Rebecca M k8

Rebecca was the airborne equipment used duringfeerdWWII to find a small beacon (Eureka),
usually dropped earlier to mark a dropping siteplarachutists or equipment.

Mk8 was the last one of the Rebecca series of @igbeceiver/transmitters. The main unit is the TR
8193, made in 1956 by Murphy Radio. This airb@ettransmits 140 pulses per second on one of 8
channels between 214-235 MHz, with a peak powé&k®f, and a pulse width of 4 us.

The Eureka beacon responds to each pulse on eediffeequency, usually 4MHz above the Rebecca
frequency, with a 12W pulse of 7us width.

These pulses are received by the Rebecca unit@madwals, one on each side of the cockpit. Their
relative strength gives the direction, the delayrfitransmit to receive gives the range.

The T.R. 8193 Rebecca-8 airborne unit has randdaading measuring
capability to Eureka or BABS beacons. Versions are
ARI 5506 (Rebecca - 2)
ARI 5610 (Rebecca - 4)
ARI 5849 (Rebecca - 7)
ARI 23013 (Rebecca - 8)

20 july 2017, Koos Bouwknegt
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Function

Freguency cover age

Range

Polarization
Transmitter

Power Output

Pulse width

Pulserecurrencerate
Receiver

Sensitivity

Bandwidth

Inter mediate frequency
L eft-right sensitivity (adjustable)

Range accur acy

Meter accuracy

System capacity

M aximum oper ational height
Power consumption

Main items of installation

item
Transmitter-receiver Type 8193
Control unit Type 8197

Range and heading meter
Boxes junction Type 8196
Boxes junction Type 8355

Rebecca Mk 8 TR 8193

A.P.2914AG, Vol.1 (A.L.10)

CONCISE DETAILS
OF
ARI.23013
REBECCA Mk. 8

Rebecca Mk.8 is a lightweight. miniature, airborimerrogator -
responsor, operating over the frequency band -286 Mc

It is used in high performance single seat aircuader pan-
climatic conditions up to 50.000 feet and prasdhe following
facilities—

(1) Interrogates both Eureka Mk.7 and Balis M

(2) Responds with meter indications of slamig@and the
condition of being locked to the transponde

(3) Provides heading information when lockemlEureka, and
course line information when locked to Bab

(4) Receives code identification signals in hestd and lock
release for unwanted signals

Eight spot frequencies for both receiver and traitter between
200 and 235 MHz

Eureka : 200 miles at 30,000 ft and 60 to 90 sid¢ 5,000 ft
Babs: 20 miles at 1,000 ft within + 25 deg fr@nD.M.

Vertical
1.0 kW maximum

3us+1ps
140 p.p.s

80 dB down on 0.1V ( 40V) for 2:1 s/n ratio
Not less thant 1.5 MHz at 6 dB down;

Not greater than +5 MHz at 50 dB down;
45 MHz

Eureka homing. Half scale deflection for 10 deg@srue course
Babs approach. Half scale deflection for one degfeQ.D.M.

+ 2 per cent of maximum range excluding meter
+ 2 per cent of F.S.D..

Eureka Mk.7; 75 aircraft
Babs Mk.4; 30 aircraft

50,000 feet

28V at approximately 7A

Stores Ref. Sze
10D/19594 15in.in.& 8in.
10L/16264 7in. x5iM¥% in.
10AF/530 3%in. diax 2% in
10D/19595 8in. x 3%2iB.IR.
10D/20063 8% in. X 4 id.IR.

(A.L.10, Nov. 56)



Rebecca M k8

On 5 april 2010, BEagle wrote on the PPRuNe forum:

"The Vampire 11 had a Rebecca 8 set, as did tHeérdgbst and Hunter. In 'range only' mode, if yarevucky
it had a range of about 40 nm; in 'homing' modeusBo....

The control box was a large, clunky thing with karg
bakelite rotary knobs. One control selected theldetnd the
other the number of the associated Eureka 7 chafonel
example, Cranwell was C4 and Cottesmore D5 (I jhink
The morse coding rate for the Eur7 was very student
friendly - about 1 word per week! You had to chédks it
was quite common for the Rebecca to lock onto ferdift
station to the one you'd selected.

Somehow we flew radio navigation exercises usirthing
more than Eur7 and UDF, then flew a DME let down at
base using this contraption. At least we had tfi&itght
indicator, rather than the CRT screen the guys fldvo
Pigs had! You went outbound in the 'DME safety latien
faffed with L/R and the DI to establish the correttound
approach course....:uhoh: Fortunately we'd alldeactral
sessions in the Link trainer before trying it feat.

The 'swingometer' range needle used to hunt arthendial unless the Rebecca could sniff out astatnce |
was just pulling off the target at Pembrey whenrbedle went clockwise at precisely the same atheag-
meter's needle normally moved - except that it kept
going...:ooh: For a moment | eased off the gadlexe
in case | was overstressing....fortunately | wasaaly
climbing. We used to pull out of the dive and
immediately check the mirror for the 25 Ib bomb &mo
- having the distraction of the Rebecca needle ngpvi
round the dial out of the corner of your eye wasimo
unwelcome!

The bandwidth of Eureka/Rebecca was colossal -tabq
4 MHz if | recall correctly. When the JP5A came in
with VOR/DME, it seemed like the space age. Thisw
about 1974! But the wonderful Gnat with its offset : .
TACAN was truly magical! We had non-offset TACA NPy ‘
in the GT6 Hunters at Valley, but all bar 2 of jbts at e g
Brawdy had the old Rebecca. The Mk9s had ADF, b
no-one taught us how to use it - we just usedsteri to
music on it. A chum, Dick 'Whizzbang' was a bitodulture vulture and had a memorable time rocietiith
SNEBSs at Pembrey whilst listening to 'Ride of thelRyries' on BBC Radio 3! "
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Systems Rebecca Mk7 and Mk8
More version info and submodules

Rebecca Mk7 and Mk8 are identical, except for BA&BS function, which is only present in Mk8.

Rebecca version Mk7 Mk8

Beacons supported Eureka Eureka, Babs

Transmitter/Receiver TR1809 TR8193 (made by MurRhgio )

Control panel Type 909 8197 (10L/16264)

Junction Box X.2004 8196 (10D/19595) or
8355 (10D/20063)

Range and Heading Indicator 10AF/530 10AF/530 dearlay Sangamo-Weston) or
10AF/1561 ( made by Murphy Radio M:165)

Antenna switch port/starboard Type 273 Type 273

O/R - H coax switch Type 78A Type 78A or 514

Modules Mk8

Type function Ref No Serial no

8202 Chassis 10D/19596 M4028

8195 Transmitter 10R/13054 M4170

8204 Tuning unit in transmitter in transeitt

8349 Receiver RF head 10P/16310 M4146

8545 IF Amplifier 10U/17210 M5187

8194 Strobe unit 10Q/16313 M3183

8320 Dynamotor 10K/18731 M3700

8193 Dust cover 10D/19594 M3592

Aerials

Left and ringht aerials
Transmit aerial
Omni receive aerial (babs)

Eureka ground beacon
RT-44 / PPN1 ( In UK known as Eureka, 1943)
RT-37 / PPN2 ( In UK known as Eureka Il, 1946 )

The junction box is fixed directly to the rear swfghe TR8193 . It expands the main 28-way plug of
the TR8193 into 7 separate plugs, and containaghal vibrator, and the A and B power relays.
Revisions

One of the thyratrons in the modulator is replaog@ module with two triodes, forming an oscillator
at 140Hz. This signal is used to trigger the remngitthyratron on a more reliable way.

The indicator flag in the earlier versions show@&iN" only when locked i.e. when the AGC level was
sufficient. The junction box had a sensitive rdRlyC for this purpose. Later versions abandoned

RELC and showed "ON" simply when 28V was presenthenTR8193.

The first technician courses on Rebecca 8 werane 1956
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SWITCH UNIT TYPL 3M COMTROL UNIT TYPE BI57
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Circuit detalils

Main chassis

Front: The front has 2 coax connectors. A pink ondHertransmitting aerial on the bottom side of
the fuselage of the aircraft. Impedance is 50 bhssume.

The yellow one is intended to suppress an IFF(ymits. slope of signal) but can also be used to
monitor the range-locking strobe pulse (negatiepealof signal)

Rear : the rear side of the TR8193 connects directihéojunction box via a coax input from the Rx
antenna switch, and a rectangular 28-pin coonedtich connections expands to the 27Vdc power
supply input, the meter, and control box.

Power supply

The complete unit is powerdyy 27.5Vdc - 6.2A

The filaments of the 29 valves are series-paratiahected, together 2.65A at 27.5 Vdc.

When the mode switch is set from OFF to SB, 27&piglied to the relays and the filaments (7A
inrush current). The pilot should wait at least 8€conds before the mode is set to 200nm, 20nm or
babs which starts the dynamotor, mine requirddast 10A initial to start running. The transmitte
starts then immediately. The 30 sec. delay prewtantsage to the CV1759 transmitter tubes.

Once running, the dynamotor takes 1.8A for mectahisses, fan and field , plus 1.6A for the
typical load on the 300V bus. That is:

- 40mA for the strobe unit;

- 25 mA for the RF receiver head

- 5... 40mA for the IF strip, depending on sigsiaénght; ( fused at 200mA)

- 15 mA (average) for the transmitter.

Together approx. 85mA

Dynamotor

No load

Input 26.7V/ 1.8A

Output + 380V, - 168V both no load.

Typical load ( without transmitter)
Input 24V /3.4A
Output + 280V, - 140V typ. load.

The extra load by the transmitter is only 15mA @D\3 dc
The IF strip oscillates (?) at 300Vdc, 280Vdc Isester choice. The DC voltage on the cathode
follower output of the IF strip is 10 to 15V dc.

Rebecca Mk 8 TR 8193 7



Tuning
Both the receiver and the transmitter have remoigrolled tuning motors. Remote tuning is done
from the control box by 8 presetted variable ressst

Eachmotor is controlled by two relays ( forward andeese)
that are controlled by a very sensitimoving coil relay. A
current of only + or - 0.4mA is sufficient to aate the forward
or reverse drive relay, yet the coil can withst&ndA in either
direction. Such relays were made in 1954 by Ell{obodel
R350B) or Sangamo Weston Itd (type S.115).

The position of the tuning elements is measurel wit
potmeter, producing a voltage between 1.7V ( approx
& \ 240 MHz) and 22V ( approx. 193 MHz). The channel
10 5k A selection in the control panel provides a voltag&e
F‘J______j;ctua, : \ same range. When the difference between these two
";, v‘m\ voltages is more than 0.1V, the motor runs either

/ ' Wl el forward or backwards.
/ :

12V - e
i A

8 i
6
/

Seie/al _ A special circuit eliminates the dead band.

4 . With anincrease of the reference voltage, the actual
tuning position follows as expected.

With adecrease there is an undershoot caused by the 33k registtite second coil of the moving
coil relay. This undershoot is followed by an irase once the 33k offset is witched-off. This wag, t
final position is always reached in the same dioectand the dead band does not show up.

The transmit frequency at the lower endstop isMI8& in my set,
The transmit frequency at the upper endstop ish29@
Tx tuning over this (maximum) range takes 18 sec.

The receive frequency with var.co fully closedli82 MHz
The receive frequency with var.co fully open 240 MHz
Rx tuning over this (maximum) range takes 13 sec.

Spec is 200-235 MHz
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Transmitter

The transmitter is the only module with a reinfard®x, pressurized to 5 psi via a standard tyre
valve. This box has a desiccator cartridge witlsguee indicator.

Two cold-cathode neon thyratrons (one redund@p349 fire each time the voltage on the 0.5uF
storage capacitor has reached 230Vdc. This digebdhe capacitor into the HV transformer,
providing a 3kV/1A peak pulse to a balanced
oscillator (2x CV1759). The RF output is 1kWp,
140 times per second. Waveform see picture.

The average input to the modulator is
300Vdc x 15mA = 4.5W Sus/div
The average RF outputis 1kW x 5us/7ms = 0.7 6--._..--a===——--~----"'"""'

The peak voltage on the £7/common cathode
resistor is 80V, so the peak current to the tratismi
final is 1.6A

There is no intentional jitter of the pulse repetitfrequency like in the TACAN system.

Receiver

The receiver is a single superhet with 45 MHz ltig, standard IF frequency since the H2S radar.
The min. Rx frequency range is 200 - 235 MHz.

The RF part has a grounded-grid RF amplifier, fo#td by a triode mixer and oscillator. The
oscillator is remotely tuned in the range 1530-MHz

The IF amplifier has 100dB gain. Bandwidth is > Ri#at -3dB, yet <5MHz at -50dB
Sensitivity is -86 dBm (jpV) for equal noise and signal.

Typical output pulses are 10Vpk, the max (satadadeitput is 20Vpk.

Remote tuning is done from the control box with 8 preset vaeatesistors. TX and RX are never the
same, usually the beacon transmitted 4MHz belsweiteive frequency like C4

TX RX Frequency band Centre
A 1 208 - 212 Mc/s 210
B 2 212 - 216 214
C 3 216 - 220 218
D 4 220 - 224 222
E 5 224 - 228 226
F 6 228 - 232 230
G 7 232 - 236 234
H 8 Spare ?

The older Rebecca sets could home in on Walteppalsrescue beacons at 177 MHz. Clearly, this
was nho longer possible with Rebecca-8.
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What isreceived

Because there may be up to 75 aircraft interrogdtie same beacon, a great many pulses may be
received at this same frequency. Only one of tleesgnchronous with the transmitted pulses of this
Rebecca unit and should be found in order to medaberdistance. The solution is based on a
stroboscopic effect: only the response to its nansmitted pulse arrives each cycle at the same
delay from the transmitted pulse.

Strobe unit

The Rebecca Mk4 from 1955 still had a CRT to shinbdleft and right of a vertical timebase line.
The MK7 / Mk8 presents the range and headingdd#&acon on meter.

The span of the indicator is 20 or 200 nauticakmilwhich corresponds to 25 + 20 x 12.36 =252
or 25+ 200 x 12.36 = 2491 (time of flight plus beacon delay). This is abowe-third of the time
between the transmitted pulses.

To find the reply to its transmitted pulse, a shprise (walking strobe) is generated in the stuafue

at a variable delay between 10 and 300us respam@l2.5ms after each transmitted pulse. Only
received pulses during this gate time are congidéfbe delay itself is controlled by a slow ramp,

gradually increasing the delay until at least 3cegsive pulses pass the gate. From then on, thg del
no longer ramps but is maintained at the expeates of arrival of the received response pulses.

The slow ramp advances with 20nm/s, and the flyliaok is 1 sec in both 20nm and 200nm range.

Strobe gates

All received pulses are applied to the control gifidt pentodes; their suppressor grid is normadiig h
at a negative voltage and the valves are cut-éfbsitive "strobe" pulses are applied to this ggite

a negative anode pulse if the strobe puatsacides with a received pulse.

The walking strobe generator is followed by two -shet circuits, to provide four strobe pulses
(A,B,C and D) at or just after the expected timawival of the response. They are:

A Rangegate (V4) J\f
A

BAGC (V14)

C BABSdash (V17) B “/\\ﬁ |
D TONE-ID (V7) c ! i |
All pulses are 30Vpp, and 5us wide :

except for pulse B which is 8us wide. D |
Pulse A is the "expected time of arrival” .

The widerpulse B is used for E

automatic gain control, and for —_t - L e
the heading deviation indicator. «‘\ J/f\-,—
Pulse C is used to detect the ! : :

longer "dash" pulse in BABS mode,.

Pulse D checks if the received pulse is longer than 3uproduce a 1 kHz tone during a dot or dash
of the beacon identifier (ID). Eureka beacons ndymmaspond with short (5us) pulses. However,
every few minutes a beacon ID is transmitted as@létter morse code by widening the response
pulse to 33us during the dots and dashes.

The lower two traces are the 10us and 30us baoes.sDuring the positive slope the current in the
anode inductor is cut off, resulting in an overdhabove the +300V HT line. Thigvershoot is a
strobe pulse, coupled to the suppressor grid ‘tfade"” penthode CV2209

Rebecca Mk 8 TR 8193 10



Range circuit

The control voltage for the walking strobe geraratries between 30 and 200V. This voltage drives
the 1mA, 270 deg rangemeter via a 150 kOhm resiteere are separate zero range adjustments for
20nm, 200nm and BABS mode of operation. BABS beadmve 1 naut.mile = 12.4us internal delay
plus the standard eureka delay ( 25 us ?)

The range circuit operates either idold, Search, or Track mode.

Hold mode: Relay D is a memory-type relay which is "set" whka sum of the two heading triode
currents is higher than the plate current of theCAGode.
Without signal, relay contact D is open, and thegeameter stays where it was. This occurs when the
beacon signal is temporarily interrupted. Hold e@hds after 6 seconds, when the expected signal
returns, or when the "strobe" button is pushedad a new search.
Search mode: The contact of relay D is closed, and a negatoleage enters the grid of V10. The
anode voltage rampsp slowly to 200V, where polar relay C changes statea positive voltage is
applied to the grid of V10. The anode voltage of0Milins down quickly to 20V where relay C
changes state again, and the cycle repeats.
Track mode: When a response is received at the expected tinagrival (ETA), then a positive
impulse enters V10, and the anode voltage drofiieg teducing the ETA to less than the arrival of
the next received pulse, so the anode voltagesdtartise slowly, advancing the strobe pulse until
pulses are received again in the ETA strobe palse the process repeats.

54k D to mete

+300V

see recordin
L Loow —>
va . T Vi3b / hold 20nF 200nF to variable
Cv220¢ : UU/ 200 Ly /I Rel A_{_defay ckt
O . _
st_r,;lﬁe . C l =
456:1

o Tﬂy back am7 arc
all received - 44V I 0.1uf V10 .
pulse: +85V CV13¢

When the 5us wide strobe pulse exactly
coincides with a received pulse, then the
anode voltage of V13b peaks at +50V,

‘ \ and its cathode voltage to 15V ( see
recording). This advances the strobe
pulse so the next received pulse arrives
outside the strobe pulse.

The triangle trace is the clock from the

beacon simulator. The upper trace is
recorded at the cathode of V13b

e
Strobe pulse i\

The jitter of the strobe pulse is about 3us,
corresponding to 0.3nm. This is not visible on the
meter.

|
I
|
|
t-
|
|

Received pulse

10 us/div
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Range recordings

The following recordings were made with the avdéagupply voltages minus 123V en + 243V dc.
This increased the search cycle to 1.2 resp. 1ihsstead of 1 s resp 10 s. Further, with a ImAemet
the tracking stops at full scale, but with a 0.5mAter and 180k extra in series, cycling was OK.

at 1.200s
|

2 secl

2 sec/div

5 sec/div

5 sec/div ;

Rebecca Mk8 TR 8193

Sear ch cycle 20nm.

Timebase is 0.5s/div

Without a beacon, the search voltage rises
from 25 tot 170V , then relay C changes state
and the search voltage drops rapidly until relay
C changes state back again. The 0.1uF
capacitor was at +85V during flyback and
discharges in about 1 sec before the next
cycle starts.

With nominal supply voltages, 200V span
corresponds to 20nm, and the search speed
would be about 20 nm/s

The 200nm sear ch cycle takes 14 sec with a
0.5mA range meter connected ( and 150k
extra series resistor). Without meter the cycle
takes only 12 sec (?!)

200V corresponds to 200 nm
De search speed is again 17 nm/s

Time base 2s/div

Trackingin 200nm range.

Using a beacon simulator, | tried to change
the range as fast as | can without loosing lock.
It was possible to flyo the beacon at a rather
high speed of 6 nm/s . With a higher speed
(at the dashed line) tracking was lost and a
search cycle takes over until the correct range
was found again 12 sec. later.

But flying from the beacon was only possible
at 1 nm/s without loosing lock.

When the range is constant for a while, a
higher speed of 2 nm/s was possible.

Tracking 2
Some more tests. Tracking was lost at the first

I vertical line, so a search cycle takes over until

the correct range was found again 12 sec later.
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Heading circuit

The secondary of T5 produces pulses, proportioithltive strenght of the station where the range
circuit was locked to. A typical amplitude is 15¥gk. The semiconductor diode prevents ringing.
Diode V11b is the (fast) peak-hold function thaves the AGC circuit.

Diode V12b is the (slower) peak-hold function tteves the heading circuit. Its hold function is
either the upper or the lower 0.1uF capacitor, ddpg on the actual aerial lobe. The actual labe i
relay contact, either in the antenna lobe switctibyoRelay E which toggles in synchronism with the
babs lobe switching.

The voltage difference Va-Vb drives the headingameia two cathode followers.

Vi2b

+250V

_ég T
anode

babs

=
A
i

The upper trace in this recording is the
voltage Vx in the diagram shown above.
You see alternating the voltages Va and
Vb here, and during the change-over
time of the lobe-switching relay the
voltage Vg which -amplified by V11a -
controls the gain of the IF amplifier.

The anode voltage of V11la is on the
lower trace.

Automatic Gain Control

The AGC is based on the average value ostieeted received pulse, not on all other received pulses
resulting from interrogation by other aircraft. Ppeevent the range tracking jitter from enterihg t
AGC circuit, both the reply pulse and the strobkse for the AGC gate are made wider.

The automatic AGC can be switched-off on the olgamtrol panels, in which case a manual gain
setting could be set..

ID tone

Every few minutes, an Eureka or BABS type beacandmits its ID as a two-letter morse code by
widening the response pulse from 5 to 38usng the dots or dashes. This is detected in the Rabecc
strobe unit using the D strobe at 30us after thim staobe pulse. If a pulse is still recieved thieneb
successive cycles, then a collpitts oscilator pcedua 1kHz, 2Vrms signal at the ID-tone output
during the dots and dashes. Typical load on the tutput is 10Q

Random pulses can activate the ID oscilator as selthe ID-tone could be switched-off on the
control panel when not stricktly needed.
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Aerials

There is only one transmitting aerial, a half-watub in the middle of the bottom of the fuselage.
Two homing aerials are at each side of the nosu#h, omni-directional receiving aerial is of the
same type as the transmitting aerial, placed utheetail section of the fuselage.

The beacon signal is received by two aerials, aneaxh side of the cockpit. A vibrator type relay
(Type 273) switches between these aerials 15 tpresecond. The relay has RF contacts, that are
also used to connect the AGC signal alternatintgedeft or right terminal of the Heading indicattr

the signal from the left antenna was stronger, tihen heading indicator turns to left, and the tpilo
should make a left turn to fly to the beacon.

BABS (Blind Approach Beacon System )

These beacons are placed at the far end of theagyramd retransmit a received pulse on a different
frequency just like a Eureka beacon does. Howekiesr peacon has a special antenna that switches the
main lobe 15 times per second between just lejustrright of the runway. When left, the response
pulses are 5us, when right they are 12.5 us Wite.rebecca set uses an omni directional receiving
aerial instead of the alternating homing aerials.

78 Slot anlennas
beacon antenna

Runway

[_____..

|
1
I
I
1
1
1
i

8, 8y shorting switches
by ! {a) * {c) ‘

Figure 518 BABS Il anlenna

Radio Vehicle, type 441 - LUCERO transponder

Petrol

cenerator 1€ Babs ground antenna is a metal box
around a central antenna with two switched
slots to alternate the main lobe between left
and right of the runway. This box is placed

in a corner reflector.

The mobile beacon was placed in a van at
the end of the runway.

: s Y]
Rotatable Steel Ramp

Cable to Monitoring Aerial sl

BABS circuit in RebeccaMk 8

In BABS mode, a third receiving antenna is used, thie feedback contact from the normal antenna
switch is replaced by relay E contact which pogitdepends on whether short or long pulses are
received. The short/long pulse detection is don¥15-V16-V17. The flipflop V16-V17 is set at
each pulse received in the strobe gate. If theegalstill there 10us later, then the flipflop éset.
Rebecca MK7 has no babs circuits ( V15,V16,V1TBRRelE and associated components)
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Connector

Both the strobe unit and the main chassis of the
T.R.8193 have the same rectangular, 28-pole PYE
connector, also made by Magnetic Devices Ltd.

pin on_main unit on strobe unit
1 gnd gnd
2 -150 vV -150 V
3 Tx pulse Tx pulse "TRIG"
4 20 nm range Rx signal "SIG °
5 Strobe release Strobe release button to -150V
6 BABS mode BABS mode (Relay B)
7 Heading meter + Heading meter
8 Heading meter - Heading meter
9 Range meter + Range meter
10 Aerial switch L Aerial switch left position
11 Aerial switch R Aerial switch right position
12 Aerial switch return Aerial switch return
13 ID tone output ID tone output (2V, 1kHz into $AD)
14 OFF flag AGC voltage to OFF flag
15 Rx signal 20 nm range (Relay A)
16 + 300V to OFF flag +300 V
17 AGC link to 18 heaters internal (12.6V)
18 AGC link to 17 AGC (-1...-4V)
19 Rx tuning +25V for heaters
20 Tx tuning +27 V heaters & relays
21 Range zero input Range zero input
22 Range zero (20nm) Range zero (20nm)
23 Range meter return Range meter return
24 Range zero (200nm) Range zero (200nm)
25 n/c +85V
26 Range zero (BAT/BAH) Range zero (BABS)
27 +28V dynamotor heaters internal (19V)
28 +28V heaters and relays  Front panel -yellow quag

The remote control cable can be connected to #relstlone strobe unit with modifications to 9 pins

- Swap 15 and 4,

- apply -150V to 2 , +300V to 16 and +25V to 1@9&0 (common to 1) from external supplies;

- and add two resistors: 18k /3W from 25 to d6the +85V supply, and 3 4W from 17 to 27
for stand alone operation of the heaters in ttabstunit.

Rebecca Mk8 TR 8193 15



Valvelist

Receiver, RF
V1 Cv41l7
V2 CV858
Receiver, |F
V1l CV138
V2 CV138
V3 CV138
V4 CV138
V5 CV138
V6 CV137
Transmitter
V1l CV1759
V2 CV1759
V3 CV2349
V4 CV2349
Strobe module
V1 CV449
V2 CV140
V3 CV2209
V4 CV2209
V5 CV858
V6 CV858
V7 CV2209
V8 CV137
V9 CV140
V10 CV138
V11l CvV137
V12 CV137
V13 CV137
V14 CV2209
V15 CV137
V16 CV137
V17 CV2209

Later versions have:

function, equivalents

filament current

grounded grid triode,EC91 0.3A

6J6 mixer/ local osc.

IF stage, CV4014
IF stage, CV4014
IF stage, CVv4014
IF stage, CVv4014
IF stage, CV4014
detector EAC91

RF triode
RF triode
thyratron
thyratron

85A2
dual diode

6J6 10us one shot
6J6 30us one shot

EACI91
EAA91
EF91, CVv4014
EAC91, CV4059
EAC91
EAC91

EAC91
EAC91

In total 29 tubes (valves)

CV137 replaced by CV4059 (EAC91)
CV138replaced by CVv4014 (EF91)
CV140 replaced byCV4025 (EAA91)
CV2209 can be replaced by 6F33 or CV4064

Rebecca Mk 8 TR 8193

0.45A total 0.48A12.6 V

0.3A
0.3A
0.3A
0.3A
0.3A
0.3A total 0.6 A @ 189V

1.1A

1.1A

0

0 total 1.1 A @ 12.6 V

0.3A
0.35
0.35
0.45
0.45
0.35
0.3
0.3
0.3
0.3
0.3
0.3
0.35
0.3
0.3
0.35 total see ckt diagram
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19 % L see heaters
276 diagram on
17 0 page 1
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Replies from
beacon, interrogate
by < 75 aircral

V7 .
CVv220¢

Cv220¢

220k 10k

V14 .
CV220¢

V12a
CV137

[ /] |reD

4ak7

HEADING

+300V i ID TONE
vie. |
CV137
Vvi5. |
CV137 | e
arande Indicator
9 g | 10AF/530
e—{O
! B

LA
10nF
TRIG “

— V2 . -i\/* W
Tx pulse @ A ke 100p cviac N 0 ]
T |
L . 180¢ J— -1 NF V3 .
= T 56 cv220¢ 1%

o2suF T T

+85V

1 I
680k 100k
5k

P

Transitron

Walking strobe

10 us one shc

30 us one

shot

Rebecca Mk 8 TR 8193

Relays C, D and E are bi-stable relays with

2 coils, each 1500 ohm, that can be used in series.
Relays A and B have 700 ohm coil.

All diodes CV 448

18

Numbers on the main TR8193 connect|
are the same as on this strobe u@ (
unless otherwise stated.

O testpoint

Vila R i

27k CV137 | age it D :

V13 | ¢ @ E

— a ¢ 14, +100uA |

~ Cvi37 i 4200 !

aerial I%D | E

switch 273 0-1u RV18Ok ak7 50K ,ﬁ:—! Rel B 7 E A i

50k RV9 e—{oF+— i

RV10 (babs sen i i !

27k 27k a0C «— : : '

150k i i '

RANGE 9 c !

+120 +300V ? @_,5_ E

— +300V | :

ok 10k Tﬂ back [e] i
] ly bacl '

RVE at I . +20( + RANGE:
-150v sov +300v +85v CV13¢ - < |
28 == _ \ - 23 i
2k A \

Rebecca Mk 8 Strobe Unit (SU)
23 jan 2017 kb




Control unit Type 8197 for the Rebecca Mk8

I
i +28V
1
i 33 33 33 ? . E 33
| _—
1
: 270 270 270 270
: L I
|
i SW3 — l
| F
i All 16 C/
| G potennometers
1
| O/ 500Q O/
1
! H
| o— 07‘
| Control Unit
' Type 8197 BAT-20- 200
: SB 4)
' o
BAH O OFF BAH O OFF
. SWi(c) SWi(d)
| TX tune RX tune
|
1
1
' SW4
! aerial Swi(a) ZERO SWi(b) \
' selec STIl?OBE
! release
i O/R clea
|
1
1
1
1

: Aerial

! | selec
1 Type 78A
i Type 273!, ' or 514

________

RV3

RV5 Rv4

Rebecca Mk8 unit TR 8193

-150V  bias +28V

S

The control panel has 6 switches:

SW1 selects the operate mode :

OFF-Standby- 200nm - 20 nm - Beam Approach TureBApproach Home.
SW?2 selects one of eight receive frequencies
SW3 selects one of eight transmit frequencies
SW4 selects the omnirange (O/H) or home (H) keria
SW5 switches the morse code from the beacon tpilbs headset
SW6 Pushbutton to release a strobe cycle

Rebecca Mk 8 TR 8193
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Range and Heading Indicator 10AF/530 or 10AF/ 1561

\’757
a8 1Q 2 e The Rebecca Mk7 and Mk8 systems have a
Y combined Range and Heading meter. Inside are
NAUT. MILES \a" | classical moving coil instruments, a few

resistors, and a magnetic actuator for the ON
flag.

Both movements are fully balanced, and have
JGE & HEADING METER h|gh damplng

REF.I0DAF/530

The original 10AF/530 has an 1mA range meter,
a +/- 100uA heading meter, and an "ON" flag
which can cover the static "OFF" text below it.

The improved type 10AF/1561 is identical,
except that the flag has a third position,
indicating "X10"

Both indicator types
have a single, 6-way
connector.

A red pin marks the positive side.

A-B heading indicator 419 +150 /-100 uA fsd

C-D range meter 3%4 1mA fsd
E-F "ON" flag 548 12mA "ON"
204Q  70+7(Q
A C E
4190 354Q 24
2040
B D F @0
HEADING RANGE FLAG

The Heading moving coil is shunted with resistogéd 100uA in either direction.

The Range meter has a magnetic calibration to ateliexactly 20 at 1mA.

The ON flag needs at least 12mA ( 7V) to show "ONiis flag only indicates that the Rebecca set is
turned on, not that the system is locked to a beaco

Maybe there was an external, very sensitive refathe AGC output to drive the ON flag - only when
a beacon is responding.

This indicator was made by
Sangamo Weston Ltd, Enfield Middx, England
Murphy Radio Ltd Type M:165 APP. No W.R.517
Weight 1.25 Lb MTG. - ANTI VIB.

Rebecca Mk 8 TR 8193 20



Aerial switching

The vibrator Type 273 was used in all Rebeccaaystrom Mk4 to Mk8 to switch the port or
strarboard aerial to the receiver input. . It fimas like a vibrator, with speed stabilized by an
oscillating disc at. 22 - 23 c/s. With a typicalge repetition frequency (prf) of 170 c/s, eagtie
has 4 pulses from the port aerial, and 4 from thdeard aerial

VO H
+ AL 107

1

————— e

t. ONE CYCLE i

6 o | -
ARATLANIAL VAR U

105 194
RANARRANARN O [ S

| ] 90 !
RO IS

L

g

ARI[56I0 —-TR.3624-switch unit 273

There is only a@ingle switch-over contact to switdboth the aerialsand the feed back to the heading
circuit in the strobe unit to get a perfect symetization.
In BAT or BAH modes, the vibrator is locked in th@rt" position by earthing pin 5.

Technical data: The coil resistance is 4%, so the continuous current is 60mA at 27V. (1.6W)
When oscillating, the average coil current is 25#0mA pk ).

Impedance of the shielded RF contacts is 50 ohmedance

mismatch varies from 1.2:1 to 1.4 to 1 in the fremgy
range 174 - 236 Mc. Cross-talk is less than 5%

The omnirange - home switch is the Type 78A
shown here. It is a coax relay.

Later versions had the type 514 coax relay.

Rebecca Mk8 TR 8193 21



Adjustments

All adjustments are on the strobe unit

RV1 thru RV5 calibrate the range meter.
RV8 thru RV10 calibrate the heading meter

adj Function Setting __Potmeter
RV1 full range 20nm and ba 5k
RV2 full range 200nm 5k
RV3 zero range ba 100k
RV4 zero range 200nm 100k
RV5 zero range 20nm 100k
RV6 AGC level 20k
RV7 10us delay (BA dash) 220k
RV8 Zero heading 10k
RV9 full scale heading ( non BA) 30k 50k
RV10 full scale heading ( BA) 30k 50k
RV11 30us delay (Tone code ) 330k

Rebecca Mk8 TR 8193 22



Special componentsin the TR 8193 set.
A : Relays

The Rebecca Mk7/8, from 1956 had some extremelsithemrelays, with a sub-mW coil sensitivity .
These relays are sensitive for vibration and staokit is impressive that they were used in aitaaf
that time.

A1l. Moving coil relay ( 2-off)

Each tuning motor is controlled via a forward an@erse relay, which are controlled bgnaving

coil relay. The moving coil is like a mA meter, pldaound a permanent magnet. A small vane is
attached which is the moving contact. To hande th
low contact pressure, both the vane and the cantact
are made of 80% platinum, 20% iridium.

The coil has two separate windings of 3b@ach.

If the current in both coils in series in eithé&edtion
is:

< 0.12mA Both contacts are guaranteed open

> 0.4mA One contact is closed;

< 8mA does not damage the coll

Sensitivity is 0.4mA x 0.28V = 0.1 mW' !

UK Manufacturers in 1954 :
Elliott (mdde350B)
Sangamo Weston Ltd (type S.115)
Electro Methods Ltd, Stevenage (type 416)

P s, e

A defect moving coil relay can be replaced widh-mansistor circuit although the dead band isdarg

A2. Telephonerelay ( 3-off)
This polarized relay was patented by R.E.H.Cagrant1947 ( US2559399). Telephone mfg co, UK
The relay has two coils, ea@dB00 Q. When the current in both coils in series iheitdirection is:
< 0.12 mA then the previous contact positiom&ntained
> 0.12 mA then one contact is closed, depenaimgolarity.
Three of these polar relays are used in the RB R8I C, D and E in the strobe unit).

The sensitivity of this relay is
remarkable: 0.12mA x 0.4V with both
coils in series is 0.05 mw !l

This is a record | think.
Problem: the magnets attract iron

particles which shorted the moving
contact to the case in one of the relays.

Rebecca Mk8 TR 8193 23



B : Murphy transformers

The TR 8193 has 5 small reactors, and 6 transficrnd\ll are wound on a tiny E-I ferrite core, and
potted in a round mould. The transform&ls T3 and T5 have a long primary on 300V, and a short
secondary, biased on -44V. All are wound with viaig wire without additional insulation.

After 50 years, either the primary or the secondeay interrupted, but not fully- the resistance twen
from a few hundred ohms to several kOhm.

It is nearly impossible to re-wind the original
transformer because the ferrite core is brittle, an
glued inside the bobbin.

So | decided to remake the transformer on &
EE core with 900 primary turns and 200
secondary turns.

This worked perfectly. The new transformer
fitted quite well in the available space.

The ringing of the 200mH primary with the
internal and external capacitances was 80kt
not far from the original 100 kHz.

C : TCC Visconol-X capacitors

These metallized paper capacitors, impregnatel @&ll, are used in the strobe unit as timing
capacitors. After 50 years, they are very leakth shunt resistances of a few MOhm. Nearly all
had to be replaced by modern foil capacitors.

Rebecca Mk8 TR 8193 24



