


RK2 TYPE 46
' DETAILS OF COMPONENTS

Transmitter. &N L/F X H/F 3N Spark 4R
Frequency range. 100 - 300 ke/s. 430026000 ke/s. [100 ~ 668 ke/s. | 100 - 188 ke/s.
8 kW 8 kW 8 kW 100 volt mains.
Power supply. Motor alternator | Motor alternator|Motor alternator
Pilament supply. 8 kW, 8 kW - &0 cycle receiv-
? Motor alternator | lMotor alternator ing outfit alter-|

nator or 8 KW
motor alternator.

Associated wavemeters. 149283(New Patt. ) 37 and (8 1492R(New Patt. ) | 14928(New Patt. )
Wave indicators. G52 53 G52 G52
Approximate range in miles. 450 forld wide atb 40 D

times
Date of desidn. 1931 1931 1931 1928
Lieference page. RKB RK10 RK12 RL18

Type 46 is a medium power L/F-H/F valve set. It has one power koard (Board 2V Supply D.C.
and A C.)Xsee figures c. and d.) which contains the ring main - emergency C.0.S (235), circuit
treakers (271)(272) and sutsidiary switches and fuses controlling the supply to the Board 2V control-

“ling, lights, fans etc. It also contains the main A C. C.O.3 (133), fuses (73)(150)(153)(238)(227)
(2568) (257) (253) (201) (02) (08), ammeters (243)(239) and magnetic keys (289)(20).

The power toard consists of two pancls (upper and lower) which are secured to the trans—
mitting panels as shown in figures y. and z. Its controls, with the exception of the auto transformer
switch (220), field regulator control (255) and compensating resistance short circuiting switeh (278)
are operated from outside the catinet. A different pattern numter of toard is supplied in cases
‘where the Transmitter 4R is supplied from the 500 cycle A.C. mains (see page RKi13),

Type 46 has four separate transmitters and one dryin’ out circuit, which, with the excep~
tion of the Transmitter 4R, are contained in six aluminium panels (see figure y.) Four of these
panels are in two sections facing the silent compartment. Their controls and indicating instrumsnts
are therefore accessitle to the operator. A window giving access to the front of the panels is fit-
ted with a safety switch (see figure r.).

Two smaller panels (see figure f.) are fitted behind the. largder ones, inside the safety
screen. They contain the rectifying unit and the filament distritution and controls, and thsrefore
the adjustment of filament voltages cannot te operated from the silent compartment.

Panel &N Panel &N
Rectifying. Filament
PANELS AND POWERBOARD. Distritution
and Control.
(PLAN VIEW).
Board 2N
Supply D.C.
Panel AN Pansl 3V Panel 3 Panel aN and A C.
Transmitting | Transmitting| Tranemitting Dryout
H/F Left H/F Right L/F
and Panel &N | (Upper and (Upper and (Upper and | (Upper and
Spark. Lower) Lower) Lower) Lower)

A low-power valve hartour-exercise set (Transmitter 4R)(see page RLI8 working from the
ship's mains and the 50 cycle receiving valve supply outfit, is fitted inside the saf'ety scresn.
In some cases this transmitter is supplied from the 300 cycle A.C.mains.
: Tne switches necessary for the control of Type 48 are mounted on Board 2V Controlling
(see figure q.) This toard is fitted inside the silent catinet and within eagy reach of the opera~
tor. The "STOP" and "START" pushes(254)(285) for the automatic starters are also ritted on this toard.

D.C.SUPPLY

The ring main - ezergency C.0. S (285)connscts the tus tars(201) on Board 2N Supply, D.G.
and A, C.;either to the ship's mains or to the emerdency supply terminals. The laiter are intended
for use when it is nscessary to ottain the D. O supply from some source otner than the ship's mains,
The C.0. 8 is locked in either of the "ON" positions ty an electro-mechanical devics. It consists
of a tottin (237), lamp (288) and control push (283) connected across the main contacos of the
C.0.S and is therefore operative when power is applied to the switch. The toktin (287), when
energised, pulls an arm which engages in a slot on the switch drum and thus mechanically locks it.
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TYPE 46 RH5

D.c, suPPLY (ConT).

The lamp (286) is an economy resistance. In later ships this locking device is not fitted.  The
control push (288) when pressed. tresks the locking circuit and allows the G.O.S (285) to ke moved
to either position. As this push is ritted with a spring, it must te kept pressed until the change
over is completed.

The tus rars (1) distritute the D.C supply via the various switches and fuses to all
D.C.circuits which are controlled from the W/T office. An ammeter (289); sonnected tetween the
C.0, 8 {285) and the tus tars (201), indicates the total input current to the W/T office-

8 K W. SUPPLY.
Main Alternators 8 kil. Duplicate machines (249)(250) (see page MB2) are fitted and are supplied
from separate circuit treakers (271)(272). The machine in use suppliés toth the H'T: and filament
circuits of the main transmitters. Both machines can ke run simultaneously, tut the output of one
only can te connected to the ssb. g

Toe cirouit treakers (271)(272) connect the D. G supply from the tus tars to "X" size °
automatic starters (251)(252) (see page MAS5) and the machines (249)(250). These treakers are
mechanically set to "ON" ty nand, and if any excessive current is taken bty the machine, they kreak
to the "OFF" position bty the action of the tottin shown diagrammatically in series with the contact.
They can‘also te troken ty pressing an "OFF" push. RK2

The automatic starters are fitted over the cage doors, and, as describted on page fdst
the "START" and "STOP" pushes (384)(285) for controlling starters are fitted on Board 2NV Controlling
(see figure q.)

The machines are not fitted with wotor field regulators, tut one 23 ohm alternator field
regulator (256) is fitted for use with either machine. This field regulator is connected to either
machine ty a two pole switch (281) fitted with spring contacts. This switch (281) 1s mechanically
linked to the A C C.0.S (128) and is therefore automatically changed over when eifher machine
output is connscted to the set.

Reversing Booster. Iach 8 kii alternator is fitted with a reversing tooster (23)(280) which can ke
trought into use ty the respective switches (221)(222). ‘The switches are fitted on Boari 2N con-
trolling (see figure q.). The reversing tooster and convactors are used for controlling the A.C
voltage output of the alternators, and are similar to those used in Type 47, (see page R®% and
Admiralty Handbook of W/T (1931) paragraph 251) R &7
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 TYPE 46

8 K W SUPPLY (CoNT).
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Main A C. Supply. The A C supply from vhe zachines is connected through a pair of 40 amp fuses (258)

(257) to either side of the A.C. C.0.8 (128). This switch connects the supply from the machine if
is intended to use, to the set. The output rrom the machine in use supplies the primaries of the
main H. T. transformer (182), alarm circuit transforzer (159) (see figure s ) and the rilament trans-
tormers (66)(114)(115)(see figure o.) through tne relay switch (169) and magnetic key (289). A volt-
meter (247) can te connecied across the output of either machine ty a D.P. switch (127)(see fidure a.)

The relay switch (189) is a doutle pole treak in the circuit. The toktin of this switeh
' is operated bty a safety circuit (see figure s.) so that if all safety devices are not complete the
relay switch is troken and the main A C.supply is isolated from the main transformer (132), thus
leaving the set safe to handle.

Rex The magnetic keys (269)(270) are similar to those fitted with Types 35, 38 and 47 (see
page HBP) with the exception that they are designed to plug into position. Two keys are supplied,
one teing a spare. They are fitted on Board 2N Supply D.C. and A. & (Lower)(see figure o, ). The
spare key (in these notes numtered (270)) is plugged into a dummy position alongside the key (289)
and in case of a defect can easily ke sutstituted for the key in use.

The main contact (273) of the magnetic key forms a single kreak in the supply to the main
transformer (132) and is used to make and treak that supply for signalling purposes. The contact (272)
short circuits part of the compensating resistance (275) in che rilament supply (see page RMB)RK o

Connected across the main A. & supply is a tapped auto-uranstorrer (244); the tappings
teing at 120, 135, ‘90 and 45 volts. A single pole four way switch (220), operated from the cakinet,
can ke connected to any tapping, thus allowing a variation of power supply to tue primary of the main
transformer (132).

A switoh (245) connects the voltmeter (248) across the A C.irains to measure the total A T
voltage output at that point, or connects the voltmster to the auto transformer control switch (20),
thus measuring tne A.C voltage applied to the main transformer. AN

An A C, ammeter (248) with shunt (253) indicates the supply current.

&



TYPE 4.6 RWF

'8 K.W. SUPPLY (CoNT).

H T. Supply. The H T supply for the L/F, H/F and spark transmitters is ottained from a 100 ~1

step up transformer (132). The secondaries of tne transformer are permanently connected in series
with the centre point sarthed. ®ach half of the secondary is protected ty an R/P ty-pass condenser
(130)(131) and horn treak fuses (278)(27). An additional safety horn (275) is connected across
the whole secondary-

Tne H.T. output from the transformer is connected to the centre of a two-way D.P. switch
(128) which connects the H.T. "to the spark sst, or tn the ancdes of “the rectifying valves (1)(2).

The filaments of the rectifying valves are connscted via an anode ammeter (124) to the
H T and filament C.0.S (24) which connects the supplies to tne valves (8) or (4) for the L/F or
H/P transmitters respectively. An R/PF by paess condenser (125) is connected across the anode
ammeter (124).

The C.W. - I.C. % switeh (121) is a magnetically controlled switch (see figures f. and t.)
Its normal position is for I, C. W and in this position the 1 mfd. smocthing condenser (122) is dis-
connected from the rectifying valves, short circuited and earthed. A 1-jar condenser (123) connected
tetween the filaments and earth complstes a circuit for the R/F component of the valve current, thus
preventing the R/F current passing througn the main transtormer (132) via its earth connection.

When the C.W. — L. G W switch (121) is operated (see figure t.)(i.e., made to the C. W
position) the smoothing condenser (122) in parallel with the condenser (123) is connected ketween
the recuvifyins valves filaments and sarth A

The rectifier switch (12) in its norma). position (see figure t.) connects the rectifier
filaments dirsct to earth, and short circuits and earths the condensers (122) or (123) depending
on the position of the C. ¥ - L.C. % switch (121), vhus making it safe to handle the rectifier cir-
cuit. It should ke noted that after transmicting C.W., when the C.W. - I.0 W switch is troken,
tvhe condenser (122) is short circuited to earth irrsspective of the position or the rectifiier
switch (120). .
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8 K W 'SUPPLY (CoNT),

Filament Supply. The filament supply for the L/F and H/F transmitters N is obtained from the

main alternator in uss. In some cases the filament supply for the transmitber 4R may also be taken
from this source. The filament supply is connected from the A.C. C.0.S (128) through the compen-
sating resistance (275), to the primary of the rectifying valves filament transformer (115), and to
the L/F or H/F filament transformers {114) or (68) depending on the position of the H. T. and fila-
ment C O.S (24). A 2 ohm rheostat (118) and 4 ohm rheostat (112)(67) are connected in the primaries
of the rectifier, L/F and H/F filament transformers respectively to cantrol the filamsnt voltages of
the respective valves. These voltages are indicated bty the volimeters (118)(18) and (83). The
filament switch (49). when operated, (see figure i.) completes the filament supply to the primaries
of the transformers in use.

The compensating resistance (275) is an adjustable resistance of 35 obms. As the H T.
and filaments of the valves (1)(2)(3)(4) are supplied from the same alternator, this resistance is
used to compensate for the drop in voltage when H.T. is applied o the @ﬁs Its use is similar
to the compensating resistance used in Transmitter 3G, Low Power (Page ' The compensating re-
sistance is adjusted ty varying the amount of resistance in the filament supply, unbtil the filament
voltage remains constant with the magnetic key (259) made or troken (i.e., H.T. applied or not
applied to the valves). The portion of the compensating resistance in the filament supply is short
circuited Ly one contact (274) of the mafnetic key (269) when that key is operated. When using
automatic voltage control (i.e., reversing toosver (see page Ri#B)) the compensating resistance(275)
is not required, and it is therefore snort circuited ty the switch (278). :
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TYPE 46 e

DRYOUT CIRCUIT

The dryout circuit is a closed oscillatory circuit. It is used to dry off the deck and
aerial insulators when the damping is so high, due to spray stc., that the L/F valve transmitter
cannot maintain serial oscillations (see Admiralty Hanakook of W/T (1081) parasraph 835),  The
circuit is similar to that used for Type 47 (see page %9&)2&-!2)

The transmitter &N L/F is used for the dryout eircuit (see figure i.) with the exception
that the grid and filament taps are connected to the dryout coil (28) instead of the asrial coil
(11). Toe H.T. and filament supplies are therefore the same as for transmitter N L/F (ses rigures
t. and e.)

The dryout circuit consists of a 0.25 jar condenser (25\ adjustatle 6000 mic coil (25),
250 mic fine tuning coil (27) and the primary of the aerJ.al ammeter transformer (), connected in
series to earth.

The transmit-dryout switch (18) is a 3-pole two-way magnetically operated switch (see
figures i. and v. ). The grid and filament of the transmitter 3N L/F are connected to 2 poles and
the dryout aerial tap to the third. Waen the switch is operated (made to the dryout position) the
grid and filament of the transmitter and the dryout aerial tap are connected ky edjustakle taps to
the dryout coil (23), the latter via the dryout condenser (25). Tne closed oscillatory cireuit
then consists of the dryout circuit and that part of the main eerial circuit telow the point on the
aerial coil (11) from which the dryout tap is taken (see figure 4. ).

Tuning. Adjust the transmitter. SN L/ for the desired frequency and measure this frequency accur-—
ately cy wavemeter. Disconnect the aerial bty putting the aerial switch (9) to any position other
than L/F and make the transmit-dryout switcn (19) to "dryous" (see figure i.). Connect the aerial
dryout tap to the aerial coil (11); the test position is generally found to ke on or near the grid
tapping of that coil.

Tune the dryout circuit ty adjusting the upper and lower taps on the dryout coil (28) and
the fine tuning coil (27) vo the above frequency and tnen adjust the grid and filament taps on the
coil (26) for magimum efficiency as indicated in the ammeter (30). After adjusting the grid and
filament vaps, \,hecx the frequency ty wavemever and, if necessary, rinally correct. the tuning on
the fine tuning coil (27).

Put the aerial switcen (9) to L/F and press the signalling key; current should still show in
the ammeter (). On full voltage it should only te necessary to press the key for a few seconds to
‘enable aerial current to te ottained on switching over the transmit-dryout switch (19) to "transmit".

When using the dryout circuit tne aerial dryout tep may, for soms reason, ke disconnectad,
and a current reading still shown in the ammster (). An explanation of this is given on pageglf?a’-
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TYPE 46

TRANSMITTER 3N L[F

Wave Method of Nature of Gria. Aerial High osoﬂlamg%
form producing circuit excitavion Feed excitation potential electrode
oscillations. i
C. % Self Tuned circuit Direct Series Direct Filament
or tetween anode | inductive inductive
I.C. #. and grid.
Reference: - Admiralty Handtook of W/T (1931) paragrapns'620 and 631,
Transmitter & L/F is the : /@ valve transmitter in Type 46, The circuit ig similar

to that for Transmitter 3K L/F (page "4®) and Transmitter SR L/F (page #oy.RL )0

H T. Supply-

The H:T. supply is otbained from the main rectifier unit (see figure k.). The H T

contact of tne H.T and filament C.Q.S (24), in its normal position, connects the H.T. supply from

the rectifier unit direet to the anode of the valve (8).

ammeter (124) (see figure k. ).

Filament Supply.

supplies the primary of the rilament transformer (114).
The filament contact of the H.T. and filament C.0.8 (24) in its normal position completes
the rilament supply to the filament transformer (114) which has a step down of 10-to L

An equalising unit, consisting of two condensers (31)(32) in series and two 100 volt

32 c.p. lamps (33)(84) in seriss, is connescted in parallel across the filament. The centre point of
this unit is the filament tap, which is connected via one contact of the Transuit-Dryout switch (19)

to the aerial 20il (11).

to the centre point of the filament.

the lamp resistances (23)(34) to cy-pass R/P currents.

primary circuit and is indicated ty the voltmster (13).

The anode current is indicated in the.

The filament supply is taken from the main alternator in use (see figure e-) which

The equalising unit is used to ensure that the filament tap is connected

This is to eliminate any ripple whicn may ke imposed on the
anode current due to the filament supply teing A.C. The condensers (81)(32) are connected across

The filament voltage is controlled bty a rheostat (112) connected in the transformer (114)

Oscillatory Circuit.

transmit—-dryout switch (19).

the grid of the valve (8) and the transmit-dryout switch (19).

The grid and Tilament of the valve (8) are connected to two contacts of the

In the "Transmit" (or normal) position this switch connects ‘the grid
and filament via adjustakle taps to the main aerial coil (11).

A grid leak unit consisting of sixteen resistance units (23) and a 4 jar condenser (22)
in parallel, and also an ammeter (20), protected ty a bty-pass condenser (21), are connected ketween

part of the dryout circuit (see pade Fede) R K7
Circuit. The aerial circuit consists of a 4000 mic coil (11), 100 mic Fine tuning coil (13),
primary of the aerial ammeter transformer (15) and primary of the G52 wave indicator link circuit

Aerial

coupling unit (138). -
operating switca (17).
The asrial can te connected to the L/F aerial circuit, to the H/F aerial circuit, to the

D/F set (if any) or directly to earth ty means of a switch (9).

or to the main transmitter.

Tnese components therefore also form

The whole are connscted in series, and the circuit completed to earth by the

A three way switch (14) tetween the wave indicator coupling coil (133) and the operating
- switeh (17) -enatles the aerial circuit to ke connected to Transmitter 4R, to the Spark Transmitter

In the 4R and spark position the switch (14) connects the aerial

circuit to the respective aerial coupling coils and earth. In the "main" or & L/F position the
aerial circuit is connected direct to the operating switch (17) and to earth when that switch is
operated.
D & Auxiliary Circuits. The D.C.amhary circuits are descrited on pages RéSikbe=-RiSH:—

RKI% (o (2%'7

Tuning. Set the approxmate adjustments for the required frequency as given on the tuning chart
-Switch on the set, make the appropriate swifches for L/F transmissions and
check the transmitted frequency with the wave indicator 352 (137)(see figure z.) Coarse tuning
adjustments are made on the coil (11) and fine adjustments on thne coil (13). Final accurate tuning
should te carried out ky wavemster, the mutual of which should te placed near the aerial coil (11).
It should ke noted that the amount of the aerial coil (11) tetween the grid and filament
taps determines the grid excitation and the amount tetwsen the filament tap and the lower tap
corresponds to an anode tepping. Consequently, these amounts must te correctly adjusted for maxi-
mum efficiency (i.e., a maximum carrent reading in the aerial ammeter (18)), although the upper and
lower taps have already teen set for the required frequency.
The wave indicator G52 (see pags GD4) should now te retuned.to the transmitter frequency
and the readings carefully noted, as this will provide a general msthod for checking that frequency
in future transmissions.

supplied with the set.

\
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TRANSMITTER 3N L/F(CONT).
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TRANSMITTER 3N H[F.

Have Method of Nature of  Grid Aerial High oscillating
form producing circuit. excitation feed excitation | potential electrode. >
oscillaviond.
LCW Self Tuned circuit Direct Series Mutual Anode
between anode inductive. inductive.
and grid.

Reference:~  Admiralty Handcook of /T (1931) paragraph 625,
H.T.Supply = The H 7. suoply is ottained from the mein rectifier unit (ses figure k.). One contact
of the H.T. and filament C 0.S (24), when operated, connects the H. T supply via ths H.'{-tap of the
plug-in primary coil (55), and a part of that coil, to the anode of the ralve (4). .
Pilament Supply. ‘The filament supply is taken from the 8 ki alternator, which supplies the pritary
of the filament transformer (86). This circuit is described under Filament Supply page 334€.RKé

The filament contact of the H.T. and filament C.0.S (24), when operated, completes the
A.C. supply to the primary of the transformer (33). Tnis transformer is a step down transformer
with the valve filament connscted across tie secondary The filament voltage is controlled ty a
rheostat (87) connscted in the transformer primary circuit, and is indicated by the voltmeter (68)
connected across the valve filament.

™o 0: 5 jar condensers (70) comnected in series with their cormon plates sarthed are
connected across the voltmeter (63), and an H/F choke (89) is connscted in each voltmeter supply :
lead, to prevent R/F currents in circuit, due to the length of the voltmeter supply leads, from
curning out the voltmeter. An earched screen is also ritved around the tack of the instrument
itself as an added protection.

An equalising unit, consisting ai' the condensers (52)(63) and lamps (84)(85), is connect-
ed across the secondary of the filament transformer. This unit is simi W o that connected across
the rectifier and L/F filament transformers (114) and (115)(see page ### and figures t. and i.),
Oscillatory Circuit. - The oscillatory circuit consists of the coil (55) and the adjustatle condenser
(86). A fixed condenser (57) can ke connected in parallel with the tuning condenser (58) for the
lower wave frequencies. A grid leak (80) and condenser (58) ars fitted.

Six plug-in coils (55), wound in two halves, are provided to cover the frequency range of
the transmitier. The ranges covered ky each coil are shown in the takle telow. Ths H T. tap is con-
nected to the elscirical centre of the coil (56) and the grid tep is also fixed; totn positions being
those which were round to Jive maximum efficiency. A ky-pass condenser (59) is connected ketween
the f. T. tap and earth. It can te ssen that the H.T. tap on the coil (55) is earthed to R/® current
through the condensers (59) and (123), and, as the rilament is earthed, the H.T.tep is also the fila-
ment tap. On the higher frequencies the grid tap is taken to the lower end of the coil (55). To
unship or ship the coil (55) the aerial coupling coil (52) is pushed up teyond its minimum coupling
position ty unlocking it from its carrier. The tlower (figure u.) is used to cool the plug-in coils
(55) to prevent frequency drift. :

The condenser (56) is a 38.5 oms (.0335 jar) condenser fitted with a link motion switch
(54), attached to and worked ty the condenser dial spindle. The condenser is constructed so that
the following effects occur in one revolution of the moving plates:—

(a) First 90° varies the capacity from maximun to minimum.

(k) Second 90°. Link motion actuates the switch (54) and connscts the fixed condenser (57) in
parallel. At the end of this movement, the capacity of the variatle condenser (58) is
again at maximum.

(c) Third 90°. - Condenser (57) remains connected in parallel and condenser (58) starts at -
maximum and ends at minimum capacity. 2

1)
ki

(d) Fourth 90°. Link motion actuates the g Frequency Range kc/s. | Condenser
switch (54) and disconnects she fixed | O°il Minimum | Meximum Scale
condenser (57). At vhe end of this
movement the variakle condenser (58) A 4, 100 4,800 Rlack
is again at maximum capaciéy. 4,80 5,900 Red

“ The condenser dial is fitted with B 5, 700" 8,800 Black
two 20 degree scales, one red and one tlack. 8, 500 8,70 Red
These scales are so arranged- that the red C 8, 300 10, 100 Black
scale corresponds to the m:.a?le condenser 9,700 12,000 Red
(58) and the tlack to the comtined condensers
(86) and (57). The maximum and minimum fre- D 11,800 14, 200 Black
quency rande with one or koth condensers in 13,50 16,800 Red
comtination with each of the six plug-in B 18, 800 19, 700 Black
coils (55) is shown in the btahle. 19,000 22, 700 Red

' ) 22,000 o5, 800 Red
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Jerial Circuit. The main aerial is used, and is coupled to the »
primary coil (55) bty the aerial coupling coil (52) and tuned by
the condenser (51). The aerial circuit consists of a variatle 0
condenser (51) coupling coil (52), the G53 wave indicating linke= s eubib é“
circuit coupling coil (38) and aerial ammeter (53). :

The coupling coil (52) is movatle tetween the two halves of the primary oon.l (55) to
ottain the correct degree of coupling,

The condenser (51) can te connected in series or parallel with the coupling coil (52) I:y
means of the D.P.switch (61). In addition this condenser is so arranged that by means of a switch
(48) fitted and controlled ty a cam on tae condenser spindle, -nalf or all the fixed plates may te
trought into use as necessary for tuning. The respective capacity values are 80 and 150 cms. (.08
and .15 jars). \

The coil (38) is coupled to the link circuit of the G53 (see.page GD5) for oheeking the.
transmitted frequencies.

 The aerial link switch (9) connects the aerial to the H/F send-recsive switch (B50)., This
switch (50) when operated (see figure u.) completes the transmitting aerial circuit.
Tuning. Insert the appropriate primary coil (65) for the frequency required. Adjust the condenser
(58) as 1ndicated in the approximate adjustment tatle issued with the set. Make the eppropriate
auxiliary circuit switches and switchon the set. ‘The primary A G voltage must not exceed 135

volts.

_33
Ll

1

Press the morse key (151)(see figure w.) and adjust the aerial condenser (51) for a max-
imum reading in the aerial ammeter (53). Note the freguency reading on the wave indicator G53 (35)
(see figure z. ) and adjust the condenser (58) until the desired frequency is indicated ty the GBS -
Readjust the aerial condenser (51) and aerial coupling (52) for a maximum aerial current, then re-
duce the coupling until the aerial current has fallen afout 10% The condenser (58) may require
‘slight readjustment and the set is now roughly tuned.

Accurate adjustment is now carried out with the G7 or (8 wavemeter (see pades GAS and
GA9) and the (331 oscillator as descrited on pages GC3 - 4.

Finally tune the wave indicator (53 (see pade GD5) to the transiitted frequency and
carerfully note tbe adjustments for checking any future transmissions on that freguency.

It snould te noted that the aerial condenser (51) and primary cadenser (58) shoula not ce
adjusted to work either of the switches (46) and (54) wnile power is applied to the transiitver or
arcing will occur at the switch contacts.
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TRANSMITTER 3N SPARK

Transmitter & spark is the spark attachment for Type 46. It is similar to Transmitter
Sii spark used with Type 47 (see page ® . Toe power supply is ottained from the main 8 ki
alternators (249)(250) and main t.ransg:;? (122)(see figure t. ).
H T. Supply. The H T.supply is ottained from one half of the main transformer (132) secondary. In
the "spark" position one contact of the valve -spark switch (128) connects one end of the trans-
rormer secondary to the spark circuit. The H 7. return is via the earth connection of the spark
circuit, and the centre earthed point of the transformer; thus only half of the transformer sscond.
ary is used.

A 800 ohm resistance (102) is connected in the H.T.supply to prevent oscillations occur-
rind in the circuit formed ty the half of the secondary in use and its 1 Jjar condenser (130).
Oscillatory Cirouit. The oscillatory circuit consists of a 1 ki quenched spark gap (108)(109)

(see Admiralty Fandcook of #/T (1951) paragraphs 454 (d) and 455 (a)), ammeter and shunt (1i1)( 110),

10-jar condensers (103)(104) and an adjustacle 120 mic coil (108).

Fither spark gap can ke usea depending on the position of a single pole two way switch
(107). A comkination of two condensers (10%)(104) in series, or two in parallel, or one alone can
ce ottained bty adjusting the links (105) in different positions as shown in figure o. The primary
coil is adjustacle for tuning purposes. If is coupled to the aerial coupling coil (98).
Aerial Circuit. The main aerial and aerial circuit is used and therefore the aerial switch (9)
should ke in the L/F position. The link switch (14) connects the aerial circuit to the spark aerial
coupling coil (92). This coupling coil is adjustatle ty 5 tappings. It is wound on the same former
as the primary coil (108), and the degres of coupling is ottained ty varying tne taps of the
coupling coil.

An acrial condenser (93) of 0.5 jars can te connected in series with the aerial circuit ty
the switch (97) for use on the higher frequency range of the transmitter (aktove 887 kc/s, )
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Tuning, (Reference:— Admiralty Handcook of /T (1931) paragraph 832 et seq.) The condensers
(105)(104) are set to the comcination reguirad for the desired frequency, and the primary c0il(108)
set to the appropriate adjustments issued with the set. The aerial is disconnected, the wavemeter
mutual placed near the coil (108), the set switched on and appropriate auxiliary switches made, and
the oscillatory circuit is tuned ty adjusting the primary coil (106)

The asrial adjustments are set from the adjustment. tatle supplied and the aerial con-
nected up. It should te noted that, owing to.the addition of the spark coupling coil (88) in the
aerial circuit, the adjustments on the aerial coil (11) will ke sligntly less than those given for
Transmitter 3V L/F. The aerial condenser (968) is connected in the circuit if the required fre--
quency is atove 687 kc/s.

The wevemeter mutual is placed near the aerial coil (11) and the aerial circuit tuned
by means of the coil (11) and fine tuning coil (18). The aerial coupling is adjusted, tut it must
te noted that any alteration of the coupling coil (98) will affect the aerial tuning which will
then require resetting.

The wave indicator G562 (137) is now tuned and the adjustments noted so that future
transmissions on that frequency may te checked easily.

TRANSMITTER 4 R

Tk‘ansm,it.&x,' 4R is a low-power valve transmitter fitted with Types 46 and 47. Tt is
descrited on page Rd92 as part of Type 47. ‘The only difference when fitted with Type 48 is in the
filament supply which is taken eitner from special receiving valve supply alternators or from the
main 8 kW alternators (249)(250). In toth cases the supply is taken through a unit which com-
prises:~ fuses (77), a transformer (76), a metal rectifier (75) (see Admiralty Handcook of W/T
(1931) paragraph 651), and an output potentiometer (73) for regulating the filament voltage,
shunted bty a ty-pass condenser (74) (see figure x.)
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BOARD 2N CONTROLLING

Roard 2N Controlling is fitted inside the silent compartment. In addition to the "ON"
and "OFP" pushes (284)(285) for automatic starters, and switches (221)(222) for connecting in the
reversing toosters, it contains the controlling swivches for all D.C.auxiliary and signalling
circuits.

The supply for Board 2N Controlling is ottained from the tus tars (201) through a pair
of fuses (168) and controlled ty a D.P. switch (165). A D.P.switch (187) fitted on Board 2N
Controlling, controls the supply to six subsidiary switches (168)(174)(176)(183)(199)(193) which
control supplies to the following:- 33

(168) Rlower and Relay Switch. (183) Wilament Switch, Rectif'ier Switch.
(174) H/PF Send-Receive Switch. (199) C.W - I.C. W Switch.
(178) Loop Aerial Send-Receive Switch. (198) Transmit--Dryout Switch.

A three-pole switch .(198) is also fitted on Board 2N Controlling. It makes or kreaks the -~
necessary auxiliary circuits for L/F or H/¥ transmissions. In the H/F position two poles are made Beq
and one troken. Of the two that ars made, one completes the tlower circuit and the other completes
the H. 7. and filament C.0. & circuit (see rigurs u.). - The third pole treaks the operating switch
circuit (see figure w.) Taus, for H/F, the tlower runs to keep the H/F coils cool, the H.T and
filament switch (24) operates and connects the supplies from the L/P transmitter Lo the H/F, and the
operating switch (17) is troken as it is not required. In the L/F position of this switch (198) the
reverse occurs; the operabing switch torkin circuit is made, the tlower circuit is troken and the
H.T. and filament C.0. S (24) is made to L/F.

An indicating lamp (195) in the transmit-dryout switeh circuit and an indicating lamp
(190) in the filament and rectifier switch circuits are fitted inside the Board 2V Controlling. k
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1§ GATE SWITCHES,
] N’
: Two three point gSate switches are fitted, one in the
; door or the safety enclosure, and ons on the window at the tack
T of the silent compartment which gives access to the front of
: the pansls. dfach three point switch consists of two single
: pole switches (171)(172) - (178)(179) whica close, and one
O SRR ST single pole switch (181) - (182) which opens, when the door and
v window are closed.
Fig. p : Two sets of corresponding single pole switches
> (171) (172) = (178)(172) are connected in
—— e series. They are connected in various
r 1 cIREWIT, D.C. auxiliary circuits to trsak these
B RS R - circuits when the door or window is
te2! | i i e g
Fic. 1. | Ai: 4., opene Tne otner set or single pole
' ! = ] switches (181) - (18%2) are wired in
- ! - allel. They are connecied in the
RELAY Switen _ 1711 \piyy 1721 A\ S ok P y s R
4————\: ‘b : ! t'p ’ uam;N a.;arm :ki;wiu (see i‘igure s. ), and com-
i - ! ete A C. supply to the alarm tuzzer
T : ! - |l | CONTROLLING P
Li:::?::.‘:‘&fhl : '79: YL ! —» When the door or window is opened with
llu::urt°::l:;:llt:.. PR ! e} power still applisd to the set, due to
W w SAFE & o  olki
prs io‘/f'mns- RECEIVE Sienr o oo SRS the relay switcn (1689) sticking.

SWITCHES.
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D.C.AUXILIARY CIRCUITS.

Relay Switch Circuit (figure si). The relay switch circuit is contrelled ky a D.P.switch (163) on
Board 2N Controlling. This switch also controls the klower supply when using H/F (see figure u.)

The positive supply is connected to one side of a single pole treak of the loop aerial
send-receive switch (173). The nedative supply is connected to the gate switches (171)(172). The
gate switches are in series (see figure r.) and, providing the safety arrangsments are complete,
the supply is connected via the relay switch botkbin and lamp (170) to the other side of the single
pole treak of the loop aerial send-receive switch (173). Therefore when the loop eerial send-receive
switch is operated, the relay switch tokkin circuit is completed and the relay switch (189) is
operated. The reason why one contact of the loop aerial send-receive switch completes the relay
switeh cotkin is descriked kelow.

The relay switoh (189) when operated completes the 8 kW A.C.supply to the magnetic key
(269) and to the primary of the main transformer (132) (see figure t.), and also to the primary of
the alarm circuit transformer (159).

Loop Aerial Send-Receive Switch Circuit (figure s.) The loop aerial send-receive switch bobbin
circuit is controlled ky a single-pole switch (176). This switch completes the circuit through two
lamps (177) in parallel, the tokkin of the send-receive switch, and two gate switches (179)(178) to
the common negative of the D.C. supply switch (187).

In the normal position two contacts of the send-receive switch (173) are made and one
Eroken. The two which are made complete the loop asrial circuit to the receiving gear and the one
which is troken, treaks the rottin circuit of the relay switch (169).

#hen operated the send-receive switch treaks the loop aerial circuit from the receiving
gear and completes the relay toktin circuit. This ensures that the loop asrial is disconnected
from the receiving gear tefors power is applied to the main transmitters. &

Alarm Circuit @gure s ). The alarm circuit is fitted as a warning that, although the safety
switches (171)(172)(178)(170) may te troken, power is still applied to the set due to the relay
switch (169) sticking

The circuit consists of the secondary of the transformer (159), loud sounding tuzzer
(134), and resistance lamp (163) and gate switches (161)(182). The primary of the transformer (159)
is connected in parallel with the primery of the main transformer (132)s2¢ .

The gdate switch contacts (161)(162), (as descrited on page ®#88) are connected in parallel
and kreak when the safety door and window are closed Therefore if the relay switch (189) remains
made, although its kottin circuit is troken, the primary circuit of the alarm transformer (159) is
still complete. If for any reason the safsty door or window is now opened, the safefy cage switch
contacts (161)(162) will make, the alarm transformer secondary circuit will ke completed through
the loud sounding tuzzer (164). and en alarm signal will te given. 3
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D.C.AUXILIARY CIRCUITS (CONT).

Rectifier Switeh Circuit (figure t.). The rectifier switcn totkin circuit is controlled bty the
switeh (133) on Board 2§ Controlling, the rirst movement of which connscts the positive supply
through toe kottin and contact (184) to the Jate switch contacts (178)(179). These contacts ars
connected in series, (see figure r.) and if toe cage door and window are closed tne circuit is
completed to the common negdative of the N C. supply switeh (187).

The main contact (120) of tne recutifier switch, when operated, cospletes the filament
supply to the rectifier valves (1)(2)(see fidure e.). The second contact (184), when operateq,
removes tne short circuit from the condenser (135) and lamp (188). The condenser (185) prevents
arcing as the contact (134) treaks, and the lamp (188) is an economy resistance.

Filament Switch Circuit (figure t.) The filament switch tokkin circuit is also controlled ky

the switch (183). fThe sscond movement of this switch completes the filameni switch tokbin circuit
and connects it in parallel with the rectifier switcn tockin circuit; thus the rectifier switch is
operated tefore the filament supply is made.

Toe lamp (191) is a resistance lamp in ssries with the boktin of the filament switch.
The lamp (190) is a 25 c.p. lamp, fitted in Board 2V Controlling, and connected in parallel with
the resistance lamp (191), as an indicating lamp

The contact of the filament switch forms a single treak in the 8 ki A & supply to the
filament transformers (see figure e. ).

C.#. - L.C W Switch Gircuic (figure t.) The C.# - I.C.W. switcn of Type 48 is magnetically
operated. The fotkin circuit is controlled ty a single pole switch (199) which completes a circuit
throudh the totktin and resistance lamp (199) and ate switches (178)(179) to the common negative
of the D.C. supply switch (157).

In its normal position the C.# - L.C.#W switcn (121)

§ ig in the I.C. % position when it short circuits the
smoothing condenser (122) (see figure b.). Iu is
CW. - 1.C.W. R“"‘"'::w""“ therefore only operated for trans-
SWITCH ! missions on C. i
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Blower Circuit (figure u.) The supply ror the tlower circuit is controlled by the D.P. switch
(138) on Board 24 Controlling. Tnis switch also controls the relay switch tottin circuit (see
figure s.). As the tlower is only required for H/F transmissions, to cool the plug-in coils (&5)
(see figure 1l.), its circuit is completed ty one pole of the three pole H/F - L/F switech (198)
when that switch is set to H/F. 1In this position the switcn (193) also complstes the H.T. and
filamentv C 0.5 (24) tottin circuit (sse telow), and brgaks the operating switch circuit (see
figure w. ).
H/f - L/F 2T« and Filament C.0. S Circuit (fidure w. ). 'The toktin circuit of the H.T. and Fila-
ment C.0.S (24) is completed ty one pole of the H/F - L/F switch (193). This pole completes a
circuit from the positive supply throush the tottin, two resistance lamps (200) and the gate
switches (178)(172), to the common nedative of the N C.supply switen (187).

In its normal position the switch completes the H.T. and filament supplies to the trans-
mitter 3N L/P (see figure i.), and, when operated, completes the H.T. and rilament supplies to
the transmitter 3 H/F (see figure 1.) ‘
H/F Send-Receive Switch Circuit (figure w. ). The H/P send-receive switch toktin circuit consists
of two lamps (43) in parallel connected in series with the tottin (47). The supply for the circuit
is controlled ty a single pole switch (174) on Board 2N Controlling. This switch connects the.
positive supply through the atove circuit, and the gate switcnes (178)(17), to the coumon negative
of the D.Z. supply switch (187).

In its normal, or "Reccive", position the switch connects the receiving gear via the
aerial link switch (9) to the aerial. Wnen operated the aerial coupling coil (52) of the trans-
mitter & H/F (sse figure 1.) is connected via the link switeh (9) to the aerial.
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Transmit-Dryout Switch Circuit (figure v.) The transmit-dryout switch tokbin circuit is controlled
ty a single pole switch (192) on Board 2V Controlling, This switch completes the circuif through
the bottin and the gate switches (173)(179) to the comuwon negative of the D.C. supply switch (167).

The lamp (124) is an economy resistance which is short circuited ky one contact of the
“transmit-dryout switch (19), until the switch is operated. A 25 c.p. lamp (195) fitled in the
Board 2N Controlling is connected in the circuit as an indicating lamp,

The transmit-dryout switch (19) in its normal position,- connecus the drid and filament
taps of the Transmitter @ L/P to the aerial coil (11). When operated, it connects the grid and
filament taps of the Transmitter 3N L/F to the dryout coil (28) and the aerial tap of the dryout
coil to the aerial (see fidure i.).
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D.C.SIGNALLING CIRCUIT

The D.C. signalling circuits are supplied from the 2% volt tus kars (201). A D.P.
switch (179) controls the supply and a pair of fuses (1B50) protects the circuit. The supply from
the D.P. swiceh (149) is connected to the key C. 0.8 (154), with cthe morse key (151) forming a
kreak in the circuit. A condenser (152) is connected across the treak of the key to prevent arc-
ing as the circuit is troken

the Key G-0.S (154) is a 3-pole, 2-way switch. It connscts the 230 wolt supply to the
tokkin circuit of the magnetic key (269) or to the Transmitter 4R for the H.T. supply. :
Magnetic Key Circuit. The supply from the 2.0.S {154) is connected to the magnetic key kokkin
(155) and resistance (156). As the morse key (151) is pressed or released so the tokkin circuit
is made or troken and the magnetic key operated. b

The main contact (273) of the magnetic key, when operated, oompletas the 8 ki supply to
the main transformer (132) (see fidure b.). The auxiliary contacts (274) short circuit the com-
pensating resistance (275) in the 8 kW filament supply (.ee figure e.) when the reversing tooster
is not in use for voltage control (see page R115).

Transmitter 4R The C.O.S (154) connects the 220 volt supply direct to the Transmitter 4R for the
H T. supply (see page R102). The morse key (151) makes and kreaks this supply for signalling
purposes.

Operating Switch Circuit. The operating switch koktin is connecited tetween the centre and tack
contacts of the morse key (151), and a 22 c.p. lamp (153) is oonnected in the circuit ketween the
kFack contacts and the negative supply.

3 When the morse key (151) is 1n its normel position, the tokkin of the operating svn.toh
(17) is short circuited, and a circuit is completed through the lamp (153) and the tack and centre
contacts of the morse key. The lazp tnerefore kturns at full krilliancy.

fihen the morse key is pressed, the short circuit of the operating switch tokkin is
removed, and a complete circuit is made through the lamp (153) and tottin in series. The lamp
therefore turns at reduced trilliancy.

One pole of the H/P - L/F switch (198), wnen in the H/F position, treaks the operating
switeh circuit supply as the operating switch (17) is not required for H/F transmissions. Figure
w. shows the switch (198) in the L/F position.
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