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1.
2.

S

1.

(a)

GENERAL INuTRUCTIOVS.

Before staring any experiment a circuit diagram
must be drawn in your practical notebook.
Thenever a question is csked or .current required
an answer must be given in the notebook,
‘henever an H.T. or L.T. circuit is to be wirsd
such connections mus be most carefully checked
for shorts before switching in power suppliss.

TeAToG. Oscillator.

Using a small indirectly heated tricde M.L.6
(V.T.105 in T.115k) wire up a series for TATG
oscillator as shown in the following diagram.

(b)

(e)

Note the heater of ths valve is already wired
to the L.T. terminals..at the tap of the board.
The grid coil is & smell inductance wound to
tune over the sams Bonge as the anode circuit
and the choice of grid lcek is left to the
“operator. .
Having checked thc Ulrlnpg make sure that the
mains supplies 6.3v 4.Ce for L.T. and 250v D.C.
for H.T. are both switched off. The switches
are located to the isft of the power socket.
Insert this power plug sni switch on L.T. O8LY.
Agcertain that the valve 1i- hts, then Suleh on
HoeTo

#ith the grid condenser set to mld—p051t10n
adjust the anode tuning control for an indica-—
tion of maximum oscillatory current as showin in



Page 1i0.2.
M2. Comment in your practical notebooks on the sig-
nificance of the variations of resding of M1l, the
supply mseter, and the corpssponding readings of M2, the
oscillatory current meter, as the cnode cireuit tuning
is altered. . '

(d) Taking the efficiency of working of the oscillator for
a given grid setting as the ratic of oseillatory cur-
rent to supply current, adjust the cnode tap and select
that value of grid leak for meximum efficiency. hy
should these adjustments control the sfficiency of
working? : :

" (e¢) Using the wavemeter W.1117 ascortocin at what frequency
your oscillator is operating. Bswore of harmonics.

(f) Select any frequency between 3,000 Ke/s and 5,000
Ke/s and adjust your oscillator to opsrate at the freq:.
N.B. Setting up the desired frequency can best be
accomplished in the following way:- Simce from (&)
above the operating frequency is clresady known it is
apparent whether an increase or dccrcase of frequency

- is neeessary to reach the desircd frcquency. Thus the
direction in which the anode and ;rid condenscrs must
be altered is known. The final approach to be desired
1s then made: . :

Alter the grid tuning a few degress in the right direc-
tion, then adjust the anods tuning for maximum oscillo-
torg circuit. Determine the new frequency with the aid
of W,1117, and repeat this procedure until either the
desired frequency or frequeney very close to the desirsd
frequency is obtained. Final =djustment may be made

- by setting #.1117 to the desired frequency, adjusting,
in .order, the ¢grid tuning, then th¢ anode tuning, rfor
maximum indication in the wevemeber.

NOTE: Use the wavemester sensitivity control to guard
against overloading the mctcr.

(g) +vhen the oscillator is functioning touch the grid ter-
minal. what happens? «hy is this?

2o rarallel Fed T.A.T.G. Oscillator.

(a) Rewire the oscillator boerd to the following circuit:

see page No.3 for diagraum,
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(b) Select any frequency between 3,000 Ze¢/s and 5,000
Kc/s and adjust the oscillator to that frequsncy.
This operation can best be cffscted by setting the
grid condenger to mid-position, tuning the cnode cir-
cuit and estimating the frequency of operation. The

_ procedure detailed in 1(f) should bc used.

(c) Apply a shunt across the R.F.C. /het happens? ihy
is the inclusion of an RFC necessary when using
parallel feed to an oscillator?

(d) wWhat purpose does .002 uF condenser ssrve?

(e) If the reading in the supply mcter becomes abnor-
mally high what components woull you suspect as

« faulty? :

3. The Hartley Oscillator: Secriss Fed.

(a) Using en 1.L.6 (V.T.105) wire up ths foilowing,

series fed Hartley oscillator ci.cuit -

H I
< ; ! | Cl = .000l pF
e e ; | G2 =.00015 uF variable.
e My 03 = 25 uF
; MWHJ f { bA 1 = 100Ka,50Ka, or 10Ka
L Cr AN Ml = 0-50mA’ D.C.,
= ___w_-_'ii,;- | M2 = C-500mA K.F.
TR
:fwﬁci Rig l .
i 1




(b)

(c)

(a)

(e)

be H

PE‘.Q': S,E.Q‘..LL"
Adjust the oscillator for maximum ¢.7iciency by
varying the position of the H.T. t77 ond select the
most suitable value of grid lesk., ihat further
gefficiency adjusting device could have been provi-
ded? Refer to the circuit disgram of T.1087 M.O.
Section. wWhy should any alteration of H.T. tap vary
the efficiency of operation? ,

Set C2 to its mid-nosition and cstimate with the
cid of #.1117 at what frecuency thc oscillator is
operating. : ‘

NOTE: Make sure that it is the rroguency of YUUR
oscillator which you are measuring. . ant is the
casiest way in which to check this?

Chooss. any frequency betwessn 4,000 Ke/s and 6,000
Kc/s and adjust the oscillator to thet frequency.
Why .is this adjustment much easier when employing
this type of oscillator?

Touch the grid terminal when thc oscilllator is
operating. #hat happens? {hy is this?

(2)

artley Oscillator ~ Parallel Fed _
Rewire the oscillator to bc perallel fed as below:=-
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(b) Adjust the oscillator to opercts at a selected
frequency between 4,200, and 6,000 Xe/s.

(¢) .hat purpose does the condcnser Ch serve? +het
governs the choice of such & condenser?

(d4) How could you easily check that the oscillator wed
functioning, if a wavemeter Or agscillatory currcnt
mecter waes not available. Explain the mode of 0PEriw
tion of your test.

5. The Colpitts Oscillator = Jerics fode _
(2) Using a V.T~105 (M.L.6) wire up tiuc following serice
fed Colpitts Oscillator. :

A i T
& 2 | ;
7 & % ‘Cl,CQ .00015 uF {(var)
i — 703 .0001 uF
0 i - ;t‘\i Ck .5 pF

L 1 & Q:
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(b) For L use the whole of the inductonce on the board.
Set C1 to its minimum position and vary the setting
of C2 until maximum oscilleatory current is obtaineds
Jhy should the setting of C2 vary the amplitude of

. oscillatory current?

(¢) With the aid of W.1117 estimate the frequency Oof .
oscillations. Beware of harmonics. The fundamental
will, in general, be that frequency at which the
amplitude of oscillations ig a maximum. This is not
always true. .Jhy?:

(d) By adjusting the settimgs of Cl and Cc2 set up the
oscillator to operate at half the freguency obtained
in (¢) above.

(e) Adjust the value of inductence and the variable
capacities until the frequency of oscilletions is
double that obtained in ?c).

(f) #hat purpose does the RFC in HT lead serve? .hat
other component might be used instead? (Refer to
circuit diagram of hetsosc.in R.1155)«

6. Colpitts Oscillator = Parallel fed.

(a) Rewire tne above circuil so thet a parallel fed

 Colpitts Oscillator is obtezined
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NOTE: That no oscillatory current meter is used.

(b) By varylng the emount of iInduetance in circuit
and by adjusting Cl and C2 set up the oscillutor at
4,000 Kc/s.

(c) How is it possible to obtain a visual indication
that the oscillator is functioning.

(d) 4hy is it not essential to provide = fixed con-
denser at X? On what grounds might the inclusion

~ of such a condenser be considered desirable?

(e) If the RFC burnt out, what would ycu sugzgest as the
probable cause of the trouble?

(f) If the meter, but not the RFC burnt out; what
might be the trouble?

(g) Are either of the foults likely with the present
apparatus?

7. Tuned rnode Crystal Grid Oscillator. (¥iller).

(a) .Jire up the followinr oscillator circuit using a
small 4/F Pentods V.T.52 (Crystal Oscillator
T.R.1133). ‘ e
NOTE:This valve hes an international octeal base
with top cap grid.

%—
= A g




(e)

(d)
(e)

Page 110.7.

It should be noted that the screen supply and the
cathode biassing are both fixed below ths bocrd.
Complete the circuit as indicated in the above
diagram. Insgrt a crystel of frequency hetween
4250 ¥c/s (Stores Ref: ¥o: 10X/4250) end 6220
Kc/s (Stores Ref: No: 10%/6220).

Vary the tuning of the enods circuit Qnd draw a
graph in your notebook to indicate the rcl-tion
between anode current of the valve and incrsase

of capacity in the anods circuit. Jhy does the
curve "dip"? /hat is msant by the slow sids of a
dip, and why should crystal oscillators be sct 10%
in the slow side?

In what way 1s the valve safeguarded when cathode
bias 1s employed?

The figure below indicetes the underside view of an
actual octal valve holdcrs and illustrztes the
accepted method of numbering the pins.

4 - o~ .

s o Remembering that V.T.52 is
3/ 5 o \&' an =/F Pentode ih which the

' suppressor is invariably
Ao §;> o jr . internally strapped to
cethode, complete the valve

N O o ' pin dicgram at side.

i e :
Underneath View.

Thus V.T.52
Pin 1. Blank.
. Heater
L) j\_nO de .

o SCrEen.
. Blank.
. I'0 Pin
. Heater,
. Cathode

O~ O

. Top Cap Control urld.



(f)

(g)

(h)

;{;@‘;ﬁt"e NO . 8:_

e e e

Check the calibration of the J+1117 by tuning it

to the crystal fundemental and noting the discrep-
ancy between the frequency as indicated by the
calibration chart and that of the crystal.

Continue checking the calibrction of the wovsine ter
by tuning to second and third harmonies of ths cry=-
stal.

Bearing in mind that-the magnitude of the wavemcter
deflection is proportional? to the magnitude of
oscillations, compare the amplitude of oscillations
of fundamental, second =znd third harmonic of cry-
stal. Is this true? Give reasons.

8, The Pierce Dscillators - Crystal Anode Grid Oscilla-

(a)

(b)

(c)

tor

Jire up the following ogcillator using a V.T.52.

e entne e iﬁg e A g .

E

§

?

[ T — ». o

Cl - .01 uF R1 - 100 K

c2 - ,00015 uk R2 - 200 ohms

C3 - «H uk R3 - 1K

Ch - .01 uF RE - 20 K

Vary the anode tuning until the oscillations
occur. Note it may be necessary to alter the
amount of inductance as well as varying the
setting of C2.

J4hen it has been ascertained that the anode cir-
cuit can be tuned draw & graph in your notebook

to indicate the relation between anode current

of the valve and varisdtion of anode cct ceépecity
as the capacity is-increased. Contrast this curve
with the one obtained when using the tuned anode
¢rystal grid oscillator and comment on the diffcr-
ence. .

Adjust the anode tuning so that the oscillefor

is "10% on the slow side”’. Use the wavemeter

to prove that harmonies of the crystal are being
generated.
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(e) Remove the crystil and replace it with one of higher
than one of lower frecusncy. Comment on the results.
Note that the crystal monitors (i.s. Crystal
Monitors, Types 1 and 2) employ a Pierce Oscillator
circuit. .Jhat adventege in respect of o simplified
anode load can bc elaimpd . for the Pierce oscillator?
Verify your conclusions by setting up ths following
Pierce circuit. Plug in crystals of differing
freqdencies and check that oscillations arc occur-

ing o F.;(,i;\ YW
! A A
. ) ;’. § ! é
IS ,
3 f P
ettt s e e ] l :
s | "
- e e e A N N HT

A T e TR TE RSNV SPRDRE S
'

ol

!

T N A it o1 BT b L T ¢ e i s U Ly o, At e g APt

R1 100 K« 01 G4 .01 uP
R2 200 = C3 «5 uF
R3 1 K =

R4 20 Kx .
Instructions for the Cnsrating of Powsr ..mplifier
Boards_and Asscmbly of Simple Transmittcr.-
l. Neutralised Triode Fouer- ~iplif ierl.
(a) .ire up the following circuit using two M.L,
6 (V.T.105) onc vzlve for oscillator the othcr as
amplifier. It will be appreciated that this in-
struction involves the use of both the oscillator
and, power amplifisr bhoards. :

gee Page No.l1lO for diagrarn.
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€1l 00015 uF variable
c2 ..0001

C3 .00015 uF variable
C4 5 uF ‘

C5 .0005 uF

C6 3 - LO puF

C7 .002 puF o

C8 .00015 pbf variable
C9 ,005 uF

% ¢l0 2 uF

NOTE: 4 should be the ¢

s

R
R2
R3
RL
R5
R6
R7

e 3

“_% pu 5%
= e
R &

f
30 K 111 G=5Ctao DC
10 K M2 0=500iia RF
30 K M3.C-75la DC
50 K '

500 chms

2 - 10 K.Pot.
1X

e NSV

o nn

nd tap in P.A.cnodc coil and

B the next tap. It moy be necessery to move B

further down thc coil. :

Disconnect the lead from C5 to oscillator anode
circuit at X, and adjust ths oscillator to operate
at a given frequency between 3,000 and 5,000 K¢/s.
(Consult the instructor ond see page 1 peras(f)
“for method of setting u»n to ziven. frogusncy).

dith Sw closed adjust R6 until there is no reading
in M3. On what point on its

opcrating? How is thi

characteristic is V2
o s
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(d) Open 8 and conncct C5 to No.3 tap on oscillator
anode circuit. Jhy is an indication optained
in M42 4
(e) Vary the P.A. cnode tuning until max: dip is
obtained in Ma. .Jhy should this occur? ~djust C6
uritil on rotation. of CA minimum change occurs in
reading of M. . 8 This process of
neutralising is employed in T.1131 the ground staw
tion VHF transmitter. ./hy should neutralising be
. hecessary? :
(f) Close S and®adjust anode tuning for minimum feed
to V2. Jhen will this occur? .
A simple M.O.F.A. has been constructed.
NOTE. ALWAYS SYITCH OFF H T BEFORE MAKING CIRCUIT
, - CHANGES. -
2A Loading the P.A., Stege Method A.
The transfer of power to an aerial can bs sim-
ulated by the cmployment of the following aerial
(artificial). '

B géfﬁv !
4 \“‘gy'f L % I, = adjustobls coupling

;ﬁ &S ﬁ;% coil

/’g AJC - 00015 pF

£ e | Bl B2 Lamps 24v 67
N { M5 O - 500 Ma R.F.

X ¢ N
PR Awope fe7 L

3,

The artificidl asrial board must have the same
number as the ¥.:. board, and is to be connscted to
" the latter by the lugs provided, thus ensuring that
the aerial coupling coil #ill not. foul the P.A.
anode coil. s

Starting with small vclus of coupling tune the
aerial for maximum indication in the aserial cur-
rent meter. Retunc the P..\. stage if necessary.

Jhy may this adjustment be required? Increzse the
coupling retuning acrial and P.A. stages until
maximum output is obtained. What value has this out-
put? How does the P.4. feed change as thc coupling
between P.A. anodc circuit and aerial is increcased.
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Why should this chonge occur? /hat variction of read-
ing occurs in the grid current meter and the feed
me ter to the oscillator when the P.A. anode circuit
ls tightly coupled to ths.aerial?
How does your method of adjustment and mstering enable
you to prove that the amplifier is working under Class
C conditions?
Vary the drive to the amplifier stage in order to
obtain maximum output.
Obtain an estimate of ths power cfflclcncy of the
stage by comparing the power dissipated.in the arti-
ficial aerial with the calculated 20ower supplied to
the Pvh. stage obtainsed from meturlnn and measurement
of the P.a. supply voltoge. . How coulﬂ you increase
this efficiency?
B. Loading the P, A.‘Stage Method B. ,

The link couplins coil of the artilicial aerisl
is to be disconnected and the lamps and mster
capacitatively coupled to the P.A. anods circuit as
indicated below:

iR
AR - R O
L——»»%# ‘/MtT\
N ol o
T
T
’ [
_Tui. Anode Circuit C = .01l uF (Fixed)

‘ Tl is an adjustgble tap on the P.i. anode circuit
whilst T2 is connected to the same point os the H.T.
feed.

Starting with Tl close to T2 and rcturning the P.i.
at each adJustment vary the position of Tl untll max=
imum power is transfcrrcd to the artificial asrial
circuit.

.. -Jhy should altsrction of tap Tl affsct this trans-—-
fer? -
3. Keying the Transmitter.

Flace the key in the H.T. negative line and monitor
the radiated signal on one of the laborator Py recelivers.
Try and account for the quality of ths transmission.

Lo Grid Modulation of the Transmittcr.

Grid modulation of the power cmplifisr can bs
obtained by working the stage under Class B and Class
C conditions and varying the bias 2t audio frequency.




Why cannot Class A condition be used?

Modify the grid of the P.A. stage to include the
secondary of the microphorie trensformer on the P.A.
board. Connect the primary of the microphone trans-
former in series with a carbon microphone energised

from a 4v source. /ﬁwx
r. Wf’._.. T__..._ . .J

Use two 2v 20 AH ..cos to

polarise microphone,Wnat
b would you imagine the
ratic of the microohone
transformer to be? How
could you obtain an inw
dication by measurc~

3 L . ment?

]

319
=

<@
"'"'P“q“" P o
o

Hi-
Test the quality of transmission by monitoring on &
laeboratory rsceiver. ./Jhat visible indication exists to
show that the modulation occurs? How could the dcpth
of modulation be increased whilst still using the samnge
microphone circuit and type of modulation? Draw an I-
Vg diagram to illustrate the opsretion of thls typc of
modulation.
5. Anode Modulation of thc Trensmitter,

For this purpose a two stage cUle omplifier is to
be used. :

why shéuld this be necessary? Jire up the following
circuit on the anode modulation boeard:—

See Page No.li for diagram,
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Anods Modulation Board
V1 MHLD 6(V.R.101) Cl = 4 uF or 2uPF.
V2E L (V.T.52) Q2 - L uF
C3 =~ 01 uF
R1 1000 OHMS Ck = 5 uF
R2 B5C K " . C5 = k uF or 2uF
R3 20 K " )

R4 500 K "
R5 10 X "

R6 500 or 1000x

dhat purpose does the combination C2 R3 scrve?

In some cases self oscillation of the amplifier ocn
be prevented by reverd sthe sgcondary conncetions of
the microphone transformer., The transmitter wiring
should next be altcred so that the P.A. section
rcceives its H.T. supply from the point merked ¥ in
the modulation ¢ircuit. ‘hy is this? ‘

Monitor the output of your transmitter on onc of
the laboratory receivers adjusting the bics in the
P.a. stage Por maximum depth of moduletion. hat
gconomy is e¢ffected by endsavouring to meintain a
high depth of modulation? Commcnt on the statcment
that the audio power supplicd by modulation is threc
times the R/F power supplicd by the P.A. stagc.
Chcock the waveform of your modulated wave by cDoly-
ing the R.F. voltage developed across thc »... cnode
circuit to an oscillogreph tusc D.C. -isolating con= .
densers). :
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6« Construction of Transmitter using Beem Tstrode
as P.A. Stagc. -
Wire up the following circuit:—

, i HTe
M t
y @
i -;\‘ 2 F\S' . .
= > =
N -, §
| 3 iﬂa e 3
7:C4 3 4)
$ ﬁf\j
| L
R
Rl = 500m . .
R1-- 1 K m = R L
R2 - 10 K Var: clL - 2. uF N
R3 - 5000 02 - .0003 uF 3
R4 - 50 K C3 = 0003 uF '
R5 - 10 K Ck = .00015 uF Vor: G.g. 005 uF
R6 - 50 K CH5 = .5 uF
R7 = 50 K C6 - .00015 uF Var:
C7 = ,0001 uF
K - Koy _
V1l - ML (VT 105) ~ R.C.A. 807 (V.T.60).

Measure thc voltage dcveloped across R3 with an
fr"-_oVoOI
(NOTE: sStart on highost volts range) when the key is
OpEN., ’ :

Is the M. 0. oscilleting?

- X
Close the key and mecesure thc voltage across
R3 again'.

2repe
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Is the M0, oscillating now? iZccount for the fact
that oscillations accur now whereas.they did not
previously, ‘

Tune the P.A. to the M.0.. Hoy is’this done?

Adjust the artificial serial coupling and the bias %o
the P.A. stage for maximum outpute.

Is the P.A. stage inoperativs when the key is open?

Try the effect of grid and anode modulation on this
transmission and compare the rssults of monitoring
your transmission with those obtained when using the
brevious transmitter. Comment on the quality of koy-—
ing when using C.W. and quality and depth of modula-—
tion when using R/T.

What blg advantages has the R.CeA,807 over an M.L.6
when used as. a power amplifier? Under what congi=-
tions is this benefit not secured?

7+ Crystal Controlled Transmitter. .
(a) Use a crystal oscillotor as describcd on pages
7 and 8 as the drive unit, and, as previously,
use either a neutralised triode or = bsom te b~
rode as P.A. stage. Jhy is a better nots ob-
tained when monitoring this transmitter?

(b) Give the P.A. stage moximum bias and tune it
to double the crystel freguency.

Of what general advantage is +this process®?



| GENERAL INSTRUCTIONS.

1. Before starting &ny gexperiment a circuit diagram
must be drawn in your practical notebook. |
2, Jhenever. a question. is asked. or current regquired
. an answer must be. given in the notebooks :
3. Whenever an H.T. or L.T. circuit is to be wired
guch connections must be most carsfully checked
for shorts before switehing in power supplies.
. Instructions for operation of Receivey Boards.
1.(a§ Simple one valve detector. .
(b) Employing an MHLD6 (double diode triode V.R.101)
.wire up the following ¢ircuit using an aerial
‘tuning board and a detector boarde

L 250K
; |

F
e

FiG 1

The aerial tuning coil to cover the medium frequency
broadcast band is marked medium "f% ané has three
windings, the base connections from the underneath
being as shown. :

Ly
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Adjust the potentiometer F for-maximum voltage atb
the anode of V, and search for & signal. If no
signel is obtained rewire circuit as indicated
in Fig:(ii). ‘

2, Simple Receiver with Regenexation.

;- .

I e Y
o ,éﬁ-———~4}—-w
£,
' } | Cz:p A+ {
B L .y
E& = = 3 .
o v l HT~

Adjust the grid tuning and pojentiomejey P for mide
imum signal strength. feccount for the lncreasg 1n
signal strength as comparcd with the prewious
rcceiver, (Notey, If there is no increase ‘in sipgnal
strength peverse the comncctlons to 4 and 5. :hy

is this?). ./hat componcnds &ffect the amount of
regeneration? what effect is obtained if -the rcac-
- tion is fed from the end R of ths R,¥.C%

3, Rewire the simplc recesiver as belowi-
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Jny is it necessary to retune :the grid circuit to ob~-
tain maximam siguaal strength? ‘hat advantage 4o0€s -
this recelver possesd over the first one constructed?
Has this advantage been achieved at any apparent
cost? If so, why? S e
Audi? Freguency Amplifier. (Resistance Capacity Coup=
ling). . -
Using two M.L.6.s wire up the following circuit on
the audio amplifier board:= '

|
J‘HT+

Rl - 250K CL - 2.k pF
E R2- 0K 02 = 4 uF
£ R3~ 20K C3 ~ .OLpF
T Ry ~ 1K Ch = 2.4 pF
« R5 - 500K 'C5 = 1 pF
LD NR6 - I :

HT-

o Fid
hat purpose do the condensers Cl and Ck serve?
yhat is the true "Audlo load® of V1%
why are C2 and R3 employed in the circuit? .-
Could R3 be replaced by a smaller resister?? #hat
o*her ¢.mponent would have t6 'ba changed ¥ pro-
duce the previous effect? :
Connect the points A and B tO the points Z and Y of

- Pigt 3 or L.

/hy should the grid lead of V.1l be screened?'

See Page No,4 for diagram.
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Audio Frequency ~mplifielr (Transformsr Coupling).

. HT+
—
—
I
gmg s ] HT-

. Fio b
Rewire the amplifier to the above circuit. +<hy
should the gain now be greater? -Jhy should resiste
ance capacity coupling be preferred in an-audio
frequency amplifier? ‘
Radio Freguency Amplifier, - :
Using @ K.T.7.03 V.0.100) and en R/F amplifier
board, wire up the following board:=

é TR i KL Yoo
‘—- < K6 ®e - 2R ci - B
--L—-—-.J + R - A0R o /:"
K !’ £ 3 é )& oK i, e
K+3 o A, 2w Lo Tuf
e T8 7
T l-_—‘l B3
A o %R'_Ff.
RF ﬁ”l “% 5 g;ilb Fits 7 g
- . . ;‘ifg | ;
Iﬂpl’t T ﬂ‘ w; T. 1
: —d | HT-

The onode coil to be used for medium frequency

broadcast band is labled "An med £" and consists
of two windings, the basc connections from the

- underncath being as shown:i-

 See Page No.5 £0I" d1iamrams . oeeoo
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Connect up the above pocrd with the aerial tuning
unit. Detection board and audio amplifier to form &
_four stage straight receiver. The points C and D
should be connected to the grid coil of the asrial
tuning board at the points V and S shown in _
Fig:3. B should be taken to the grid condenssy

of the detector. The cudio output of the dstector
should be fed to the audilo ciplifier. It will be
observed that as the enods coil has two windings
the second winding can be connected for use o8 sn R/F
using either tuned primary or seccondary. 4Lt lecst
tha First of thesc possibilities should be tricd.
why should the decoupling canacity in this stoge be
much smaller than in the A/F circuit? How is the
gain of the vari-mu pentode controlled, and why is
the resistance R.6 included in the circuit?
Instructions for the construction of Sunerhe tecrodyne
Rececivers. ‘ ’

Simple Superhetcrodyne RGCSLVEYSSs

A simple supsrhet consisting of three stages frc-
quency changer, I.F. amplifier and diode dstector
can be assembled by using the aerial tuning, fre-
guency changing and second dectector and output
boards. .

Using a triode hecxode X66 (V.R.99 in R.11?5) and &
vari-ma pentode KTW.63 (V.R.100 in R.1155) wire up
the frequency changer boord as below. The boards
have been designoel so that the Tength of conneccting
Jeads will be a minimum. fhy should this be
necessary? ’

Py

See diagram in Pape NOeOosssossoe
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It should be noted that C2, Ck'end C.10 are the three
~ ,5uF condensers labelled P,Q,R end located at the top
. of the board while C5, c8 and C9 are .5uF condensers
labelled L,M,N and placed at the bottom of the boerd.
R1 500K R7 50K Cl .0003uF C7 .00015pF (ver:)
R2 80K R8 :BOK. Cc2 .5uF  C8 « SuE
R3 20K R9 400 ohms C3 LOluFR €9 « SuF
_ ' to 1 K . : C.10 « DUF
R4 5K R.10 5K - Ck SuF C.11  JOLuF
" R5 400 ohms R.11l 20K Ch .5uF C.12.0005
R6 250K . R421 B50K° ch « LUF '

. It will be seen that the I.F. transformers employ
capacitative coupling whose coupling exceeds criticcl
value at their resonant freguency of 500 Ke/s. fhy -
should the: transformegrs be dcsirmed with over crit-
ically coupled circuits?

‘hat factors have lead to & choice of I.F. of 500
Ke/s. Note that three leads emcrge from each I.F.
trensformer, anode of the associated valve being in
ench case already connected to the 'top' of the prim- .
ary. The other end of the primary igs labelled H.Te,
the 'top' end of the secondary is conmected to the '
second lead at the top of the I.F. cin, and the
bottom of the "secondaery is lobelled Bl B2, At tho
first,I.F. the transformer Tl is connected via & +1uF
condenscr to ground. In the congtruction of this-
simple superhet this condenser must be shorted out.
Why is this?
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Jhat purpose do Ck, Rk, C8, R8 and C.10 serve?

State briefly two possible conditions under .which the
triode section of the frequency changer would fail to
oscillate. The points 1 ¢nd 2 should be connected to
- the grid coil and condenser located on aerial tuning
poard, (Fig:2) page 2. Using the components on the
pottom left hand and right hand side top of the detec—
tor board wire up & double diode triode MHLD 6 (VR
101 in R.1155) to operate os second detector and out-
put value as shown below

§HTH
 Ips ©.13 = .0C005uF R,12 = 50K
SN C.14 = .0U005uF R.13 = 250K
'“F-Hw»m3 c.lg = .  JOluF R.1k = 2OOK -
r C.16 = Luk R.15 = 650 ohms -
i
M g7 = .OLuF R.16 = 450 ohms
[ {818 = JuF R.17 = 2K
‘ {)Q:__r"-'r Z”___T______W§“‘::l Cl; R. 18 = 20K
B o — o '
Tﬁ i 1#7
¢4 ’ '
B N
: . £ -
Tadd. g : ; e QJ Flo g
(J?j_ g .‘4’5 [ :E i . .
l"‘i" ; ~ L"
U&é. } $ it
T [',gi.n
._:LL~*""“tjr'~ ; T~

Connect one diode anocde as shown to the output of the
I.F. amplifier (top of secondcry of last I.P. trons—-
former) and k.12 to B.2 (bottom of secondary of last
I.F.. transformer). ~ :
Connect the power .supplies ond tune the receiver to'a
broadcast station. '
Jhat purpose do C.l3, C.14 and R.12 serve?

Jhat type of gain control is R.13?

#nen ‘will the valve opecrate as a rectifier? ,
Under what conditions is the triode section of the
“valve operating, and what componsnts serve to produce
this condition? ' :

~ +hat is the true audio load of the valve?
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By varying the R.F. oscillator tuning compare the
"selectivity" of your receiver with that obtained on
the straight receivers constructed. +Jhat is the prime
reason for the increased sslectivity? .
Construction of Superheterodyne Rgceiver having &n

'R/F Amplifier Brequency Chenscr, 1/ »mplifier
Detector and Output Stages. '

L.{F"——"’”E ' % i }E? }
I Bl i I

The best procsdure is as follows:~

‘Disconnect the aerial tuning unit and connect the R/F
amplifier board between aerial ond frequency changer
as-in straight cot employing an R/F amplifier stage.
(Exp:e, page 3.). Turn up both gain controls. to max-
imum and tune to an R/T transmissiom. '
Adjust R/F oscillator, R/F amplifier anode and aerial
tuning for maximum signal strength.

Under what conditions is maximum outnut obtained?

Jhy is this receiver more difficult to tune then &
modern superhet?

Has it, however, any advantage over the modern
commercial set? -

Construction-of Superheterodyne Ruceiver employing
R/F, #/C, 1/F Detector, Delayed :#VC ond Mazic Eye
Tuning Indicator.

Y_—

* e e 4

I ! { nel rthNl- .

[ S R S — AF QTR

] (ngy i i t’ { —d G JTPL) R
- i

[T e e T
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To assemble this set the following 1is the best
procedurec: -

(a) Modify the detector circuit so as to employ the

(b)

(c)

second diode section of the MHLD.6 to provide VG
as indicated below:

HT +

NS S
M
~:T
L
1
3 v
y

U:Jf;;ﬁxfg'- ‘ —
BT
L e
.::. ‘._mi :. ' A L . A“. \ >
1L f T ’“‘g Ave
. ‘ 3_‘”“_5; ; ! 5 t20 Lo
; S| | HT-

Figure No. 3. » _ _
The componchts Cl, C2, Rl and R2 are to be found
at the top left hand corner of the dstector board.
C.19 - .00005uF . . R.19 1M ohms

C.20 - JpE R.20 100K ohms
How does the diode now provide deloyed AV.C?
gtate briefly two advantages of using delayed AVGC%
The bottom of the secondary of the first I.F.
transformer at B.1l should be aisconnected directly
from ground but leaving a comne ction through C.6
(Fig:1) to ground. AVC is then cpplied by con=
necting R.6, Fig:1l, to C.20 (Figzhs. :
In the same way the grid resistance of the R.F.
amplifier is connected to ground through «1pF
condenser end the AVC line conncctsd to the Junc=~
tion of the grid resistance and « luF condensers
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(d) Using a_cathode ray tuning indicetor Y.63 (V.I.
: 103 in R.1155) wire up the tuning indicator .to
the following circuit:

» 4T~ . The nrid of the triods
1 section of magic eye is
v _ connscted to the A.V.Co

A l «+~ ' ressrvoir condenser C.20

T’

e o - (Pigik).
q\.... fay Contool ghestrnde ‘

4

HY-

Having completed the wirine of the recciver put R/F
gain control to three quarters mexinum and audio gein
control to maximum. .
Adjust R/F oscillator, x/F emplifier and aerial tuning
for maximum signal. : :
- Wateh the tuning indicator and swing the settings of
each of the following controls in turn:
élg 4/F volume control. 23 R/F oscillator tuning.
3). R/F amplifier anode L) R/F cmplifier gain control.
tuning.. ‘ (5) seriol tuning. -
secount for what happens in cach cas8.: :
short the resistance R.6 Fiz:l. /hot difference in
performence OCCUrS. Can you eccount for this chengce?

Communication BxercisgsSe

Section A.
Exercises 1n one way communicotion., Pupils working
so that one team assembles 2 simple MOPA at a given .
freguency or COPA working into an artificial esericl
whilst the receiving team assembles any of the simple .
“receivers already outlined. ) ’
In this either R/T or C.i. communication can be
effected. :

section B. | o .
Exercises in two way communiecation. Pupils working 1in
- four teams. The first two teoms ossembled the trans—
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mitter and receiver at one ¢nd of the intended line

of communication whilst the other two teams assembled
transmitter and receiver at the other end of lins of
communication, Either R/T or C.%. comaunication is
"possible,

‘A large variation of this system is possible thus the
receiving stetion could be coampletsd to search for the
transmitting station and have to 'back tune' their
transmitter to the receiver. Before replying eech
transmitter can be operated on o different frequenea'
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GENSRAL INSTRUCTIONS.

\

Before starting eny oxperiment a circuit diagram must bc drawn
in your practical notabook.

Whenever a question is asked or curront requircd an answer
must be given in the notcbook. :
whenever an H.T» or L.T., circuit is to beo wired such con-
nections must be most carcfully checked for shorts bcfore

switching in powcr supplies.

ALTERNATING - CURRENT EXPERTI -

MENTS.

Investigation of variation of inductive. rcactancc with fro-
quency. o

The board provided contains a tapped air cored inductance of
approximately 0.1 Henry and a 0.500 microammetor connccted to
a full scale deflection of 5mA.

Procedure. . '

Connect the whole of the inductance L and. the meter in sorics,

and epply the output from the audio gencrator G as in fig:1l.

. ’ ‘/”’"j“.“ . .
) ./ .
| SR A ,f : '
: s i 5\‘“ B Y i3 ‘n-—ﬁ . [/ : o o e e it e
\ | N
' _ Sl

et
h

*

e —— o oy~ 1 {‘\

{.a

T;igﬁtﬂ

The voltage from the generator can be varied in frequency frem
1500 to 6000 cycles per second. As the output is not const and
at all frequencies a potentiometer gain control and en output
meter reading 0-150 (full scalc defléction 3v 4L.C.) are Ffitted.
Se the output of the genorator to 1500 c/s ond adjust the gain
control until practicclly full scale defloction is obtained.
Note the reading of the output meter: take the rcading of cur-
rent in the series circuit. Incroase tho frequency of the
generator: output by 250 c¢/s steps up to 4500 c¢/s, adjust the
gain control to give the above value of output in ecch case
and take, corresponding rcadings of the curront in the serice
circuit. Tabulate your readings as below:- :

i o ootk o

Freguency in ¢/s. ' I Current (Moter rcading)
Segs 1500 500 /1
- 11750 o - .002

Draw a graph showing the rclationship betwoen frequoncy and tha
reeiprocal of circuit. sccount for the general shape. of the
graph. Repeat the expcriment using: 1I/4 L 1/2 L and 3/4 L.
For the success of thesec cxperiments it is essential that the
laboratory inetructor is askecd to checek the operation of the

.generator after cach eXperiment.

Investigation of veriastion of capaeitive recactance with frc-
quency. N .

The board provided contains .025, .05 and .1uF condenscrs and a
5m .AvoCoﬁ co ’ :

Procedurs.

Connect the .O5Lf condenser in écries with'the A.Cemcter and
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Sct the output of the generator to 4500 c¢/s ond adjust the
gain control se that pprectically a full scalc reading is
obtained. Note the reading of the output meter and the value
of current in the series circuit. Decrcase the frequency of
the generator output by steps of 250 c¢/s, adjust the gain con-
trol to give the same value of output in cach case, oand take
corrcsponding rcadings of curront in the scrics circuit. Tab-
ulate your results as balow:

Froquency ¢/ s. I current (Mcter reading) - pVAS
L500 c/8 500 .002

-~

Draw & graph showing the relation bctween frcquency and the
reciprocal of current, Repcat the cxperiment using .025
uF condensers. . L

for _the ‘success of thosc cxperiments it is cssential

THAT tine laboratory instructor is_sgsked to check thc opora-
tion of the gensrator aoftcr cach experiment.

perics Resonance. .

. The board contains 025 .05 and .1 pF condcnscrs with
tapped inductance of epproximately 0.1 Henry and 0-5 mA
A.C.meter calibrated 0-500.

Frocedure.

Comnect half the inductance in series with .05 ul' condenicw

cnd the metor. .pply in scrics tho output voltage of the gen-

erator.

e PG 1)
. ! e
P T )
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L1
P
4 (
R i J
| T
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. Swing the gensrator frequency control over its range to find

the resonent frequcncy of the serics circuit., How will this
bc indicated? Adjusc the output control of the generator so
that the current in the series cirecuit is in the neighbour-
nood of full scale deflection. Nots the reading of the out-
put meter. 9.t the generator frequency control to 1 Ke/s and
udjust the gain control co that the output meter gives the
same indication as previously, ond mcasurc the current in the
series cirumit. Repeat this procedurc taking rcadings 2t
Tes 2.0, 2.5, 30, 3.5, kO ond 4+5 Kc¢/s. Recdrd your
results as below: 4
Froauency irn Ke/s. . Valuc of circuit currcnt.
1 Ke/s '
1.5 K¢/s
Plot a graph st sing thc above relations.
Repsat the above experiment.
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B. Using a quarter of the inductance and .luF condenscr.

C. Using the whole of the inductancc and .025 uF condenser.

D. Using half the inductance and .05 pF condgnscr as in ex-
periment A but also include in thc circuit a 80 ohm resift-
ance. P1dt graphs to show the thce results of experiments
B, C, and D using the scome greph paper as for cxperiment A.

Account for these recults, and in particular, the comparison

between. the results of experiments L cnd B.

E. L good estimate of the @ of a serics circuit con be ob-
tained by finding the thres freguencies FO, Fi and F2 as
illustrated below where 1 and f2 arc the two frcquencies
either side of resonance when the current in the circuit
. 707 of its value at resonance.

Coubeant
.10 e -!:"..‘..‘.,_ .
) R
'G"/‘Lo. R T /
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i ; A B / .
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’/’. ) : ‘ \

A A A Py,
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Determine Q for the circuits of expsrimenis i and B,  Compare
and account for the rosults.

ho Paraliel Resonancc. .

£+ The board cortains .025 .05 and .1lpF condensers with a
tapped inductance of approximately 0.1 Henry and O-5mi
A.C.m2ter callbrwtOi 0-50C

Procedure.

Connect half the inductancce in parallel with .05 uF condenser

and apply the output of the gencrator measuring the make up

cu?ront as inuicated below: //f'"‘\\ : :

..._M_L N

l
!
vaﬂ; 1 L
I}
?c ) SR , oo )
= . F 4 i :
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Swing the gerierator frzqusncy control to 4:5 Ke/s and adjust
the gain control of the generator to oblain a maximum meas-
urable value of make up current. Ncte the reading of .he
senerator outrut meter. Set thce gencrator froquency control
to 1 Ke/s and 2djust the gain coutrol of the gencrator so that
the. output meter gives the semc indication as proviously and
neasure the make up current to the parallel circuit. Rcpeat
this procedure takirg readings at 1.5, 2.0, 2.5, 3.0, 3.5,

4¢O and L.5 Kc/s.

Record your results as below



: ] Page L.
Fraquency in Ke/s. . Value of Make up Current.

1 Kers
1.5 Ke/s

Plot a groph showing the above relation. Repeat the above experi-

ment. : :

B. Using the whole of the inductance and .025 uF condenser.

C. . Uszing half v..z inductancc and .05 uF condenser as in exper-
iment 4 but having a resistance of 1000 ohms across the cir-—
cust. :

Plot graphs to show' the reosults of cxpcriments B and C on the

seme graph paper as thos of cxpceriment A.

5. Coupdicd Circuits. :

The board contaimm two of each of the following .025 .05

«1uF condensers and tapped inductance of approximetely 0.1 Henry.

i 0=5mA A.Ce motor calibrated 0.500 is provided in addition.

The two similar inductances are mounted vertically, and it is pos-

siblc to Wery the coupling between them by adjusting the position

of the moveable one on & slider. Using half the inductance and

.05 Ul condenses check that in each case the two circuits formed

have the same rcsonant frequency. Conncct one circuit {to be

cailed the primary) in series with the generator, ond the other
circuit (to be cnlled bhe secondary) in scries with the ...C.meter.

E 4 ! RO _
et v L N e B
/ (r \ Y ::"f ?::: 05, ] ’(”\ g (’,Co?c 017- ;,:\‘\ /f“\\
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Scoting the gen -ator 2t the resonance frequency of the two cir
-cui“s, and sterting with coils widely separeted, move them to-
getier and note that the curront in the sccondary incrcasos to a
moximum then decreases. why is this? Find the position of tho
roveable coil (note slider is groducted in inches) which gives
maximum sccondary current. The coils are then seid to be critic-
ally coupied? /ND THERE IS & MAXIMUM TR.ANSFERENCE OF ENERGY from
the primary to the sccondary in this position. Adjust the gencr=-
ator gain céntrol to give approximately three quarters maximum
poseibls secondary currcnt et critical coupling and rasonant frcqgee
Note che reading of the generastor output metcr. Keecping the
coils in the eritically coupled position adjust the generator
fregucney to 1 Ke¢’/s and adjust the gain control of the generator
. to give the same output as above. Repeat the procedurc at 1.5,
2.0, 245, 340, 3.5, 4.0 and 4.5 Xc¢/s. Tabulate your readings
as below: - ' :
F: equency in Ke/s. Secondary Current.

Plot » graph to show this relotion. ,
Coupling Factor"kKY. Calculate this constant ot maximum coupling
by determing f'o f1 £2, fo being thc resonant frequency of the
cireults and f1 and f£2 the frequencies at, which the secondary
current is a maximum either sidc of rcsonancec.

I = oz fa
' Jo.




GENERAL INS

J.. ©tfore starting By experimsot-e- aipeuit diagram must be drawn
in your practical notebook.

" 2. Whonever a question is asked an enswer must bo givon in the
- eotebook.

2 Whenover an HuT, or L.T. circuit is to be wirod such connec«
Lions must be checked most cargfully for shorts bcfore
switching -on power supplics.

D.C, EXPZRIMENTS. |
1. CONSTRUCTIZN OF A O = 5 VOLTMETER.

- The board contains a O - 5 milliammeter whose scalo is gradw
untod in 25 divisicns. _
Curnnocet the moter in series with the nominal two volt supply
\being carcful of polarity) and with tho . 500 ohm resistor

- ana such other resistors as arc necessery to provide the.
aspropriato scale rcading. '

i — ._._,__..,,___,..._ ._,@.—.w "'/\A" J\"“V'.m-flvw.a—%\{\{\! V\w.-
i Y . “_ g\ -~ ’
] "o

500 ohimsz

Dy EnprY 4 . l

{%us 1f the mapter volemeted o the 2 volt supphy TegiRUCLS
Re) vuiiz th wosistancos in the above metow zomelih st boe
aiussed for a scale roading of 10.5 divisiors whon tho moter
WIIL act as 2 0 = 5 voltmotars -

What wiil be Loy totol resistanee in tho circuit? Account
fbr,alserepancies.

Use the incirumont you have asscmbled to measuro the voitago
¢ tne nominal 4 volt supply linc. ‘

Eow many ohms por volt is tho instrument you have assomblod?

e SONQIRUCTION OF A O - 250 VOLTMETER,

Connocet 555 me ter in serics with the nominal 96 volt supply
{being careful of polority and with 30,000 ohns fixed rosistor
and 5,000 potentiometer. - '

- o~ 25 Ko,
:} S T ———— ::,\ﬁ ) ‘ ‘x\ \’\,\-\"”"‘""'\'\'v\“\ AVARVARLY
QY. ~uO?u{ -

Adjust the latter for the appropriate roading.

Thus if the mastor voltmotor on tho 96 volt line shows 105
volte tho potontiometeor will be adjusted for a reading of 10.5
#otle divislons. Tho assembled instrument will thon have o
il scale reading of 250 volts. ' -

livusuro the voltages on the othor lincs comparing thom with
tlioc master voltmctor rocadings. .
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2. ZONSTRUCTICN OF O - 25 I\IILLI;‘«P-/II‘»'IETER,
Connect the 25 mA adjustable shunt aecross the mctor sctting
tho ghuant $o mininum value, -
Cormect the shunted meter in serics with the 2 volt supply and
with o resistance of 200 ohms compriscd of suitable Pfixed
iesistors on the board., ihy is this valve of resistance uged?

+ VN
o { Ao ey
+\07

QZ\/ q‘JY""‘LY --WV\r.rv\:. NN\t
' | 25m N Shupt

e = V VWA AN AN AN it
- 200 oz
£0Juet the shunt for n metor reading of ten divisisons, Do

BOL ZRog gircult the gaunt.  Why?

Tho O - 25 mA ghunt consists of 29 inches of eureka wire (&
coms per yard) wound with 19 inchos on the former and i0
inches carrying the adjustabioc comtact,

What is %ie coloulatod reelistanes of the metop movemsans?
Cornmact the 2 valis eurely v scrice with the aszsiplsd 0 - 2
mulilawse ser and oho CHEDOY rosiotonog X and thon determning
L value of the 1atver, _ : ‘

2 ’
Gie meter mpatiins tho shunt
Ccrnest the shuntead metor in serios with tho ¢ volt supply

ang with a fixed resigtance of 20 ohms, #hy is this value
o rasistanee wasd?

1.—“-.*.41 . .‘t@- :

. .
250 t';\.d Skvnli
- NN,
- 12() (Jht7=9

~ {0 not openecircyuit thc shunt « fop o o ter reade
ten divisisons. #hy is this dono% '
- et tho 2 volt supbply in scrics with the asscnizcled 0 -~ 250
. —Llatmeter and the unknown rcsistanee Y and thug do tormine
CEtho valuo of the rcsistonco.,

Eo CONSTRUCTION OR . LOW_RiNGE OHMMBTER. ~
168t the moter [ serics with g rosistance of 365 ohms R,
- 2onsisting of suitable Fixed résistors on the board) and 100
Ghm potoniiometer Rope
+ - AN
- < aspm— e\ \ Y\ i AN\ e

o ,
AVARNTTIN

A P

b 4
a © ot B e . -
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sd3ust R2 for full secale meter reading., Call this value of
~norent ll‘ .

Reasure the unknown resistance Y by placing it across the moter

7f the now value of current is 12

THEN ¥ = . o . . 212 3
1 =iz} M

Whore M 1s the moten rosistange proviously measured {n cxperi=
m@nt 30 '

This result can be wverified by aspuming the folal current through
_the circuit is unaltcred when tho meter is shunied. Under what
conditions is this approximation justified? :

~ompare the value of ¥ with that obtained in experiment 4.
seasure the unknoyn rosistanco 1X" by the samc method and ¢ome

~apg its value wifh that obiained in oxperimens 3.

. CONSTRYCTICN OF & HIGH RANGE QILGETI

..
B

Tsomeet the moter in serice with st least 40O ohme (ccmprisod
of Fixed resistoprs on the boapd; and the two volt supply.
' |

‘2‘(\'\8\“}?@.‘{'* - 4QQ ol

"y

3dgust the value of the total circuit resistance using the .
oPked fixed reeistors until the mator gives a full scale
deilgetion, Coll this velue of current 13 and the total cir--

¢c..it registanco R. .
¥oosure Sho rosistonce Y on the board by ineluding it in sories
wi“n %the above circuit. ‘

.
-“

If4the new current reading is Ib PRt
13 - I[,_)
I, ) R

Compéro this value of Y with those oreviocusly obtained verify
sne above formula,

" Repeat the experiment determining the value of X.

N Y s (

How is the operation 6f the ommmetor effccted by any change in -
supply of voltage?




Co CHAPTER 2.
. - VEVE Gk th&C”Iu;T TICS¢
&« The ..pparatus. -
The appafatus provided for plottlng valve characterlstlcs
-consists:of a four range milliamneter mounted on a board’
carrying different types of valve holders whose pins are
brought out to appropriately numbored tcrminals.
- The mllllqmmeter is connected .to a leaf switch so that on
cach of the Tour milliampere ranbes v1z, (1) 0-=15 mA,
(2) 0-30 mby (3) 0-75 mi, (&) 0-150 mi o diffcrent shunt

is employad.
What -safety factor is introduced by using a wids leaf contact?

ﬂlwgvs leave the meter switched to rangoe Lo

B, Gencral Instructions.
The H.T. and Bias Voltages &re obttlncd from bench distrib-

ution boxges, each suppllnd by banks kf accumulators. These¢

Lincs urc lubeclled with their nominal voltﬁgc, but in ecch casc
the cctual-veoltege on a perticulur line may bs obtaincd by
switching ithe master motcrs t the control poncls to the

-appropriate linc. '

The suppllbb to: the boards arc to bc -token tnrough the fuse-
bcex on: thge bbnchg where provision cxists for fusing secven lines,
tWo G.Be nﬁb<t1v~ one G.B. -051t1ve, onc H.T. negative, =nd :

- thrce H.T. pdsitive.

Jhen plottlngvnivv ChurcCtvrlothS it is cssential that tau
undermentioncd..stcps be cleerly undcrstood “nd carvfullz
Iollowcds: -

1. Before eny voltopes arc applicd the circult w1r1ng, cspc01ally

- the pin connvctlon nmust be checked.,

o, Thc corrcet filamont egtor ‘'voltage st be uscd ond it must bo
asccrtained as .for as possible that the valvs, lights baforc
the 1.T. is qullcd; If any dauot cx1utog chicck the illamcnt
for continuity. - S

3. Tho ncter must alwiays be sw1tchud ‘to rangc b - 1n1t1ally nND
THEN SJITCHED TO .. LO.LR R:NGE LEFTER T /O Cn THR:G MENUTES 71
He.V., SERVED TO SHOW TH-T THE NI/ FULL 8C.1LI DiFLi CTION ILL
NOT B 1XCish:DED: , _ A
(#hy is thc tim:c delay nccessary?)

4o In 2ll cascs thc H.T. ncgative and G. B, positivc nlugu must
be inscrted in thc sockcts labcllcd O on the H.T. 'and G. b
boxgs rcspectively. '

5., The following pages contain notes nﬂnlln you t> plot completc
anode and mutual Ph”PathrlsthS of ma ny - "‘the commonnr servico
typc volvese L
Definite working condltlons have boon corcfully stlaulatod but
if timg permits wholec fo milics of curves may be plottced
provided maximum voltage and currcnt rotings arc not cxecccdede.

.11 the volteges quotcd in: thosc notes arc nominal ling volt-
qwcu..mctual rvadlngs con bé obtained by rcefercnece to tho con-
trol meters, and .tiwese, values should be usesd when- plottlng 2ll
cheracteristics .in laborﬁtory notebooks.

6. Do not apply 9031t1ve blaS to recceiver type valucs.-

C. Diodc Characterlstlcs.: I
1. Tascrt a V.R.21 (ilax L4 10 mA) in the Staﬂdwrd British Five

Pin vulve holder on the toard. -

It will bc noticed that, the V.R.21; has a Stenderd JrltlSh rour

pin hase whose pin nunmers are glven below:—~

tl) snodes (ii) Control Grid. (iii) Filament Negatlvo and
Met-llising. (iv) Filaments

Strua the triode as o diode by connecting ‘terminals 1 and 2

togcthere Connect terminal 3 to the negative side of the 2 volt

filament supply and terminal & to the positive ‘side of the scme

supply. Connect tcrminal 3 to:the fusc peancl ghd conncet the _

othcrveidc of thc fuse to -24 volts on thc Grid: Voltage distrib--

ution box by mcanc of & long lecad carrying o windor plug.




Poge 2.

Connect the meter as shown in the di“grum and tokc anothef long

2.

lead carrying a wander plug to the Grid 1ine -22 volts.~~~ww~
Take the roeding of Ia from the meters '
Incrcase the voltage on. the anode of the va 1ve by two volt steps
(i.c. next place ncter loads at =20 volts; ctc.) taking' readings
of Ia until z P.D. of 12 valts is applised to .tho velve.

Draw am Ia Va turve for the diode, plottlng anode curront read-
ings against ~CTUAL anode voltages. : . .-

lieter rango 1 will be requlred for this exgcrlmcnt.,

GRID LINES- -

0000$#00OPOOO O
H
N

Triode ChuPaCtGPIStICS. 4

Road goencral -instructions Scetion B.

so Two~-volt: Types '

(i) VeR.21 = 2 volt directly heated triodsc - Sttndard Brltlsh
4 pin basé. Maximum Ve 150 v, Max1mum Ia 10 m..

+nodc Charactcristics. o

(a) FTut Vg=0v by strapping terminals 2 ﬂnd 3 together.and; o

- increase Va by Sv steps from O to 36 volts and then by 12v

steps from 30 to 120v, .

(b)r?t Vg=~2v as indicatcd in the dlqgram and rupuat as for {
a)o . . . !
. . o o i

(c) Put Vg=-4v and rcpeat. S
rlot these thrce anode characterlstlcs.<' i
Mutu 11 Characteristics.

#dith Va=96v incrcase Vg from O by 2 steps to cut off VQ1ue.'
Repcat with Va=120v.

;lot thesc métdal charactsristics and from them deduge,Ra-and-
Gm ot Va=96v (actml) and Vg=0 (10K 1. 4 n,/v), , . B
Calculato u. :

k H’i' AL ,}:f:, , “_;'-(;-’_R vy
L . S _}r"\ S 1_;'( n} E—S.,r- .
. . E .?T"ﬂ |- 1!'(’,13 O r." ‘

R SRR | I B =
| e
. — E .j ,
. 4
| ;---..,g"".‘!b- .
FUSL o ~{r
PANEL ' ‘
J N | )
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(ii): . R 27 - &SQyGl 11y SClOCtod V.Re21 = lvc no 1onger
L ”Vall“ble -'rﬁoeﬂt as for V.R.21..
(iii) Ve“.22 =27 dlructly haatcd trxodo - btundard Brltlsh h
pin base. P , -
qu1mum'Va_15Ov Mavlmam Ia =20m : .
Hepeat - as.for C K. 21 bclng cq1bful not to cxcucd the ﬂbovc o
max imam VcL:LU.C’ o1 Ta. . 4
~.P.1136, ‘Yolume 1l; Scctlon 8. glvcs Pc_uK, Cm mei./'\l9 ut
Vw_loOv, Vg—O.. :
(iv) VoTo 20. ~ 2V dlrectly he(ted Lriodu. Mukl wm Vas lSOv,,
Moxdmum' Ia_.25mm Standard.Brit *ish &k pin basge - .- ‘
Plot theianode:- cparactoristics 2t Vg=03- ~Vg=+~2v ond VT*;-4Vy
- and; the mutuel characoeristics at' vas 96v and: Va=8L4v..
- Dhtermlne the wvolve: constﬂnto at Va—96v and - ngOv.;';f”“f'
(Ra:l(-k,i Am=2. 05 uln/V) . I _ -"-.'l‘..‘ e
B. Foupr Volu: Types. ' T " T
1) VeRe 38 =L 1nd1rnct;y née d trloﬂo - Stﬂndard Brltlsh 5
S pin be ﬁo.ﬁmi ;‘.. - i ,
ke ;nodé.. 2 Gric: 3 ﬂﬂitoroga ﬂtGP. 5 thhode. )
"“]ﬂx1mun'va_250v9 maximum., Ia—pO~mA : : Lo
Plot the anode ﬂhﬁr%ctcvlstlca o™ this volve a at Vb_O, -2V
~and. mhv,‘for thosc anodc voltagss which do-net gqu'CKCVSSlVC
anode currcnt, %nd mrtual churﬂct ristics: ot Va=8Lv and 108v.
Do termine the volve. cong taurts ‘At Vo=0kv ﬂnﬂ ngbv.-(Ra_6 5K,
\,m_2 5 mn/V c,t Va= 100v omd V*f—Ov\ S

: ) 1‘4 . ..
. - L RSN
s I B S TR e
S P BT -
s S - v

S

X i\'l
\

_(1;) V.R.ao - lv d rcctly h;?tvd trlodo -.ot ndard Brltlsh A
L p;n bﬂSG.\;7X¢mUﬂ Va=400v," naximun Lq—1251mx, "
VTN “hg .0 contre tngbd r¢gistance 1is or3v1ded across the
;zv*'-fllumcnt snpnly, jein. G rmlnul % to the $ing §5UTrCe,. Plot
M-':Jr%anodﬂ characteristios. -at - ,<L-, and -8v being carﬁful
“not fo*oxece@ the maximum, Qnodb currrnt.
?1ot the muohal “charactcristics at Va= =60, 84k and 108v.
V‘Dctcrmlnc the yvalve icons tonts at Va=0kv, Vg=0v.
(Ra L1.5K, um=7.0 my/V, at Va=10C¢v and vb—o)v)°
(111) NVeote 505 < LY 1Pd1roct1y heqt d “riode -~ Stﬂndqrd 5r1tlsh
: 5 pin bhassc -
1 nodc° 2 Gride. 3 Icﬂtur. 4 HO\tCPu'5 Cathodc;”
o ximum Va=282v . fdxifium. Ia=20. mh.
g plot anode characteristics at, Vg=0 -and -2V,
(b

-

fPlot the mltual chafchor tlcs et Vu_l2v, 132 lhh and
l56¥. : & A .
(c)'Dctcrmlne tha vqlvn "onctunts t Va:lZOv, Vg_o9 .  §

(Razl3,3K am=6mé/ V) ~
:f\hut typc . of 5r1@ quG“@GGu thls valvc )0550559

. Six Volt Typcs. - o
< ()T V. Tel0b- - 6V 1nﬂlrcctly hcutcd trlodf - btqndard Brltlsh
.5 pin basc - ‘

1..nodc. 2 GTid. 3. doatw._&g Honter. 5 Cofnddoy -

Mﬁxlmum \/““25Ovy me ximulil Ia—}dn. ' _ : ‘ W

5y

3 - cam
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Plot anode charectorlstlcs at Vg=0, -b, an --12vy ‘afid mutual
charadteristics .at Va=132, and lhav.

Dc}e§mine Ra and CGm at Va=1lk4v and Vg= ~6v. (Ra~h 5K, Gm_h 5
mAV.

<m%%%%ﬁﬁﬁ%ﬂﬁﬁwmmml6ﬁ
1 Blank. 2 Heater. 3 Triode .node. '+ Diode Anodg.l. 5 Dlode
_node 2. 6 Blank. 7 Feater. 8 Cathode Top Cap Grid.
Maximum Va=250v maximum Ia=20mA. ,
Plot anode characteristics at Vg=0, -2, -4, and the mutual
_characteristics at Ve=84 and 108v. ‘
‘Determine the vilve constants at Va=108v, Vg: -2v (Ra=k.5K,
Gm=3 ms/V).
1ii) V.R.102 = 6.3v 1nd1rect1y heated doublo triode ~.0ctal base
1 Plank. 2 Heatcv. 3 inode 2. lk Cathods 2. 5 Grid 1..6 knode 1.
7 Heater. 8 Cat’ ode Y. lop Cap Grid 2. -
Maximum Va=2hJv, maxium Ia=35mA. Usc tPlOdC sectlon l or 2,
Plot anods charcctoristics at Vg= -2, =L, and ~6v, and mutual
charactoristics at Va=84 and 10dv.
Determine the c-mstants of this valve at Va 108v, and Vg—<-2v.
(Ra=2.5K, Gm= 4mh/V). . :
Thirteen Volt Triodes. :°

{A) V.R.109 ~ 177 indirectly reated triode - British 7 pin basc

1 Blank. 2 Blank. 3 'Blank. b Heater.vB Hcatcr. 6 Cathode.
7 inode, Top Crp Grid. -
Maximum anode caawaoterlstlcs at Vg=0, =2,and 4v, and the-

- mutual characteristics at Va= 156 ana 168v.

3.
Ao

Detcrmine the valve: con. tents, at Va= 168v, and Vg= ~2v.

(Ra=10K, Gm= Lm«./v‘)( '
Screen-Grid Valics.

Two Volt Typeso '

(i) VeR.18 - 2v directly heated tctrodc - ertlsh L pln base -
1 Creen Grid. 2 Control Grid.. 3 Filament Ncbativc wné Metallis~-
inge 4 F 1lament Fositive, Top Cap . node. '

. Maximum Va=120v, maximum Ia= 6 mA.,

%a; Plot =hode characteristics at Vg=0 and -2v, Vs=60v{f
'b) Repeat with Vg=0v, Vs=48v.

. Flot- these charac“sristics, account for shapes, and for
. the. differonce betwsen curves (a) and {b)

: 1§9) Plot screc.. current zgainst anode voltagc for Vg=0,

Vs=60v, and comparc whtic curve with curve (a). .

- .¢d) Plot.the mutual characteristic at Va=108v and VS-60v. :
‘Determine Ra and Gm at Va~108 Vs_60v and Vg=0v. °
(Ra:jOOk, Sm= 1.1 mA/V) ‘

M LINES N iy binss
iﬁo . 1bg . O
1 ;**,
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'Lii) ¥, R.28 - 2v dlrectly hcated tetrode - Brl sh 4 pin base
as for T-Re 18o o Pyl
Maximum Va=150v, maximum V=80V, meximum Ia—émA. L 31'#
Plot curves as for V.R. 18. Plotting the mutual ChaPaCtGTISllCS
of both valves -on the same graph. -iccount for any differences
between these curves. (Ra=110K, Gm=1.6 mi/V). .
(i1i) V.R.118 - 2v dlrectly heated beam tetrode - Britlsh 5 pin
© base '~ .
1 anodé. 2 Control Grid. 3 Filament Negatlve. 4 Filament
" Positive. 5 Screoen.. ,
Maximum Va=150v, maximum Ia~20 mA, maximum Vs=150v.
Plot anodé-characteristics &t Vg=0, -2 ~Lv, with Ve= 96v, and
mutual characteristic -with.Va=96v, Ve=96v. - - .
Plot.the :screen characteristic with Vg= -2v and Vs_96v.
hdd. the ordinates of this characteristic to those of the anode
characteristic for Vg= -2v. and Vs~96v, hence obtaining an Ia +
Is with“Va: graph. .
Determine RA& and Gm for this valve at Va=Vs=96v and Vg=0v.:
- (Gm=205¢ mA/ V). .
B. Four Volt Types.: ' 5
(1) VT 754 - Lv 1nd1rect1y hcated tetrode-anodc dlssipatlon
25 watts - British 7 pin base -
1 Blank. 2. Control Grid. 3 Blank. 4 Hoater. 5 Hoater. 6 Cathode.
. 7 8treen, Top Cap Afiode.
Maximum Va=400v, maximum Vs_jOOv, maxlmum Ia_loomA.,
"Plot anode characteristics with Vs=96v, Vg—O,“-6, ‘=12v, énd
mutual charactcristics with Vs=906v, Va=120 and 168v, -

Détermine Ra and Gm at Va=168v, Vs=96v and Vg—Ov.» o,
. METER = ,—%!‘Wum
+ | “of | dafl't] o)
o R . iy . ':.:::’i.i.‘ . . .1—:_ : :
. . e
I Pose Pane ' o .
. o TR Y )
LAl e b liel  LH
Ci Sic VoltiTypese -~ 4o . i g o

(i) V.T.60 = 6.3V indlrsctly héated bean: to trqde - anodo b
' d1551pation 25 watts --nmcrlcan Medium 5 pin .basoc. RRAIRY

1 Heatepr. 2 Sc“ocn. 3 Control Grld. L Cathode. 5 Heator, Top w1
‘Cap inoedes L T o
Maxihum‘Va~6QOv, maximimVes 200V, maximum Ia-?Omn. Be careful
:not ko exeeed the maximum-anode ‘current.

Plot anode ¢haracteristics . with- Vs~72v, Vg_O, hu,and 10v.

Repeat w1th Vs=120v, and Vg =10v.

Plot the mutual characterlstlcs for Va.96 and 168v and

(d) Determlne R4 s Gm w1th Va_168v, Vs-72v, Vg:Ov.

|
i
!
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4. Pantode Valves. . S
As Two Volt i 88. ‘
i) V,.T,51v=2V. directly heated pentode - British 5 pin base.
1 inode. -2  Centrol grid. 3 Filament Negativo and Suppressor
Grid, 4 Filament Positive. 5 Screen.
. Maximum Va=Vg=150v.
“ “PYlot ‘sncde .characteristics With Va=72v, Va-O, -2, -hv, and
" ‘mutual:characteristies at Ve=72v and Ve=72 and 96ve
Dctcrmine Re end Gm of ‘this valve at Va=Vs=72v, and Vg=0v,
(Gni=2,5mA/¥ at Va=Vs= IOOV, and Vg:Ov).

oo METE R -

Bo Slx VOlt T GB“e}'.
‘al Ostal Baso.

o3V indiroctly huatcd output puntodo - Internation-

|

'l Blank. 2 Heatcr. 3 Anode. 4 Sercen. 5 Blank. 6.No Pin. 7 Hoater

8 Cathode and Suppressor Grid, Top Cep Control Grid.
Maximm Va=300v,. maximum Ia=4OmA, maximun Vs=250v.

Plot anode charccteristics at Vs=96v, Vg=0, -8, and 16v,
‘and>the mutual: characteristic at Va-Vs-96v., .
Detorming Ra and .Gm at Va=Ve=96v, and Vg :-8v, (Ra-?OK.and
iGm-Q 85mA/V at Va;VS_Q)Ov, and Vg -1 ,Sv) :

| L L.Gmb;«es

lbsfl w0
L
‘3b. .
..o I:“l‘

|
|
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fzéw(v) V.R.100 = 6.3v indirectly heatec vari;mu pcntoﬁd.f.lntoréf
1 Blank. 2 Heator. 3 Anode. 4 Sercen. 5 Shicld. 6 No Pin. )

’ ) : Page.ZO
ii4) WR.53 - 6.3v indirectly heated vari-mu pentode -
Internationol Octal Base. ' ' R
1 Metallising. 2 Hcater. 3 Anode. & Screen. 5 Supprossor Grid.
G No Pin. 7 Heater. 8 Cathods, Top Cap Control Grid,
Maximum Va=Vs=300v, maximum Ta=16mA.
N.B.Connect Supprossor Grid to Cathode. ., :
Plot anode characteristics with Vs=8lv, Vg=0, =4, and -8v,
and the mutual charactoristic with VasVs=84v, . :
Detormife ‘Re and Gm fop this valve at Va=Vs=8Lv, and Vg=Ov.
(Ra=125K, -Gm=2: 2ms/V at Va=250v, Vs=100v and Vg= =2.5v)
(iv) V.R.91 -.6:3v indirectly heated pentode - British'9 Pin
Loctal Base = -
1 Heater. 2 Screcn. 3 Anode. & Suppressor Grid., 5 Inteornal
Shicld. .6 Cathodec. 7 Control Grid. 8 Internal Shield. 9 Heater.
Maximum Va=Vs=300v, meimum Ia=25mA. : o
(o) Plot the anodc. .characteristics with Ve=120v, Vg=0, and
-2y, and thc .mytual characteristics with Va=l6%v, Vs=120v,
and Va=Vs=168v, connecting -Suppressor Grid and Internal Shields
to Cathode.  “Foe ... | ‘ ‘ R
(b) Repoat thé mutual characteristics but connecting the
suppressor Grid to the Control Grid (Shiclds still to
Cathode) .. i § |
(¢) Compere the mutual characteristics obtaincd in (a) and ,
" " (v) accountihg for any differences and determinc Ra and L
Gm'for this:valye'at Va=168v, Vs=120v, abd Vg=Ov, (Gm=645. .
mi/V at Ve=Vs=250v, Vg= =2V) A

.
1
H

national Octal Base. »

7 Hoater. 8 Cathode, Top Cap Control Grid. - g o

Maximum:Va=250v, maximum, Vs=100v, maximum Io=15mA. : :

Plot andde charvactoristics at Vs=84v, Vg=0, -4v =8v, and the

mutual - characteristics at Va=Vs=84v. - Lo

Dcterming Ra and Gm at Va=Vs=84v and Vg= -0y, (Gm=2.7 mi/V at

Va=250v Vs=80v, and Vg= =kv). = : -

(vi) V,R.106 - 13v indirectly heated vari-mu pentode -:British

7 pin base. , ‘ ' e T

1 Blank. 2 Anode. 3 Suppressor Grid. 4-Heater.-5.Hoater.

& Cathode. 7 Screcen, Top Cap Control Gride - - - S

Plot anode characteristics at Ve=84v, Vg=0y =L, -8, and-the;:

mutual charactcristic at Va=Vs=84v, connccting Suppressor Grid

to Cathode. C e

Dotcrmine the Ra and Gm of this valve at VasVs=8Lv, and Vg=

-Lv. (Ra=600K, Gm=1,65r1/V at Va=250v, Vs=125v, Vg= =3V).

3 : ing Val’es. . ,

V.Reh{ - Be3v indirectly hesated octode -~ Intecrnational

- Octal Base. :

1 Motallising. 2 Heater. 3 Main .nodg. 4 Scroen. 5 Oscillator

Grid. 6 Oscillator inode. 7 Heater. 8 Cathode. o o

Maximum Va=300v, maximum Vs=125v, maximum Ia=12mh.

Mutual Charactecristics: -

Ta) With vgo (Oscillator Grid Voltage) =0, Va=168v, and
Vg=72v, increase Vg (signal Grid Voltago) by two volt
steps to cuuv off value, noting ancde currcnt at cach step.

bg Repeat with Vgo= -2, =k, -6, -8,and 1Ov. '

c) ¥lot these mutual characteristics, ond assuming a fixed
bias of -6v.is applied to the Signal Grid when the voltoages
on the main snode and screen arc 168v and 72v, respectively,
indicate from the curves the operation of freoquency chang=
ing, ‘ '

What tgpe of characteristic has the signal grid?

What use is made of this characteristic in reccivers?

See Pagc NO. 8 for di&gram........;o-..-.o-..



- Pags o
- (4ii) V.R. 99 and V. R 99A - 6 3y indirectly hoated Eriot“'e.l‘ o
‘hexode - International Octal Basg. .. '
1 Blank. 2 Haaten 2 Main Anode. 4 Screen. 5 Oscnlator Grld.
6. Oscillator Zncde. 7 Heater. 8 Cathode, Top- Cap f‘ontr'ol Gmd. :
Maximum Va=280v: maximum Vs—lOOv, maximum Iazl?_m,\. ey
Repeat .as for V.R.57. - e
(111 Ve R.107 = 13v indirectly hec ued hep.ode - Britlsh 7 pin
-1 Osc:tllator' nnocle. ) Csc:Lllator GI'ld. 3. DCI‘uGl’l. e Heqte;p, o .
5 Heater.. 6 Oathr)de.. 7 Main anode, Top Cap Contro. Grids - .. '/
‘Maximum Ve=250v; moximum Ves loOv, -maximun la-— 51111«.. o
Repcat as for V R 57 - o

.
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This piece of cquipment has been designed so that either
matual or anode characteristics of valves rnder selected condi-
tidns can be shown on the cathode ray oscilloscoOpeEs.

GENERAL INSTRUCTIONS.

The electrode switches, Winode", "Grid 17, "Grid ot  lgpid 3"
and YCathode' ,»must always bc in the "off! position when the
cquipment 1is switched on; unless they arc sst up for a specific
valve, as per the Data Shest, in which coase that velve only must
bs inserted in its appropriate holder.

The Electrode Switches must on no account bs rotated unless
the U.V.C.De 18 switched off.

The equipment must be used only with's speeiclly modified
Cossor Doubls Beam Oscilloscope, which will bs lcbclled accord-

ingly, otherwise an invertcd or rcversed trocc moy result, end

also it will be impossible to Suppress the fly-back, which will
give rise to "Jlooped" charactcristics.

The scrcencd leads provided must be used for conncction to the
oscilloscope. :

JARNING .- |

HEN T3 MASTER S/ITCH IS AT Io/Vg THERED IS A4 HIGH VOLTAGE
ROTJEEN THE "E" TERMINAL OF THE U.V.C,D, AND CHASSIS

ALSTDES OBSERVING PRECAUTIONS IN HANDLING Ti.: SCRUENED LEADS
GiRE MUST BS TAKEN TO Sif THAT THE SCREZNING DOES TOT COME INTO
GONTACT JITH THE CHASSIS, OR THE U.V.C.D. MiY BE D:MAGED.

ON THE Ia/Ve POSITION THZRE I8 4 DIFFERINCE OF ABOUT_250V
o RN TH CHaoSIS OF THO U.V.C.D. AND TisT OF THE 0SCILLO-
SCOPE. -

. OVERLOAD CIRCUIT. : :

This will opcratc and cut off all supplies if the UsVoCeDe is
overloaded in any waye

iChattcr® of the overload relay 7ill indicate that the load is
hecoming exccssive. ' ’

To Re-sct. SJ/ITCH OFF THE U.V.C.D. and removs the overloads
On switching on-again the cquipmentAWill_be working normally.
if the U.V.C.D. is not switchcd off the overload circuilt

broaker will remain in opcration. ' ‘

Should the Ovcrload Ciprcuit Broakcr opcreate whilc & va}ve is
being demonstreted, switch off and cither incredsc the bias or
roducs the screcn -voltage bcforc switching oOn cooin.



"SLTTING-UP",
BEFCRE SWITCHING ON THE U.C.V.D.:-

Plug valve in aporopriate socket and from the deta provided sew
the Tlectrode Switchss to the correct positions. .nsure that the fil-
ament voltage setting is correct, and for International Octal valves
see that the filament pin selector switch is in the correct position
(6.1 2/7)s Maoke sure that there is soms bias anplied to the valve.

The U.V.C.D., may then be safely sSWitched on.

Oscillogcope Ssuiines.

The C.R.0. Time Base is not used. This is el7scted by placing
the Time Base coarse control In position 1. The othc Time Base
controls on the C.R.O., will then nct affect the tracs produced by
the U.V.C.D,

Othar controls not operative:- SYNC. Y2 AMP.

N.B. when the U.V.C.D. is "off" the spot will normally be
statlonary on the scresn. To ensure that the screen is not burnt,
therefore, whenever the U.V.C.D. is switchsd off the Brilliance con=-
trol should be turned down . .iackh oot the spot, or the Time Base
should be temporarily switched on.

MASTER SJITCH. S8t to VAMP. Y1, Y2,

e . e .m.—_. L.

X SHIFT, YL SHIFT, YL AP/ 20CUS: Set as voguired.
(Y1 AMP setting shouid noirmally be left
resulis).

BRILLIANGE. This control should be rotated in an snti~clocke
wise direction just sufficiently to entirely eliminate ths fly-back
traces The tracs obtained sghould then be clearly visible in a semi~
darkcned rooimk

Y2 SHIET. The Y2 trace moy be used to indicate the X axis. In
this case the A2 itsrminal on the C.R.0. should be connceted to who
"EY terminai. '

It must be rcmenbercd that as ”double enced! amplifiers are
used ir the C.R.0. any deUSuanv of thse Y‘ - P will elter the posi=
tion of the X axis, and when using ths Y2 trece for this purposo caro
must thercforc be taken not to introduce unnecessary confusion 0
the pupils because of this phenomenon. '

Normally the Y2 iracs should be set off the screcn.

Ta/Va.

Heving followed the "Setting-up! instructions, switch on, «ith
the selector switch set to Ia/Vg.
Set the ..nods Voltage Controcl to maximum.

‘ The Screen Volingc control will havs no effcct cn *riodcs. ¥FOP
scrcened pgrid or prtO’” valves ssb the screen voltasc~ to ths spoi-
mum voltagu indicatcd in thy wasd Sauc se

S35t the Bias Conirosl to gilve the cpprox: voltage indicated in
the data sheet, and the Grid Drive Consrol to o sligatly highér
voltage. :

Unless 59601w1 gffscts ars to b shown the Sudnics scor Grid
gwiteh should be left at "% (Cothole).
‘ Ldjust G.B., GRID DRIVE,.ond Y1 ANP for bust results.

Tlf'ﬁffccf cgn hhe bh:P“CL sristic of alteoring tae Screen and
..NoGE - ‘Cnt_uus can now b obscrvad.

bﬂbu the optimuin i Pttlmau for the G.B. Control, thc Grid Drive
Control and the Vi AMP hovs Lucn Goicrmined these should not bs al-
tered unlsess it io desired to demcnstrate special cffecus.

Grid currsnt shouid nov be allowed to flow.



- : ' | Fage No. e
"SETTING-UP" -

Ia/Vg continued.

Bffect of too much bias.

L
7
L

g

o ' bias point
ct of too 1little bias

i
1‘9
G)

!

Q-
Flattening due to flow of grid current.

" .-bias point

Effect of too little Grid Drive.
//// Enlarged portion only of characteristic.
\ .bias point.
ARt P

Lffect of too great Grid Drive.

o s

ry
Flattening due to flow of grid curiznte.
R .- -blas point. |

Combined effect of too much G. B. and Grid Drivs.

- - o -

~bias point.

Effect of too much Y1 AMP gain.

i B !\ bias point.
AR D
terlstlcs heqplred.

ax
V& and Vs

Ia[Va.

When sw1tch1ng from Ia/Vg to Ia/Va, or vice versa, switch offl.

Observe '"Setting-up" instructions and switch.on, .with selector |
switch at Ia/Va and anode Volts at MIN. (pos. 1).

The Grid Drive Control is not in circuit.

Set Y1 AMP for bcst results, and then do not slter.

The Suppressor Grid switch.should be left at "C" unless snecial

effects are required.

The eLfCCt on the Characteristic of altsring the screen and grid
poetentials can -now be shown. - . :

SEE -ALSO ﬂ;NQTRUCTIQNA;,._OPERATIQN".

L]
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Circult Diagrams.

e, #
0. 1a/Ve CURVES Suf ANGDE
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-l
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i | o
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SELECTOR
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A sinusoldal time base for the X nlcotes is vnrovided b the
voltage across Rl. A voltage varying at the some frequency is epplied
from R2 to the grid of the valve under "tsst", clternatcly o:.osing
and assisting the standing G.B. The 0051t10n of the spot clong the
X axis will therefore correspond to the volicsc applied to ths srid
of the valve.

The voltage across the anode load will correspond to the cnode
current, which, in turn, will corrgspond to the grid voltege. If this
voltage is applied to the Y plates the spot vill trece a distance in
the vertical direction corresponding to the unolv curreni. .s the two
movements of the spot are combined it will trece out the I“/Vg Curve.

The anodé load is comparatively smail so that the chorceteristics
cbtained will be ncarly the "static" curves. The output is thcrcfore
small and the use of the Y1 amplificr is nccessitated.

Making the load too small would ccuse the cnede circuit to be
Nainly capﬂc1t1ve, thereby causing o phase shift in thce anode voltore,
80 thot 1t would not correspond dircctly to the srid voltapc. Thé for-
ward and return traces would then be badly out of alignmont (nb 2
large loop would result.

To overcomc this tendency thc smoothine condenser is mede 1o roa
und e spscial circuit incorporated in the G.2.0. to "black-out" the
r¢turn trace if necessary.

Although the rcsistance in the grid circuit has been mode =os
smuil ag pos51blo, aorid currcnt duc to positive grid drive still domps
the 'érive" circuit, rcducing the drive and ”flﬁitcnlnn" the top of
the grid CﬂanCUuPLStICe The peok grid  drive should thercfore be
aijus od sso-that grid currcnt does not flow.

The filament humdinger is to effectivcly c¢s ntrallse battery
filamcnts to sarth.

Sy wvaryving the anode and screcn volt..es “fomilics™ of Ic/Vg
~oarves con be obtoincd. .
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To produce an Ia/Va characteristic the X plates again have @
sinusoidal time base opplied, this being obtained from the voltogs
across R1. The anode voltage also varics sinusoidally from just bzlow
zero, when the voltage across R1 and R2 opposes thce anode supplys
to0 about 350V when this voltage assists ths enodc supply. Distonces

moved by the spot in the X direction thorefore reprcsent the anode

voltages. .

ations of anode current develop a voltage
to the Y plates (via amplifier).
rcction thersfore corres-—

The corresponding vari
ocross the anode load, which is applicd
Distances moved by the spot in a vertical di
pond to the anode current. - ‘

.+ Combination of the two movements produces the required Ia/Va
Curveg ) ’ - )
The return trace may be “blacked-ouﬁ“,if 16 CESSary.
"Families" of Ia/Va Curves can Dbe obtoined by varying the grid
end screen potentials.

. FLYBACK SUPPRISSION:

MODIFICATIOK FOR C:R:0.| B. INTERCONFECTION: UPPER AND LOWER PANILS

ey
:

'g/¢o

Y, 6, Kan

Ll

X X ;
H4 ‘!. ‘\,’ :._-‘ .
“‘At-’!.‘--f‘-s&-;
”'éplf',‘/':
P .

Rear Panel,
~Cossor C.R.O. Type 10

International Octal British Octal
Plug ' Plur
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" 4, OVERLOAD CIKCUIT.

Circuit Diagrams.
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An overload on the H.Te. circuit will cousc rslay "A" to become
energised, and an overload on the bias circuit will cause reley 'B"
to Decome energised. . Similarly an overload iivolving both circuits
%ill cause both regldys "a" & "B" to become encrgised. The energlsing
of cither "A" or "B" relay will close eithsr.contects 1 or 2 resjsct-

ively. Either of these will complete the "C" reley eircuit and thore—

by close .contacts 3a, 3b, & and 5. - , .

Contact 3b will open the bias circuit, isoluting any overload'=
in that circuit, and 3a will act as a "holding' contact for "C" rclay.
Conbtects 4 and 5 will opsn the input circuit of the H.T. Rectifiers,

isolating any overload in the H.T. section,

When ths overload is isolated "&" & "B" rslays will be de-
energised, ond contacts 1 and 2 will open. The "C" relay contacts
(3a and 3b) are such that the "C" relay is encrrised before this
occurs- | .

The overload having becn removed, in order to de=ghnerglsc

"o rclay the On/Off switch must be opconed.

Two 1 Amp fuses in the meins input loads provide additional
protcction.

The "chattering" of cithc» /" or "B" vclay indicates thet
the load on one of the two circuits is becoming gxcessive.

+ )
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PRENS.
N TRUGTTINAL  CREARLIIN.

The object of these demonstrations is not %o renlcce their
work on the valve boards, but merely to show the punils very gasily
and quickly several interesting facts which they wouvld not normelly
discover thomselves. Vhilst the plotting of cheracteristics on
graph peper helps the pupils to remember the selisnt differences
behwcen, say, a triode and a pentode, the advantacse of an oscillo—
scope is that every member of the class is ssein~ the semc thing;
whercas on individual experimcntel boards, & slow punil may never
finish 21l the expecriments, or a stupld one comdlste one incorrectly.
Tho oscilloscope, in the hands of a competent oncrator, can produce
corrset curves in a short spacc of time, and assist en instructor in
sutting over the "gen'. :

inother important point is that an oscilloscope will show
the clagss what heppens as the valve warms upe. “This mey not seem of
orcat importence, but the controlling effect of the clectrodes varics
with elcctron densities, and a wealth of informetion is included
in this brisf period, which can be¢ shown on the scresne.

Prgcautions. First, read General and Settine-up Instructions
carefully.

RULE: IF IN DOUBT S ITCH OFF.

‘nen comparing valves it is casy to forpet to alter the elec~
trodc switches and filament voltage secttings, espescially the lattsr,.
Duc ecors in shesc matters, apart from the considsration of equipment
“beins damaged, will prevent the demonstration being svoilt by

unne cessory interruptions, dus to burnt out valves, stcCos

N.Bo -Top cap connections and metallising mey be at a high
potential with respect to chassis; therefore bs c.reful when
handlirg them, and also, do not let them "short' to the case.

7hen comparing valves do not alter the Y1 amplitisr setting.

2/ Ve
ARt
‘'he possible variations of Ia/Vg characteristics bctween
variovs types of valves is limited, but it is instructive to 1llus-
trate tho difference between a straipght and varieble-mu valve.

s it is difficult to get the Ia/Vg curve of 2 velve accurately
at the first setting of the controls, in order not to confuse the
trainess unnecessarily the instructor should make himself thoroughly
converssnt with the controls bsfore attempting to give o demonstra-

100,

Svpgoetiong. (See the appropriate scction for Control Settings end
optimum voltages). '
Lriodese. : o : '
““Uompore the slopes of a VR21 (low), VR4O or VT 105 (medium),

and VR 505 (high)- , :

snoy the effect of varying the @node voltage in all cascs,
slipght variation in slope in cach case, and shortening of "grid
bacal! a3 Va is decrease@. . '
Tioss Llarge differcnces in case of Vr 4O, indicating low Ra.
mhig can be confirmed by comparison of its Ic/Va slopc #ith thet of
the obhe:r valves. ' '
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Instrectional Operation.

Ia/Vg (continued):
T trodss. ,

Compers VR 18 end VR 28 slopes. .

These show very clearliy the difference betwcen straight and
vori-my valves. .

Tn sach the effect of varying screen and eindde volts can be
showne The znode voltage will have little effect, indicating a high
ra (cen be shown on the Ie/Va Curve), whils it is clearly shown thet
the screen voltage has a far greater control over the valve.

The change of slope, ete., for differing screen voltages
should be noted.

fentodes and Beom Tetrodes.

Those are very similar ond eny valves may bc chosen. .

sgain, slope varicstion and the far greater control shown by the
scrcen voltags than the anode voltage can be {dlemons trated.

Tt is instructive to compare the steep clope,; short grid beso,
Tr 91 with the vari-mu VR bH3. 4 .

In the case of some VR 9l.s connecting the supbressor grid to
ths grid will change the curve rrom uvig tgtraight” to the vari-mu
TyoG. :

N.B. GSome sisep slope velves (VR 505 end VR 91) show e
tendency to oscillate on the Ie/Vg sciting of the Selcctor

Switche
-E,Cn{}:?.. ° ) - |
Tn the cass of the Ia/Va characteristics the two axis are
indicatsd by a Ymarker line" :- e ‘
. -, : \‘:. n A‘-‘"; = e e
;

MAFEELE g Al
YT A

This is obtained by using the min. enode volts position. The

“soelt A.C. swing is then higher thaon the anode D.C. potential and

o the negative half-cycle the anode will go negative, producing the

“marker lirns' as showi.

In order to shorten the "marker 1 me" and therehy show more
of the curve, inode Volts setting No.2 may be used with some valves;
hut core must be taken not to ‘eliminate the merker line entirely.

Sugpostions. (8ce the appropriate section for Control Settings and

SR Nt

Cpbimum Voltages).
S Compare the slopes of a VR 21 (high Ra), Ve 40 or VT 105

(low Ra), and Vr 38 or VR 505 (medium Ra).

ne effcet of vorying the G.B. coan bs shown in ¢ll cases -
tegyomonst of slops to ripht indicating reduction of 211 anode
currentg & Ge.Ee 1NCreasses.

Variavioa of slope (Ra).

These arc the most intcrcsting of all the curves.

The "wini" should bc clearly shown, end its rclation to the
Yerkes 1ine™s espocially whows it goes below the litter, indicating

Tyovsren currcntts

wA

The effcet of varying screen potenticls on the "depth" of the
Wik tg particulerly instructivo.

 sultunle Velveg. VR 18 or VR 28, and VR 107 (vith osc. grid cond
arods 1ot 1sef ). : .

' “apistion of biess hes little effcct on the shope of thc curve,
serving mainly to alter its amplivude. Tho slope of the "working"
wrrt of the curve shows slight differences for diffecrent bics
valucs. '
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Instructional.Operation. -
, Ia/Va (Continued).

Bsam Tetrodes. . VR 100, VR 118, VT 60 or VI 7HA.

These curves should be very similar to those obtained by pcnvodes,
with the exception of a sharper "knee" where ths curve bends OVsr.
..ttention should be drawn to these facts.

The above only hold true if the current bias is applied, so
care should be taken in this direction.

The electron density betwesn screen and cnods is a controlling
factor in bosm tctrodes, as it helps to repcl secondary cmitted
clectrons from the screen. Too low an clectron Gensity will thore-
fore allow sccondary clectrons to reach ths screen end produce
traces of a "kink". Increasing the bias negatively beyond the
optimum working point will produce this kink, end this tendency of
beam tstrodes should be dsmonstrated. .

As the VR 118, VT 60A and VT 75A ere output valves the slope
of the working part of their curves will Dse feirly steep, indiceving
& moderately low Ra. This slope, and also the amtlitude of thc
curve can be varied by altcring the screen potantial.

Pcntodes. . :

Comparc.R.F. pentodes (high Ra), e.g. VR 91, VR 53, VR 106,
with output psntodes (moderate Ra), e.ge VT 51, VT 52, and show the
effcet. of varying bias and screen potentials.

The bias voltage is very critical in the case oOf the VR 91.

The veri-mu valves (s.g. VR 53) show the chonging degree ofF
control exercised by the G.B. as it is increcssd.

VT 52. =«s this valve has a max: anode &issipotion of 5.7 ths
bias must not be decrsased beclow =7.5V or tliig Tlgure is likeliy to
be exceeded. at high bias values, as the susprscsor grid piteh
is wide in an output pentode, the reduction of clectron density
will produce a smell kink, which can be ShOoWI.

A soft valve will give a curve as shown:—

f |

This distortion can be eliminztea by increasing the bias ebove
~7.5V, thereby increasing the anode voltage necessary to produce

- ionisation.

¢

Suppressor Grid Switch.
' Tor pentodes .in which the suppressor grid is brought out to

its own pin (e.g. VR53, VR 91, VR 106) an intsresting and edifying

demonstration can be given by first conneeting the suppressor grid

to the secreen grid (G2), thereby effectively meking the valve into

a tetrode. .
The Isa/Va cirves relating to a tetrode can tien be shown Tirst,

proceeding-as for a normal tetrode demonstration. Then the effect of

the "inclusion" of the suppressor grid can be clearly and decisive-—

ly shown by connecting it to the cathode.

To Eﬁow the effect of the warming up period for either 1a/Vg or
Iz/Va curves,the U.V.C.D. should first be sct ub to give the required
final charecteristic of the valve in use. Tas vclve should then be
removed and allowed to cool. On plugging in a-ain the required
effegts will be shown. (e.g. alteration of slode ~nd early s tura-
tiow, .

&
e

s e g =

The foregding is by no means the limit of thc scops of tho
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Instructional Operation (Continued).:

U.V.CsDe, but a sslection of its most useful epplications for
training demonstrations.

The compe tert instructor should bs shl: io work out a
- satisfactory programme of his own, if necesscry, to suit the
standard of his particular class. '




CONTEOL SETTINGS AND OPTIMUM VOLTAGES.  Eage No,13.

A 120,/Va fuseme
Valve |Base EL.OTWCL.) SITCH POSITIONS ) SCRZEN| Ia/Vg HIN
Tyve |((See Lnode | Grid|screen |Suppr|Cathode] Fil [Opt|Max [FeBe [oD
No. __ibelow) (G1l)] (G2) | (G3) Vol Appro
VRIS | Bk T CI| 2 | L1 | OFF| OFF |2,0[120[I0 12 [0
vreo | Bh. | 1 > | orr | oFF| OFF |8.0] - | - |1k O
VR21 | Bl 1 > | oFF OFF| OFF |2.0| - -~ 10 Jo
vR22 | B4 | 1 > | OFF | OFF| OFF |2,0{ - = |12 |0
VvR27 | BA 'L | 2 | OFF OFF| OFF |20} = | = |-10 0
vR28 | B4 - T c 1] 2 1 OFF| OFF | 2.0120|120 |-12 |0
VR38 | BS 1 | 2 |owr | oFP| 5 [kol-|-+7 |O
VRYO | B 1 o | OFF | OFF| OFF | 4.0} = N TR A
VI5L | B5 1| 2 5 OFF| OFF |2.0{100|120 |12 |0
vrs2 | 1.0. | 3 |T.c.2| orr| 8 |6.3[150{200 [-20 [7.5
VR53 | 1.0..{ 3 |T.c.2| 4 5 8 |6.3]200[200-15 | O “
VR57 | 1.0.. | 3 |T.Ce2| & OFF| 8 |[6.3 150|150 |10 | 0
VT60A| USMH [T.C.1{ % 2 OFF ) 6.3{120{200 |-12 |-3
« Jvrysa| B7  |T.cll] 2 |7 31 6 |4.0]/100{100}-10 |-k 'w
_ §VvR9l | B9 % 7 2 ) 6 |6.3/000{000(-2 |0
' VR99-A 1.0.. | 3 |T.ci2] & OFF| 8 |6.3|200|200[-12 | O
VR100| 1.0 3 {T.c.2| & OFF| & |6.3|200]200(-25 | O
1 vr101| 1.0 3 |{r.Cc.2| OFF OFF| & |6.3] ~| - |10 O
VR102| 1.0 | 6 5 | orF oFr| 8 6.3 -} - |-15 |o
- 3 |r.c.2| OFF OFF | L. |
VT105| BS 1 | 2 | OFF | OFF| 5 |63 - | = |-15 |-3
VR106| B7 - 2 7.C.2| 7 3 6 [L3.0{150{200}-12 {O
| VR107} BY 7 |T.C.2| 3 oFf| 6 p3.0[120}200}-8 |0
VR109| B7 7 |rec.2| orp | orF| & h3of | - |- 3.5]0
.l vVR118| BS 1 2 5 OFF| OFF |2.0{200{200-10 | O
VR505| B5 ~ | "1 | .2 | OFF oFF| 5 |i0Of -] -1}-2 |O
' The filament pin selector switch position for all the above -
lvalves ig 2/7.For val¥es not listed above check fil: ping).-

!

<SF

BH British Standard 5-pin

VLI VE BASE ABBREVIATTIONS.

B4 British Standard 4-pin | ‘ 1.0, International Octal

BOG: British 9~pin Glass

B7 British Standerd 7-pin UsMH ~merican Medium 5-pin

N.B. . For Electrode Switch settings and fil: volts of valves
other than those listed above see VLV TISTER, TYPE 44,
HaNDBOOK. (A.P.2537B, Vol:1l, FIRST EDITION).




- AERIAL- INSTRUCTION:.
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Freqnency Measurement - Use of ‘tuned feeders. L

Ay e

e -._. ¢

e CouPring

, [ S I .. Cow
s —— —r—rt .

See 0, b

'iSv R.C

. PoA sl e
Tt amd .-

The above-oscillator is used for: this experiment.;,

It must always be remembered that the H.T. supply is 750 volts
snd under no consideration should:- thé anode -lines be touched or
any adjustment made;without first switéhing off the H T. eupply.

Connect the coupling 1ink via twisted Flex 6" ohs ehd of & °
1echer bridge. Switch on the L.T. eupply then the H.T. eupply.,

(a) Starting from the feed end of the lecher e&rvgs ad just the
ppeltion of: -the- ahnntingibridge untiI standing waves appear

o on the lecher lines. : .. "

- This position cen best be fsund by holding ‘4 pea lemp . B
attached to-arloop wire so-that;: the loop i8-loosely eoupled
to the anode circuit of the oscillator;-when stending waves
are. developed on thé lines, the brillisnce of the pea ‘lamp
coupled to the anode circuit will fall off sharply. “Why

. +does this ocecur?. - . T
Take the reading~ef the position of the*shunting bar on the
. bridges - «o RUSII RN
(b) Move the shunting bar farther from the fed end’'of ‘the. lecher
1ines:- until & iseéond position is’ dbtained when standing waves
are developed. Paan
Note the position of the shunting bar.._
(e) Determine..a: ‘third positiom of the shunting bar in which
. standing waves: are.deéveloped on- the lecher wires‘ <
With-the aid of the -detector device: previded determiné the
position of current. and voltage nodes and antinodes on the
lecher system. o
Draw & diagram to 1llustrate the standing current énd
voltage:weves: on.the lecher -systems = - L
Ipdicate points of maximum and minimum:impedance._-.“ -
Chenge the frequency of the o¢scillator slightly do
standing waves still appear on the lecher linesa
" Why is this?
Compare the differences between readings (b) & (a) and
(c) & (b) obtained above.
Calculate the frequency of the oscillator output.
is it not good practice mersly to take the first reading
( when carrying out frequency measurements.

/2
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C o 2e Ad just the position of the shunting bar in the oscillator.
snode first for higheet and then for lowest frequency
outpute. : ’
Using the lecher systemxdetermine the frequency range of the
oscillator.

A _— e e (U,

3e Adjust the oscillator for operation et 200 Mc/s.

.(a) Method of using tuned feedere to centre feed a half wave

eerial..
Connect the caupling "coil" to the feeders (marked "A")
by means of twisted flex.
Cannect the brass shunting link,acroes the unfed ends
of the feeders and adjust its position until & current
antinodes appears at the shunted end.
How can this be done with the detector device provided.
Without altering the length of the feeders which are now
correctly tuned remove the shunting link and attach ajust-
eble tubea to each feeder.
AdJjust the length of these tubes simultaniouely until
maximum indication is obtained in the attached pea lampe
(2v o 3 amp). .
Draw a diagrsm ehowing the current distribution along the
feeders and serial. S
What heppens if

1) The aerial is not symmetrically adJueted.

1i) One end of the amerisal is earthed.

iii) The frequency of the oscillator is changed.

Account for these results. .
Why heve the -above two etepe been efrected in order to
..Ffeed the. dipole? . e BN
Meaeure the lengthe. of feedere and dipole. 5 '

" Do your measurements agree with:'theoreticel consideratione.-

“ If not, ‘haw can you euggest any poeeible explanation for
these diecrepancies.;;, O

A.(a) Method of using tuned feedere to end feed a half wave aerial.
With the’ transmitter adjueted for~operation at 200 Mc/s.

‘Connect ‘the coupling coil to the feeders (marked B)
by means of. .the twisted-flex lead., .- . - -

, AdJuet the ‘open énds of’ tpp feeders*until etanding waves

. appeayr. on. the feederet R i
"What is the best.method of chepking this with the dqctor
“device provided?
Connect the ~ juatdble aerial to one feederrand vary ite
length for meximum indication of aerial: -eurrent. B
' Outline the current and voltage distribution ohlboth feeders
.and serial. .

© What ‘happens . if the frequency of the oscillator output ie
varied, Why should this occur?

7

e Lo . s |
This.woltage fed. dipole w#&h tunedofeeders which owing to G
hesvy etanding waves and unbalsnced loed on them always. ‘

radiate to some-extent.. The feeders’ should therefore be -
kept as short as possible and. are usually made an odd

nunber of quarter wavelengthe long. T RR

ghy shaduld this be? SO ' ‘
or low power ameatGér transmitter work thie Byetemiie very

popular. R N

Give eketchee to explain this etatement. -f;ﬂ;:' ‘

Ree.  ARR.L HPm@BooK e
ANTENNA HMQ fook- .

AP 2514

e e

e Nt e



EXPERIMENT NO«2. |
Y™ o Delta Matched Dipole. : 5

The transmitter provided consists"df an M.O. Stage and a push pull P.A.
. stage link coupled to a tuned asrial circuit.
600 ahm feeders are provided end an aerial cut to length for 20

‘Mc/s operation.
: 468

l = 20

Peet,
. How is this expression derived?

‘The following adjustments are to be made:-

1.  With the aid of the modified W.1117 operated from the A.C.
. mains adjust the M.0. stage to oscillate at 20 Mc/s using the
calibration chart and correction scale provided. .

24 Tune thePFA. stage to the M.O. with feeder lines disconnectede.
Check that transmitter is still on frequency. '

3¢ - Tune the aerial circuit for maximum transfer via the link
couplbngse ' ' ‘

What indication can be used for this adjustment?

If two 600 ohm feeders are comnected sbout .06 wavelength on either
- 8lde of the centre of a dipole, then if the imput to the feeders is
balanced to earth the feeders will carry equal antiphase currents
as they are correctly terminated in a balanced load.

Ls Connect the feeders to the dipole as indicated in Sketch below.

-8 -
o ! ; | . e
o :
. ' °
. C
|
!
booa X
For 600 ohm lines. : ‘
: ' : 123
B = .12 wavelength or ¥ 1% B in megacycles.
‘ 148

- C = +15 wavelength or F Teet F in megacycles.
The centre of dipole is indicated by a solder spot.

Attach¢ the other ends of the feeders via the feed metems to the

serial circulte Adjust the positions of attachment to the aerial
circuit until the indications of the feeder meters are equal and
have maximum valuee. :

It is necessary to tune both aerial end P.A. circuits
when the feeder taps are changede = Why should this
be s0%. -

Under what conditions will the feeder currents be equal and
~ have meximum value? ' .

Se Measure the standing waves on each feeder with the indicator

provided, and if the feeder currents are unbalanced move the "Y"
as a whole, along the dipole to the right or left until the currents
-are balanced. : ‘ -/2
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STANDING WAVE DETECTOR.

~How does this
detector operate?
‘What other type of
instrument could
have been used.
Why is the former
superior?

6o X0 reduce standing waves alter the distance B. slightly not
'more?a'few inches will be necessary at 20 Mec/s.

"If the aerial is unsymme trically disposed with regard to

. heighbouring buildings, hangars or fhetal structures (as in
laboratory) 1t may be found that the. points of attachment of
feeders giving minimum standing wave ratio are such that the
- Peeders are not symmetrically attached to the aerial,

The feeder currents should not very by more than 5% limde, 105
is Best as good & figure as can be obtained in the laboratory.

T+ At frequencies in the neighboufhood of 20 Mc/s slight
adjustment,usually decrease of the order of a few inches in C,.
may assist’ final reduction of standing wave' ratio. ¢

It must be understood that the lengths B-& C are critical to
&m inch and every endeavour is to be made to -obtain minimum
- . standing wave ratio but the process is slow and laborious.

Record your final measurements for the distances B~& C.

Describe briefly the mode of operation of & delta match.

- -

~-=000



EXPERIMENT NO. 3.

. Detection of standing waves on transmission lines.

The transmission lines are comnected to a variablevfrequen¢y ,
- V.H.F. oscillator whose output is in the neighbourhood of
. 200 Mc/se , : ‘
AS,It must be remembered that voltage in gA
the anode line is 750 ve D.C. ' |

, Set'the oscillator .to its middle frequency output by adjusting
© the position of the moveable anode - shunting bars to middle
" position. o : ~ : :

4

Current Distributions

1. (a) Place the sliding current detector lsbelled C on
the bridge and adjust its position for maximum
indication near:the centre of the bridges. Vary the .
place of the indicator coupling loop relative
to .indicator box until a reading of about 400 is
obtainede. oo

() Starting at the beginning of the bridge scdle take
. a reading of the meter deflection. Move the meter
5 cme 8t a time and take. corresponding readings
of meter deflections. . ' S
Note it is probably best to reesd the position of
the front edge of the indicator over the meter
scalee. : : '
It will be noticed that proximity changes the
‘readings sppreciably: 'hence always take readings
when in the same relative position to the lines. N

The meter indicates current distribution.
~ The .circuit is given below. '

R current limiting
resistance to

safeguard
crystal.
T 2e Tabulate~all readings as below.
Position of meter . Current : Voltage

cmSe. Indication. Indicatione

3, Voltage Distribution.

: - Place the voltage inéicator labelled V on the bridge and
slide. it along until it indicates & maximum near the centre
of the bridgee. : S ‘
Adjust the length of-the pick-up aerial until a meter
reading of approximately 400 is obtained. S

/2



.l ‘.- 2 -
~ Replace the CURRENT indicator on the bridge in the
position where the first current reading was taken. = Note
- the position of the gentre of the pick=-up loop.

Remove the current indicator and place the VOLTAGE
~indicator in such a position that the PICK UP AERIAL
OCCUPIES THE SAME POSITION AS THE CENTRE OF CURRENT LOOP
OCCUPIED.. -

Take the reading of the voltage indicator.
Move the indicator forward by 5 cm. steps taking correspond-
ing meter readingse Hence comple the teble shown above.

- The mefer indicates voltage distribution
The circuit is .given below. - ) .

be JPlot thése readings of current and voltage distribution =
is there any apparent relabionship? .

5. Short the remote ends of the feeders and repeat the
experiment. ,

,‘ 6 Place the two indicators at voltage amd current entinodes
respectively and change the frequency of the oscillator. '

‘Are "the meters still at antinodes.
Account for this variation. .

' 60c



AERIAL _INSTRUCTION.

EXPERIMENT IV.

The Type J Aerial.

A.

This aerisl, which is employed in the Service for V.H.F.
. work is a conbination of an end fed haslf wave aerial
with a quarter wave matching sectione.

The aerial in the
laboratory has been
assenbled for 200 Mc/s
‘operation.

Lo (1) Attach the .
coaxial socket carry-
: ing a brass spacing
bar as shown at A,

“by screwing the pro-
Jecting end into the
bottom of the longer
aserial member. Conn-
ect the spacing bar

. to the shunter member .
of the aerial by means
of a 4 B.A. bolt at

. Be It may be necessary
to raise or lower
the shunter .member of

- the aerial system, by
slackening the two
holding bolt located
in the insulating
supports.

— —_— . -———a

€= = D

Py

A’ f

(1ii) Connect at A one plug of the coaxial feeder

" labelled X. (Z = 50 ohms).

(i1i) Connect the socket on the chassis to the output
coupling coil of the oscillator by means of the twisted
flex leads provided..

(1v} Connect the other end of the coaxial feeder to
the socket on the oscillator chassise.

(v) Switch on the oscillator and adjust the output
- Prequency for maximum indication in the longer
menmber of the aerial.
Why should there be one particular frequency at which
this condition is satisfied.

- Draw a diagrem to illustrate current and voltage

~distribution on both members of the aerial.

- In this case since the oscillator output power is
small useful information may be ontained by
touching the aerial at certain points.

- The quarter wavelength section of the J aerial is .
incorporated to match the coaxial feeder to the open
end of the half wavelength aerial.

Hence if Zf Z Z -are the impedances of the feeder,

the aerial at a voltage entinode and the quarter
wavelength section.
For optimum metch. _ s

Zo = Zf Z a

Using a 50 ohm coaxial cable (Z, = 50) and assuming
the impedance at a voltage sntifiode to be 2500 ohms.

Zo = - 50 X 2500 ohms.



In order that the impedance matching section
shall have the correct impedesnce the spacing D
between its members will depend on their
diameter de -

-

Zb = 276 A10g )
Measure the diameter of the aerial tubes end
celculate D. ' '

Compare the calculated result with the actual
spacing. .

[*]

B. The above type J aerial,can be modified‘for.use with

feeders of different
impedence from that
used above. In this
.case the two members of
the serial are
shunted at the
bottom and the device
then becomes an end
fed half wavelength
aerial with a
quarter wavelength
transformer.

(1) Remove the coaxial
and the socket with
spacing bar by un-
screwigg the 4 B.A.
bolt at Be

Fig. 1. and the socket
at A. :

(1i) Connect the bottom
ends of the aerial
members by means of the
brass connecting strip
provided attaching it
at A and B by means of
4 B.A. bolts.

(111) Comnect coaxial feeder lsbelled Y (Z, = 100 ohms)
_to the socket in the oscillator chassis.

(iv) Switch on the oscillator and adjust the point of

~ attachment of the coaxial to the quarter wave trans-
former until meximum dbrilliance is obtained in the
gerial indicator bulb.

"(v) Account for the position of attachment of the
feeder. - o

(vI) Repeat the sbove experiment using the twisted
flex feeder labelled F. This 1s best connected
directly $o the coupling coil at the oscillator end,

' How does the impedance of this feeder compare with
. that marked Yj; qualify your observation. :



- AERIAL  INSTRUCTION-.
Experiment V. - :ij Moowe Y
As With the aid of lecher bridge ad just the frequency
of the oscillator for 200 Mc/s operation.
‘Connect the coupling coil of the oscillator to the
- 600 ohm lines providede To the other end of the
- lines attach the auxiliary dipole by meems of the

twisted flex leads Support the auxiliary dipole.
in the socket at the ends of the 600 ohm lines.

The aeriel provided is cut for 200.Mc/s.operation :
attached to the dipole aes shown in figure are two
rods more than half a wavelength longs.
' , At the bottom of the
| T 4 " , ‘rods are two
ad justable lugs
: . designed to carry a
C‘ﬁ ne meter which will
short the matching
rods. .
_ Attach a 0 = 120
o : : thermal milliemme ter
: - to the lugs on the
‘ o matching rods.

. -~ . Switch on the oscillator
and adjust the
position. of the
meter for maximum
current.

Draw a sketch 1llustrating the dfstributiom of
current and voltage on the shunted rods and
gttached dipole.
Switch off' the oscillator, remove the 0<120 thermal
‘milliammeter and replace it with a O~2.5 thenmal
smmeter.
‘Remove the auxiliary serisl. ‘ .
Raise the adgustable connectors(on the matching rods,
to the highest possible position and elamp them on
the same horizontal levels Attach these connectors
to the ends of the 600 ohms lines by means of
tuned wirees So not allow these lines to be slacke.
Switch on the oscillator and msasure the standing
wave ratio by means of the detector described
below. (Note the diode heating circuit is_to be
- comnected to.one of the 6.3v A.C. sockete).

ANO. I50v. P.C.
- ) KAN(;,E
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. How does this detector operate?

DY

\
h

\

Why should the detectar tubes be adjusted to
querter wavelength? -

Lower the position of the connectors by centimetre
steps until minimum standing wave ration is -
obtaineds This should bg of the order of 2 to 1
ratio.

Final reduction of standing wave ratio is obtained
by lowering or raising the me ter at the bottom of
the matching transformer. _
The standing wave ratio should thus be reduced to

‘at least 1.2 to le.

Describe briéfly how the xmpédance mateh has been
secured. N : _

‘Quarter Wave matching Transformere

Set the oscillator provided to operate at a frequency
of 200 Mc/se . . _
Connect the output coupling coil of the osecillator

.to the 600 ohms lines provided. Attach to the other

end of the 600 ohm lines an auxiliary dipole by means

of' the twisted flex pair.

|

Insért the dipole in socket near the end &f the 600
ohm lines. : T ’

A second dipole cut for 200 Mc/s operation is
providede This dipole has attached at its centre
R ' ' two adjustable rods
- A.C. and B.C, By
' ¢lagking the 2. B.A.
A/;2\6 nuts at A end B,
; - . insert a ) 0-500
¢ ;- thermal millismeter
o e : .~ . a8 shown in .sketch,
' " Switch on the
oscillator and
ad just the lengths of .
A.C. and B.D. by '
equal increments

C D o - until the meter
current is s
maxinum,e

When will this
occur? Draw the
current and voltage
distribution in
this condition.
Switch off the
osclllator and
remove the meter
between A and B.
Remove the o
. auxiliary dipole.
Raise the connectors(on A.C. and B.D. to their
highest position. Attach leads to the connectors
and join their other ends to the 600 ohm lines.
Ascertain that these leads are tighte Switch on the
oscillator and measure. the standing wave ratio on
the 600 ohm lines, with the diode detector.

Lower the connectors by centimetre steps, shortening
the leads to prevent any sogging, until minimum
standing wave ratio is obtained C 7

i
|
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Final reduction og standing wave ratié may be
secured by increasing or decreasing the length
of A.C. and B.D. very slightly. .

Describe briefly how the impedance match has
been secured. - )

fo
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AERTAL H\ISTRUCTION.

Experiment VI - Field of Dipole{Ae Lal, Use.of reflectors -
for transmi581on and reception, "*-tT oo TR i

"‘ . o “l . 'y~ Deve ol . I '-‘v\‘l‘
ey U ‘3:& a0 J_,:j_, 1La,, );1,'3rg;M, SURTCS A A A T

-

'-.-‘v§r: -

The transmltter”prov1ded is a push pull- tunsd 11nq 0501llator
operating at .300 Mq/s.;_fhe gsséciated,power sqppiiss which are
mains operatéd ‘supply power Tdr; gm 1gwer, motor . the -valve

- anodes being air .cooled, the fiI ents 0L the. valves and H.T.

. The switching is& intefbonﬁected ‘8¢ that ths'blower must Pirst

" be switched on befots t@s valve filamsnts, and ths fllaments
before the H.T. ;:* ‘J‘b raAv ooy 2d ol w2 U) .L'- Lz u".

=8

"NOTE:z~ Tha.fllaments are‘]%ngstsn -gnd, therefore . they must

=7

attain their Wworking' témﬁbratUrexbeere the H.Te 1s-switched

- on,otherwise the 1life 'of the”’ valved 'will be serlously reduced.

. Therefore switch .on the blower and . .the Lilements but wait
at least thirty: ‘Sefconds before.sg}tchlng on ﬁhelﬂ.T*

The output from the transmitter is taken.vlasa twisted flex
 lead to the centre’ of a“dipols”located ona measurlng bench.

Sy s LD e Lo
P i Lh'_LL,,.’\ ),).Z.l culesen v o f

(1)  Observation of dipole field, ‘L =&iiii foid iz

Locate' éﬂsrgiséd éeriql atI ,,th ds%trpmaf“:me'a,lf,ut;,r.jt_ng :
benCho _*:_,‘:A’i;’ :»’..{.. ,.."C_': Qo n-.'" L“J* ' 1{3'_‘ al’J omed
Place tgg' Ire ¢V ihg; *aex:ia,f i"th“a' 2.5 volt bulb
at its cen'tré on ' the’ bsnbh, hon such a position .H‘L
that the*buIb Tights falrl bfightly §usua Ly -
abové, 50" ¢h “£rom theienergised.qeri

Holding: the recexving‘aerial‘ﬁorizontally and
pwﬂ&b%t%rmm éhm@rmm&me -
eerial in a vertica1 piﬁce at a Lconstant’ distance~

- ~—

-

from the “transmitting Horial. e
What do you observe? - PR TR e
Locate the receiving serial in its original
position and move it in a directlon parallel
to the energised aerial.

‘What do you observe?

Coes r ,A-‘,ﬁ.A. ‘

P

- Observe the "end-on" pick-up by holding the .
.. receiving aerial in the same plape as the
'-energised aerial but in an end = on position.

(ii) Plane of Polarigation.

Locate the rece1v1ng aerial in its original
position. Rotate it in the horizontal and
© vertical planes by lifting in slightly above
.the measuring bridge.
5 What fo you observeg Account for this.

- (iii) Operation of‘Reflestor~.

A. For transmitting serial,

- With the energised aerial at the centre of
the bridge, place a receiving dipole in
such a position that the indicator just
lightse.

Place at -the other end of the bench a
. continuous dipole (i.e. without lamp)
Advance this dipole towards the energised
aerial noting the positlons at which the
»receiving aerial ist-

.213 Most energised.

2 Least energised.

Compare the distences of the refkector with
wavelength (£ = 300 Mc/s) and account for

your results.

/2.
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”“B” D%Rdp réfeiving” Aerlal."‘J '

Locate the energlsed aerial at the 50 cm
mark and. the receiving aerjal.at 130 cm. .. .. . %

8
¢"'

IS _"fnark."Ad‘thst the’ position“éﬂ - SN L pd e
DL s f:ré;ﬁsmfttlng Peg’iectoi" for: maxixﬁm S}gnal,.f‘ Se st
. °‘” ~ZVift the"recelver e;er‘ial., o

e PUOLGEHES Yaniother cbntinuéus dl,pdle on tha
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¥ mffect of inphase and out of phase feeding aerials.

Assemble two dipole . aerials on the measuring bench as indica-
ted below. Note two specially mounted aerisls are provided
such that they can be moved along the bench with thelr axes
parallel to the length of the bench.

. DisTRIBuTionN Rox

(a) Connect the twisted feeder from the transmitter to the
distribution box. Using twisted feeders of. equal length
from the distribution box to the aerial investigate
broadside and end-on rediation from this array. Indicate
the horizontel polar diagram and justify your result.

(b) Repeat the e.periments using distribution feeders to the
aerials such that the feeder lengths differ by A.
2

Account for the difference in horizontal polar diagram of thie
array.



The

(a)
(b)

(c)
(a)
(e)

l%,

.~ Ldjustments of 2 Bay 2 Tier Koouen's .rrey.

7' arrays are used on H.F. working for congentreted

diation in.a given direction and at a given vertical angle.

1 the dipolew associated with the Koomesn's Array are inphase
d. The beam width is governed by the number of bays used,
ing smaller as the number increases whilst the inclination of
e main radiation lobe decreases as the nuwber of ticrs
creases (One dipole 30° - two dipoles 20° - three dipoles

© - four dipoles. 10°)

1eﬂgths of aerials have been cut to A for 300 lic/s operatio
. 2 X .
Megsure the starting weve ratio on the feeder sections
Al, AL and &2, A2.
e

From the curve of fig:38(a) 4i.P.2514 ohtain the lengths
of matching stubs required.

lMount these stubs. b L,
Repeat this procedure with the feeder section b b.

Ch%ck the residual standing waves and if greater then 17
adj?st last installed stdb.ﬂ‘

Draw & Aiagram of the aerial systeﬁ indicating current distrib-
ution on the Array and cénnecting feeders.

jhat other type of matching could have been used?

|
l
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