RN2 TYPE 49
DETAILS OF COMPONENTS
) ar L/F 31, Low ) Spark |
Transuitter Hnster Self Power N we Transmitter
Frequency range ke/s. | 10 - 500 100 - 500 100 — 1700 3000 ~ 20000 100 — 5CO
3 kW Motar 8 kW Motor 100 watt 8 kW Motor 8 kW Moter
Power supply and alternator altermator mobor alter- |alternator altermator
Filament, supply. with avto- with auto- nauor :.upplled with aubto-
voltage voltage from ship voltage
cantrol. comtrol. 20 volt maj.m. control.
Valves used - 1 NL45A 1 NT45A
Bee Section J. 1 NI48 1 NI'43 1 NTI8 -
2 NJ2 2 Nie2 2 NU2
Wave form. Culear T.CuWs | CWoom T.0-Wi| E.CUW. CoWiar 1.2:W. | Spark.
Associated wavensters. G57 @57 &7 G387 57
Ag}}goximat,e range in co 800 30 World wide 100
n . at ties.
Date of design. 1934 1924 1934 1934 1864 .
Reference page- RMY RHg Ry13 RN10 oB5

Type 49 has bteen designed to replace Types 87 and 38 in the Main W/T offices of destroyers,
sloops, netlayers etc., and in secand W1 offices of capital ships, cruisers, aireraft carriers and
depot ships. The most important improvements in the new set are greater freguency stabilibty and the

provision of scrzening arrangements to reduce the interférence to receivers in the same office.

BOARD 2T
A.C. 5ur-p|..-r

these notes.

Transm%t.ter 3 | Trapsmibter 30 Transmilter Tr-ansm!i;}'ter The tramsmitting circuits are
o« § Master F 3T, HF contained in panels which are
»
Fane] 37 Panel 3T Panel 3T Panel 3T bolted together and fitted in
Low Paower L/F Master L/F Transmit— [ H/F Transmiy— a pesition to allow the opera—
“aciiader tang ,Upper- bing tor easy access to the hamdles
. I for adjusting the set. The
Transmitter 3T I/ Rectifying Pansl strehecpiag Libles of the
P 37 1/F P & panels are shown here as well
‘l?ransﬁi%ing Licwer. Regir-,ei%yﬁg‘ as the name by which the various
’ pariels will be referred to in
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TYPE 49 RN3

POWER SUPPLY

D.C Bupply. A dia.grazma{ic shetch of the power supplies is shown in figure a. The D.C. supply is
taken from branch breakers on opposite sides of the ring main or from separate supplies on the main
switehboard, to a ring main 0.0.3.( #5) inside the WT office. The D.C. supply is duplicated except
when the W/T office is iniclose proximity to the main switchboard. In all cases the supply cables
are.comected- to the ring main 2.0.5.(345), using this switch as change-over ar single way switch
according to whether the supply is duplicated or not: The
above supply is taken to a Board, fuse, © way which dis-
tribates power bto the automabic starters for the 3 kW
altermtars, baltery charging circuits ard the Beard,fuse,
7 way. A& pair of links (148), to allow for an epergency
supply. is provided on the Fo.l ring smin side of bhe ring
main G.0.8:(145).

Automatic voltade control is obtained- from revers—
ing boosters (122)(123) and contactors (120)(121). (Far
detailed explanation of this system of centrol see Admiralty
Handbeok of WT (1931), pacaghaph 251),

The 3 kW motor alternator and bopster are dupli-
cated except.in second offices of ships other than air-
oraf't carriers. The 8. kv motor altermtors (138){128) and
auto-starters (132)(133) are fed through two pairs of
fuses (138)(143) in the Board, fuse, € way. Two other
pairs of fuses (130)(121) supply the bocster motors. There
gre no change. over arrangements, sach alterratdr being L
cantrolled by its own starter and booster. "Y' size auto- : 28 Ficd
matic starters are used (see pages M43 and MA7). The '
remobe. contrel switches for ‘eperating the slarters are
fitted on the frout of the rectifying panel. The contactars (120)(121), hand-auto switches (124)
(125), altermator Pield pegulators (128)(127), voltmeters: (118)(117), booster fuses (130)(121)
and. contactor fuses (114)(115) are aszsembled in Beards, 2T, auto-voltage control, which are fitted
ngar the altermators they control. Fach board is enclosed in a metal box which is normally kept
locked. A photograph of the beoard is shown in fidure b.

A-C.Supply. The A.C. output from the 8 K altermators: is comnected te fuses 112)(113) on. "Board
2T, A.C.Supply"” and to the transformers and bobbins of the contacts in the aubo-voltage control
boards. Board 21, A.2.Supply is [ibtted in the W/T o&ffice

or lobby. A photegrapn of the board is shown in figure -

¢- The A.C. supply fuses (112)(113) are connected to BOARD 2T AC. SU e
the A.C. C.0.8:(108): & voltmeter (111) can be connect—
ed acrces the output of sither altsrmator by means of a
voltmeter C.0.3.( 119).

From the output side of the A.C. C,0.5.[103)
the stipply is taken to the "Man Aloft" switch (1001;. 2n
ammeter (102) being connected in one lead (See figure 4.)

The . ™an Aleft" switeh (100) is fitted with a
safety device.consisting of a plate engraved "Safe to
tramsmit on M/P". When hands are aloft or the ship is
ammunitioning this plate is removed and retalned by the
OfPicer of the Wateh. The plate.can ouly be rencvad
when the switch is broken. When the plate is not in
position a spring plunger prevents the swibtch beingd made.

When the "Man Aloft" switel [ DC) is wade bthe
A Clsupply is comneeted to two termivals on the bebtom
af  the Board 2T, A.C.Bupply warked "Ancde Power Eupply”.
Thege terminals are comected to gate switches (88)(97)
main magnetic key (93}, an auto-transformer (25) and
thence to the primary of the main H.T+ {ransforrer (88).
fee figure d.

The aute transformer(95) is connected across
the A.C supply. Tt is provided with Tfour tappings giving
an output of %, #, # and the full supply veltage. These
fappings are connected to the auto-transformer fapping
switch (949, Fitted on the front of the L/ transmitting
parel (lower).

' The full supply veltage, when using auto-voltage
gontrol, idis 180 yolts so thabt Lhe four voltages which
can be supplied 1o the main tramsforaer (98) ars approx-
imately 45, 90, 135 and 180 volts.

BOARD 2T AUTO-VOLIAGE “oNTED
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TYPE 49

H.T. AND FILAMENT SUPPLIES
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TYPE 49 i
H.T. AND FILAMENT SUPPLIES

1.7.Supply. (See figure d.) The B.T. supply to the main tranamitter (I/F or H/F) is taken from the
secondary of the main transformer (82) through heorn break fuses (B2 1(20) and links (€8) to the
ancdes of the two rectilying valves (1)(2). The transforper secondary has its centre point earthed.
Two 1 jar condensers (£7){88), copnected one across each half winding, protect the secondary from
stray oseillatery currents, Safety horns (91)(92) are fitted across the complete secondary winding.
Lirks (93] are weed to cammect the H.T. supply to the spark transmitier or the ancles of the recti-
fying valves (2)(2). A 1 wfd soocthing condenser (43) is used for C.W. transmissions and ls con-
nected Lo the rectifier filaments by a nagnetically operated G.W, — 1.C.W switeh (44) controlled
by the C.W. - I.C.W. C.0.E.(42) on tie frent of the rectifying panel. A 20 jars condenser (41) is
perratently connected between bhe rectifier Filaments and earth to protect the filament transformer
(78] from B/F currents (see Admiralty Handbook of W/T (1981), paragraph g6 (22)). 4 potentiomster
resistance (40) of 180,000 chms is connected between the rectifier filaments and earth, tappings
peing brought out at £0,00C and 180,000 chms from the earth end. The tapping at 20,000 cbms pro-
vides the voltage for the screen of the main [/F valve (4) and that at 180, 000 ohms the H.T. to the
1L/F master ar B/F circuits. The EUT, €.0.5.(35) connects: the rectifier supply to the L/F master,
1/F self excited or H/F circults as required. then taking the full voltage from the auto-trams-
former (83) this arrangement supplies approximitely 700C volis to ihe [/F main cireuit, 500 volis
to the I/JF master or H/F circuits and 430 volts te the screen of the main I/F valve (4), As the
E.T. supply to the H/F valve (5) is taken from a tapping on the potentiometer resistance (40) the
full 180 volts supply from the auto-transformer (05) can be used for B/F transmissions.

Filament Supply (See Figure d.) The nain A.C. supply is used for filament lighting in the main
set. The supply far the filament transfarrers of the pain rectifying valves (1)(2) and the L/F
valves (3)(4) ar H/F valve (5) is taken from the machine side of the man aloft switch {100 )through
Fuses (104) en the 4.C. supply board. From thence cne lead 1s taken to the filament switch (81)
ard the other lead to one side of the filament transformers (7e7)73). When the filament switch
(81) is made the supply is complebed to the rectifiss filamcnts transformer (78) and to one cantact
of the awmiliary clrcuits G.0.8.(105) which comnects the supply to the L/F or I/F filament trans-
formers (77) ar (78) as required. Oemi-adjustable resistances (54)(78)(€0) are connected in the
supply to the primaries of the transformers (7E)(77)(7€) and ane (33) is comected in series with
the supply from the secordary of the transformer (77) to the filament of the L/F master valve (3).
The tappings on these resistances are adjusted when the set is tested it Eignal School and should
not require alteration if the 4.C. supply is maintained ab 180 volis. The filaments of the L/F
tain and mester valves are supplied from one transiormer (77). ihen the L/ circuit G,0.8. (10) is
set Lo "IJF Vaster" a portien of the filament resistance (34) is short circuited to compensate far
the difference in load when changing from "I/F Self" (one valwe) to "L/F Master" {two valves), o
vice versa. The supply to the L/ mester valvg (3) is bBroken when the L/F circuit C.C.8.(10) is set

to "I/F Self! or Wpark". A voltmeber (B4} with a C.0.8. (83) is fitted in the I/F transmitting
panel (Upper) to indicate the filament volts of the L/F master, /P main or B/F valve (3)(4) orl5).
The rectifier filament voltmeter (83) is fitted ip the same panel. :

PANEL 3T, RECTIFYING
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TRANSMITTER 3T, Lff, MASTER CONTROLLED
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TYPE 49 RN7
TRANSMIT TER 3T,LJF, MASTER CONTROLLED

Wave | Method of Natire of Grig Feed ferial HJ. h oscilla-
form produc ing | - circuit excitation excitation potential
bseilla-- ctrode
tions. Master Main Master | Main Master| Main
o-Wi Mas ter Tuned Tuned Direct | Direct |Para- | Farae Direct Aricde
or combroll- | circuit | eircuit [ indue- | indue— |1lel | 1lal induct ive
LG | ed- between | between | tive - tive
anode % | anode % from
grida filament master
eircuit,

B Vol IL. SECT W, PARR, 39
Refersncei-- Admiralty Sandbock of W/T @, s

The WF master controllsd circuit consists of a smgle valye master escillator coupled to
a screen grid amplifying valve. I'lie components of the nmaster escillator circuit are centained in
Panel 37, Master Oscillater and those for the main transmitting circuit in Panels 3T, Trapsmitting,
Upper and Lowers The arrangement of the panels is shown in figure y.

4 diagram of the complete L/F mgster controlled circuit is shown in figure f.

H.T.Supply. The H.T', supply is connected to the main and master circuits by the H.T. €.0.3.(35)
which connects the anodes of the valves (3)(4) and the screen of the main valye (4) to tappings on
the potentiometer resistance (10): Anode ammeters (38) and (38) indicate the anode current of the
main valve (4) and master valve (3) respectively. The ancde of the main valve (4) is comected to
the ancde tapping point onm the main aerial coil (8) by a5 jars ancds blecking conderser (15) and
anode key (14).
Master Circuit. The master oscillatory ceircuit consists of a coil (21)(22) with a variometer wind-
ing (23) and the primary cdndensers' (25)(28). The inductance of the coil (21)(22) is varied an equal
amount, on each side of the earthed electrical centre of the variometer (23) by an 9 position tapping
switeh (235)(see figure y). The variometer (23) has aslow motion dial for fire tuning. The primary
condenser is mounted as a single unit and congists of a 0.5 jar Condenser (25) and 2 2 jars condenser
(28), controlled by the L/F master condenser switch (27), When this switeh (27) is set to pesition
*@"1" the 0.5 jar condemser (23) only is used and in position "Z"'the two condensers [(25)(28) are con-
nected in parallel,

An ammeter (24) indicates ihe current in the master cscillatory circuit: The grid of the
master valve (3) is comnected to a fixed tapping on the master coil (22) via a 30000 ohms resistance
and 4 jars condenser {31).

Phe wavemeter 57 is coupled to the master circuit by means of a 75 ems fixed condenser(203)
which is connected to one side of the fine tuning variomster (23).

Amplifying Cirecuit. The drid of the main valve (4) is comnected to the master oscillator circuit by
ore gontact arm of the I/ circuit 2.C.2.{ D) when the latter is set to "L/F Master". Two other con—
tact arms on this switeh (10) complete the filament circuit to the master valve (3), shart circuit a
portion of the filament resistance (34) of the main valve (4) and connect the szerial circuibt to the
L/F aerislammeter transformer (11) and opsrating switch (13).

The asrial circuit mnsists of the asrial
C.0.8-(7), main aerial ccil (8), fine tunitg coil

(9) and aerial ammeter transformer (11). The asp-
ial and anode tappings on the main zerial ceill(3)
are adjusted by the 8 position aerial coil tapping
switch (224 ){see figure y.) The inductance of the
fire tuning coil (9) is varied .an equzl amount on
gach of the two fixed windings by a Cive position
tapping switeh (238) and fine ad justment is ob-
tained by a fine tuning veriometer (8).

The wavemster &7 is coupled to the aer—
jal ecircuit by means of a 75 ems fixed condenser
(204) which is connected to.one side of the vario-
neter (9).

Tuning. Set the gerial C.0-3.(7) and auxiliary
cireuits C.0-5.( D6} to "L/FY ani the H.T. C.OUS.
(35), L/F circuit C.0.3.(10) and wavemeter €.0.3.
{208) to "L/F Master”. Bet the aerial and master
circuits to the approximate adjustments For the
frequency required by reference to the table giv—
en in the Book of Instructidns. Press the tratis-
mitting key. AdJjust the master circuit fine bun-
ing coil (23) and, if necessary, the master coil
tapping switch {285) until the aerial current is
a maximuom and the anode ecurrent a minipom. Meas-
ure the fregquency on the wavemster G37. If incer—
rect, set the G57 to the required fraquency and
slowly adjust the main fine tuning ceoil (8) and
master fine tuning variometer (23}, keeping the
two circuits in step, until the correct freguency is obtalined.

PANEL 37, L[F, MASTER OSCILLATOR
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TRANSMITTER 3T, L[F, SELF EXCITED
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TYPE 49 RNY

TRANSMITTER 3T, LfF, SELF EXCITED

-

Have Method of Nature of Grid ferial High oscillating
farm producing cirecuit excitation Feed excitation potentlal electrode
cscillaticns.
B Self Tuned eircuit Direct Farallel Direct Anode
ar . between anode capacitive inductive
TaCe¥e [; ard filament.

The /P self sxcited circ it is vsed in the svent of Failure of the master control circuits.
A diagram of the complete circuit is shown in figure h.

The E.T. and filament supplies to the main valve (4), using the self excited circuit, are
the same as those used for mmster controlled transmissious. The main velve (4) is self excited by
setbing the I/ circuits C.0.S.010) to "I/F 3elf Excited", WVith-the switch (10) in this pesition
the grid of the main valve (4) is discomnected from the master circuit and comnected through the
grid resistanpce (18) and condemser (19) to the ancde lead by a 0,01 jar condenser (B) and to the
filament and earth by a 15,000 mic grid coil (20). The grid coil (20) has 8 tappings by means of
which the current flowing in the circuit between ancde and filament can be adjusted to produce the
correct potential, in the right phass, at thait point in the clreuit to which the grid of the valve
{4) is cormected.

With the exception of the grid comnections described zbove the main oscillatory circuit is
the same @5 that used in the main amplifying circuit for master contrelled transtissions (see page
EN7). The asrial circuit forms the tuned circuit to which the ancde of the valve (4) is connected
by the ancde tap through the § jars anode blocking condenser (15) and anode key (14). The wavemeler
G57 is coupled to the aerial circuit by a 75 cms fixed condenser (204) when the wavemeter C.0.5.
{208) is set to "WF Main",

Tuning. Set the aerial C.0.5.(7) and auxiliary circuits 2,0.3.(D5) to /P the H.T. C.0.3.(35),
F cireuits C.0.5.( 1) amd wavemeter C.0.5.(28) to "I/P Self". Set the aerial coll (B) and grid
tapping coil (20) to their estimated positiens for the Frequency required by reference to the
approximate adjustments given in the Bock af Instructions.

Press the key. The gerial ammeter (12) should now register aerial current. Re—adjust
the grid tapping coll (20) until the serial current is a maximum and ascillations in the =erial
circuit are steble. The anode current, as. indicated by the anode smmeter (38) should read minimum
current when the aerial current is maximum. '

Meagtire the transmitted frequency by means of the wavemster @57. If incorrect readjust -
the tapping on the asrial coil (B) and fine tuning coil until the approximate frequency is obtained,

re-setting the grid tappinei coil (29) as necessary. The correct frequency can then be obtained by
slow motion adjustment of the aerial Fine tuning coil variometer 129,

PANEL 3T,L/F, MAIN TRANSMITTING,UPPER

Y

7

PANEL 37, L/F, MAIN TRANSMITTING, LOWER




RNIO ’ “TYPE 49
TRANSMITTER 3T, HJF.

ave Method of Nature of Grid Aerial High oscillating
farn prroduc ing circuit excitabion Feed excitation | potertial electrode
sscillations
C W. Self Tuned circuit Direct Beries Capacitive Ancde
or between ancde inductive
I.0W | and grid.

1938) Vv dL, SECT W, Thrm. 7. TG Adn .
Reference’~ Admiralty Handbook of W/T tgigg;)—psagpa@h—em—ﬂmre—a&

Transmitter 3T, H/® is mounted in a separate panel adjecent to the I/F tramsmitting panel.
Space ccms.ldera*t.ions do not allow master control of the W/F circuits and a self excited
circuit is used with special precautiems to give the best fregquemcy stability obtainable. These
include the use of specially designed plug-in coils in the primry cireuit, careful screening
between the primary ard aerial circuits, tilting the valve (5) at a small andle to assist in limit-
ing internal vibration of electrodes, locse coupling between the primary and serial circuits anxd a
symmetrical assembly of the components aboul a centre sarthy point.
A diagram of the H/F circuit is shown in figure k.
H.T.Supply: The H.T. supply is from the main rec-
tifying circuit-and is comnected to the H/F valve
[5) by the E.T. C.0.5.(35) via the centre tap on
he H/F Luning coil (53).
Filament Supply. The filament supply is obtained

aux¥ .
ALty ;“:&L from a transformer (78) which has a semi-adjustable
= resistance (79) connected in series with the prim-
L ary. The supply to the primery is completed by
g s o the filament switch (81) and one contact arm of
2 g ) o the auxiliary circuits C.0.5.(105) when the litter
: is set to "HfP"
I
. 46
E
47 el

Fﬂ
(D

205

.._.._ —‘:Jg-_--_
E3l
®
rl _'6
I
n
o

5
_n_ﬂ_m_\:}-_
I t@ o] 52 56 E ~ MﬂﬁTE::35 41

e
:

11]
wn
=

| (lPSe : ‘ w \
. ! _ "
I 7 &

' WAVEMETER FR)
5> REC. c.05(208) 105 8l
f@s=s——=n ' -

—?—= FIG.%_



TYPE 49 RN

TRANSMIT TER 3T, H/F (CONT)
Oscillatory Civenit. The oscillatory or primary circuif consists of 2 plug-in coil (52) and a
Varisble tuning condenser (54). Five plug-in coils are supplied with each set to cover the fre-
aquency ranges as shown belowi-

Freguency range. Coil. Ko, of Turns.
3000 - 5000 kels. 14 A 14
5000 — 7000 ke/s. 9 4 a
7000 - 10000 kcfs. 8 A e
10C0C — 13000 kefs. 4 A 4
13000~ 20000 kefs. 24 2

The tuning condenser (51) has a maxinum capacity of 14C cms and is fitted with a slow
mobion dial fer fine adjustments. The grid of the valve (5) is connected to the primary circuit
by a 0.8 jar grid condenser (58) when the frid sigmlling key (58) is made. The grid of the valve
(5) is isolated bythe grid signalling key (58) during spacing periods of signalling.

With this type of grid signalling there is a2 tendency for an intermittent rise of ancde
current through the valve lunediately the grid is comnected to the primary circuit by the grid
signalling key (58). Wwien this occurs the ancde becomes over-heated and the primary circuil may
fail to oscillate. (fe= Admiralty Handbook of W/T (1981), paragraph 532, page 470). This effect
is minimised,as far as possible, by a 2500 ohms grid bias resistance (59), ‘connected between the
valve filament and the grid leak resistance (57), and by thal part of the potentiometer resistance
(40} which is connected in series with the H.T. supply to the anede. A sudden rise of ancde cur-
rent moduces a voltage across the grid bias resistance (E@) raising the potential of the filament
above that of the grid (i.e., making the grid wegative to the filament). At the same Lime the
anode. current is reduced by the potential rise in the portion of the potentiometer resistance (4G)
in the H.T.supply. "Blocking" in the valve is thereby prevented.

Current in the primary circuit is indicated by a milliammeter {211) which is coupled to
the primary coil (53) by a short length of wire comected between the milliammeter terminals.

Phe aerial is coupled to the primary eircuit by means of - two: fixed condensers (51)(52).
These condersers-have three elementé viz., inner, centre and cuter. For the higher frequenciss
the irmer and centre elements only are used and tle capacity is then 3 cus, VWhen using the lower
frequency. coils 64, DA and 144 studs on the coil holder depress contacts in the coll mounting which
carinect the irmer and outer elements of the condensers in parallel and the capacity is then & ems
With this arrangement over-coupling between the primary and aerial eircuits camiol occur en any
frequency within the range of thz set.

The aerial circuit consists of a tuning coil (49) with 12 tappings, a 40 cms variable
tuning condenser (48) and a series-parallel switch (47) which comects them in series or parallel
as required. The aerial is connected to the tramsmitter or recelver by the B/F send receive
switeh (48) which is operated by the back contacts of the morse key.

The wivemeter is coupled to the primary eircuit by means of a short lendth of copper
tubing (205) Eitted near the fixed plates of the primary tuning condenser {854)

Tuning. Set the aerial €.0.8.(7), amiliary circuits 2.0.8,
(105) 2.7. €.0.5.(25) and wavemeter 3.0.3.(208) to "H/F",

Plug in the appropriate tuning coil (53) for the fre-
quency required aml set the primary tuning condenser (54) by
reférance 1o the tunimd curve given in the Bock of Instructions.

Fress the transmitting key. Current in the primary PANEL 3T,H[F,TRANSMITTIHG
cireuit should then he indicated by the ammeter (211). St the
wavemeter G57 to the reguired frequency and adjust the primary
condenser (54) until the correct frequency is cbtaipad in the
primary clreuit.

Set the B/ azerial series parallel switeh (47) to
_"series" and the derial tuning coil (49) to the approximate
position. Adjust the aerial tuning condenser (48) from O to
50 using-the black scale. The correct tuning position is itdi-
cated by a maximuy reading in the aerial ammeter (50). Tf no
aerial current is cbtained the operation should be repeated
using other tappings on the tuning coil (48). TIf no aerial
current is obtained with the asrial series-parallel switeh(47)
in the "series” position repeat the operation using the
"parallel” positicn. Iaving found bhe correct asrial tuning
position re-check the frequency of the primary ecircuit by
means of the G537, gradually adjusting the primary condenser
(54) and aerial condenser (49), instep with each other,
until the correct frequency, as indicated by the G37, is ob-
tained. The capacity of the serial tuning condienser (48)
will defermine the ameunt of energy transferred from the
primary to the aerial circuit. For a given fraguency,there-
fare, the smallest value of asrial capacity and the largest
value of aerial tuning inductance (49) should b® used o
obtain optimum results.
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LOW POWER TRANSMITTER — POWER SUPFLY

Power Supply., The power supply for the low power set is taken from s 100 watt motor alternmator
which. is designed to run from the ship's 20 volt wains or, in the case of sloops, gunbeats, ete.,
from the 22 volt babtery when this is fitted in the W/I office as the 20 volt supply.

Beard 2F, Supply, 20 volts is used for connecting the 20 volt supply to the low power
alternatar and the 20 volt auxiliary cireuits.

When type 49 is fitted in a secomd W/T office this boerd is supplied with the  transmitting
set and is connected to duplicate supplies from the ship's 20 volt swibtchbeard. In ships where the
set is installed in 2 W/T office which is in very close proximity to the 20 volt switchboard a
sindle 20 volt supply may be fitted. When the set is [itted
in the main'W/T office the board is supplied as part of the
battery outfit and is then used as a battery “"charge—dischamie" BCARD 2T SUPPLY 20 VOLTS
board . Figure m. is a photogrzph of the beard and figure n.
a diagrammatic sketch of the 2 volt circuits with duplicate
supplies from the low power; 20 volt switchboard.

Two pairs of fuses (182)(183), on the low paower
switchboard, are connected to opposite sides of the change
over switch (1868). Two contaet arms of the C.0.3.(188) are
comiected to bus bars which carry the fuses (187) to (193)
for distributing power tc the 20 volt circuits. An additional
contact arm on the C.0,8.(128) completes the supply to a
warning lamp (184) or (185), fitted in the low powsr switch-
beard, " to indicate when the low power alterpator is ruming.
A lamp (187), fitted zbove the C,C.S.(386), irdicates when
the 20 volt supply is made to the bus bars. :

Two 10 amp fuses (193) connect the bus bars to the
hand starter (165) and motor alternatar (194). The starter
(185 ) and field regulator (231) are fitted on the front of
the I/F transmitting panel (lower).

A.C.Supply. The A.C, output from the altermator (194) is
taken' through two safety dabe swiiches (198) to the primary
of the H.T. and filament transformer (75). A voltmeter(232)
fitted on the I/F transmitting panel (lower), indicates the
alternator output voltage which should be adjusted to 300
volts by means of the field regulator (221).
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TYPE 49 ' RNI3

TRANSMITTER 3T, LOW POWER

Vave Msthod of Nature of Grid derial High os:illat.lge
farm producing cirecunit excitation Feed excitation| potential electr
oscillations
1.C.W. Self Tuned circuit Direct Farallel Matual Anode
‘between ancde irductive inductive
and grids
Reference:~ Admiralty Handbook of WT [ RO A PRSP DN SLALLIO

The low power Lransmitter is Fitted in Panel 2T, Liew Power.
H.T. and Filament Suppliss, The H.T, and filament supplies are obtaipned from the secondary wind-
ings of a sinfle transformer (75) with a step up ratioof 1 — 4. A tapping from the secomndary
provides the 6 volis supply for the filament. A 1000C ohms compenmsating resistance (74) is con-
nected across the secomiary of the transformer [(75) when the magretic key (81) is at "rest” to
keep the load on the transformer as constant as pessible during signalling. A 5 jar B/F by-pass
condenser (23) is comnschted across the secondary winding of the transfarmer (75).
Cscillatory Circuit (see figure o.) The oscillatory or primary circuit consists of a tuning coil

(85), a 1 jar variable condenser (87) and three fixed cardensers (290)(221)(222) which are con
nected in circuit as reguired by the primary range switch (€8). The tuning coil (€5) has two
equal sections symmetrical about a centre earthed tapping point. FEach section has two separate
windings and is tapped at six points-

When using the four windings, for ranfes 1, 2 or 3, tappings are taken from the outer
wirdings ard the inductance in use is tuned by the 1 jar -variable condenser (€7) and two fixed
condensers (220)(221) of 0.2 jar and 2 jars capacity respectively (see fidure p.)

When using the inner windings, for ranges 4, 5 ar 6, the outer windings are isolated and
short circuited. Tappings are then taken from the imner windings. The inductance in use is tuned
by the variable condenser (67) which is camnected in series with the C.5 jar fixed condenser (222).
(See figwe q.)

The variable tuning condenser (87) has a slow motion dial for fine adjustment.
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RNI4 TYPE 489
TRANSMITTER 3T, LOW POWER (CONT)

The serial coupling coil (B8) is fittsd inside the primary tuning coil (85) ard can he
rotated far fine adjustment. The amount of coupling in use is indicated by a dial which has a
black and a red scale, GBach scale is marked C -100 and either can be used to obtain the correct
setting for maximam derial current. Omne half of the serial coupling coil (88) is short circuitad
by ore contact of the range switch (BE) when using ranges 4, &5 or 8.

A separate aerial tusing unit is fitted and consists of a tuning coil (€3) with 1D tap-
pings, a variable condenser (84) ard a 20 position L.P’. aerial range switch (€2). This switch (82)
conrects the ten tuning coil tepplngs in series e in parallel with the tuning condenser (64). A
dial on the switch (82) has a black and a red scale which indicate the series or parallel pesitions
respectively.

Wken using range "10 Ssries" an additional inductance (222) is ocatinécted in parallel with
the aerial circuit in order to obtain a sufficiently Nigh reading in the serial ammster (62) when
wsing a larde aerial.

Ihe wavemeter is coupled to the priwary cireuit by a fixed condenser (708) which consists

of two brass strips separated by a strip of ebonite. The condenser (208) is comnected between the
primary coil (85) and the wavemeter C.0.S. (2D8).
Tuning. Set the aerial C.0.3.(7), auxiliary C.0.8.(105) and wavemeter C.0.3.(28) to "Low Pover!'.
8et the L.F, primary range switeh (88) to the position which covers the reguired {requency and the
primary tuning condemser (87) to the positions indicated on the curve which is given in the Pook of
Instructions.

Press the tramsmitting key ard adjust the primary tuning condenser (87) until the correct
frequency is indicated by the wavemeter 357. No ameter ic provided and the only indication that
the eircuit is now oscillabing, at this stage, is the pick—up on the wavemnster.

If the freguemgy of the primary circuit is ineorrect set the wavemeter (B7 to thie correct
ad justment for the required frequency and readjust the primary tuning condenser (67) until the cor—
rect freguency is obtained.

St bhe L.F. asrial range switch (€8] to the position determimed from the appropriate
curve in the Book of Instructions. Adjust the Lo asrizl tuning cordenser (24) amd asrial coupling
coil (B3) until the serial current is a maximum.

Check the transmitted frequency with the wavemster G57, paking any necessary slight
read justrents of the primary and aerial tuning condensers (67)(84) in step.

RANGES [, 2 AND 3.

PANEL 3T, LOW POWER
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TYPE 49 RN15
AERIAL CIRCUITS

The aerial circuits are comnected to the tramsmitters or receivers by the aerial C.0.8.
(7) which is mounted behind the low power panel with its handle projecting through the panel front.

In main office sets of flotilla leaders, destroyers and netlayers, where two aerials,
main and auxiliary, are used, the aerial C.0.8.(7) is a two pole, six position, switch with con-
nections as shown in figure s. The switch operates so that when one aerial is connected to a
transmitter the other is connected to a recelver and both aerials are isclated or earthed together.

In main office sets of sloops, gunboats, etc., where only one aerial is used, the aerial
C.0.8.(7) iz a one pole, five position switch.

In second office seis where only one aerial is used the serial C.0.C.(7) is a one pole,
five position switch with zuxiliary switches attached which operate the warning circuits from the
rain W/T office.

in aircraft carriers second office sets, where an alternative aerial can be used, the
C.0.8.(7) is connected to the 2erial desired by means of hani operated links fitted in a convenient
position behind the valve panels.
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TYPE 49
D.C. AUXILIARY CIRCUITS
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TYPE 49 RNI7
D,C. AUXILIARY CIRCUITS

The supply for the D.C. auxiliary circuits is from the board, distributing, 7 way. 4 min
D.Z. switch { #7) controls the supply to the six subsidiary D.P. switches (149) to (154) lsee
figure z.)
These switches control suppliss toi—
(i) Lights.
{ii) Fan.
[iii) Filasent centrol.
{iv) Signalling circuit. 3Signalling circuit (R.C.).
{v) THadiator.
{vi) Battery charging.

The filament control switch (151) and fuses (157) supply the bobbin circuit of the fila-
ment switch (81), the supply being cempleted by one contact of a2 double pole tumbler switch (107)
mounted on the rack in the receiving bay (see figure u.) The other contact of the tumbler switch
{ D7) completes the circuit to the bobbin of the I/ main magnetic key (98) when the auxiliary
circuits’ € 0.8. (105) is in the WF position. (See figure t.). In ships where z second operator's
bay is fitted a second tumbler switch (106) is fitted on the rack in' the second bay and is connected
in parallel with the tunbler switch (107) in the main operater's bay &s sheown in figure u.
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The signalling circuit switch {:I.JSJ and fuses [(159) [see figure t.) supply the key circuits
for operating the I.C.YW. ~ C.W. switch (44), B/ send-receive switch (48), magnetic keyg (98) (82},
ancde key (14}, operating switch (13), griu:l signalling key (58), earthing switch { B¥7) and the
listening through keys (198)(189) in the secend and F/C offices. The signalling circuits are changed
over for the type of transmission required by seans of the auxiliary circuits C-0.8.(105) which is
mounted on the front of the rectifying mrel and can be set to "W/P) "L/F" or "Low Fower".

The eircuits in use when the auxiliary circuits €.0.5.(15) is made to each of the
positions stated above are as follows:-
"H/F" Position. One contact arm of the switch (105) completes the supply to the bobbin of the L/F
magnetic key (S8) when the tumbler switch (108) or (107) is made. The H/F, send-receive switch(46)
earthing switch ( 7], second office and F/C office listening through keys (188)(199) are connected
across the back contacts of the morse key (182) or (173). The grid signalling key (58) is connected
across the frant contacts of the morse key (182) o (172). '

The eircuits to the bobbins of the operating switch (13}, anode key (14) and low pewer
megnetic key (61) are broken.
'L/F" Position. The anode key (1), operating switel (13), earthing switch ( 197, second office
and F/C office listening through keys (192)(192) are connected across the back contacts of the
morse key (188) or (173). 'The L/F magnetic key (9B) is connected across the front contacts of the
merse key (188) or (173).

The circuits to the H/F send-receive switch (48}, grid signalling key (53) and low power
magnetic key (81 are broken.
"Low Power" Position. The back contacts of the morse key (16€8) or (173) are not used. The low
power magnetic key (B81) is comnccted across the front contacts of the norse key (189) or (173)
which makes and breaks the 20 velt supply to the low power magnetic key bobbin,

The bobbin of the I.C.W, — C.W. switeh (44) is connected in series with 2 22 c.p.resist—
arice lamp (45) amd two safety switches (109)(109); the circuit being completed by the:1.C.W. - C.W.
C.0 3.{42) which is mounted on the front of the rectifying pansl.




RNI8 TYPE 49

REMOTE CONTROL CIRCUITS

Remote CoptrolCircuits. In ships where remote control is fitted the remote control signalling
circuits for opsrating the marse key (183) in the main recelving bay are supplied from a separaie
pair of fuses (130) marked "Signalling Circuit, ®.C." on the 7 way distributing board.

4 renote control attachment is Fitted to the morse key (1€2) in the main bay and is con-
mected to the R.C.0. morse key ( 177) by making the main bay remote control switch (170) and setiing
the R.C.0. remote control C.0.3.(176) to "™ain Cffice”.

The morse key (173), in No.? bay, is connected to the main-emergercy switch (172) which
is fitted under the base of the key (173). When this switch (172) is set to "main"” the morse kesy
(173) can be used to operate the main I/F, H/¥ or low Power tramsmitter as required (see figure t.)
When the switeh (172) is set to “"Emergency® the No.? bay wmorse key (173) is connected to the remcte
control switeh (172) in the second V/T office ad the operator in Ho.2 bay can then remote control
whichever transmitter in the second W/T office is connected to the R.C.switch (179).

The second office transmitters can also be remote controlled from the R.C.0. position by
setting the R.C.C. remote control £.0.8.(178) to "second office" and making the remote control
switch (174) in No.Z bay.
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