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CATHODE-RAY DEMONSTRATION PANEL

* Description of a cathode-ray demonstration panel used for radio

instruction at the wireless school of the Royal Canadian Air Force

in Montreal

By SQUADRON LEADER R. K. PATRICK

HE “Cathode-REay  Demonstration

Fiirvel™ eon=wats ot | '.1'.;|_1r_:,|_'-|_'_-| II'I-I_‘|_||||_'
supecheterodyne radio receiver, a two-
stage transmitter with modulator, am-
plifier and power supplv. All thiz 15
mounted on a panel, approximately H'x-
4 in size. The components of the re-
ceiver are spread ol across the face
of the pane as to Ccorrespond as
closely as possible with a schematic dia-
gram of 1he receiver
on the face of the panel. Twa 97 ascil-
legraphs are embodied at the top of the
pamel am] are vsed for viznal demon
stration.  An ordinary dynamic speaker,
also mounted on the panel, 15 driven by
otitput of the recetver and all circuit
functions can thus be hoth aurally and

whach is drawn

visually demonstrated. Either one o
both of the oscillographs can be “tap-
ped in” at a Jarge number of points
throughout the recerver corouit. Tweo

signal penerators, tvpe 1A, provide a
sogree of stgral. The two being re
cuired] oy demonstrating  inferfering
signal cross modulation, ete, The b
oeeMaf omtpul of one signal generated
is amplified and used w0 modulate the
r=i outpul of the other so that variable
frequency and percentage modilation s
possible

By the use of mterchangeable com
ponents, which are readily plugged into
the pancl, amd by inter
g, practically anw
pimenaon can be demonstrated. A few of
these interchangeables are shown in the
photograph on Fig. 1. The entire panel
2 mounted on wheels o0 that it can be
ahifted from one instructional room o
another

The panel was designed by Burlec
Limited and the Roval Canadian Alr
Force for Hadw nstroctional wse in
Wireless Schools of the Empire Air
[raming Scheme.

The panel 15 in g2e for the traming

the face of
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Vo, | Wireless School

Roval Coredign Atr Force
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Chicf Teckrmual O

abf Wireless Electrical Mechanies, Wire
|v.'-u| [_:l]'.ll'l'.1ll'll'!\- f_-rT|||,'|r'|,| i-l_"l,l
Afr Lrunners, and kas its own paricu
lar uses i assisting the training of each
i these tradesmen. [t is estisated that
with this panel. the time devoted o in-
struction n radio theory

II:"'-':Ill'll"'\u!\..

can e consid-

crably reduced and the Student will ob-

min & clearer understanding of radio
PAchomena.
|

In the K. C. A. F. the Wirless Amn
("Wag™), and the Wireless
Ground (“WOOG") we re
ijpired to know elementary radio theors,
just encugh to familiarize them with

{Fanner
Lperator

Fig. I. Fromt view of cathade-ray
demuonsiration parel.

the operation of radio transnuitters and
l't'l'i'.'i'.'t“.'.i: ;ﬂrlg’ in afiler {ovr tlemy T mian-
ipulate the eguipment vationally, The
only maintenance that they are likely
to he called upon to carry out i3 of a
routine mature. The Wireless Flec-
trical Mechanical (“WEM )" is the “ra-
dio servicerman™ of the Air Force. He
must understand advanced theory. The
demonstration pane]l has s most im-
portant ase m the traiming of the WEM
as such things as alignment can be so
simply demonstratell. However, elemen-
tary phenomena can, of course, be ob-
served and demonstrated

The receiver end of the demonstra-
tion ganel can be a superheterodine or

COMMUNICATIONS FOR SEFTEMBER 1741

.
N



Fig. & [Abowe| Nhertcatieg transmsb-
ter ard some of i'|‘|-l|"’.|"lr|l;l‘|dl:'|iI
:qmpqnnnh.

Fig, 2 |Laft| The ¢F isefion,

t-r-f receiver, It consists of @ r-1 am
plifier tuning the broadeast band uzing
a type OL7G first detector and 65 o8-
illator a type A0 Wwapde and 30 tetrode
with 3 suitable adapts )
O Cross-1
Mustrates the r-f

Ihe use of the

36 tetrode i3 tor pETON e
OmEl TALONS |-i|..

section of

the recerver,

The §-f amplfier 1z
kilocyeles,  This low Irequency belig
wsed so that in modulated envelope dems-
onstratians the

taied] s 100

sine wave of both the

adulation and modalaied Trequencies
Ihe amplifier con
ransion

[he firsl i-i tr

mer can be removed and a crystal biter

unit plugged in. The second and thivd

tramsformers have wariable coupling o

that wariable band-width  demonstra-

nay both be seer
sists o Iwo stages, air-tune

mers being used

Fig. 1. |Dele=] The i-f and detector

peclion.
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are 'r-_"l'..:..l'
mgh gam, necessary
duce overload requireid
and detector gection i3 illustrated
photopraph, Fig, 3
In the r-f @i i-f amplifier, as i1 the
entive demonstration panel, all mpor
tant condensers can be
varied so that low, normal and high val
is obiained
is accomplshed with a three-pomt
component, 1hese are
marked Lowe, Norwd,
awitch.
he tuning condensers of the i
amiphfier ave varable air type with ex
tensicn shales sinall knoh pro
vided. The tube line-up in the ter-
riveed L2 te-fre e . type
72 m each stage, n of which a
trpe 36 may be demonstr
v osed a5 3
detector. A
switch 1s provided to wiilize either sec
tion of this tube in the detector circwlt
The circuit s sc arranged that a
wingle switch changes operation from
superheterodyne 1o tuned - radio - fre-
(uency Regenerative dete
tiom 1% ohtamed. A

serves 2t a beal-frequency oscillator or

he circuil postesses
i} |,|r..
The -l
by the

AR

wen

resistors i

es of
This
switch for eacl
shown m Fig.
above the

these componenis 1S

ol @

amplifier 1= a
one
wsed e

type HH s as

pverload. A

r:'_r.'\-:hlr: af rinde  seEcond

TeCelVeET,

similarly 615G

Superre-
15 possible by
:|h,|-_'7[ir|_-; the SEN P T e nerative [:arlf.l i
place of the secomd detector tube.

The demodylatbed of the de-
lector =ection 18 coupled to the first
awdin-frequency  wmpliier.  The  first
audic-fregeency amplificr may be choke
I';-\.TI"nl\."'iT.'!:'ll.'E' Or resisiaiges - ca I.;-dﬁ'it.'.“'."\-'
coupled By plug-in  components
coupling condenser 1=
swittche

||:--':_':'|_-]'n"_.|__|r cy  oacallator.

renerative demonsiration

ok pruak

USINg
e value of th
varied by a three-pomt Pro-
Fig, 7o |Balaw] llustrating how ca-
thode-ray tubes are comnacted imta
elraulty,




visiom 15 also mnde for jeeding the oul
put of a single-button carbon micro-
phone into the audio chann
of a jack “Mic," battery and

ne transformer being wived i

el b mweans
=l Doe iees

marked

T T O

the pamel ils

The driver awdio tobe 15 .3
conmecied Tl i
to erther the a-1 OAulf
transmitter where il Qar
Heizing modulation the
push-pull  =tage is by

g eonventional deiver transformer
nunel which may be
of the push-pull n

eithe
oT & phase inverten
plugged in, in place
put transtormer
The push

'\7\.; GF 6 tubes

pull output LOns1sts

which may be either triole

Stafe

nnecic 0 EAIS 13l

|

gedary  taps !
ce which, together with & variable
load resistor, provides adequate means
of impedance matching, The output of
the ampliber may he fed to ecither a
resistance load or the 8% permancnt
magnet dyvnamic speaker by means of

]'\I'lj'. T

a selector switch, This stage 15 also
psed for class "B i f the
transniter v which case, 1t 1% -

dance coupled to the class “B™ modu
[ation transiormer
The Supy
powed transtormer
rectifiers. The anodes of each 80 tube
are sirappel to form o half-wave rec
tifier and the par A
anade cirenit of one tubs may be aper
ed to demiondtrabe I',;,|1|. WavE Opernlion
The filter section consists of tao chokes
and three eight-microfarad Glees
ner or both chokes may he

AW r all condemecTs Cul

consists of large

type &l

D0 W ET

W | th tw

full-wave., The

Cion

QEOEers
chorted

The demomnsiration transniitler oof
sigs of o master oscillator and amph
fier, The mneter oscillator may be oper-
ated as either a "'tuned-plate tuned-grid”
or “Hartles™ circuit, the coils for both
being provided, Provision is also made
for crystal operation, The oscillator
tube i85 a 6]5G and the amplifier
G6F6G. Many demonstratic

rE TR

sible in the transomtier IFLS AR
i bemnt "N LL IO L1 LA
tation, o being very mas MG
eit ated I OaaTpant I e waitie
is 714 waits, a small F-watt lamp servi

3t A |E||1'||' W R, lrl' -l'-'l:';'\-:'ll:". and
Clazs “B" modulation of the r-f ampls
fer can be easily demonstrated, To
change the method of modulation the
operator mercly inserts the panel in the
cireuit, switching being done autcttati
[ See Fig. 6.)

The preceding is an ootline of ths

calley by the change

circuit of the receiver, zmphifer, trans
pritter and power suppls

rav demonstration pancl. It is impos

of the

Above: Frent view of cathode-ray

pl.l.i“b-gr'l:h
Fig. &, |Right] A-f and pawer supply,
thowing lewdspeaker and elsctranie
switeh,
sible to Fist 2l demonstrations possible
with this egquipment. Many elementary
the Ty demonstrations are possible, 1. e,

these beyng demon

1 [}
LETTing crall oing 1 = JAck Te

mired, all switchmg being .1|-:1-:....I.-.
It 18 estimated that a2 total of 300 radio
flemonstrations are possible

I he ';|||i||-[|_'t_-'r;_|_|4'1|r:\' w:i:_{ll.'|| 18 traced
froam its origin, at the sipnal generator, o
the output at the londspeaker.
the signal at any of the points interven
 the demonstrator has simply to
he plug in the jack marked CRT “A" or

1 tieh -_|:r 1Ly

pleg

To ohierve
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