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QOFERATING INSTRUCTIONS NO. EB 995

FM/AM SIGNAL GENERATQR

TYPE TF 995.
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SCHEDULE OF PARTS SUPPLIED.

The complete equipment comprises the following items:=-

1, One Instrument Type TF 995 complote with attached llains

output cable and velves, etc., as under:-

Valves: Seven: Type EF 91
One: Type ELS1
One: Typo 6C% or L77
Cne: Type QSlSO/lS
One: Type bZ4G
One: Type EB91
Lomp: One: Osram 0875 6,5V 0434

Crystels: One: Type H.A. 333,33 ke/s Oscillator.

One: BTH Typo CS/2/A Rectifier.
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2. One: Terminating Unit Type TM 4308.
3« One: Plug ~ tip, ring and sleeve = ST and C 4006,

4, One: Instruction Book No. EB 995.
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1., DESCRIPTION.

1,1, General. The Signal Generator, which is a.c. mains oporated,

orystal standardised, and mey bo either frequency or amplitude modulated,
has & froquency range of 13,5 Mc/s to 216 Mc/s in four bands and an output
lovel range of WV to 100mV. Facilities are provided for both oxternal
and internal modulation, the latter at 1000 co/s to frequency doviations
ranging from 25 ko/s to 600 ko/s - depending, in part, upon cerrier
froquoncy - and to amplitude modulation depths up to 50%.

A separatc crystal-controlled oscilletor provides fourteen
checking points on each band and tho beats may be heard oither via the
receiver under test or by hoed telephones plugged into the crystal
oscillator circuit.

To facilitate tuning, a worm and wormwheel slow-motion drive is
incorporated and the cursor of the tuning dial is adjustable so
that it may be set to correspond exactly with the nearest crystal check
point.

1,2, Design Details.,

(a) RoF, Circuits. The r.f. oscillator itself is variable only over the
fundemental frequency range of 4.5-9 Mo/s, the four output bands of

13,527 Me/s, 27-54 Me/s, 54~108 Mc/s and 108-216 ic/s being obtaincd

from & cascode of four genged harmonic multipliers of X3, X2, X2 and X2
rospoctively, the outputs of which are selectod by & frequoncy range switch.
The r.fs output is applied to two resistive ladder-notwork attonuastors in
cascade, the first of theso boing in 20db stops (i.0., voltage decades) and
the socond in 2db steps, and thence via a screoned output cable to a pluge~on
terminating unit having two cutlets giving 1uV-100mV at o source impedancc of
520 or 75Q. Tho input to the attenuating system is monitorecd by a meter having
z 1 db celibration marks for finc adjustment.

The crystal calibrator - the crystal unit of which has a fundamontal
froquency of 333.33 kq/s - i3 coupled to the variable primery r.f. oscillator,
the het. supply to the crystal controlled valve being switched on automatically
whon a telephone plug is inserted into tho checking jack. A 5T /Eéff
(b) Modulation System. Either external or intornal a.f. m96élat{bn'zf:ﬁ. gf,
sem.) may be applied, the internal source boing a 1000 c/s valve oscillatcr.Jﬁ’
Frequency mcdulation is applicd to the r.f, oscillator by & reactor valve -
fed from the a.f. source via a continuously veriable potentiomet:cr, cathode
follower, and ganged attonuating system which nmaintains the deviation
sensibly constant at all radio frequencies in every band. The normel
devintion ranges on all carrier bands are 25 ke/s and 75 ke/s, but switching
is provided which enables the deviation to b6 increunscd proportionally with
inersase in carrior frequency multiplication, the maximum deviation on the
highest froquency band thus being 75 x 8 = 600 kc/s.

- Amplitude modulation, to & continuously variable depth extending to
50% in the cmsc of the internal 1000 c/s sourceo, 1s appliod to whichever
of tho harmonic multipliers is functioning as output stage, this mothod
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helping to reduce the spurious frequenoy modulation often encountered
when modulating the r.f. oscillator directly.

(¢) Monitoring Arrangements. A moving coil miecroammeter on the front panel,
used in conjunction with a corystal rectifier, continuously monitors the

r.f, input to the attenuators when a spring-loaded key~switch is in the
normal position; the two alternative positions are for reading f.m.
doviation and a.m. depth respectively, the former by the measurement of

the modulating voltage injocted into the reactor valve and the lattor

by similarly checking the input to whichever multiplier is operating

a8 output stage.

(d) Powor Pack. & full wave valve roctifier providos all de.c. het. roquiromonts;
in tho casc of the reactor and r.f. oscillator valves tho h.t. is noon
stabilisod. Tho primary of the transformor is tapped to allow for operation
from 100V - 150V or 200V - 250V, and adequato r.f. filtoring is introducod

into the a.c. input cirouit,

2, OPERATION.

201, Installation. Tho instrument is normally despatched ready for oporation
from 230V 40-100 o/s supplies unless otherwise specifiod. It can also bo
adjustud for operation from other voltages between 100-150V or 200V - 250V,
Should it be necoessary t¢ alter the transformer tappings, romove tho panel
from the oasz to gain access to the mains transformor, which forms part

of the power pack and is attached to the bottom of tho case, If necessary,
tho mein panel assombly can be separated from the power pack by disongaging
the 6-way plug-and-socket connection on the latter., If tho operating voltage
is betweon 200V and 250V tho only action necessary is the changing of the
fly-loeds on the front tag panol. If, however, the supply voltage is botween
100V - 150V, the two loads strapping tags 2 and 3 (on tho small tag pancl

at tho rcar of the transformer) should be unsoldored and conneetod 86 that
tags 1 and 2 are common, and tags 3 and 4 aro common. The fly leads shouild
then bo romoved from the larger tag panel, the panel removed by unscrewing
the one fixing scrow, turnod over and roplaced, Tho fly leads should now

be connocted as required in accordance with the 100V~150V markings on the -
now roversed - front tag panol.

2.2, Comnocting to a Recciver. Tho output cable, vhich is permancontly
attached to the Signal Generator, is terminated in & coaxial socket and
when not in uso normally housed in the rightehand handle rocoss.

For gonoral test use, tho output cable should bo connected to the
INput socket of the TERMINATING UNIT supplied with the instrumont. The
520 or 750 OUTlets of the torminating unit may then be directly connected
to the eeriel input of receivers with 520 or 70/80Q input circuits i,e.
roceivors designed to operate from sources having impedances of this order;
the e.m.f, developed by tho Signal Generator itsclf being in series with the
internal 520 or 75Q source impedence.

Vhere the receiver undor tost is in such a condition that o large
input is roquired to cobtain any proliminary response, the output cable may
be connected directly to the recociver., The output impedance is then 75Q

M.I.LID.
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and tho output voltage is doubled, i.c. increased by 6db rolative to that
indicated on tho panel meter and attenuators. :

23+ Tuning tho Signal Generator. Soloct the appropriate frequency range
by meens of tho RANGE switch end rotato the TUNE control until tho
roquired frequency marking on the diml is opposite tho cursor linc.

Whors the highest frequency accuracy is roquired, plug a pair
of high resistance phones into tho CRYSTAL CHECK jack and check the dial
calibration against the nearest harmonic beats availablo, Any slight
discrepancy ot the check peints should be allowed for by adjustment of
+the millod boss in the coentre of the dial to bring the cursor oxactly
in linc with the calibration mark at the froquoncy to which tho Signal
Gonorator is tuned.

2.4.~Adjustmﬁnt of the OQutput Level. Tho r.f, output of the instrument
is monitored by the panel meter and oontrolled by two attonuators, marked
QUTPUT VOLTAGE and MULTIPLY BY. Having tured the Signal Genorator to the
roquired frequency, bring the meter to the SET R.F. mark by nvans of tho
8ET CARRIER control. The output levol at the 520 or 76s1 0UTlet on the
TERMINATING UNIT is then equal to the sotting of the OUTPUT VOLTAGE
attenuator multipliod by the setting of the MULTIPLY BY attenuator.

The various attenuator settings are also cngraved in red o
indicato the output lovsl in db rolative to 1YV and, since adjustment of
the attenwntors gives a minimum output level incremont of 2db, the pansl
meter is alsc scaled with 41db and ~1db marks above and bolow the SET R.F.
mark. Whers an output level equivalent to an odd number of decibols
rolativo to 1uV is rcquired, sdjust the attenuators to the ncarost oven
number, nnd by means of the SET CARRIER control adjust the penol meter to
indicate plus or minus ldb as required.

Thoe output voltage levels indicated by the attonuator settings,
end which rofer to tho 52Q or 75{ outlets of the TERMINATING UNIT, aro
only correct whon the meter reading is maintoined at the SET R.F. mark.

245, lodvlation. The Signal Gonoerator can be oporated with the carrier
unmodulated, freguency modulated or amplitude modulated from cither an
internal or oxtornal source, the choice of modulation being made on tho
MOD SELECTOR switoh. For unmoduleted operation the switch should, of
courso, hc sot to C.W.

(n) Frequency Modulaticne. To froguency modulate the carrier at 1000 ¢/s
by moaens of tho internal a.f. oscillator, turn the MOD SELECTOR to
INT MOD -~ F.M. and set t¢ the required deviation, os indicatod in kc/s
on tho appropriste scale of tho meter when the METER READS key swibtch
is tonmporarily held toc F.M., by adjusting the SET M0D control; on centring
thoe key the doviation becomes that previously indicated by the metoer and the
latter is returned to its normal r.f. monitoring function.

Tho maximum deviation indicated by the meter is determined by the
sottings sclected for the two controls, DEVIATION RANGE and DEVIATION,
NORMAL - HIGH., With the latter nat NORMAL the maximum deviation obtainable,
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and thus the appropriate meter scale, is determined by the selection of
either 25 kc/s or 75 ko/s on the DEVIATION R.NGE switoh, With the
DEVIATION, NORMAL - HIGH switch sct to HIGH tho meximum dovietion as
indicatcd by the panel metor and DEVIATION RANGE switch is multipliecd as
follows: on tho 27-54 Mc/s band, X2; on the 54-108 Mc/s band, X4 and on
the 108~216 Mc/s band, X8,

To apply external frequenoy modulation within the range 50 c/s to
15 ko/s, switch to EXT 20D = F,M. and inject the oxtornal sourco between
the Barth and EXT MOD terminals, The deviation may bo set and monitorod
as in tho case cof intornal frequency modulation. An input of tho ordor of
15«20V rem.s, is required for full deviation with the DEVIATION RANGE switch
sct to oithor 26 kc}s or 75 ko/s and tho DEVIATION, NOEMAL ~ HIGH switch sct
to NORMAL.

(b) Amplitudo Modulation. To amplitude modulsto tho cerrier at 1000 cfs
by means of the internal a,.f. oscillator set the MOD SELECTCOR switch to
INT MOD ~ AJM. and, by means of tho SET 0D control, set to tho roguired
dopth on the top scalc of the meter with the METER RE DS koy held in the
AM, position. As in tho case of frequency modulation the modulation
becomos that previously indicated by the meter when the METER READS key
is roturned to its central position.

To apply exterpal emplitude modulation within the range 50 o/s to
10 ko/s switeh to BXT MOD - A.M, and apply tho external source betwoon
-tho Eaorth and EXT MOD terminals; the modulation depth being sot and
monitored as in the case of internal amplitude modulation. An input
of the order of 30V rem.s. is roquircd for 30% modulation.

2466 Synchronising Signal. If a synchronising signal is required from

the internal 1000 ¢/s audio oscillator, or if the audio tone is required
for external testing purposes, it may be takcen from between the SYNC and
Eerth terminals when the MOD SELECTCR switch is set to either INT MCD - F.IML
or INT MOD -~ A.M. The levol is of the order of 100V r.m.s. at a scurce
impedence of appreximately 250 K,

247 Operational Summary. The following is a brief summary of the foroegoing
operating instructions, the figures in brackots roferring to the sections in
which tho verious points are more fully discussoed.

Supply: Check that the mains transformor is correctly adjusted for thoe maeins
voltage (2.1).

Connoctions: Normally couple the output cable to tho TERMINATING UNIT and tako
tho output from the latters 520 or 75Q calibratsd 0UTlet socket (2.2).

To produco re.f. signals: Switch on the SUPPLY, sct to the appropriato
froquency range and adjust the TUNE conmbrol to indicate the required froquency
(2.3).

Qubput Lovel: Switch to C.W.and bring the meter to the SET R.F. mark by
- moans of the SET CARRIER control., At tho SET R.F. mark the e.m.f, at tho
5261 or 75 QUTlet is as shown by the prcduct of the attenuatcr ongrevings
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and is correspondingly more or less at the 4+ 1ldb and -1db narks (2.4).

Modulation: To frequency modulate the carricr at 1000 o/s switch to INT

D = FoMs Solect the required doviation range by means of tho DEVIATION
RANGE and DEVIATION, NORMAL ~ HIGH switchos; hold the METER READS key
temporarily tc F.il. and adjust the SET MOD control tc produco tho required
doviation. To apply external froquency modulation, switch to EXT MOD - F.l.,
apply external source between EXT MOD and Earth terminals and sct devintion
as befores (2.548).

To amplitude modulatc the carrier at 1000 ¢/s switch to INT MOD ~ AJM.,
hold the METER READS koy temporarily to A.H. and adjust the SET MOD control
to produce the required depbhs To apply externel amplitude modulation, switch
to BXT MOD -~ A,M., apply external source between EXT MOD and Earth torminals
and set modulation depth as before (2.5.b).

Synehronising Signal: An audio tost tono is availablo betwoon SYNC and Earth
Terminels when tﬁe MOD SELECTOR switch is set to cither INT MOD - F.M. or
INT MOD - AM. (2.6).

3«  MAINTENANCE,

3.1e The valves, which are listod on Pago One under Schodule of Parts
Supplied, are sccessibls aftor romoving the instrument from its casc; all
reofs valves cre within an inner screoning compartment which may bo removed
aftor slackening the thrwescrews at its roar.

Replacoment of tho r.f, oscillator or recactor valves may affect the
deviation calibretion to some oxtent unless tho valves arc spceinlly selected.

342¢ The deviation calibration may be chocked, and restorcd by the adjust-
ment of an internal preset control, cither by comparison with a Deviation
Moter (such as Marconl Instruments Typo TF 791B) or by the "disappoaring
oarrior" method doscribed below. In cither case, the oalibration may be
restored by adjustment of the preset resistor marked R82 on the circult

diagram end mounted on the sub-chassis behind the metor.

The socond mothod of checking referred to above deponds upon the fact
that the oarrier = as opposed, of course, to tho side-bands ~ disappcars
whon the modulation index g (the ratio of the froguency deviation SF to the
modulation frequenoy f) has values of 2,4048, 5,5201, 8,6537, 11,7915, otc.
Therefore, the doviation &F = uf; for example, if the applied modulation has
a frequency of 10 kc/s and the deviation is progressively incroascd until the
carrier disappesrs, the deviation rust be 2.4048 ¥ 10 = 24 kc/s and, again,
545201 X 10 = 55.2 ke/s.

To determine these points, apply the output of the Signal Generator
to 2 narrow band (communication) 8e4Me Receiver and tune the lattor to the un-~
modulated output froquency of the Signal Gonorator. Set the beat oscillator
of the receiver to give an audio note, then frequonoy-nodulate the signal
at o fairly high frequency outsidc the pass band of tho a.m. receiver, such
&8 10 ko/s, starting from zero doviation and incrcasing the doviation until
the beat with the carrier disappoars. At this point the actual doviation
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can be oesloulated as described above and tho presot control within the
Signel Generator set to produce this reading on tho meter when the
METER READS key is temporarily held to F.M.

N.B. The deviation must be detormined with the key central, not in the
F.M. position.

3.3+ The oscillator orystal (333,33 ko/s) is of tho plugein type, and is
eccossible after removing the covor of the r.f. box.

344, The roctifier crystal is accessible aftor romeving the cover of the
attenuator, Tho crystal is B.T.H. type CS/2/A4, and is inserted in clips.

Tho static conditions arc of the following orders:=-

2eCohat. = 250m=0=250
fe0el.t. = 6.3V
deveheta{1) = 250V
dﬁcohcto(z) = 150V

M.I.LTD.
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