament Regulating—Ward Leonard Rheostat type 62307 A. Max resistance 40
ohme,

Signalling Speed Regulating—Ward Leonard Rheostat type 64304 A. DMax. resist-
ance 250 ohms,

INDUCTANCE ASSEMBLIES

Main Aerial Tuning

Two wooden end pieces. 5 ply. 124§ inches by 12} inches by 1 inch,

8ix inductance spacers, Celeron, grooved, 144 inches by 14 inch by # inch.

Winding. 50 turns of i inch by ¢y inch silver plated copper ribbon wound edge-
wise, spaced 4 inch. Diameter of turns, outside 11 inches, inside 10§ inches. Overall length
of winding 12} inches.

Fine Aertal Tuning

One Celeron end piece 8 inches by 8 inches by 4 inch,
Four Inductance spacers, Celeron, grooved, B¢y inches by 1 inch by # inch.
Winding. 9 turnz of f inch by #% inch silver plated copper ribbon wound edge-
wise, spaced } inch. Diameter of turns, outside 9 inches, inside 8% inches. Overall length
of winding 2% inches.
Crosep Circurr

One wooden end piece, 5-ply. 124 inches by 1244 inches by 1 inch,

8ix inductance spacers, Celeron, grooved, 13 inches by 1% inch by # inch.

One Celeron end piece, circular, 94 inches diameter, 4 inch thick,

Winding. 30 turns of ¢ inch by vy inch silver plated copper ribbon wound edgewise,
spaced } inch. Diameter of turns, outside 11 inches, inside 10§ inches. Overall length of
winding 7§ inches,

CovrriNg

One wooden end piece, 5-ply. 128§ inches by 1244 inches by 1 inch,

Bix inductance spacers, Celeron, grooved, 2% inches by 14 inches by 4 inch.

One Celeron centre picce, circular, 93 inches diameter, 4 inch thick.

Winding. 7 turns of % inch by ¢ inch silver plated copper ribbon wound edgewise,

spaced 4 inch. Diameter of turns, 11 inches outside, 104 inches inside, Overall length of
winding 1% inch,

130372



MeTERrs

Aerial Ammeter—Weston Thermo-smmeter, R.F, Model 425. 0-8 Amps, or Jewell
Thermo-ammeter, R.F. Model 66, 0-8 Amps,

Tank Ammeter —Weston Thermo-ammeter, R.F. Model 425. 0-15 Amps, or Jewell
Thermo-ammeter, R.F. Model 66, 0-10 Amps.

Plate Milliammeters—Weston, D.C, Model 301, 0-250 M.A. or Jewell, D.C. Model 56,
0-250 ML.A.

Power Voltmeter—~Weston, A.C. Model 476, 0-150 Volts, or Jewell A.C. Model 76,
0-150 Volts,

Filament.—Weston, A.C. Model 476, 0-150 Volts, or Jewell, A.C. Model 76, 0-15 Volts,

Morors, GeENErATORS, Ere,

Main M-G Set

Motor.~Compound wound, 2 D.C. Brushes, 110 Volts, 125 Amps. 1667 R.P.M. Type
242, Lancashire Dynamo and Motor Company.

Generator—Separate excitation, 2 A.C. Brushes, 110 Volts, 500 Cycle, 1667 R.P.M.
Type JK, Lancashire Dynamo and Motor Company.

Filament Rotary Converter
Electrie Speeialty Co.
Type R 141. )
Primary end —110 Volts, 2-6 Amps, 3,600 R.P.M.
Secondary end.—110 Volts, 1-81 Amps, 60 Cycle.
Character Wheel Motor

Eleetric Specialty Company, Type R 112, § H.P, 110 Volts, 2-2 Amps. 1750 R.P.M.

TRANSFORMERS

Main Power
Packard Electric Company 0-75 K.V.A.,
Primary 110 Volis, Secondary 3,000 Volis.
Filament
Packard Electric Company 0-2 K.V.A.
Primary 110 Volts, Secondary 13 Volts,
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AUTOMATIC BEACON TRANSMITTERS

InsrarraviON ANp OPERATING INSTRUCTIONS
(Numbers in brackets correspond to item numbers on plates 1-7)

GENERAL

The Automatic Beacon Transmitter was primarily designed for use as a land station
beacon transmitter. It can be used with equal facility as an ordinary LC.W, transmitter
for intercommunication between given points where the transmitting speed does not exceed
25 w.p.m. The circuit used is the conventionsl parallel feed tank circuit inductively coupled
to the aerial, the whole being excited by four UV-211 radiotrons in a single phase self
rectifying cireuit, The power alternator frequency is 500 oyelex resulting in a 1,000
cycle emitted note. The valve filaments are hested by a 110 volt D.C. to 110 volt, 60 cycle
A.C. rotary converter and transformer insuring equal emission on all tube filamente.

The whole transmitter, with the cxeeption of the automatic starter, clock controls
and power motor-alternator, is self-contained, The transmitter unit proper is 70 inches
high by 36 deep by 25 inches wide, measured outside all projecting meters, pillar insulators
and control handles.

The various component parts of the transmitter are mounted in an engle iron frame.
Porcelain and celeron insulation is provided wherever necessary.

The power control panel which is mounted at the bottom of the unit and recessed
back of the protective screens, carries the main circuit bresker (17), the auxiliary clock
controlled magnetic breaker (22) the overload relay (15), the alarm bell relay (18), the
fused main switch, the manual to automatic change-over switch (23), the power (25) and
filament (26) fuses together with the filament (21) and power (18) control rheoztats
and signalling speed eontrol (20).

Direetly back of this panel is mounted the power (44) and filament (71) transform-
ers, the filament power rotary converter (57) the signalling motor (56) and reduction
gear (39), the R.K chokes (37) the compensating resistors (59) and the resistors for the
instantaneous suxiliary relay (47) and keying relay (48).

On a shelf directly sbove the power control panel are mounted the four UV-211
radiotron vaives, A small sloping panel directly back of the valve shelf carries the left
(11) and right (14) plate milliammeters together with the tank ammeter (13).

Behind the valve shelf is mounted the closed circuit inductance (61) and coupling coil
(63). The open circuit, AT.I, (35) is mounted on top of the closed eireuit inductance
(61) and at right angles to it.

A celeron panel is fitted right across the frame just above and back of the valves,
This panel carries the grid (33) und anode (34) condensers and the grid leaks (32), the
keying relay (9) and the filament differential relay (10) with its by-pass condensers (86).

An iron strap with two porcelain insulators carries the closed circuit or tank con-
denser (31) which is mounted directly over and clear of the valves.

A slate panel is mounted at the top of the unit which carries the power (8) and
filament (7) switches, the aerial ammeter (6) the power (3) and filament (1) voltmeters
and the fine tuning variable inductance (27), with its regulating knob (2),

A poreelain pillar insulator is mounted on top of the set to which the aerial is con-
neeted. The earth iz conneeted to a bolt provided on the frame proper,



FUNCTION

As this transmitter has several automatic features a brief description of their opera-
tion ie in order. The prime mover for this transmitter is a Kohler gasoline engine
directly connected to a 2 KW, 110 volt D.C. generator. A system of clock controls has
been designed whereby the prime mover is first started up st stated times. After the
prime mover has run up to speed un sutomatic starter comes into play, which starts the
main power motor alternator, the filament rotary converter (57) and the character wheel
motor (56). After a lapse of a few seconds to allow everything to reach full speed a
second clock control comes into play operating the magnetic switch (22) on the set proper
and transmission starts. After a lapse of time the whole plant is automatically shut
down unti] the next transmission time comes around when the whole process starts over
again,
As has been mentioned before, this transmitter has been especially designed for
operation with minimum attention. To aid thiz festure in making the transmitter “fool
proof” a system of alarms and automatic cireuit breakers has been incorporsted. In the
event of an overload coming on in the oscillatory circuit, such as a tube going soft, con-
denser short, ete., an overload relay (15) functions, tripping the main breaker (17) and
operating an alarm bell. In the event of any one valve filament burning out, the main
breaker (17) iz automatically opened and the alarm bell set ringing. Thiz is accom-
plished by a differential relay (10) in the valve filament circuits. If the currents drawn
by each valve remain equal the magnetic circuit of the relay is not energized. Any
unbalance immediately causes the relay to operate,
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Next inzert four UV-211 radiotrons in the sockets provided and close filament switch.
Readjust filament voltage to 10 volts,

Next adjust tank ecireuit for approximately 1,000 metres, Following is the approxi-
mafe setting for this value. Counting the earth tap as zero, place grid tap two turns
down from earth, count still further down 7 turns ffom earth and place one tank tap.
Next count up 7 turns from earth tap and place second tank tap. Next count up 20 turns
from earth tap and place anode tap. See that all tapping leads are clear and not touching
cach other.

Place manual-gutomatic switch (23) to the manual position, Close main ecircnit
breaker (17) and power gwitch (8). On pressing key set should oscillate s indicated by
a reading on the tank ot closed eircuit ammeter (13). It will be found that as soon as
the manual-sutomatie switech (23) is placed in the manual position the magnetic switch
(22) will close and the main power voltage will fall slightly. This fall in voltage is
osused by the introduction of the compensating resistance (59).

Next check wavelength of closed circuit and re-adjust if necessary to get 1,000
metres. Now proceed to tune the aerial eircuit, First place 4 turns in coupling coil {63)
and adjust AT.IL tap until aerial ourrent iz shown on seria! ammeter (6). By means
of the fine tuning inductance knob {2) bring aerial circuit into resonance with the closed
circuit. This is indicated by a rise on both anode feed millismmeters, the maximum
reading indicating resonanee. Now gradually inerease coupling st the same time swing-
ing the fine tuning induotance through resonance, The coupling should be tightened by
means of the coupling regulating knob (52) until the “ double hump " effect is produced.
This is indicated by a rise on the anode feed milliammeters up to a point, then a sudden
jump to a lower value. Decrease coupling until the fine tuning variometer can be run
through resonance without breaking. Now commence signalling by hand. The anode
feed milliammeters should always rise to the same value. If they do not, elacken coup-
ling atill further, until they do. If any “ double hump ” effect is allowed to exist due to
too tight a coupling the 1,000 cycle note will be spoilt, becoming rough and “ buzzy.”
Now run voltage on main power up to 100 volts and switch manual-automatic switch to
automatie, when signalling will be earried on by the character wheel. It is assumed, of
course, that the switch shorting clock No. 2 contacts has been closed. If this switeh is
open the sutomstic transmission will not go on, due to the magnetic switch on panel
remaining open. The milliammeter readings will vary with different sets, but should be
in the neighbourhood of 160-170 milliamps.

It may be found, that in spite of full coupling both as regarde number of turns and
mechanical position of the coupling coil, it is still impossible to obtain suficiently tight
coupling. If this is the case re-arrange A.T.I. elips so as to bring the tank portion of
AT nearer the coupling coil. It may even be necessary o place the anode tap at the
oppozite end of AT.L to the coupling coil. The various leads are all long eénough to
accomplish this without trouble. For 600 and 730 metres the tank tape and aerial tap
only should be moved. No other taps should be altered. Highest efficiency is not essen-
tial on 600 and 730 metres.

The various. component partz of the H.T. and oscillatory circuits have been so
designed that the power factor of the transmission is almost unity when sll adjustments
are correetly made. 1t is practically impossible to lay down & set rule for adjusting to
obtain this high power factor. One thing must be remembered, that every adjustment of
aerial coupling, grid, tank or anode turns will alter the power factor due to the transfer
of the various capacities back to the power transformer primary, all these capacities act-
ing as power factor condensers. Should there happen to be a marked leading power

factor as indieated by a sharp rise on the A.C. voltmoter a slight readjustment of aerial
coupling and anode tap will correct this.
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PLACING AND WIRING UP UNITS

The gasoline engine and generator prime mover is preferably mounted at s point
distant to the transmitter, The main motor alternator should be mounted on a concrete
foundation close to the transmitter. The automatic starter should be fastened elear
enough of surrounding objects so thal its cover may be opened full back and itz opera-
tion easily observed when manipulating transmitter controls,

The transmitter unit proper should be mounted clear of wulls o that both sides and
rear are casily accessible for adjustment or repair.

Wire sizes for the various circuits are listed hercunder (S8ce drawing No. 1648).

All wires to terminals numbers 19, 20, 21, 22 or transmitter, No, 10 R.C.B. in con-
duit or lead sheath.

L-2 on starter to L on main power motor of No. 10 R.C.B. in conduit or lead: sheath.

A-1 on starter to A on main power motor and also A on starter to terminal No. 5 on
transmitter in No. 10 R.C.B. in conduit or lead sheath.

F on starter to F on main power motor, No. 10 R.C.B. in conduit or lead sheath.

All remaining wires to be No. 14 R,C.B. in conduit or lead sheath.

Earth lead to frame of transmitter to be No, 6 bare stranded copper.

From transmitter proper to aerial change-over switch and from serial change-over
switch to aerial lead-in insulator, to be No. 6 bare tinned copper wire mounted on poree-
lain pillar insulators.

All conduit and lead sheathe should be bonded together and well earthed.

EARTH AND AERIAL CONSTRUCTION

The earth should consist of 15 No. 24 gauge zine or galvanized iron sheets buried
on edge in a trench 4 feet deep dug in & 30 foot diameter cirele. The centre of this circle
ghould come under the transmitter proper. Four No. 10 bare copper wires are soldered
to each plate, One wire at each of the four corners. These wires are carried to a central
point in shallow trenches, the whole mass being brought together and soldered. A good
method is to force all the wires through a 1 foot length of G.I. pipe of suitable size land
by means of a blow torch weld the whole mass together with solder. The pipe can
then be drilled and tapped for fastening the various station earths. It is advisable when
filling in trenches to flood trench with water so as to insure good packing of earth to
earth plates.

The aerial system for this particular type of transmitter should be of the single wire
type, supported between masts 80 feet high, and spaced 400 to 450 fect apart.

No. *%, Cadium-copper aerial wire inzulated with porcelain iz suitable for the
acrial proper.

FILLING AUTOMATIC STARTER DASHPOT AND TRANSFORMER

The automatic starter dashpot should be filled full of the oil provided, This oil
comes in can attached to starter. The main power transformer is filled with ordinary
high flash transformer oil, The starting relay dashpots should also be filled with oil, and
the signalling reduction gear-box should be checked to see that it is filled with gear-oil.

STARTING UP AND TUNING

For purpose of testing it i= necessary to close the fog switeh so as to insure a con-
stant supply of 110 volt D.C. current from the prime mover. It is also necessary to short
cireuit the gate switch as the safety gates will all be open when testing,

Another 8.PS.T. knife switch should be placed across leads from the No. 2 contacts
on clock.

The set is now ready for test. First check over all connections to make sure every-
thing is correctly connected, See that all switehes and circuit bresker on transmitter are
open. Close the fog switch. The engine will now start up. The main power motor
generator, the filament rotary eonverter and the character wheel motor should all start
turning over at once, The automatic starter is so adjusted that full speed of the various
motors is not reached until a lapse of about 30 seconds, After all machines have run up
to speed, the filament and power voltages can be read on the left and right hand volt-
meters (1 and 3) respectively, Now by means of the power and filament control rheo-
stats adjust these voltage values to 10 volts for the filaments and 0 volts for the main
power,



ADJUSTING AUTOMATIC DEVICES

All the various automatic devices are adjusted to correct values before leaving fac-
tory, but should they refuse to function it may be necessary to readjust.

The filament differential relay (10) iz the only one that requirez any explanation.
This relay operates on 60 cycles A.C. with a very light current, consequently the arma-
ture travel must be exceedingly short, The armature will be close to the pole face when
contacts start to make. Thiz relay operates the main circuit bresker (17) shunt trip,
The circuit breaker should be set to work on the lightest current possible. The alarm
bell relay iz quite sensitive and will require no readjusting in the ordinary course of
events. Refer to diagram and explanation of Differential Relay adjustment.

The overload relay (15) is adjusted by means of the two small knurled mute under-
neath relay magnet. These nute sre manipulated until relay opens at approximately 350
M.A, D.C. Care must be taken to see that this is not made too fine as transmission may
cause relay to gradually creep and finally open even though the load is quite normal. Refer
to explanation of Overload Relay adjustment.

MAINTENANCE

The signailing and character wheel contacts should be inspected nt least once a week.
If necessary they should be trued up with a very fine file,

Keep set free of dust at all times, Ensure that there is no dampness allowed to reach
transmitter, Maintain filament voltage at 10 volts at all times and power voltage at 100
voltz,

APPARATUS TO BE MAINTAINED AT ALL TIMES AT HIGH EFFICIENCY

The Radio Direction-Finder, fitted on ship-board, is recognized universally ss the
greatest of all safeguards of life and property at sea. That his Director-Finder shall be
of value to the Mariner, st all times, it is essential that Beacon Stations maintain their
schedules unfailingly and that the apparatus is at all times working st its highest efficiency.
Owing to the unfailing, reliable, and regular service he has had in the past from Beacon
Stations, the Mariner has come to rely implicitly upon this Service, and it is the duty of
each and every Beacon Operator to see that the Mariner’s faith in his Station in particu-
lar, and the Service in general, is not destroyed, The Operator should reslize fully kis
responsibility for the maintenance of the Service, and that failure or inefficiency of his
Station reflects directiy upon himself.

Beacons should be in continuous eperation when visibility is reduced by fog or thick
weather to ten miles or less. In some localities it may be necessary to start the Beseon
on continuous running ab even grester visibility. The opinion of experienced Ship
Masters, navigating in the vicinity of the Beacon, should, if possible, be obtained on this
subject.

That Operators may be enabled to maintain their Stations at highest efficiency at
all timeg, & list of the requisite daily, weekly and monthly routine duties has been pre-
pared. These duties represent the minimum care necessary for the efficient working of
the Stations, and it should be noted that they are instructions and not suggestions, and
these instructions should be rigidly adhered to,

Should & schedule be missed from any cause whatever & full report should be for-
warded to headquarters,

IMPORTANT
OPERATORS MUST AT ALL TIMES SES THAT THEIR STATIONS ARE OPEBATED TN ACCORDANCE

WITH THE CURRENT “ NOTICE TO MARINERS 1T IS OF PARAMOUNT IMPORTANCE THAT
SCHEDULES SHOULD START PRECISELY AT TIMES AS STATED IN THESE NOTICES,



Next insert four UV-211 radiotrons in the socketz provided and close filament switch,
Readjust filament voitage to 10 volts,

Next adjust tank circuit for approximately 1,000 metres, Following is the approxi-
mate setting for thiz value. Counting the earth tap as zero, place grid tap two turns
down from earth, count still further down 7 turns from earth and place one tank fap.
Next ¢ount up 7 turns from earth tap and place second tank tap. Next count up 20 turns
from earth tap and place anode tap. Sce that all tapping leads arve clear snd not touching
each other.

Place manual-automatic switch (23) to the manual position, Close main cirenit
breaker (17) and power switch (8). On pressing key sel should oscillate as indicated by
a reading on the tank ot closed circuit ammeter (13). It will be found that sz =oon as
the manual-sutomatic switch (23) iz placed in the manual position the magnetic switoh
(22) will close and the main power voltage will fall slightly. This fall in voltage is
caused by the introduction of the compensating resistance (59),

Next check wavelength of closed cirenit and re-adjust if necessary to get 1,000
metres. Now proceed to tune the aerial circuit, First place 4 turns in coupling coil (63)
and adjust AT tap until aerial current is shown on serial ammeter (6). By means
of the fine tuning inductance knob (2) bring aerial cireuit into resonance with the closed
circuit. This ie indicated by a rise on both anode feed milliammeters, the maximum
reading indicating resonance. Now gradually increase coupling at the same time swing-
ing the fine tuning inductance through resonance. The coupling should be tightened hy
means of the coupling regulating knob (52) until the “ double hump " effect is produced,
This is indicated by a rise on the anode feed milliammeters up to a point, then & sudden
jump to a lower value. Deerease coupling until the fine tuning variometer can be run
through resonance without breaking. Now commence signalling by hand. The anode
feed milliammeters should always rise to the same value. If they do not, slacken coup-
ling still further, until they do. 1f any “double hump " effect is allowed to exist due to
too tight a coupling the 1,000 cycle note will be epoilt, becoming rough and “ buzsy.”
Now run voltage on main power up to 100 volts and switeh manual-automatic switeh to
automatic, when signalling will be carried on by the character wheel, It is assumed, of
course, that the switch shorting clock No, 2 contacts has been closed. If this switel is
open the automatic transmission will not go on, due to the magnetic switch on panel
remaining open. The milliammeter readings will vary with different sets, but should be
in the neighbourhood of 160-170 milliamps.

It may be found, that in spite of full coupling both as regards number of turns and
mechanical position of the coupling coil, it is still impossible to obtain sufficiently tight
coupling. If this is the case re-arrange AT.I. clips &0 as to bring the tank portion of
AT nearer the coupling coil. It msy even be necessary to place the anode tap at the
opposite end of ATI. to the coupling coil. The various leads are all long enough to
accomplish this without trouble. For 600 and 730 metres the tank taps and serial tap
only should be moved. No other taps should be altered. Highest efficiency is not essen-
tial on 600 and 730 metres,

The various component parts of the H.T. and oscillatory cireuits have been so
designed that the power factor of the transmission is almost unity when all adjustments
are correetly made. 1t is practically impossible to lay down a set rule for adjusting to
obtain this high power factor. One thing must be remembered, that every adjustment of
aerial coupling, grid, tank or anode turns will slter the power factor due to the transfer
of the various capacities back to the power transformer primary, all these capacities act~
ing as power factor condensers. Should there happen to be a marked leading power

factor a¢ indicated by a sharp rise on the A.C. voltmeter g glight regdjustment of aerial
coupling and anode tap will correct this,
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DAILY ROUTINE

1. Operators will make not less than two inspections of the equipment per day, at a
time when the bescon is in operation, snd will check the operation of cach sutomatic
device to make certain that they are all functioning properly, The alarm bell should be
tested, at each inspection, to make certain that the relays which control it are in correct
adjustment.

Reduce Filament voltage to approximately 5, then remove one tube. If the differ-
ential relay contacts do not close, adjust them. After this test has been made, and the
tube has been replaced, do not fail to re-set Filament voltage to normal.

2. Check readings should be taken on all the meters to see that filament volts, A.C.
Volts, Plate Milliamperes and radio-frequency currents, in the tank and aerial circuit,
are normal.

3. The engine should be inspected to see that the level of the lubricating oil iz cor-
rect and that an adequate amount is being circulated. Also to zce that the fan belt ten-
sion is correct and that the fan iz moving an sdequate volume of air to cool the water
in the radiator, The level of the water in the radiator should be checked and during con-
tinuous operation in foggy weather, careful wateh should be kept to see that the tempera-
tare of the ecooling water does not become excessive from any cause including lack of
ventilation in the engine room,

If engine lubricating oil does not flow freely past the inspection window, throttle
down the Kohler until it has slmost stopped and hold the throttle lever in this position
for about 10 seconds, then release the lever for about two seconds and throttle down
again. Keep on repeating these movements of the throttle until oil flows normally. This
method of starting the circulation of lubriesting ol will be found specially useful after
the crank-case has been drained and re-filied with freeh oil,

4. The quantity of gasoline in the fuel supply tanks should be checked and be
replenizhed, if necessary, from the drums in which it is stored,

5. The clocks which control the time of trensmission must be compared with an
official radio time signal by means of the radio receiver provided for this purpose, and the
clocks should be set to the correct time as required. The rate of the clock should alto
be adjusted as may be found necessary. The clocks should be wound daily at 11.50
aum, Eastern Standard Time, and should be cheeked with Arlington Time Signals at 11.55
am. Eastern Standard Time.

If, for any reason, the 11.35 a.m. time signals should be missed, or if the Beacon
Station is so located that Arlington cannot be received at good audibility in daylight, a
time signal may be obtained from Arlington at 9.55 p.m. EST.

6. All exposed insulating surfaces on the transmitter should be inspected and be
wiped free from dust, with a clean dry cloth, whenever inspection shows thig is desirable.

7. The generator voltage should be checked, and, if found not to be normal, the
speed of the engine should be checked to see that the setting of the governor has not

altered. 1f found to have changed it should be readjusted to bring the generator voltage
back to normal.

- 8. In fair weather the Kohlers should be changed over every morning shout 9 o'clock.
Just after the 9 o’clock schedule has been completed throw over the transfer switch to
the engine which has been idle the previous day, open the 4 pole double throw switeh
on the Transmitter Transfer Panel and then close the Fog Switch and allow the Kohler
to run for 15 minutes. After 15 minutes running, the Fog Switeh should be opened, and
the 4 pale double throw switch closed. At all times the Kohlers should be run in such
A way that they each do the same number of hours per season,

9. Using a feather for the purpose, lightly paint the character wheel with light oil.



WEEKLY ROUTINE

1, The engines should be turned over by hand to see that compression is ample and
equal on all four cylinders. If ecompression is not good the cylinder head must be
removed and the valves be reground,

2. The spark plugs should bo removed and inspected to make sure that the porcelain
insulators are free from oracks and that there is no carbon deposit. If poroclains are
cracked they should be replaced. If the plugs are carbonized the carbon deposit should
be washed off with kerosene. The sparking distance of the electrodes should also be
checked and if found to be incorreet they should be readjusted by the use of the gauge
provided for this purpose,

3. The Kohler fans should be oiled weekly, Fill the oiling tube with engine oil.

4, The brushes, commutators, and/or slip rings of the Kohler generators, motor-
generators, filament rotary converters, and character wheel motors should be inspected.
See that the bruch spring tension ie correct, the brushes nre not sparking, thut they are
making even contact with the commutator, and are moving freely in their holders. The
commutators and slip rings should be wiped off with s elean piece of light duck which
has had a very small quantity of vaseline well rubbed into its surfsce.

5. The state of the battery should be checked by taking the Specific Gravity with

a hydrometer. If the gravity is found to be falling, steps should be taken to correct this,
A small switch on the generator unit permits the use of either one of two trickle churging
rates, one of which is practically double of the other. If the higher rate is found to be
insufficient to maintain the battery at full specific gravity facilities are provided for
charging the battery at a high rate through s special churging resistance and switch on
the generator transfer panel,

Battery should only be given this special charge in fair weather when the Trans-
mitter is not working continuously, To start charging proceed as follows:—I. Open 4
pole double throw switth on Transmitter Transfer. 2. Close Fog Switch. 3. Close
Battery Charging Switch on Kohler Transfer Panel. 4, Open Fog Switch. 5. Close 4
pole double throw switch. The Battery will remain on constant charge, and the Trans-
mitter will keep it normal schedules. When eharging the Battery, the Kohler plants
should be changed over every 4 hours, To change over while charging, proceed as fol-
lows:—1. Open 4 pole double throw switch, 2, Close Fog Switch, 3. Open Battery Charg-
ing Switch. 4. Throw over Kohler Transfer Switch. 5. Close Battery Charging Switch,

6. Open Fog Switch. 7. Close 4 pole double throw switeh, To stop charging, open Battery

Charging Switeh. It will be found that the Battery generally requires charging once |
n month, Charging should be continued for a period of five hours after half hourly
readings show no change in the individual cell voltages or specific gravitics. Records of
all Charging should be entered on the forms provided for the purpose, and forwarded to |
Divisional headquarters once a month, ‘

6. Readings should be taken once s week of the coll voltage and Speocific Gravity
of Electrolyte of each cell in the battery. Should these readings show that the battery '
iz below normal, charging should be carried out as instructed in the previous paragraph.

The weekly readings should be noted on the form provided for the purpose, snd these

forms should be forwarded monthly to Divisional headquarters,

7. A record of the number of hours run and the amount of gasoline consumed each

month should be carefully kept and & report forwarded once a month, on the forms pro-
vided for this purpose,

8. Readings should be taken once a week of all the meters on the transmitter, These
readings should be entered on the forms specially provided for this purpose and should

be forwarded once a manth through the divisional headquarters of the operatar with the
other reports.

0. Check over contacts on efarting relaye, sutomatie starters, manual key, keying
relay, and automstic key, Contacts should at all times be kept elean and trus. Copper
contacts should be cleaned by light application of very fine glass-paper, and platinum
contacts should be trued and polished with a fine, sharp file,

4A. Any sccumulation of earbon and eopper particles in the slots of Kohler generators
should be removed by means of a pointed soft wood stick,




MONTHLY ROUTINE

Once a month, or after running a total of 200 hours, the oil in the oil base of the
engine should be drained off by removing the plug at the bottom of the base. The base
and oil strainer should be thoroughly clesned and then be refilled with fresh oil. Make
sure that lubricating oil is eirculating freely before putting engines back in service.

The muffier should be taken apart snd any acceumulation of earbon should be
removed. )

If the engines ure not running satisfactorily and the Operator is unable to get in
touch with his District Msintenance Electrician, the Kohler cylinder head should be
removed and the head, piston, head, and upper cylinder walls decarbonized, if necessary.
The valves should be removed and inspected for pitting and false seating, and, if neces-
sary, ground. Replace the cylinder head, making sure that it is tightly serewed down,
and using a new gasket if necessary. Run the engine until it is thoroughly warmed up,
and then check the tappet clearances. It iz advisable, after s cylinder head has been
removed, to check the valve clearances daily for a week,

The radiator should be drained and thoroughly flushed with clean water and then
be filled with rain water.

The ball bearings on the Kohler generator should be lubricated every three months
with cup grease, care being taken not to get any grease on the commutstor, Lubrication
of the bearings of the motor-generator, the Filament rotary converter, and the charactor
wheel motor shouid be attended to at the same time, and the oil levels in the auto-
matic starter dashpots, the transformer, and the character wheel reduction gear boxes
should be checked, and oil added, if necessary, Alemite or similar grease is suitable
for the motor-generator, Kohler generator, and rotary converter bearings, Mobiloil A
for character-wheel motor cups, 600 W oil for the gear box. Dashpots should be filled
with dashpot oil, and the transformer with transformer oil.

The entire breaker mechaniem, distributor dise, and collector rings of the magneto
should be thoroughly cleaned with gasoline to remove ofl, dirt, and carbon deposit, The
contact pointe should be inspected, and if found rough or pitted should be filed smooth
and bright with a fine file, The gap chould be adjusted to its correct opening by means
of the special Eisemann magneto wrench, and the gauge incorporated therewith. The
magneto should be oiled once a month, and this part of the routine requires special care.
Do not over-lubricate. More magnetos are damaged by over-lubrication than by under-
lubrieation. Facing the side of the Kohler, put one drop of oil into the right hand oil
tube of the magneto. The left hand oil well of the magneto will be found to be divided
into two portions. The portion nearest the engine should receive 13 drops of oil, and
that nearest the operator should receive 5 drops of oil.

SPECIAL

Waese Ranio BEacoN EquirMeNTs ane Orsraten puriNG Corp WEATHRR WHICH MIGHT
CAUSE FREEZING OF THE WATER IN THE RADIATOR AND CYLINDER JACKETS, sUFFICIENT HEAT
MUST BE MAINTAINED 10 Prevent Tiis HAPPENING AND ALSO T0 MAINTAIN A TesMmerRATURR
SUFFICIENTLY HIGH A8 MAY BE REQUIEED 70 FACILITATE STARTING.

The temperature of the Beacon Room should be msintained at approximately 70
degrees Fahrenheit, but at the same time care should be taken that the Kohler plants have
sufficient ventilation to prevent them from overheating,

In warm weather the Beacon Room must at all times be well ventilated and the
Kohler Plants and various bearingz should be frequently inspected to make sure that they
are not overheating.

-,
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INSTRUCTIONS FOR TRACING AND CLEARING FAULTS IN APPARATUS

If the Kohler Plant does not start on schedule, First ascertain that the Safety
switch on the Kohler is eloced. If the safety switeh is closed and the plant still refuses
to start up completely, place a 75 watt lamp in the Kohler test socket. If the plant still
refuses to start up the fault is in the Kohler itseli and should be traced with the aid of the
Kohler hand-book and the diagrame of the Kohler starting cycle given in this book. If
the Kohler starts up when a lamp is placed in the test socket examine the Time switch
and ascertain if the starting contscts are closed, If the clock is running and the con-
tacts are not closed the fault is probably in the battery circuit to the clock. Make sure
that the wires running to the clock are tightly serewed into the elock binding posts, then
examine the three pole double throw switch on the Transmitter Transfer Panel. This
switeh must be kept clean and tightly in place or current to actuste the reluys wiil not
reach the clock. It iz unlikely that the primary contacts of the clock are not making
contact, but this should be checked over. Next examine the 150 ohm resistor behind the
Transmitter Transfer Pane! and make sure that it is making good contact with its clips,
also testing for continuity of the resistor by connecting 4 115 volt 32 candlepower lamp
across it. Should the Kohler start up when a lamp is connected across the 150 ohm
resistor, the resistor is open and the lamp should be left scross the resistor clips until
another resistor ean be obtained, Should the Kohier crank and choke but refuse to start
up completely the fault is most likely s bad adjustment of the Governor switch. Adjust
thiz switch in accordance with instructions to be found in the Kohler handbook. If, after
the above examination, the Kohler still refuses to start, the Operator should refer to the
Kohler handbook and check over the several circuits of the starting cycle.

1f the Kohler starts up but the Motor-Generator does not start, The motor eireuit
should be examined. The first thing to examine is the starting relay. The Operator
should make sure that the connections to this instrument at the back of the Transmitter
Transfer Panel are all tight. The contact wheel should be kept clean and bright at all
times or failure of the relay may result, If the relay refuses to close, the mechanism
should be carefully examined for mechanical faults and the presence of dirt and/or grit
in the plunger well. If the relsy closes, the auto-starter should be examined to see that
all connections inside the starter cuse and behind the panel are tight and that the needle
valve of the oil well iz not zcrewed down too tight. The brushes of the motor should
next be examined to ascertain if they are making proper contact, and the connections to
the machine should be checked over and tightened. Should the Motor-generator still
refuse to start, a complete continuity test of the motor eircuit, including the motor wind-
ings, should be carried out.

If the motor starts, with the Gate switch and the Power switch closed the A.C. meter
on all models should be reading approximately 100 Volts, and the red pilot light on model
3 should be alight., If the presence of current is not indicated by meter and/or pilot
light, the A.C. fuses should be tested for continuity, and the generator brushes should be
examined to ascertain that they are bearing properly on the slip rings. The slip rings
should be clean. It iz unlikely that the Gate and Power switches will give trouble, but
they should be examined in the event of current failing to reach the meter and/or pilot
lamp. Should current still fail to flow in the cireuit after the above tests have been made,
the armature and excitor windings of the generator should be given a continuity test.

With the Kohler and Motor-generator running, and the presence of current indi-
cated in the A.C. circuit by meter and/or pilot lamp, the keying relay should commence
to make the characteristic signal as soon as No. 2 contacts of the clock close. Should
the keying relay remain idle the 110 volt 16 C.P, lamp (48) on the base of the Trans-
mitter should be examined to see that it is firmly screwed down into its base, and that
the filament iz intact. The Character-wheel and signalling contact assembly should
next be examined to make sure that they are in proper adjustment and clean. Should
the signalling circuit still fail to function, the magnetic switch (22) should be examined
to ascertain if it is making contact and that its contacts are clean. If the No. 2 contacts
of the clock are closed and the magnetic switch fails to close, the clock contacts may
be dirty or the 110 volt D.C, ecircuit may be open nt some other point. In this event
the Operator should make & continuity test of the 110 volt Keying circuit.



Should all four filaments fail to light, the Operator should first ascertain if the
filament Rotary Converter is running. If not running, check up the D.C. brushes and
see that they are bearing properly on the commutator and that the commutator iz
clean. If the machine still refuses to run, the circuit must be tested for continuity back
to the D.C. mains, and continuity test applied to the Conmverter windings, If the
Converter is running and the filaments refuse to light the A.C. brushes and glip ringg
should be examined and a continuity test made through the filament control rhecetat,
the filament transformer primary, and the filament switeh,

If no current iz shown by the Anode milliammeters the anode feed cirenit should
be submitted to a continuity test. The only open circuits liable to oeeur mre in the
R.F. Chokes and/or in the milliammeters themselves.

If everything appears to be working properly, but no radiation is indicated by the
Radiation smmeter and/or Neon lamp. The serial eireuit should be checked over. First
make sure that the plugs in the Aerial tuning induetance and the coupling coilz are in
their normal positions. If the transmitter still refuses to radiate, short cireuit the
Radistion Ammeter by fixing a piece of bare copper wire across ite terminals, remove
the plug from the topmost socket on the Aerial tuning inductance, and make s continuity
test from the topmost socket to Earth. If the circuit answers the continuity test,
examine it carefully to see that it is not grounded at any point. Replace the plug in
the topmost socket, and remove the Earth lead from the Aerial earthing switch, 1f the
Transmitter radistes when this lead is removed, the earthing switeh is grounded and
should be dried, cleaned and/or repaired. Test the Send-Receive switch in a similar
manner for grounding. If the tramsmitter still fails to radiate after the sbove tests
have been made the Aerisl is open or grounded,

None of the fauits deseribed in the foregoing paragraphs will set the Alarm system
in operation. The following paragraph deals with faults which will set the Alarm system
in operation.

Should the Alarm system be set in operation, look first at the valvez and see that
all filamente are burning. If one or more filaments are not burning, replace the defective
valves. Next examine all plug connections to the Closed Circuit Helix and ascertain if
they are tightly in their correct sockets, and that the sockets are in thelr correct plaees
on the Helix. Examine all flexible connections and see thut they are not too close to
or touching each other or any bare wires or turns of the Helix. If the Transmitter still
fails to operate, all tubes should be replaced by tested spares, and the tubes removed
from the et should be tested for inter-element short circuit. After the above tests have
been made, and if the Transmitter s still inoperative, all condensers in the Cloged
Oscillatory and Feed circuite should be tested for break-down.

SPECIAL NOTE

Tug Operator, BEFORE LOOKING FOR ANY FAULTS 1§ THE APPasats ITSELF, SHOULD BE
CERTAIN THAT ALL SWITCHES Ank IN THEIR Proren Posmions, taar tis TRANSMITTER HAS
Nor BEEN LEFT TUNED OR Pantry TUNED T0 AN INCORRECT WaveLexers, vHAT THE CLOCK
Has sEEN Wouxn axp 18 RUNNING, THAT THE GATe 18 Crosep, pre.  FAILURE or THE TrANS-

MITTER 18 MUCH MORE LIKELY 70 ResvLr yoM THE Oreraton's NeGLECT 0F Routivg Dures
THAN FROM ANY FAULT IN THE APPARATUS ITSELF,
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AUTOMATIC BEACON TRANSMITTERS
SPECTAL INSTRUCTIONS

Cumoney AND UsavTsomizen Pessons SHany Nor s PerMrrrep 10 ENTER THE
Baacon Room Uniness AccoMPANIED BY THE OPERATOR

Children shall be defined ns minors of less than 21 years of nge, and unauthorized
persons shall be defined as persons not employed by the Department. This regulation
must be rigidly observed. It should be remembered that there is danger of painful and
even fatal shock from the Beacon apparatus. 4

Hiou Vourace Deuivery Y MAIN TRANSFORMER

Owing to the danger of painful and even fatal shock from the H.T. apparatus, the
plant ehould be closed down when adjustments are being made behind the front panel,

AL Rmasonasre Precavrions Musr s TAxeN To Euvizate the Fire Hazaro

Do not smoke, use naked lights, matohes, ete., when filling the gasoline tanks. Even
when the tanks are located out of doors, fire may result from a match or vigareite end
dropped zome considerable distance away from the tanks. Keep eigarettes, naked lights,
matehes, ete., away from the Kohler plants.

TeLEGRAMS. SENT yROM BracoN StarioNs 10 Coast STATIONS FOR TRANSMISEION TO
THE DEPARTMENT

These messages should be checked according to the land-line count, not Radio count.
In Iand-line counting the text only is charged for, the address and signature not being
counted. TFigures in the test are each counted as one word, For example the check
of the following message is seventeen words:—
Radio Marine, Ottawa,

Cells numbers 1 and 10 read 1180 and 1200 respeotively,

Brown.

To avoid needless expenditure the above message should have been written in twelve
words as follows:—
Radio Marine, Ottaws,

Cells numbers one and ten read eleven eighty and twelve hundred respectively.

Brown.



CompeNsaTING Por Cuaxee 18 ARmAL SysmeM CHARACTERIRTICE OWING TO
Rarx, Sieer, Erce,

During rain, sleet, or snow storms, the Operator may observe that the eurrent in
the serial drops slightly. This may be ocorrected by altering the adjustment of the
fine tuning inductance by meanz of the knob located towards the top centre of the
Transmitter panel. Turn the knob right or left until the maximum reading iz observed
on the Aerial Ammeter and Anode Milliammeters. The adjustment of the fine tuning
inductance should be checked before and after all storms, and during excessive atmos-
pheric dampness.

Purmivg Stamion 18 CommiasioNn Ar OPeNING or SpasoN

Connect up the Receiver batteries, see that good valves are in the sockets und that
the set is working properly. Connect up the storage battery. Fill the Kohler erank-cases
with the correct quantity of oil of the proper grade, Close drain-cocks, and fill the
radiators with water. Fill the Kohler vacuum tanks with gasoline. Replace all fuses
in their correet positions in the set and place all switches in their normal operating
positions, Using the hand-crank, start up one of the Kohlers and put the storage battery
on charge at the full charging rate, running the Kohlers for alternate periods of four
hours each until the epecific gravity of each cell in the battery, as read by the hydrometer,
is 1+225. See that all dash-pots are filled with oil and that all oil cups and other lubri-
cating devices are filled. The transmitters should now be ready for operation. The
clocks must of course be wound and checked by time signuls,

Procevune ar Env or Seasow, INveENTORY

Where the Station is operated by the Lightkeeper, an inventory of sll apparatus,
spares, tools, cte., should be drawn up in duplicate by the Keeper and signed by him.
The original should be forwsrded to headquarters, und u copy retained on the Station,
When an Operator i in charge of the Station he should draw up an inventory in dupli-
cate, and have it signed by the Keeper and himeelf. The original should be forwarded
to Divisional headquarters, and u copy retained on the Station,

Laviza Up

Ground the serial by means of the aerial earthing switch. Open ull other switches
and remove all fuses. Drain the Kohler vacuum tanke, Remove the spark plugs from
the Kohlers, and run about two tablespoonfuls of engine oil into each cylinder, Replace
the plugs and turn the engines over a few times by hand, Drain the Kohler water jackets,
and leave the cocks open. Disconnect the receiver batteries and leave the Aerial change-
over switch in the sending position. When at all poszible the elocks should be removed
from the Station to be kept by the Keeper at his winter residence. They should be kept
moderately warm and wound at 11.50 am., EST, daily. If possible cover up the trans-
mitting apparatus to keep it free from dust. Each cell of the storage battery must read
not less than 1225 S.G. See that all eclls are at thie value and continne charging with
cells all gassing freely for six hours.



A~Timing Dis

B—Opersting Jever of oontact L

(—Balanos weight of operating lever B R

D—Pivos screw of operating Jever B, Note that lever B pivots on D which is serewed into one
end of bell crank F, Bell crank ¥ in pivoted at G,

E—Fibre plate holding contact striking roller M

F—Contact timing regulating bell-eran:

G—Pivot serew of bell crank F

H—Lock nut of timing regulsting scrow

J—Timing regulnting sorow

K—Lower contact opomaied by lever N

IL—Upper cvntact operated by leyer B

M-~Contact, striking rolier for contact L

N—=Operating lever of contact K

There are two types of Venner Time Switches on Beacon Stations. The earlier type
being identical with the type illustrated, except for the external winder and the plunger
device by means of which the clock may be nccurntely compared with standard time
signals,

When using the new type switch it iz essentinl that the winding knob be withdrawn
immediately after the clock i wound and that the time compariton knob should never
be pushed in before the vernier datum pointer starts to move across the seale, In both
types of switch the winding should be performed with as little jerkiness as possible, and
the switchee should be wound daily before they are checked by time signal. To wind
the old type switeh use the key provided for the purpose, turning it in the direction indi-
eated by the arrow. To wind the new type switch push in the winding knob and turn
it in the direction indicated by the arrow, making sure to pull out the knob ngain when
winding is completed,

The No. 2 contacts of the switch are st present adjusted to close for one minute und
fifteen scconds and open for one minute and forty-five seconds every three minutes.
The No, 1 contsets are set to close hourly for six minutes and remain open during the
other fifty-four minutes of the hour.

The Operator should, by the aid of a standard time signal, adjust the No. 2 contacts
so that they close on the hour.



On Stations where Venner switches with painted serial numbers have not been fitted,
when the Beacon is transmitting on one minute and fifteen second schedules the Datum
ling should be disregarded, but if the Beacon is transmitting for one minute with & silence
period of 2 minutes the Ditum line should coincide with the Datum pointer on the hour
by standard time signal. When on one and a quarter minute sohedules the time com-
parison plunger should not be used, and the switch must be set by hand to start trans-
mission on the hour by comparison with N.A.A. or similar time signals, When on one
minute schedules with a silence period of two minutes the plunger should be used fo make
the Datum line and pointer coincide on the hour.

The No. 2 contacts may be made, by mesns of the timing adjueting sorew, to remain
vlosed for periods varying from fifty seconds to one minute and thirty scconds every
three minutes. The No. 1 contacts may be made to remain eloeed for periods varving
from five minutes forty-five seconds to six minutes and ten seconds hourly.

The varintions in contact timing are made by altering the relative positions of
the contact operating levers. Figure T.8.1 shows the No. 1 contact assembly.  The
principle of operation of contacts Noz, 1 and 2 is essentinlly similar except that the
lower Jover N of No. 1 assembly is operated by a pin on the underside of dise A and
the upper lever B is operated by a ramp on the periphery of dise A, while both levers
of assembly No. 2 are operated by the blued steel pins on the upper side of the dise A,

Referring to Figure TS, 1 it will be seen that F is a bell erank, pivoted at G. One
end of the bell crank F may be adjusted by means of screw J, and into the other end of
F 33 sevewed D upon which lever B pivots, Ay the pivot of lever N is fixed it i= obvious
that by sltering the adjustment of screw J the relative positions of the two levers B and
M may be changed €0 that the contacts K and T remain closed for longer or zhorter
periods as desired,

In the near future all Venner switches shall be nltered in such a manner that the
time-romparison plunger muy be used when they are set for one minute and fifteen seoond
transmiscion. In clocks =0 altered (ke datum line will cpineide with its pointer on the
hour by standard time signal. Such clocks may be recognized by their having a serial
number paiafed oo the front of the aluminum ease to the left of the winding knob,

TiMING ADIUSTMENTS
Refer to Figure T8, 1

The timing adjustments are simple but eare must bo taken with the No. 2 contacts
to see that the adjustment ix exact to the second. No great eare is necessary with the
No. 1 contacts but they should be adjusted to ressonably correct timing.

No enlarged view of the No. 2 contuct assembly is shown, but for adjustment purposes
consider No. 2 contacts as similar to No. 1 contacts.
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The No. 2 contacts should be checked oceasionally to ascertain if they are in correct
adjustment. Note, on the seconds hand of u watch or clock, exactly when the top lever
drops off one of the timing pine, The bottom lever should drop off the same pin exactly
75 seconds after the top lever has deopped off. If the bottom lever drops off the pin in
less than 76 eeconds the lock nut H should be elackened off and the adjusting serew J
turned backwards, in a left hand direction, until the correct timing is obtsined, nfter-
wards tightening the lock nut H. Should the bottom lever drop off the pin in more than
75 seconds the adjusting serew should be turned forward, in a right hand direction,
until the exact timing is obtained.

While beacons mre scheduled to transmit for one and a quarter minute periods, the
adjusting screw J of No. 1 contacts should be turned in a right hand direction as far ss
it will go and locked there, when it will be found that the Kohler plant will stop between
& and 15 seconds after the second (ransmission ceases. Should the Beacon transmitting
period be reduced the No. 1 conlacts should be altered so that the top lever drops off
the ramp between 5 and 10 seconds ufter the second transmission period ceases,

The clocks with peinfed =erial numbers will be found to have slots instead of round
holes for the three holding-down screws of the No, 2 contact assembly plate. These
slots, which will eventually be made in all Venner ewitehes, are provided g0 that cven
when transmitting for periods of more than one minute the bottom lever may be made
to drap off the timing pin exactly on the hour, and the datum line should coincide exactly
on the hour by standard time signal, To adjust the slotted switches proceed as follows:—

Check, nnd if necessary adjusi the No. 2 contacis to cloge for exactly one minute
and fifteen secondz as previously described.

Turn the timing dise in sn anti-clockwise direction until the vernier datum pointer
comes within the limits of its scale.

Puch in the correction plunger. Loosen the three holding down <crews of the No, 2
contact assembly plate. (These screws should be loosened just enough to permit the plato
to be moved freely).

Slide the plate towards or uway from the timing dise until the bottom lever Just
drops off the timing pin when the correction plunger is veleased,

Tighten the holding-down screws,

Never push in the plunger when the vernier datum pointer is not within the E iits
of its scale.

Always pull out the winding knob immedistely winding is completed.

Always wind the clock daily at the same time.

Always wind the clock before checking it with standard time signale.

Always keep the cover serewed down and locked unless it is absolutely necessary
to open it.
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CHANGING OVER TRANSMITTERS FROM 200 TO 100 WATTS

If instructions are received to change over the transmitters to 100 watts, the follow-
ing procedure should be followed:—

Stop the transmitter, Facing the front of the transmitter and counting from the
Ieft remove tubes numbers 2 and 3 or numbers 1 and 4. Turn the filament and power
rheostats to the right s far ue they will go. The compensating resistance, which is
behind the panel and ot the left hand side of the Transmitter near the base, must now
be aitered. At present the compensating resistance nssembly i= connected as in figure 1R,

o OO W >
m = a

Fig 1R
but when the Transmitter 1= altered to 100 Watts the link between A and B must be
removed, leaving the connections as in Fig, 2R,

A

H = o =

B
C
D

Fig. 2R ,

Now starl up the transmitter and adjust the filament and power rheostats until the
filament and main A.C. voltages, as shown by the meters, are 10 and 100 volts respectively,
1f the Alarm bell rings after these adjustments are made, the Differentia! Relsy requires
adjustment. If the plates of the tubes become overbeated, the plate tap to the Closed
Cireuit Inductance must be altered until thiz condition is overcome. To stop overheating
of the plates add to the number of turns in the plate cireuit,

VESSELS IN DISTRESS, DANGERS TO NAVIGATION, ETC,

Where an Operator, experienced in telegraphy is in charge of a Beacon Station he
should, to the best of bis ubility, do all in his power to assist vessels in distress, and
advise ships of dangers to navigation in the vicinity of his station, \

Should s vessel not equipped with Radio be observed to be in distress the Operator
should immediately get in touch with the nearest Coast Station, giving fullest particulars
of the Ship's location und the nature of distress. The Coast Station should also be
advised of weather conditions in the immediate vicinity of the vessel in distress. Direc-
tion and force of wind and sea, visibility and general westher conditions should be
given. If possible, get in touch with the distressed vessel by voice, semaphore, morse
flag or lamp, or morse on the fog alurm, and find out what immediate assistance you can
personally give,

When a radio equipped vessel ie heard sending the distress eall, the Beacon Operntor
should ascertain that the distressed vessel s in touch with a Coast Station, and if o
be ghould listen in but refrain from using his transmitter unless he can be of use in
relaying to the Coast Station or reseuing ships. If the distreseed vessel cannot com-
municate with the Coast or with nnother vessel the Beacon Operator should give relay
#ervice,

Operators should immedistely advise the nearest Coast Station of dangers to navi-
gation, observed in the vicinity of their Beacons. Fog alarms, lights and light-buoys out
of commission, buoys out of position or missing, floating wreckage, ete., should be reported
immediately, and where the nearest Coast Station cannot be advised at once, the Operator
should broadeast the information on a suitable wavelength and st a time when vessels in
lis vicinity will be maintaining Radio watch, -
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AUTOMATIC BEACON TRANSMITTERS RELAY ADJUSTMENTS
STARTING RELAY, TYPE CR 2820797

Hold relay in closed position, Loosen set screw A. Hold knurled nut D and turn
relay plunger B on the piston tod in a right hand direction, as far ae it will go, then
back it off one turn. Tighten set screw A.

To Recurate Tovixa

Loosen set screw C. Hold relay plunger B snd turn knurled nut D, Turning D in
a right hand direction &lows down the relay setion and turning in & left hand direction
apeeds up the relay action, Adjust relay for approximately 20 seconds delsy. Tighten
set serew C.
Care or Reray

Care should be taken to see that the dashpot is kept full of oil and » supply of special
dashpot oil should be kept on hand for this purpose.

If for any resson the supply of speciul vil should give out the relay may be kept in
eperation, until 8 fresh supply is available, by using & mixture of two parts kerosene oil
and one part engine lubricating oil.

Descrirmion oF Reray Action

(Refer to Fig. 1 8.R, on preceding sheet)

The delay elosing action of this relsy is regulated and determined by the flow of oil
permitted by the needle M through the hole H in the centre of plunger G, and this flow
may be regulated and the closing speed of the relay determined by the setting of knurled
nut D which opens or closes the epace between needle M and its seating hole H. When
the plunger assembly is pulled upwarde by current flowing in the coil contained in easing
E the washer F tightly covering the large holes in plunger G will not allow oil to pass
from the top to the bottom of the cylinder. The oil must therefore pass from top to
bottom of the eylinder by way of the needle valve composed of needle M and ite seating
hole H, When current censes to flow through the coil in casing E gravity causes the
whole plunger assembly to drop. The washer F is forced upwards off the large holes
in plunger G and the oil instantly finds its way through these large holes to the top of
the cylinder. The opening of the relay is thus instantaneous.

TrenNicar. Dara

In some of tho first transmitters the operating coil was wound for operation on 110
volts, but in the majority of cases a 35-volt eoil having a resistance of 430 ohms with an
external eeries resistor of 350 ohms is used.

OVERLOAD RELAY (TYPE CR 2820)
Refer to Fig. 1 SR

The Overload Relay is of the same type as the Starting Reluy, but with the plunger
piston G removed from cylinder R so that the relny closes and opens instantancously,

This relay is connected in series between the H.T. transformer centre-tap and
ground, and its purpose Is to open the eircuit Breaker and ring the Alsrm Bell should any
overload oceur in the H.T, cirenits,

AnJustMENT OF Ryvay

Loosen set sorew A. Holding knurled nut D, serew back knurled nut B in a left
hand direction for about 10 turns, Set the transmitter in operation on the “Manugl”
side, keeping the key depressed, and noting that the filament voltage is not less than 10,
Increase the A.C. voltage until the anode milliammeters read between 175 and 200 each,
Holding knurled nut D, turn knurled nut B until the relay closes. Tighten set screw A,
and return the sot to normal A.C. voltage. The relay is now adjusted to close between
300 and 400 milliamps.

Teousican Data

The operating coil of this relsy is wound for 600 volt service. Its resistance is 32
ohms,

13t—3¢
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STARTING RELAY (TYPE P.Q.)

It is proposed in future instailations to use the General Electric type P.Q. instead
of the type C.R. 2820 relay now in use. A photograph of the new relay with its resistor
for 125 volt service appears opposite,

The time delay action of the relay is obtained by retarding the escape of air from
the bellows D by regulating the opening of a needle valve of which A is the adjusting
SOTEW.

The encrgizing coil of the relay is contained in casing H, When current flows in this
voil a =oit iron armature attached to the plunger rod iz drawn upwards carrying with it
carbon block E. The bellows eseape valve A iz adjusted so that the carbon bloek E closes
the contacts CC 20 seconds uiter the coil is first energized. Casing G contains an
instantaneous release valve which nllows air to enter bellowe D immediately ourrent
ceases to flow in the coil contained in casing H. The relay is thus instantaneously reset.

AvsusTMENT OF RELAY

The pick-up adjustment, is made by means of serew I' and must always be kept at
maximum sensitivity. Pressing serew F upwards to overcome the spring locking device,
turn F in a left-hand direction until it will go no further then back it off three complete
{urns, The Relay i now adjusted to maximum sensitivity, Next adjust the time delay
to the desired value (about 20 zeconds), Loosen lock nut B and screw down A in a right-
hand direetion as far as it will go, Gradually turn A in a left hand direction until carbon
block E closes contacte CC 20 secondz after the reluy coil is first energized. Tighten
lock nut B,
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DIFFERENTIAL RELAY

The Differential Relay is so constructed that any unbalance in its four separate
circuits shall ereate a magnetic flux in its core X, drawing inwards the light armature K
which in turn causes contacts CC to elose and ring the alarm bell. There are four
windings on the relay core, one for each tube, each consecutive winding being in a con-
trary direction. The schematic diagram, Figure 3 on the opposite page explains simply
how the relay functions.

Referring to the schematic diagram it will be seen that all four windings having
identical characteristics and all four tubes drawing the same current, owing to the
reversal of each consecutive winding the magnetic flux in the core X is zero. If any
one of the filament cireuits is broken it will be observed that a magnetic flux will be
created in the core X because two of the windings will be influencing the core in one
direction while only one winding will be influencing it in the other direction. This
magnetic flux will cause armature K to be drawn towards core X, and fibre serew
I will close contacts CC, setting the alarm bell ringing. By noting the direction of
the different windings it is apparent that the opening of any one tube filament circuit
will ring the alarm, that the opening of filament circuits 1 and 3 or 2 and 4 will
ring the alarm, but that the simultaneous opening of filament cirenits 1 and 2, 1 and 4,
2 and 3, or 3 and 4 will not set the alarm in operation.

ADJUSTMENT OF RELAY
See Figures 1 and 2 DR

The tension of spring H should just be sufficient to hold the armature K back against
its limit serew L.

Serew back the limit serew L about three turns, insert a visiting card or something
of similar thickness between the armature K and core face P. Screw back the fibre
screw I a few turns. Serew up the armature limit serew L until the visiting card can
just be pulled out freely from between the armature K and core face P. Tighten locking
nut J on armature limit serew L. Screw in the fibre serew I until it almost touches
contact arm E. Tighten locking nut J on fibre serew 1. The relay iz now in correct
adjustment. The contacts CC should at all times be kept very close together, the gap
being not greater than F5”.

TECHNICAL DaTA

The operating coil is made by winding 9 layers of 4 No. 14 D.C.C. wire in parallel,
each layer consisting of 8 turns. The resistance of each of the four coils is 0-15 ohm.



NEW DIFFERENTIAL RELAY HEAD AND CONTACT ASSEMBLY

With the contact assembly described on the preceding page, it was found that heavy
continuous vibration and sparking would take place at the contacts, from the time a
valve burned out until the fault was remedied.

To eliminate this objectionable feature a new relay head and contact assembly was
developed, which will ultimately be fitted on all stations. The electrical principle of
the relay remains the same.

The soft iron armature K, of which tongue D is an integral part, pivots on serew C.
When a valve burns out the unbalance caused in the relay windings sets up a magnetic
flux in the relay core X. This flux draws armature K towards the relay pole face P,
lifting tongue D and releasing contact carrying phosphor-bronze spring L which flies
back until stopped by its contact J striking back-contact F, Contacts J-F being in
series with the shunt trip coil of the main circuit-breaker in the 110 Volt D.C. circuit,
the A.C. circuit will be opened by the cirenit-breaker and at the same time the alarm
bell will be set in operation by means of the bell relay.

ADJUSTMENT

Push armature K towards core face P. Push re-setting knob E inwards, not more
than % inch. Release armature K, allowing dog D to fall over spring contact L. Release
E. Dog B should now hold spring contact L securely but lightly, and with no tendency
to release it due to mechanical vibration. Serew up back contact F by means of screw G
until it just touches J, then back it off half a turn and tighten its lock-nut H. The
armature limit-screw B should just touch armature X, and should be locked securely
in this position by means of lock-nut A.
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The Keying Relay is a simple double-acting relay which requires little explanation.

Normally the contacts C and D are held closed by the action of Spring F. These
two contacts close the A.C. load Compensating circuit. When current is caused to flow
through the relay coils A A by the closing of the Automatic Keying contacts or the
Manual key the soft iron tongue B is drawn towards the iron cores of the coils A A, and
contacts Co and E are thus closed. Contacts C, and E close the A.C. eircuit through
the Main Transformer primary thus supplying energy from the transformer secondary
to the plates of the tubes.

ADJUSTMENT OF RELAY

Make sure that contacts are meeting squarely. Adjust the fension of spring I
so that relay action is equally fast on upward and downward movement. Loosen lock-
ing nut G; and screw down contact D until relay tongue B is in a horizontal position.
Loosen locking nut Gs and screw up contact E until it is #%” from contact Cs. Tighten
locking nut Ga. Screw back contact D until ;" separates contacts E and C,. Tighten
lock nut Gy.

TeECHNICAL DATA

The total resistance of the Relay windings is 385 ohms. and the relay is operated
in series with a 110 Volt 16 C.P. carbon filament lamp having an approximate resistance
of 450 ohms. No. 32 enamelled magnet wire is used in the windings. The operating
current is approximately 0:-13 amps.
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AUTOMATIC BEACON TRANSMITTERS
EXPLANATION OF WIRING CIRCUITS OF KOHLER AUTOMATIC SWITCH
First Circurr

Operates after Service Lines (Y) Close

The first circuit is completed when the No. 1 clock contacts or the Fog switch are
closed, placing a 75 Watt load across the service lines as shown at Y, After the circuit is
completed, current from the positive side of the battery flows to the terminal on the end of
the automatic switch marked P. TFrom this terminal it passes through the copper con-
ductor to the terminal R, through the battery charging resistance CR, through the main
relay voltage coil A, through the series wound coil H, then through the knife switch KS out
on the positive (4-) side of the main line and through the lights or appliances turned on.
The current returns on the negative (—) side of line to the knife switch KS, through the
main relay series coil B, to the terminal of the main relay armature E, then to the negative
terminal marked N on end of switeh, then to the negative terminal of the battery.

The purposes of first circuit are: 1. To draw down the main relay armature E,
2. To break the ignition ground contact at C. 3. To close the second circuit contacts
at D. The current flowing through the coilf§ll and B energizes them and draws down the
armature E, which iz an indication that the circuit is 0.K.

The most probable causes for a failure in this circuit are: defective lamps or defects

in the motor-generator starting cquipment, a discharged battery, poor battery con-
nections or possibly an open circuit in the coil CR;ql or B.
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Seconp Circuir

Operates After Contact D Closes

When the second circuit contact D eloses the current continues to ﬂo;thro:gh the
first cireuit, and in addition flows from R through the starting coil T, then through metal
which contains the heat switch resistance element L. The current flows through this metal
to the base of the heat switch resistance button M, then through the auxiliary governor
switch contacts I, then to terminal number 4 in the end of the automatie switch, through
the governor switch contacts at V to terminal number 3, from there through contacts T
to the base of the main armature E, and thence to the battery negative.

The purpose of the second circuit is to energize the coil T and draw in the battery
starting switch armature and close the contacts at R. The second cireuit prepares the
way for the current to crank the engine by using the generator as a motor, and it places
the battery starting switch in position for this third circuit. If any of the points or
contacts are open in the first or second circuit, the engine will not crank. The governor
contact points at V must always be closed when the plant is standing idle.

The points which are most likely to give trouble are: the coil T, safety switeh M
disengaged, contacts at V, I, or D. If this ecircuit fails to function, the contacts will
not close at R.
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Tairp Crrcurr
Cranks the Plant

With the current still flowing through the first and second circuits, the coil T is
energized and the starting switch is drawn in at R, and part of the battery current flows
through this starting switch to the base of this armature and then to $-1 in the end panel
of the automatic switch, and then through the cranking series of the generator CS and
cranks the engine. After the current passes through the generator it returns on the
generator negative lead GN to the battery.

When the battery switch at R closes, the contacts at O also close. This shunts a
small portion of the battery current through the heat element at L, and if the engine
fails to fire after about 2 or 3 minutes the heat switch M disengages, breaking the second
circuit and stops the plant from cranking. The current which flows through the heat
switch element continues to the negative post N. The contacts at O also send a small
amount of current to terminal No. 2 in the end of the switch and then to the choker.
After passing through the choker coil, this current returns to terminal No. 1, then to
the negative terminal N and to the battery,

The purposes of this circuit are to crank the engine and choke it during the cranking
period. Tf the engine fails to crank after the first, second and third circuits have been
completed, the trouble is due to some other cause for which the switeh is not responsible,
The battery must be fully charged, or nearly so, to crank the plant. Tt is possible that
the starting switch R may be closed, and still the plant will fail to crank beeause of lack
of sufficient current or because the engine fails to turn freely. In case of the latter, try
to turn the engine with the aid of the hand crank to see if it is free. If cranking relay
vibrates during cranking it is probable that battery is weak or connection loose.
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Fourra Circurr
Engine Starts, Governor Switch Contacts (V) Separate

After a period of cranking, the engine begins to fire and operate under its own
power, and as its speed increases to about 75 per cent of its normal R.P.M,, the governor
moves forward and breaks governor switch contacts at V, thereby opening the second
circuit. The breaking of the second cireuit releases the switch at R and the choker
contacts at O. The generator is now producing current which flows to S-1 terminal in
the end of the automatic switch, then to the base of the starting switch armature, then
through the coil J puG—G—GNNNN -] hack to the negative post, and
then to the generator.

The purpose of this circuit is to energize the coil J and draw in the armature K.
Accordingly, there must be sufficient voltage before this coil can be energized. If the
first three circuits work satisfactorily and the fourth ecircuit does not pull in the armature
K, it may be an indication that the plant is not running fast enough to generate sufficient
current, or there is low voltage due to poor brush contact, or the coil J is open, or a
loose contact on field resistance clamp, The drawing in of the armature K is an indica-
tion that all four circuits are operating satisfactorily.
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Firra Circurr

Generator Relay Switch G Closes

When the armature K is drawn in by energizing the coil J, the current produced by
the generator flows through the cirenit just described, and also through the generator lead
positive GP to 82 terminal in the end of the automatic switch, then by way of armature
K and contacts G, through the coil H, out on the positive line through the switeh KS.
After passing through the lights or appliances, the current returns through the other side
of the switch KS, through the series coil B to the terminal N, and thencg to the negative
side of the generator.

When the armature K is drawn in, the auxiliary governor switch contacts I are
broken to prevent the plant from cranking in case the governor contact points should
later be closed at V. A portion of the current also flows through the contactd @i, then
to the terminal TC on battery charging resistance coil (CR) on automatic switch. From
here the current flows through this coil, to the connection at R, to the positive terminal P
in the end of switch, and then to the positive side of the battery. If the battery charging
switch BC is closed, the current will divide at TC, and besides the path just described,
it will also flow from the other end of the battery charging resistance coil to the charging
switch BC, and then to the positive side of the battery. Closing the battery charging
switeh will give the current from the contact gl two parallel battery charging circuits
and will double the charging rate.

The contacts at must always close before the contacts close at G or the current
flowing through the coil*® will be reversed and. cause the main relay armature to release
and ground the ignition. This will cause a relaying action,

Part of the current generated passes through the shunt field lead from the generator,

through SL. i eieie— ¢ thc tcrminal RC on the
field resistance coil FR. The current passes through this coil back to the negative
terminal N, and then back to the generator.
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Sarery SwitcH M

1f for any reason the engine does not start to fire after two or three minutes of
cranking, the safety switch tripper M, which contains a heat element, disengages and
breaks the second circuit. This stops the plant from cranking and protects the battery
from discharging through the motor generator, choker, and safety switch resistances.
Unless the appliance is turned off, there is still a small discharge through the coils 8.
The safety switch button M must be pressed in flush with the switch box before the
plant will again erank. . If the safety switch button should trip, be sure and ascertain the
cause of the failure before again trying to operate the plant. The first circuit does not
open with the operation of the safety switch, so turn off the lamp or appliance if the
plant fails to start. Your failure to do so will discharge the battery, although at a
slow rate.

TesT Socker TS

This test socket is placed on the end of the automatic switch for the purpose of
testing the plant in the event that the plant fails to start when the No. 1 contacts of
the Clock or the Fog Switech are closed. It frequently happens that the plant is held
responsible for a failure when the trouble is due to a condition of the external circuit
or some other cause for which the plant is not responsible. Should the plant fail to
start when the No. 1 contacts of the Clock or the Fog switeh are closed, open the knife
switeh KS and put a light of 50 watts or more in the test socket TS. If the plant start
and operates satisfactorily when a lamp is placed in this socket it is an indication that .
the plant is not at fault and there is trouble somewhere in the external circuit. If the
plant fails to operate with a lamp in this socket it indicates that the plant is at fault.

Short circuits, overloads, faulty lamps or appliances, defective wiring, or loose con-
nections may cause the plant to act erratically, and to the person who is not familiar with
the plant, it will appear as though the plant were at fault. Whenever the plant does not
operate normally, test it by opening the knife switeh at the end of the automatic switch-
box and placing a lamp in the socket TS. The plant will not stop automatically when
there is a lamp in this test socket. Individual external circuits can be tested by the
process of elimination, that is, breaking one circuit at a time until the one which is at
fault is found.

Whenever the fest socket is not used, the plug should be left in to prevent dirt or
moisture from accumulating within it.
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RECEIVER—TYPE 3V-DR-3

The above illustrations show the new receiver for use on Beacon Stations.

At the bottom left of the panel is located the filament switch plunger which must
be pulled out to put the set in operation. Always push the plunger in after using the
receiver. At the bottom right of the panel the phone jack, marked “output”, is located.
The head-phones should be plugged into this jack. At the top centre of the panel is
located the range switch. When this switeh is in the “short” position the receiver will
function from 500 to 730 metres, and the “long” position gives a wavelength range from
2,400 to 3,000 metres. The reaction is controlled by the knob in the centre of the panel,
while the aerial tuning is controlled by the left hand dial, and secondary tuning by the
right hand dial.

The aerial tuning may vary greatly on different stations and the Secondary tuning
will vary slightly, but on a standard aerial the Secondary tuning dial, for reception of
NAA (Arlington) time signal, should be set at approximately 36 with the range switch
in the “long” position. The aerial tuning and reaction controls may be in the neighbour-
hood of 55 and 40 respectively, but these adjustment may vary greatly according to local
conditions. Arlington should be received at good volume by all East Coast and Great
Lakes Stations, and over the entire length of its two ranges the receiver should be found
sensitive and easily controlled.

The battery connections are made to suitably engraved binding-posts at the back
of the receiver.

The receiver is intended to use UX 201 B tubes with an A battery of 6 Volts. The
B battery should consist of two 45 Volt blocks.
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AruingToN TIME SIGNAL

Commencing at 11.55 am. ES.T., NAA sends a series of 20 dots at intervals of
1 second. This makes the 29th dot coincide with 28 seconds past 11.55. On the 29th
second there is no dot, but commencing at the 30th second NAA sends a series of 25 dots
at intervals of 1 second. This makes the 25th dot of the second series coincide with the
54th second past 11.55. No dots are made on the 55th, 56th, 57th, 58th and 59th seconds,
but at 11.56 NAA commences another series of dots. Each minute thereafter until 12
noon is similarly marked with the exception of the second series of dots in the last
minute preceding the hour. Commencing at 11.59% NAA sends a series of 20 dots at
intervals of 1 second, the 20th dot coinciding with the 48th second of the last minute
" before the hour. From the 50th to 59th seconds NAA is silent and on the 60th second—
12 noon EST—he makes a dash. This completes the time signal, which is repeated at
9.55 to 10 pm., ES.T.

Tracing Favrrs 1n RECEIVER

If Receiver is noisy, sce that grid-leak is firmly in its clips and that the grid-leak
end pieces and clips are clean, Examine all receiver binding-posts and see that they are
screwed down tight. Examine battery connections and see that they are tight and
clean. Using spare tubes, replace the tubes in use—one at a time—to ascertain if any
of the tubes in use are noisy. Replace the batteries in use by spares to ascertain if the
batteries in use are noisy. Examine the aerial tap connections on the two aerial tuning
coils and make sure that the spade terminals are securely serewed down to the small
brass posts. Examine all soldered connections, making sure that they have not become
disconnected or crystallized. Using fine glass-paper, clean the contacts of the Short-Long
switeh. Check over the tuning condensers for alignment and make sure that there is no
dirt or dust between the plates. Clean out the spark-gap by passing a piece of stiff
paper between the points. Move the filament switch out and in several times, turning
the plunger around while doing =0, to clean its contacts. Make sure that the phone jack
is making good contact with the phone plug, and that the phones and phone leads are
in good condition.

If no signals, or only very weak signals are heard, check the condition of A and B
batteries. See that the aerial and ground connections, all battery connections, all soldered
connections, the two aerial tuning coil tap connections and phones are OK. See that
the spark gap is clean and not shorted. See that all tubes are alight and in good con-
dition. See that the .005 mf. condenser across the first AT transformer primary is not
shorted. See that the Long-Short switch is making good firm contact at all points. As
a last resort, unsolder the two AF transformers and check their primary and secondary
windings for continuity. Should the 2nd AF transformer show an open ecircuit it may
be left out of circuit, in which case the phones should be connected between the 490 volt
terminal of the B battery and the B 90 + binding post of the receiver, and the third
valve should be removed from its socket. Should both transformers be defectivé the
receiver may be used with one valve. To use the receiver with one valve remove the
last two wvalves from their sockets. Remove the two AF. transformers from eircuit.
Connect 674 volts of B battery to the B 45 4 binding post of the receiver, and connect
the phones from the B 45 + binding post of the receiver to the end of the reaction coil
not connected to the Detector plate. Make no connection from the 90-volt B battery
terminal to the B 90 + binding post of the receiver.

Conminuiry TesTING, AF TRANSFORMERS

Use the Weston type 279 voltmeter and a No. 6 dry cell. Conneet one terminal
of the cell to one terminal of the voltmeter. To the remaining terminals of the voltmeter
and cell, connect two twelve-inch lengths of wire. When the ends of these two lengths
of wire are touched together a deflection should be noted on the voltmeter. Test the
transformers by placing the ends of the two test wires on terminals B and P of the
transformer. If no deflection is noted on the voltmeter, the transformer primary is
open. Next place the ends of the test wires in firm contact with the G and F terminals
of the transformer. If no deflection is noted on the voltmeter, the transformer secondary
is open. If either primary or secondary are open the transformer is useless,

Immediately phones, valves, transformers, ete., are found defective, replacements

should be wired for, and the defective apparatus should be returned at first opportunity
to Headquarters.
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Devair F & G

Mazhine screws, round head, brass | No.8, %",0“3-
. ' - - No.4 _[.
Base block , 2"x :‘?‘_"A 'Eh. b akelite] Finished top, hettorn ksides.
Contacts, B dia.x ',Lchlong, pure silvar rod, self rivetted to corifaet SPrings.,
Corntact springs, v =k  finest quality phesphor bronzg. Tinned soldering lugs
fo be left at sides of bottern extremifies.

Collar, -;—;.-{-;lbruss' with No.4 round head rmach.screw ?g“ong ,For clamping |

all as par detail,

Striker; 32 brass, sweated onto collar F, as perdetail,

DEPT or MARINE - RADIO BRANCH

Automatic Radio Beacons
2 KW Kohler Generating Unit
Over-cranking Alarm.
Secale: Full size.

/lopno red_ gl




Main HT Trans.

OA Relay
Qperahing g
Coil

110V, S00~

[ CONDENSERS | | CHOKESRESISTORSPLUGMILLAMETER
™

/ </
2/5-6
20940
1720020
T4 200/0
4125
TMS 250

-85/
4-601
A /Md

DESCRIPTION

B0 'k,
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INOQUCTANCES, JACKS, TRANSFORMERS RPELAY

No,

DESCRIPTION
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Variorneler. Srofor 357, fRoTor B, buth: Me/Bdes. spaced 16 p i1,
Forms: Jalor +im,, Retor 3 im

1207 Mo.22 3.5 Emomn, clore wound oo 3 i, Porrey

Telephone Jacks, Single clored cireedt; Yanley

Harmmmrrd, special, rrrca issalsied e 2000Y. Contirmeour
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2 | Mammond, special, 28V wviancds oy imsulcated for 000V,
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DEPARTMENT of TRANSPORT
RADIO DIVISION

Crystal ConTrol Unit with C/0 Relay
Applied to ABT 2/3 Transmitter
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