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TYPE 43

gﬁ
T,
\ s

Transmitter 403 3E ‘Stakiliser Unit
Date of design 1926 1929 1931
Frequency range 1735 - 2500 ke/s. | 1785 - 2500 ke/s. | 1700 — 2200 ke/s
Powier supply Votor fGenerator 20 v, tattery Motor f‘snemtm
200 w. 400 v. 00 w.
.Va.lve:s usad Two NTI18 - Two NT17
Associated wavemstgrs : 18 1492R or 39 121, G7 and 68
Approxirate range in milss. 50 10 ; =
Reference page MeRHS s OB R RH7

Type 42 is & low power valve transritting got consisting of transmitter 45 and stakiliser
unit, with an smergency spark transmitter S8R The transmitters and stabilissr are-contained in
separate boxes and are supplied as separate instruments. Figures a, d, and £, h;i; show the trans-
mitter 44 and stakilissr in their respective toxes. Tt has its ovm power toard, the storekseping
title of which is Roard 2R supply (see figures a and t.)

Type 42 is fitted in auxiliary W/T offices of heavy sblps and cruisers and as special
cases in second W/M offices of depot and repair ships.

POWER SUPPLY.

D.C.Supply. When Type 42 is fitted in a separats W/T office the D.C.supply to Poard 2F supply is
from cach sids of the w1ng main to a ring main C.0. S (59). Connected across this C.O.S. are a
pilot lamp (A1) and fuses (80). The whole is fitted on Board 2E supply. The toard, distributing
7 way, is connscted across the C.0.S (59). The dotted lines in figures t. and k. show these

connections. o RA4)

When fitted in a W/T offics with other sets (i.e., Type 45, Type 71 ete.) (sse page Bae),

the supply to Roard SE is from Poard 2D change over. A D.P. switeh(11%) on Poard 2D connects the
D.C. supply to one-side af the C.0.S. (B9). As there is a ring main C.0.8. .{112) on Roard 2D the
C.0. S (E0) is not required and one side only is connected, RPRoard, distributing, 7 way, is conneck~
od to the supply side of Board 2D change over, and its supply is therefore controlled ty its omn
switeh (39).

BOARD 2E SUPPLY, BOARD DISTRIBUTING
1WAY
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R&6& TYPE 43

\

: _ DOWER SUPPLY (CONT.)
Moiar Generator. Type 42 is fitted with duplicate machines (62) (53)and starters (55) (58). The

starters, indicating instruments and switehing arrangements ave fitied on Board 28 supply.

The motor gensrator suppiies ktoth the HT. and filame:ats T4 has two separate windings,
one giving A0 waits at 400 volis for H.T and the other 2 watts at 22 volts for the filaments.

Cushioning units(48) (47) are comnscied in the positive lead to the armature and common neg-
ative of the D.C. supply to the motons, with fuses(40) (41) in the negative leads. Cushioning units
(48) (49) (50) (61 are conmscied in the filament and H.T supplies respectively, with fuses (47) (43 (a)
(48) in the positive leads. S %

Fach unit consists of two chokes with four condensers commeted in parallel across them, and
are each contained in a separate tin tox '

These units are provided to prevent commutation noises from the machinss interfering with
reception. ;

The 2 pole, two way C.0.S. (64) for starters (5£) (53} is connected to the ring main C.0.5.
(59) via a fuse(57) and ameter(FR) .  This onakles either starter to te used for sithsr machins. The
ammeter(58) indicates the input current.

A B pols two way C.0.S. (23) changes over the machines. The three polss changing over the .
motor or input end of the machines are supplied from the 0.0.5 (59) through the starter in uss,

Ths other three poles connect the filawrent and H.T. output from the machine in use to the
transmitter and stabiliser umit. :

Roth supply leads from the filament or 22 volt supply are changed over ty the C.0.S (33) tut
only the positive H 7. or 400 volt supply is changed over ty this switeh. The negative H.T.leads
from the generators are permanently connected togather,

Tt will te noted that the 3 poles of the C.O o (23 change over the following:--

Armature IR
Input Field Output s B
Common - w LT

This changs over arrangement snsSurss that the output is avtomatically connseted to the
machine in use.

A voltmster (°7) and a pair of fusss(78) fitted on Poard 2B supply are connectad across the
H.T. supply. The voltmster(?7?) indicatss the B.T. voltage output from the gensrator in uss.

BOARD 2E
SUPPLY
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TYPE 43 7 o e

TRANSMITTER 4G. . 30/2/as.
Wave Method of Mature of “rid : Aerial High oscillabing
form produci circuit excitation Feed exceitation - potéential electrode.
oscillation b
I.C.W. BSelf Tuned circuit Direct Ceries Vutual /nods
§ tetween anods | inductive inductive
and grid.

Tramsmitter 43 1s tbe low power I.C.W. valve transmitter fitted in Type 43. It is. fitted
~complete in & tox as shown in figures c¢. and 4. 4
B.T.Supply. The E. T, supply is from the 400 volt windings of the motor generator in use(5Jer(53) (sce fig.]
The negative B, T, leads of toth machines are connected together after passing through their respect-—

" ive cushioning units (£0) (1), and then connected to the negative H.T. terminal of the transmitter 40,
This terminal is earthed,

The positive H. T.supply ie connscted from one of the centre contacts of the C.0.5. (28) to
the positive BT, temrinal. Tt will therefore te noted, that the C. 0.S. (38) only changes over the
positive H.T. supply. ;

A voltmeter (27) and fuses (”%3\ (9), fitted on toard 2E supply are connscted across the
LT, supply. The voltmeter indicates the M.T. voltage output.

Cne contact of the main D.P,switch(??) on transmitter 47 controls the H T.supply, and one
contact of ths magnetic key (83) makes and treaks it for signalling purposes. The key condenser
{87) iz connected across the make and treak :

Connected across the H.T. terminals of transmitter 4% is a potentioreter(82) , which onakles
an BT, voltage rangs of 100 to 400 volts to te used. .

The .M. is connscted to the anode of the valve (2) through a 0.1 henry choke(100); the
negative is conmscted to a centre point tetween the valves (1) (9) filaments. The ty-pass condenssr
(21) ensures that no oscillatory voltagss are tuilt vp across the potentiomster (39).

Filament suppl The :
filament supply is

from the 22 volt wind—
ings of the generator
in vse(ESor(BD). A
resistance toard is
connected in the sup—
ply tetwesn the trans-
mitter 45 and tvio of
the centre contacts of
the C.0.S. (28) (see -
figure k). This toard
contains two variakle
resistances(27) (M) of
2.0 ohms and an ammster
(). The resistances
(23 (4) control the
filament current of the
valves (1) (2) and the
amreter (%) indicates
the filament current of
toth valves, The fila-
ment rheostat fitted in
the 47 is now locked =0
that all the resistance
is cut out; it was used
in original dssigns te-
fore 171 valves viere
replaced ty NT18.

The filawents
of the valves (1) (2) are
comnnected in series _
The L.T.contact of the
main D.P. switch (32)-is
short-circuitéd.

The negative s : 3
of the H,T, which is : 5 : v
. joined to a centre ¥ R S i
point tetween the valve 2 ‘
filaments, is earthed.
Fie d |




RHE TYPE 43
30/9/35 TRANSMITTER 4G (CONT)

Oscillatory Cireuit. The valve (1) has a divided circuit tuned to vadio frequency; its H.T. supply
is modulated ty voltages developed in the divided cireuit of valve (2) which is tuned to audio-
frequency (see Admiralty Handbook of W/T (1921) paragraph #54). The transmission.is therefors
I.C.W., the note heard depending on ths tuning of the A.F. circuit ;

A/F Circuip. A 1 microfarad condenser (101) is connected Letween the anods and grid of the valve(s),
with a 0.1 henry choke (100)comnected in the anode lead, and a 0.28 henry choke (107) in the grid
lead., A 10,000 ohm grid lsak resistance is comected tetween the grid and negative filamsnt supply.

/ny one of the three condensers(104) (108) (108) can te conmected directly tstween anode and
grid by a switch (103). These condensers, teing of different capacity valuss,alter the frequency of
the circuit., The condenser required is connscted in the circuit ty the switch (108) (see under tuning).
R/F Circuit, Ths 1T, supply to the anode of the valve(1l) passes through a 0.82 henry choke (99) and F
a 13 mic tuning coil (99).

A 25 jar condenser (92) is connscted tetween the anode and grid, with a 13 mic tuning coil
(99 in the anods lead and a 2 mic tuning coil (94) and ammeter (95) in the grid lead. The coils(92)
and (94) are couplad to the aerial coupling coil (87). The ammeter(95) indicates the oscillatory
current in the B/P circuit.

Directly \,onnect 2d tetwesn the anode and gmd of the valve (1) are the primary tuning and
fine tuning condensers (20) (81). Their respsctive values are 0.2 and 0.07 jars. They are connectsd
in parallel. :

The grid is taken to two extra terminals on the transmitter 45 for connecting to the
‘staktiliser wnit. These termminals are short circuited bty a link (98) when the stakiliser is not in

ketween grid and filament. The lsak (98) is replaced ty a short circuiting plece

use. ; .
A 10 jar condenser (80) shunted ty a grid leak of 10,000 ohms is connected T s
(97) vihen the statiliser is in use. @?‘U(m
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Aerial Circuit, The asrial circuit consists of an asrial coil (8%),coupling coil(87), asrial tun-

ing condenser (38), and ammeter (80). The aerial coil (&%) is connected to a link (41E) which
_enakles the asrial coil to te used for transmitter 43 or AE The link (415) is commscted to the
* "send-receive” contact of ths magnstic key (8a) The astial coupling coil (87) is coupled to the

14 mic couplirg coil (92 and ths coupling ca.n ‘te varisd in ten 2ixed stages. A
“™he aerial tuning condenser (38) is commscted to the coupling ‘coil (8'7) and asrial ammeter :

(89}, The latter indicates aerial current, and is fitted outside the tox of thé trans@itter 4%
Tuning. The B/F circuit is tuned to the required frequency ty adjusting the primary tuning conden-

ser (90) and fine tuning condensers (21). The aerial circuit is tuned bty means of the aerial coil

(85) and condenser (83) until maximun current shows in the ammeter (89).. Aerial coupling tetwsen

coils (87 (99) should not normmally te tighter than position 4

The tuning of the A/F circuit is variable in three stages only. 'T‘he note switch(109 con-
necting either one of thrse condensers (104) (10£) (103). The different frequencies for each stage

are: - ; Stage - Capacit Frequenc
1 79 jars. 1“04 cycles per second
2 27 n ]Alq " "

15 " 1333 " n "

i =



TYPE 43 ', N

STABILISER UNIT.

#etod of produc - Mature of frid Pigh oscillating
7 g opeillation circuit sxcitation Pead potential electrode
Belf or Quartz | Tuned circuit . Mutual Seriss Anode
Resonator. tetwesn anode | inductive
and filarent.

Peference: - Admiralty Bandtook of W/T (1931 paragraph 713

The unit is housed in an aluminium tox and comprisss a W17 master-oscillator valve (3 and
a NT17 amplifying valve (4). e

Tt has tesn fitted to stabilise the frequency of the wadiation from transmitter 4G Either

n

of the following two methods can te used(See Admiralty Handkook of W/P(1021) paragraph 338 et seg )

o (1 The cirenit of the valve () is adjusted to oscillats as a "Master Oscillator” on any frequency
tetween ! and ke/s ty putting the switch ( 18) to the "0" pozition - The oscillatory

voltage variationts thus produced are wmplifisd, and finally applied betwsen grid and filament of
the R/F valve of transmitter 43. This valve is now acting as a powsr amplifier, whose tuned
circuit is coupled to the aerial. The grid excitation vhich caused it to ke a sslf-oscillator,
vhen the stakiliser was not- fitted, is now removed by disconnseting the link (93)
(2) A more accurate stabilisation is ottained on any ons of four selected frequenciss, ty .introduc
' ing a quartz crystal (14) (18) (18 (17) into the grid circuit of valve {3) ty the switch (19
When the tuned anods circuit of this valve is adjusted to the value corresponding {(very nearly
tut not quite] to the freguency of the erystal, oscillations are produced at the TXACT natural

: frequency of the crystal plate. The four crystals fitted are ground so as to ke'tuned™ to:~

- 1875, 2000, 2150, 2733 ke/s

& T Supply. The #.T.supply is from the 400 volt windings of the Type 42 motor generator and is

connectad to extra terminals fitted on transmitter 46

The BT supply for the valve (3 iscomnscted through the 20,000 otm resistance (9) when
operating with crystal control. In ruster oscillator conditions another 20,000 obm resistancs (10)
is connsctdd in parallel with the resistance (9) ty the switch (18) , to give a higher anode poten-
tial. A D C. ammter (11 indicates the anode current. Ths by-pass condenser(20) iz connected be-
tween the wesistance (9) and the negative H.T. through a 2 amp fuse (31) to the casing of the
stakiliger which is at earth potential

The H.T. gupply of the valve(4) is comnsctad through a 5000 ohm resistance (19) and the
primary of & tuned #/F transformer (7). Teed tack tetwesn the transformor (25) and the master cir-
cuit iz prevented ty the neutralising condenser (24) (see Admiralty Bandtook of W/T (1931) paragraph é#-g
34, A Lty -pass condenser{21) is comnscted tetween the resistance (19) and the negative W T and earth
Pilament Supply. The filament supply is from the 22 volt windings of the Type 43 motor gensrator. A
Tosistance toard is comnected in the supply between the stabilisas and the two 22 volt contacts of
the C.0.S. (78) (ses figure k.). This toard contains two variakle resistances (108) (109) of 9 ohms and
an ammeter (110). The resistances(108) (109) control the filament current of Toth valves (3) and(4)

. . and the ammeter (110) indicates the filament current. Tt should ts noted this resistance toard
differs from that in the Pilament supply to the transmitter 45. Ths filaments of the valves(?) (4)
are connectad in series, with the centre point comnected through a © amp fuse (21) to the BT
negative and the casing of the unit. It is therefore at earth potential. The fuse (1) prevents
damage to the valves (%) (4) should one of the valves (1) (2) in transmitter 47 turn out,
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STABILISER UNIT (CONT.)
Nneillator Velve (7) circuit. The tuned anode circuit consists of a centre tapped 12 mic inductance,
{(7) two condensers in puarailel (¥){3) and an T/F ammeter (9).

The tuning condenserz (E) (A are of 0,15 jar and 0 & jar respectively, the latter teing
varigble. The ampster (8) indicates the oscillatory current of the tuned anode circuit.

The grid coil (17) is provided with a tap, and is connected to the switch (18). This switch
iz marksd 0 to 4 and is so arranged that when in the O position for master oscillator conditions, the
contact for comscting the resistance(10) in the anode circuit is operated. The positions 1 to 4
connset & erystal of the requisite frequency. It will te noted that the tap is used for the higher
frequency crystals (15) (1) (17) and the whole coil for the crystal (i4) and master oscillator.

4 grid leak (17) of 100,000 ohms is connscted tetween the grid and filament in parallel
with the grid coil (15). e i TNCT EPONL B - Lo ey WOVY PP o S S

" Amplifying Valve (4) Circuit. The anode circuit consists of a 163}858 ohm resistance (12) and the
primary of the R/F transformer (7%) with a revtralising condenser (24) to prevent feed tack tetween
the transformer (2%) and the master eircuit.

The grid is cornscted to the anode of the valve (?) with a coupling condenser (29) which
insulates the grid of the valve (4) from the anode potential of the valve (3) tut passss the B/F
potential from the master circuit to the valve (4). A grid lsak (29 of 100,000 ohms is connscted
tetween grid and filament.

The secondary of the F/F trunsformsr (25) iz tuned ty a 0.2 jar variatle condenser (27).An
amaster (70) is comnected in the circuit to enakle this stage to te neutralir—:eca,‘
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Retwsen the low potsntial sids of the condenser (24) and the filurent is connected a
20,000 ohms grid leak (27) and a 1 jar con enser (27) for the valve (1) in transritter 41, the grid
10ak(92) in 45 teing replaced ty a 1ink(97) which short circuits condenzer(f0) when the stakiliser is
in use,

The high potentidl side of the condenser(®3) is connscted to the terminal of the link(9A)
marksd G, which is connected to the grid of the valve (1). Az the filament supplies of the trans-
mitter 43 and the stakiliser ars common, voltages dsvelopsd across the condenser (23) ars applied
btetwesn grid and filament of the valve (1).

A neutralising condenser (29) is connected tetween the tuned anode circuit of the valve
{1} and the tuned transformer system (°5) (°3) to nsutralise energy fsed tack. The link (93) is
connscted when the stabiliser is not in uss.

The neutralising condensers () (29) are adjusted in Signal School and should not te

altersd.
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TYPE 43 RFS
STABTILISER UNIT (CONT.)

Operation and Tuning. On first fitting the stabiliser, the necessary adjustments are ottained as
follows The valves(1) (2) should te removed from Trans-itter 43, to avoid »isk of damage during
adjustmsnt  Power is then switched on, and the crystal switch (18) =set %o position "0" TIf the
key is now pressed, current should show in ammeters(11l) and (8) ,indicating that valve (3) is
osciliacing and power supply is correct.

Crystal Comirol Adjustments. Switch (18) is placed in position for the crystal which gives the
pequired frequency, and condenser (8) slowly rotated until current shows in ammster (8) It will
te okserved that at this point a fall of current occurs in the D.C.ammter (11). The mster valve
is now oscillating (at the crystal frequency) tut will only do so over akbout two degrees of the
scals of condsnser (A) and the latter should te very carefully adjusted until the current in
amoster () is slightly less than the maximum obtainatle, The amplifisr circuit is next tuned ky
adjusting condenser (23) to give maximum reading in ammeter (R0). The settings so far obtained are
recordsd and a similar procedure carried out for all crystals, Valves (1) and (2) are now replaced,
and the ssttings already obtained for a particular crystal put on condensers () and (28). Having
loosened the aerial coupling, the key iz pressed and the R/F circuit of Transmitter 45 trought into
tune bty adjusting condensers (90) {91) to give maximum current in ampster (%) It will now te
necessary slightly to readjust condenser (23) (owing to the introduction of the grid-filament
capacity of valwve (1)). Finally the aerial coupling is tightensd and the aerial tuned for maximum
current in ameter (29). TFinal adjustment of the condensers (24) (90) and (1) may te made to give
Letter current readings

in the ammeter(89),

Vaster Oscillator Adjust-

Put switeh (18)
to position "0". Valve(?)
will now oscillate what—
ever the adjustment of
codenssy (3). If a (21
is available, it can ke
used to receive the sig-
nals from the master cir-
cuit and mo dstermine
their frequency. Pull in- .
structions for tuning ty f 45 mm
this method with (21 are 3 mmle
given on page iC4. Oncs pli B 4
condenser (4) has teen
adjusted to the required
frequency, the remaining
stages are tuned in ex—
actly ths same way as for
one of the crystal fre—
quenciss. (If no 671 is
availakble, see mext page.)
fieneral

T£, owing to a
defsct in the stakiliser
or lack of adjustments,
it should te necessary to
use transmitter 4G as a
self-oscillatory trans-
mitter, the link (98) is
replaced so as to provide
the necessa'y grid excit.-
ation and the short--
eircuiting plees (97) is
veplaced Ly resistance
(o8) . e R/P circuit
is then tuned by wave—~
meter 38,

Fig. 4.
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STARILISER UNIT (CONT.) : -
If gaster-osiillator adjusueais Are required and no 331 .is avaiiatle, it is possikle to
ottain vhe adjustisnts by first tuning 45 (without stabiliser), and suksequenmtly introducing the
stabiliser and adjusting the circuits of valves (4) and (3) ty condensers (27) and (8) respectively
until maximue current is ottained in ammeters (70) and (8). The stakhiliser is then oscillating at
the freguency to which transmitter 43 is tuned.
TRANSMITTER 6F.
Pransmitter AE is fitted as part of Type 43 for use as an emergency set. Tt uses the sams
serial and aerial coil (86) as transmitier 40, tut its own aerial ammster.
The aerial it comnected to the transmitier 5E ty removing the link (415) in the send-
receive switch. : _
As the asrial tuning condenser (88) is fitted inside the tox of transmitter 45, it is nob
included in the aerial circuit for SE A readjustment of the aerial coil is therefore involved vhen
shifting over transmitiers on the sams frequsncy. .
The transmitter AE is deserited on page OB2

D.C.AUXILIARY CIRCUITS. 3
The D.C, avxiliary circuits are supplied fror toard distrituting 7 way (figure t. page Re% ,

and figure j. telow). This toard is similar to that fitted in Type 375 N
The source of supply to this toard depends on whether Type 43 is fitted in a separate
W/T office or in a W/T office with other sets (i,e., Type 45, Type 71 stc.)
The dotted lines on figure k show the supply comections when the set is fitted in a
geparate W/T office, and in thiz case the switch marked "Transmitter” is not used.
TFigure c. on page Rigé shows the supply comnections when Type 43 is fitted in a W/T office —
with other sets. 5
A main D.D. switch(32 controls the supply of six suksidiary switches (3%) to (38) these
‘ switches are lakelled as follows.
3 Transmitter. 4 Circulator and fans.
2 Signalling Circuit. §. Radiators
2 Tights. 2, Charging
Fach supply has ite owmn pair of fuses (39) to (75). Tt will te noted that there are only
six switches, tut seven supplies. The two supplies which are connscted in parallel and controlled
ty the D.C. switch(33) are for the fan and circulator.
L D. C. Signalling Cipcuit. The signalling circuit is supplied from the toard distrituting 7 way through
2 D.D. switch (A9 and fuses (75), and is connected to the morse ksy (73) and tobtin of the magnetic
{ key (8A). The tottin circuit is completed ty the morse key {(73) through a lamp (84) comnected in
i series.
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DATTERY OUTFIT AND CHARGING ARRANGEMENTS.

The tattery outfit supplied with Typs 42 depends on:--
(1) Vhsther dull or bright emitter valves are used.
(f) Whsther fitted alone or with other sets.
The takle on page NB2. indicates the tattery outfit supplied under any of the skove conditions,
and sub-section YR gives u diagram of the outfit applicakle.




