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TUNER AMPLIFIER B3 c3

Data of desigfi:-—- 1923,

Frequency range: - 750 ~ 1,500 ke/s.

Where fitted:- Receiver-Outfit RA.

Valves used and methods of coupling:~ Five NR7.

Three R/F amplifiers (1), (2) and (8) -~ tuned transformer ooupled.
One detector (4) - (cumulative grid), resistance capacity coupled.
One A/P amplifier (5) (note megnifier).

Tuner-amplifier B3 ie employed in conjunction with Type 81 as e receiver for fire control
purposes, It is obsolescent and has not been corwerted te D.H. valves, The transmitting aerial is
employed for reception, the circuit to the receiver being broken by the magnetic key, when the
morse key is pressed.

The serial tuning condenser (&) and the coupling between the aerial coupling coil (8) and
the secondary inductance (9) can be veried as in the cage of timers A4, A5, eto., while the second-
ary circuit is also tuned in & similar manmer by means of the condenser (10).

The-secondaries of all three transformers (11), (12) and (183) in the R/F walve circuits

are tapped in three positions by means of one switch (14). These 'three positions are marked A, B

and C, the following rangdes being covered:—
Stud "C" ~ 750 - 1,000 ke/s.
Stud "B ~ 1,000 ~ 1,200 ko/s.
Stud "A" 1,200 = 1,500 ke/s. -
(The corresponding ranges in metres are marked on:the instrument).

A grid potentiameter (25) is provided to enable self-ascillation to be damped out by mak-
ing the grids of valves (2} and (3) more positive and henoe imtroduring damping (see Admiralty Hand-
book of W/T (1931) paragraph 601 (5)). For convenience the grid of the detsctar valve (4) is also
connected through a condenser (15) to the potentiomgter. This however does not affect the valve :
since the grid potemtial depends solely on the velue of “the coupling condenser (15) and the grid

leak (18), whose other end is connected to negative L.T.°

The filement rheostat (24) is commected in series with a fixed resistance (22), this laty-
ter resistance being necessary as the filaments of both B3 and Type 81 are supplied from a common
6 volt battery. There is also a filament 'switch (23).

This model contains its own'telephone condenser (21) and telephone transfarmer (20). Con—
denser (28) is merely the usual potentiometer by-pass condenser, which is fitted to prevent back
oscillations dus to resistance coupling by the potentiometer (see Admiralty Handbook of W/T (1931)
paragraph 601 (2)). Condenser (27) is the usual H.T. by-pass condenser fitted far a similar reason.
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TUNER AMPLIFIER B6 CH

Date of design:-- 1928,

Frequency renge: 3500 SEEB - 20,000 ko/s.

Where Fitted:-- Receiver-Outfit & /e s

Valves and methods of coupling:— One MEEEX ard One NR22.

Cne R/F amplifier- (screened grid) (1). Tuned anode.
One cumalative grid detectar (2).

B8 is the F/F amplifier supplied for H/F wark in all types of ships which wark with the
fleet. The screen grid valve prevents re-radiation and herce overcomes the difficulty of interfer-
ence between ships in company experienced with B8, Where B8 is required to be used in remote con-
trol positions note-magnifier NO must be used with it.

An aperiodic serial circuit is used, coupling being effected to the tuned grid cirouit of
valve (1) by means of a plug-in coupling coil (5). The timed grid circuit consists of a 0.22 jar
wapiable condenser (7) and a plug-incooil(6), which is wound on the seme farmer (33) as the aerial
coupling coil (5).

The tuned grid cirouit is Joosely coupled to the first valve (1) by a small condenser (8)
(0.018 jar). The grid leak (9) is fitted to prevent the grid ruming nedative and closing the valve
down oampletely. :

The theory of the screen grid type of valve is fully dealt with in the Admiralty Hendbook
of W/T (1921), paragraph 550. The connsctions to this velve are neds by a 4-pin valve holder situ-
ated in the left hand compariment of the model, the valve pasaing through a hole in the screen.
separating the two compartments. A sliding plate (30) campletes the screen when the valve is in
position, a rod with a fiexible metal covering (31) making the necemsary contect between this plate
and the cover (22) which carries the spare coils. When packed for transit the cover is turned to
carry the coils inside. When the valves are inserted and the instrument is in use, the cover must
be reversed (bringing the spare coils to the outside in arder to complete the sareen connections.
Three variable condemsers (7), (12) and (14) are all operated by a worm drive from a handle on a
dial graduated in ten divisions end one hundred sub-divisions. A follower (driven by gearing some-
what similar to epicyclic gearing) indicates the number of revolutions (up to thirty six) made by
ths dial carrying the handle, o that great accuracy of setting is obtainmable. Condenser (7) is
marked "H/F", condenser (12) is marked "DET.", condenser (14) is marked "REAC.".

The screen grid valve (1) now supplied is en NR22, but in many models stiil at sea an
NR19 is fitted (see Sub-Section JA).

NR1S. The connections to the anode and internal screen are brought out to two pins at- the end
of the valve remote from the ordinery filamemt and grid connections,  Comtact is made to these
pins by two tubular socksts in a "U" shaped sbonite block, which is clamped in an inverted
pogition to the base in the right hand compartment by two sorews. These screws camplete the
anode ard screen comections to the remainder of the circuit.

NR22. The "U" shaped block is reversed and only the anode comneotion is brought to it, the
seresn oormotion being brought to the 4-pin holder in a manner similar to that amployed for
the anode of an ordinary three-electrode velve. The anode terminal engegdes with a link con-
nected to the "U" shaped block in the right hand campartment.

Tn both cases the "U" shaped block must be mounted so that the 1ink is on the side of the
block nearest the valve.:

Capanity controlled magnetic reection is employed to increase strength of signals in the
tuned anods circult ¢ valve (1) and thus the grid circuit of valve (2). The emount of reaction is
controlled by the O 12 jer condenser (14) (see Admiralty Handbook of W/T (1931), paragraph 694).The
tuned anode oail (10) of valve (1) has an additional winding for the reaction, the whole of which
is made as a plug-in coil. There are thus two positions for plug-in coils and three sets of coils
are provided for each position, making six in all. Coils (10) (11) and (50)which are marked in red,
are supplied for the tuped anode circuit and farmers (33) (34) and (49) which are marked in white,
carrying the grid and aerial coupling coils. They cover the following rangdes, and must be changded
together, . care being taken to insert the coils accarding to the colours parked on the guide rods:-

3,500 -~ 8,000 ko/s. 5,800 - 11,500 ko/s. 10,700 - 20,000 ko/s.
- Tt should be noted that two different H.T. voltades are requ‘.\rqd far this model, 100 volts
for the screen grid valve (1), 50 volts far the dsteotar valve (2).  There are two methods of
achieving this. The new method is to supply fram a 100 volt secondary battery oconnected between
terminals (43) and (46) with a tapping far the 50 volt supply connected to terminal (45).

The old msthod is to supply fram a 50 volt secondary battery connected between terminals
(45) and (46), the 100 volt supply being obtained by adding a 50 wolt dry battery in series between
terminals (43) and (44). :

The sereen grid voltage (approximately 75 volts) is obtained from the 100 volt supply cut
dovm by resistance (40).
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cé TUNER AMPLIFIER B6 (cont® )

Separate rheostats (24) and ( 25) are provided far valves (1) and (2) respectively. Fixed
resistors (38) and (37) are also supplied to enable the 4 volt valves to be fed from 8 volt batter—
ies, - Two further resistors (38) and (30) are supplied which may be used in place of (36) and (27),
according to the make ar type of valves in use. Two short-circuiting rods (22) and (23) are inserted
in the resistar holders when the model is fed from 4 volt batteries, The resistors are each stamped
with their value in ohms, the short-circuiting rods being merksd "Z" or "0". Stowage far spare re-
sistors is provided insids the model. The following table dives the Pilament resistors to be used
with the 6 volt battery supply. The identity numbers are of course only used for these notes.

Type of Valvs. |Mullard | Marconi A1l Makes Merconi. | Marconi
NR15 or Osram NR15A, or Osram | or Osram
NR15.. NRI1S. NR22
Resistor (28) (38) (38) (37) (20)
(Ohms). 0 ohms | 20 ohms 20 ohms 5 ohms 20 ohms

In operating BS the H/F (7) and detector condensers (12) are first adjusted approximstely
to the frequency required. The reaction condenser (14) is then set to the point where oscillaticns
Just commenos, (This must not be confused with the point where self-gquenching commences, which oo~
ours at a much larder setting of the reaction condenser (14) and is accompanied by a click in the
telephones. ) The required signal is searched for by moving the detectar condenser (12) and when
found, the H/F condenser (7) is brought into tune. Owing to the fact that the sareening of the valve
is not perfect it may be found that oscillations are stopped ar that the signal is lost as the H/F
circuit comes into tune with the detector circuit. A slight re-adjustment of the reaction (14) znd
detector (12) condensers is then required. The rsaction condenser should never be increased beyond
‘the point where oscillations have just started, as this involves not only a decrease in signal
‘strength but also a tendency to radiate from the aerial.

Note:~ To remove the instrument from its box (for the purpose of chanding resistors, etc.) the
two countersunk-head serews that are tapped into the séreen of the box must be removed as
well as the ten round-head screws.
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TUNER AMPLIFIER B9 co

Date of deaign:«- °~ 1928

Frequency range:-3000 538 — 25,000 ke/s.

Where £itted:~ Receiver-Outfit Q.

Valves and methods of coupling:— Three ERss NRI5A

One cumilative grid detector (1). Resistance capacity coupled in Pattern 8408A.
. Transfermar coupled in Pattern 8408. )
Two note magnifiers (2) and (8). (2) may be tranaformer coupled to (3) ar
connacted to outpit.
: B0 is desigred as the H/F receiver for sloops; sto., rarmally employed on detached mar—
vice. It is no use for Fleet work owing to the fact that the amplifier is designed to oscillate and
hence re-radiation tekes place (see Admirelty Handbook of W/T (1931}, paragraph 683 (1)).

There are two pattern numbers of Tuner-emplifier B2 in existence. The old model(Pattern
8408) 1is illustrated in figures a, b and c. The new model (Pattern 8408 A, is illustrated in Pig-
ures d, e and f. The difference between the models consiste in the method of coupling between
valves (1) and (2), as already stated and in the type of slow metion dials (7) and (10) fitted. -

An aperiodic aerial circuit is used coupling being effectsd to the tunsd grid circuit of
valve (1) by means of a 0,002 jar condenser (5). This condenser is very emall as it is desirable
to have a very loose coupling to the aerial (see Admiralty Handbdok of W/ T(1981), paragraph 693
(2)) for the following reasons. The grid circuit is thus less affected by interference, atmos-
pherics, stes, ar by the variations in capacity of ‘the aerial (due to its swaying sbout, etc.)than
would be the case with a tightly coupled aerial. Loose coupling also reduces the radiation.

Capacity controlled magnetic reaction is employed ta.igcrease strength of signals in the
grid circuit, the Bmount of reaction being controlled by the &8 jer variable condenser (10)(see
Admiralty Handbook of W/T (19231) paragraph 684).

The tuned grid circuit consists of a 0.2 jar variable condenser (7) and part of a plug-in
coil (8). The reaction condenser (10) is connected to the end of the part of coil (8) which is not
in the tuned grid circuit. Three other interchangeable plug-in coils (39) (40) and (41) are pro-
vided which are stowed on wooden pins in the model when not in use. The plug-in coils (8),(29),

(40) and (41) give the following rangdes:~-
3,000 ~ 6,000 ke/s. 5,450 - 10,000 ko/s.” 8,350 - 15,000 ko/s. 14,800 — 25,000 ke/a,

The R/F choke (11) in the anode lead of the first valve is provided to ensure that the
R/F passes back to the tuned grid circuit and not to the A/F note magnifying valves (2) and (3).

Tt should be noted that two different H.T. voltages are required for this model: 100 _
volts for the detectar valve (1) and 50 wolts for the A/F valves (2) and (B), There are two methods
of achieving this. The new method is to supply from 100 volt secondary battery,connected between
terminals (33) and (35),with a tapping for the 50 volt supply connected to temminal (34). The old
method is to supply from a 50 volt secondary battery, comnected betwsen terminals (34) and (35), the
100 volt supply being obtained by adding a 50 volt dry battery in series, between terminals (33) and
(24). :

Separate rheostats (21) and (22) are provided to give the correct voltages for R/F and A/F
gtages respectively, the former requiring the slightly higher voltege (3 - 34 volt-s) The A/W
valves (?) and (3) only require 3 volts.

_ The earth terminal (20) of the model is comnected to the case (38) and thence through a
10 jar condenser (23) shunted by a 5,000 ohm resistance (94) to a common earth point inside the case
to which all important points which should be at earth potential ars commected. The external eerth
lead should alsoc be as short as possible.

The new model (Pattern S408A) givesless overall amplification due to resistence. (28) cap-
acity (27) coupling being employed between valves (1) and (2) insteed of transfermer (13) coupling.

The resistance capacity coupling, however, also causes a considerable reduction in the background
of noise, which more than compensates for this loss of amplification, in so far as ease of reading
signals is concerned. This reduction of amplification and noises has enabled the 100,000 ohm damp-
ing resistance (16) across the secondary of the coupling transfarmer (i5) between valves (2) and
(3) to be omitted.

Tn both models; a switch (17) is provided to emsble one ar both stages of note magnifica-
tion to be employed. '

The condenser (25) across the detector valve filement is provided to give greater stabil-
ity and acts as a by~pass for the L.T.battery. :
Operation of the Model. 4

(a) Set the tuning condenser (7) approximately to the freguency required and the reaction conden-
-ser (10) ‘to a point where oscillations just conmence. (This must not be confused with the
point where self-quenching commences which occurs at a much larger setting of the reaction 4
“condenser (10) and is accompanied by a click in the telephonses.) L

(b) The required signal is searched for by moving the tuning condenser (7) while keeping the
‘receiver just oscillating with tHe reaction condenser (10). The reaction condenser must
never be moved far beyond the oscillating point ag this reduces the signal strength and
increases re-radiation.
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TUNER AMPLIFIER BIl. - Ic

Date of design: - 1930,

8 Freaquensy rangs:— 4,-53)4:05?,3,000 o /8, 3
- VYalves ami msthods of ooupling:-~ Two RAP amplifisrs (1)(2) MR2Z o WR23 ~ Twwd choks
capacity. . N
One detectar (3) NRIS o« NRISA (cumilative grid) -
choks capacity,

Mo A/F amplifiers (4)(5) NR1S o MRIBA (note
3 magnifiara) - choke capaoity.
Referome: - Ldmiralty Handbook of W/ (1931) paragraph 698,
Bil has been deaigned to replace the following units -
(a) A4 M2 when fitted with types 43 and 83.
; (k). B8 far long distance 1/ receptien.
Tt coneists of two RAF stages (1)(2) (screen-grid valves) inm soparate sorsened compart.-
wenta, a detectar valve {3) (with reaction) and two A/F amplifiars (4)(B). Ome o both AR valves
my be cut out by means o a switeh (51),
The asrial cireuit is untuned in arder to reduce reradiation and mabky the tuning o« the
: airenits independent of the asrial, A lightning arrester (gaa-gap typs) (8) is fitied hetwean
a asrial and earth terminals (74)(76),anda feoiioae is AFd i paratiel arnl vle SoakZef.
N . Above 5,000 ka/s, ame R/F stage only is emp (See Admiralty Handbock of W/T (1931)
‘ : paragraphs 691 and 696) - at lower fregquemaies aither one ar both may be used - Commmeotion is
mde by plug and Jjack fittings (11)(12)(13)(similar to those wsed for amplifiar WD) (See Piduses
b and ¢ page F13) ant when one R/F valve only is in uwse, the previous stage is isolated,
The range of fregqenciss is coversd by plug-in coils for the R/ stagdes, as followa:—
o - 1596 (53)(60) 1500 - 2500 ko/s. (87)(59) 2500 - 5O ka/a,
Above BOOO ko/s, only ome R/M stage is used. Comsequamtly, for the remining randes s
plug* in coil far the second R/F stade only, is provided as follows: -
| (81) 5000 = 7500 W/s.,  (82) 7500 - 13000 kn/s,,  (83) 13000 - 23000 /s,
Resistances (24)(25) and (28)(27) are comected betwsan A.T. pasitive and ' .T.nede"iva
2 are used as potentiomsters in onder to cbtain the carrect voltage on the saresns of the awesn-
od grid valves (1)(2). The values of the resistamces (24)(25) are sc arranged that this carras” £
voltage is chtainsd by taking the tapping from the point where they jein - aimilarly with meate™-
anoes (£8)(27). These resistames are shunted to the case by 0.1 miordfarad copdensars (83)(35).
Resistances o 600 ohme (28)(29) are alsc imsarted in the ancde leads of the B/F valves and these .
resistames are alse shurted £0 the case by condensers (34)(38) which lewe the following valiws ;
respsotively (34) 0.1 miorafarad, (38) 10 miorofarad, The confensar (33) i of a larder w'® in
the second case to avold any lisbility of passing on low-frequemy impulses to the detectar walwe(3),
: The valusas of the resistames (24)(28)(28)(20)(30)(31)(32). in the anode and saresn isads :
of all valves may be adjusted accardisg to the H.T. voltage available as explained in the "Book of
Tnstruntions” isgued with the sst,
: 8 The third valve (3) is a cumilative grid detecta. The grid leak (18) is conmeoted
- wowards the megative end of a potenticmster (77) conmcted across the filamert in onder to reduse
a4 the 1iability to "tireshold howl” (See Admiralty Handbook of W/T (1951) parageaph 685) ~ far the
: same reascn, the choke (45) in the ancde lead of this valwe is shurted by » resiatame o 20,000
chms (48). Reastion is dtained via a variable condemser (23) to the tuned ancde oirouit o the
: seconi R/F valve (2).
g The A/7 stages ave choke-capacity coupled and the cholee (45)(48)(47) are fitted with seo-
S ondary windings which perfurm the Puwtion of telephane tramsformeres when their particular vaive is
somected directly to oatpumt. This telephons conneoticn is mads by meams of an owtput switoh (51)
on the face of the madel. WNe extermsl telsphones condenser o trawformer is tharefare
e ancde of the last valve is brought to a link betwesn terminale (83) (89), which is
nemlly kept olosed, bub msy be opened teo allow for a separate ancde supply to the last valve if
reguired far a lowd spsaker.
Terminals (72)(73) are provided far grid bias should it be reguired to uee a "pomer™ vmlve
e in the last stage. These grid bias termimals are nermally olosed ty a link,
The L.T. supply is 4-voltas ard separate rhecstats are provided as followm: -
(58) Fer the soreen grid stages.
(54) P the A/F valves. This rhoostat also breaks the detectar valve's filamsent
airouilt in the "OFF" position by meams f a sliding scomtact (55).
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QUICK WAVE CHANGE CONDENSER DIALS. Cla.

auick wawe change condenser dials are fitted in Bil, Bl12 and modern receiving gear.
Thege mey be used in a mmber of different ways:~
(a) For quick search over the whole scale. )

The main handle (1) is rigidly connscted to the condenser spindle (19) and this conse-
quently euables quick search to be carried out provided that the knob (3) is pulled out and the
slor mobion device so disengaged (see paragraph (b)), The gear for setting to determined readings
can be disengaged by depressing the catch plates (15)(15a). It is not of great importance to do
this, but if it is not dome-a catch will be felt every time the predetermined readings are passed.

The main handle (1} carries o pack of coloured and reversible disos (17) (which can be
marked) and are read off against the pointer (2).

() For slow mobion search or fine tuning.

" A knok (3) is fitted below the main handle (1) and is attached to a secondary spindle |
which carries a soroll at its inmer end. The condenser spindle (19) carries a crown wheel, By
pushing up on the detent plate (4) the knob (3) is allowed to spring in, thus endaging the scroll
with the crown wheel (11). The knot (3) thus turns the condenser at a reduced rate according to
the ratio of seroll to orown wheel (100/1). The scroll is disengaged from the crown wheel (11) by
pulling out the knot (38) held there by the detent plate (4) which is pushed down bty a spring and
engages a shoulder on the secondary spindle. ' -
(¢) For qaick wave change to either of two predetermined i

A plate (5) kyed to the condenser spindle (19) carries two steel rings (8) (Ba) one.

>y

above the other, which can be rotated and clamped indepsndently at any position by the screws (7) (7).

A noteh (21) (2ia) is cut in easch ring.
Pivoted at the centre (10) are two 1inks (9) (©a) which carry at their ends frames (8)(8a)
which are free to rotate about the points (22)(22a). At the top ends of the frames rollers. (23)
(23a) are Pitted which srap into the notches (#1)(21a) on the rinds (8)(6a). Springs (12)(12a)are
provided which pull the framss inwards and so keep the rollers (23)(23a) pressed up against the
edges of the rings (8)(&a). Two catch plates (15)(15a) are fitted which, when pressed down, hold
the frames (8)(8a) out and so free the rollers (23)(23a) from the rings (6)(8a) when it is desired
to put the quick chande device out of action. /Purther springs (18) (13) hold the links (9)(Sa) down
on to the points of the screws (14)(%a). Turning these sorews thus moves the links (9) (2a) and
henoe the frames (B) (2a) which push round the rings (8) (6a) and turn the condenser spindle, thus
providing fine adjustment far the settings of the guick change device. Care should be taken thab,
before setting the predetermined resdings, the screws (14)(1da) are about half way alond their
travel,
Tn order to use the quick change device it is therefare necessary to.-
(a) ILift the catch plates (15)(15a) to allow the rollers (23)(23a) to bear on the rings (8)(Ba)-
(v) Pull out the kb (3) o disengage the slow motion device.
To set the predstermined readings. :

(a) Remove the ebonite sorew (18) and the coloured disos (17).~

(b) Turn the latch screw (18) and draw off the main handle (0.~

(c) Push up on the catch plates (15)(1i5a). ]

(@) Turn and engegé the left hand roller (28) in its notch (21). .

(o) Slack the sorews (7). Rotation of the dial should now leave the lower ring (8) engaged
with the rolier (23).

(£) Replace the main handle (1).

(8) Set the condenser to the required reading. (This can be obtained by tuning the instrument. )

(h) Remove the handle (1) and tighten the screws (7). : ’

(1) Repeat the operation with the right hand roller (23a) and the sorews (7a) to set far the
second predetermined reading.

(j) PReplace the handle (1). Tighten the latch screw (18).

(k) Replace the coloured dises (17) and etonite sorew (18).
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TUNER AMPLIFIER Bl2. €15,
Date of demign:-  19BL
Froquency rangs - 150 - 1500 ka/s.
Valves and Methods of compling. .. One NR22 @ NR23, eight NR15 ar NRISA.

One isolating valve (1) - tured transformes.

Firat hetaradyns oscillatar (2),

First detectar (3) (ewmulative grid) - transfarmar,

Two S/F Amplificrs (4)(5) - trans®arm:.

Secord Iwtarodyne oseillatar (8).

Second dotectar (7) (ocumilative grid) - st ohoke capacity.
Two AN Anplifiers (8)(3) - wmme-chdle gapacity.

Refarema - Admiralty Handtook of WA (1981) paragraph 693,

Bi2 is & twer-amplifier; working on the Swparsomic Heterodyne peinciple, and has been
desigmed to replaos A5 36 . Special arrandementa far gulch wave-changing have been incarparated;
tese include the fitting of altermative cordemsers (I7 w0 i8; 21 @ 22, 8l ar 8°) in sam o the
tued cirouits.

The reseiver consists of one imolating stage (saresn grid valve) (1), the first Heterodyme

(2), the first detectar (3), two S/ amplifying stages (4)(5), the second heterodyne (8), which is

only required when receiving C.W., the second detectar (7) and two AN stage (8)(9).

The aerial cirouwit is wtwed, and is coupled to the grid o the Lsolating walve (1)
tirough a differential conderser (13) (Ses Admiralty Handbook of W/AT (19°1) paragraph 698) which is
fitted so that the compling my be varied in arder to wevent swamping o the Pirgt valve when a
eightouring aerial is transmitiing. This type oF condermer is wed, as it JSives a wide coupling
rangs with s smll condenser; its dial (113) is Fitted with a slav-molion device (114). This
condenser (13) and the grid leak (14) of the isolating walve (1) are protected by a gdas gap
arrester (12).

The iselating valwe is copied to the detectar by timed dransfarmr coupling: the tued-
andde circuil of the isolating walvs iz the the pimary o the tuner, wvhile the twed grid circuit
of the detechar valve ia the secontary., The coupling is Pized and 1he variable cordensers in use
(17)(21) a (18)(22) are gang controlled, thin gimplification taind made possible by the use o« the
sereened—grid velve (1), which ensures that the tuning of meither circoniit is asppreciably affected
by the type o size of aerial used. =

The first hwiarcodyse (2), has a twed-grid and coplsd anode oirouit, and is coupled tu
the twuer secondary (23) by a link cirenit, corsisting of two coupling coils (26)(24) and a small
loading industance (25), which mrevents over coupling on the hiftest froquensies.

Both the tuner and the tamed circuits o« the Pirst Iptercdyme (2) eaver the frequency
rarge in fouwr steps hy meana of the range switch (112). e position of this switch varies the
induwctance of the twer primary (19), the tuner sscondary '23) and the beterciynme tumed-grid cirouit
indaostance (83) to cover the Polloming frequenniss - :

15 150 - 250 /s, i a. 75 - 0 ka/s.

2 280 - 5 /s, 4, 750 - 1500 ke/s.

A reasonable overlap is allowsd for on all randes.

The first dstectar (3) is o the cumlative grid typs; the reason why the grid 1sad is
talen Lo Pilament mgdative, comtrary to narml practice, iz that any sigmal voltade added to that
introdused by the heteroiyne gives emough "grid swing™ to produse the f variations of grid
surrent.

The Supsrsonic fregquensy used m'gb/a., to which the output circuits of valves (3)(4)
ani (5) are therefare pormanedtly tuned, | These stades are traneformer-coupled, the secondaries con-
slating of the 1 jar condersers (33)(34)(35) fitted acrcss semi-adjustable indurtannes, whish are
adjwted 1n Signal Soliool and should nobt be alterad. An R/F by-pass condenser (32) is commcted
acroas the primry o the outpds transfarmr o the fivet detestor,

The sasond hwtercdyme (8) 1s of the hgnd#AMcazphthm ite grid indust-
ame is adjusted in Signal Sohool %o give a &ewh note (whon besting with y /a) amd should
not be altered, As this valve is only reguired when pecetving (W, & switoh (91) 1s fitted in the
filament: lesd and is labelled "IN - C.W. O ~ LOW.". To reduse harmonics, and consequently
interferame batwasn the two lwterciynes as much as pcmihln, a flat grid cireuit is used, the
tuning condenser (90) baing 4 jars fized,

The sscad detectar (7) 18 alac o the cumilative grid typs, and is coupled by tuned choh
capacity coupling to the first AN stage (3), the latter being similarly coupled to the second stage
(9), HF. by-pass condensers (48) 4 jara, (49) 2 jars, (50} 2 jars, which alsc act as telephons
sondenssra, are connested amrcss these cholms. The lakter alse pwfern the funatione of telephons
tramsfarmis, each chols having a wecondary winding with a 6% : 1 step down ratio. An oubput awitoh
(51) oonwats any one of these tlree secontary wiadings to » plug fitting (98) marksd ™Mo Phomas”
imbe whish a jack coneoted to the telephomes is pamhad. Thie switeh (51) therefare conteols the
nmber of simges of A/ amplification in uwse and, when in position "i% o0 "%, i3 also #imed to
angior plyd Pitting (97) marksd "To Remote Comtrel”™ in suh a way that the Ramote Control Oparator
has one mowe atagde than the oparatar at the Tooal position. When in positdorn ™3%, both cbtain full
amplifioation, ‘No axterml telsphoms tranfarmer ie reguired.



cl6. TUNER AMPLIFIER Bi2.

Te ancde of the lash walve (9) ie bronght out to a terminal (99) and thenne through a
Tirk to a terminal (98) comected to the fimal choke transformer (47). This link is nepmally =losed
bt may be opsned to comwect up e loud speakvw, If a "powsr® valve is employed in plage of the last
valve (9) a separate anude supply will be necessary and should be inserted in series with the lowd
speaksr. Crid bias terminals (102)(103) nermlly clomed by a link are also provided for uss with
this type of valve. The necessary leads are fitied so that grid bias may be applied to the isola-
ting valve (1) should this be nocessary with future ypes of soreen grid valve, 'Ihaae leads are also
normally short circuited by a link betweon terminels (103)(104).

The L.T. supply is 4 volts wd & rhecatat (96) ie provided for the S/F a.nd A/F valves, This
rheostat also bresks the filament circuiss of all the remaining valves by means of a sliding comtact
{109).

The screen of the isclating vaive (1) is commected to H.T. positive through e fixed. poten-
tiometer (52)(53), consisting of e 500C olm resistance (52) in seriea with a 10,000 ohm resistame(53),
ocormected between H.T.poaitive and I, T.uegdative, The tepping to the screen of the valve (1) is talen
from the common point of these resistances (52)(53). The sareen is also shunted to the csse by & 0.1
wfd. condenser (60).

In order to prevent S/F and A/F owrrents in the various anode circuits from passing through
the Anode Supply System the impesdance of which farme a coupling common to all the valves, the ancde
suppiies to all except the isolabing walve (i) are separstely decoupled by means of 1.0 mfd, shunt
condensers (78)(61)(62)(83)(83)(64)(85)(68) and series resistances (77)(54)(55)(58)(87)(57)(58)(59).,
These resistances also serve to cut dowm the H.T. potential 4o a suitable valus for esch valve. The
H. To supply may be 100 ar 150 volts, The values of the resistances o be used for various H.T.voltagdes
are given in the Book of Instructions issued with the set.

A resistance (110)is fitted to prevent the R/F component from the ist.detectar(3)from reaci-
ing the grid of the first S/F valve (4). A similar resistance(44) prevents S/F from reaching the
first A/F valve (8),

Quick Wave-Chanding.

The ganded comtrol of condensers (17)(21)is marked "Puner A%:; that of the alternative con
dersers (18)(22) is marked ™Muner B".  Similarly, the dial comtrolling condenser (81) is merked "Het A”,
that comtrolling condenser (82) "Het.B". A changde--wer switoh(111) puts either Tuner A and Heb. A
Trer B and Hebt.B. into circuwit. Mach o the above four condenser controls is fitted with the spscial.
quick wave-changde dial (see page C12).

Two distinot types of wave-change are thus arranged far -

{a) Petween Divisional and Subdivisional wave.

As this is only a small chiande of frequency, the dials of the Tuner and Het. in use are

set to click into either of the two predetermined readinds {see page C12 paragraph o).
() Between destroyer and fiotilla ar reconnaissance and destroyer waves.

These chandes may entaill a change of rande switch (112). The adjustments far one wave
are set on Tuner A. and Het,A. thome far the other wave on Tuner B. and Het. B. the range
switch (112) being set to the appropriste rande in each case.

The waye-change is now done by moving switch (111) between "A™ and "B", and moving
range-awitch (112) as necessary.

Tt should be noted that it is posaible to set the quick wavechangs devisss to two positions
on each condenser thus making four posifions in all, any one of which oan be obtained by means of the
yick wavechange dials, the chande aver switch (111) and the range switeh (112).
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TUNER AMPLIFIER BI3 S -

Date of design:- 1832

Frequency range:-— 15 - 2,000 ke/s.

Valves and method of coupling:~  Three NR1DA.

 One cumulative grid detector (71) — Resistance capacity.
Tro note magnifiers (72) and (73) - Transformer.

Reference:—  Admiralty Handtook of W/T (1931) paragraph 694.

Tuner Amplifier Bi3 nas teen designed as a stand-ty receiver to replace any other
receiving set (except V. H/F receivers) and as the only receiver in certain small ships. Plug-in
coils (83)(117)(118)(119) are used for frequencies between 1500 and 20000 ke/s. All the components
are supported from an aluminium panel, and are encased in a metal tox. A stowage position for the
plug—in coils not in use is provided inside the instrument. The aerial is capacity coupled to the
tuned grid circuit of the detector, the coupling teing varied ty means of the switch (81) which
connects one or more of the fixed condensers (76)(77)(78){(#) in series. In the first pogition of
the switch (81) the coupling is through the natural capacity of the switch (81) and the leads, and
is represented in figure 1. Ly the dotted line condenser (80). The coupling condensers (78)(77)
(78)(72) have values of 0.3, 0.2, 0.05 and 0.01 jar respectively, which give the following effect-
ive coupling capacities for the five positions of the switch (81).

Switch Position. 1 2 3 4 5
Capacity (Jars). Very small | 0.008 0.035 0.12 0.3
Capacity controlled magnetic reaction, on toth H/F and L/P, is employed, the amount of
reaction teing controlled bty the variatle condenser (82). 2

The tuned grid circuit consists of either the six fixed coils (88)”and the variatle con-
denser (86), for frequencies from 15 to 1500 ko/s, or the plug-in coils (83) and the variakle con-
denser (85) for the nigher frequencies. Four plug-in coils (82)(117){118) (119) are provided to
cover the frequency range of 1500 — 20000 ko/s. The change over switch (84) effects the change in
grid circuit from H/F to L/F reception. Any one of the six coils (88) depending on the frequency
required, can te crought into use ty means of a six way switch (87) which also eonnects the appro-
priate reaction coil in the circuit at the same time. The two tuning condensers (85)(83) are ganged
together, and have values of O. 25 jar, and L2 jars respectively. The frequencies covered ty the
range switch (87) for L/F end the coils (823) (117) (118) {119) are as follows:= ;

L/F

Switch Position. Frequency.

1 15~ R
32- 7
70 - 180
130 - 30
30 - ™0
00 = 1500

O O W

H/F Ranges.

Range Coil. Fregquency.
1500 - 3000
3000 - 8000
6000 - 110CO

11000 - 20000

It should te noted that the actual frequency range covered ty each coil will vary slightly
from the atove ranges since they depend upon the value of the aerial coupling used, as well as upon
the size of the aerial and the capacity of the trunk or carle. ‘

The 10,000 ohm resistance (96) takes the place of the R/F choke usually employed with this
© type of circuit, owipg to the difficulty of designing a choke to give smooth reaction over the large
range of frequencies required. Resistance capacity coupling is used hetween the detector (74) and
first A/F valve (72), with an anode coupling resistance (97} of 50,000 ohms. The O.1 jar condenser
(105) is a R/F ty-pass. The second A/F valve (73) is transformer coupled, the primary winding teing

shunted ty a 2 jar by-pass condenser (104). The output of the second A/F valve (73) is connected

to a telephone transformer, the outpub of which is connected to telephone jacks fer operators or
remote control. Resistances (108)(107) have values of 100,000 ohmg, and are used to prevent R/F
currents from the detector teing passed on to the output of A/F velves (72)(73). Toe A/F valves(72)
(73) are decoupled by resistances (99)(100) and condensers (93)(94), The detector valve anode supply
teing decoupled ty the resistance (98) and the condenser (92). The rheostat (110) allows the filae
' ment voltage to the valves (72)(78) to te varied, while that to the detector valve (71) remains
unaltered. This also kreaks the filament circuit of the detector valve by means of a sliding
contact (120). i ; _
Operation. Wnen used as a L/F receiver, and a large value of the tuning condenser (88) is keing

. used, (i.e., wnen the condenser is towards zero on the condenser scale) position five on the aerial
coupling switeh (81) may ke used, tut in order to cover tne nominal ranges, and to ottain an overlap
petween the ranges, the coupling switcn (81) must te trought tack to position three when the tuning
condenser (88) approaches the minimum setiing (100 on the condenser scale).
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‘c20 TUNER AMPLIFIER BI3

For H/F reception the aerial coupling switch (81) should never ke turned teyond the third
stop. Position two of this switeh gives the test coupling for normal ase, although for the highest
frequencies and for small settings of the tuning condenser (85) position one may te preferakle.

To ensure the ktest selectivity and the least aerial radiation, the smallest aerial coup-
ling consistent with reasenakle signal strength should te used. It should te noted that an appreai-
atle alteration in the position of the tuning condenser may te necessary when altering the aserial
coupling. .

For H/F and C.W. reception the reaction should te increased until oseillations just
commence. For reception of I.C.W. the reaction may ke decreased just ktelow the oscillabing pcink
in order to preserve the characteristic note fregquency of the transmission.

If, on any H/F or L/F range it is found impossitle to make the circuit oscillate on any
part of the condenser scale, the serial coupling should te reduced.




