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The Melbourne Technical College.
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CATHODE £ TUBE PRINCIPLES.

Fig.
Simple ceitor e Rzy Tube showing how the cathode
electron «* -« troveliing at high soeed passes
the anods <ne hits the end of the tube. The
impact o+ “a- wlectrons causes the zinc sfiicate
“covering ¢» ciow uniformly.

Fia. 2.

By placing only 2 small hole in the anode a thin
stream only can pass to the end of the tube.

The ray diverges because of mutual repulsion be-
tween the electrons in the stream.

Fig. 3. 7
If a low pressure inert gas replaces the normal
vacuus the beaw is kept in a concentrated form
and a small brilliant spot appears on the end of

the tube,

Fig. 4. ;
Bending of ihe cathode stream by charged meta!
plates. The positive plate pulls the beam up
becayse of 2ttraction, while the negative olate
helps by reoulsioen.

Fig. 5.

If a magnet is placed as shown the cathode stream
is forced out sidewzys toward the reader, i.e.
out frewm the pegs. The cathode stream always
moves a2t right anales to the magngtic lines of

force. Cathode Ray Tube
Direction of Lateral Movedent
Movenent -

of Cathode Rays.

Fig. 6.
\f the peruanent magnet is replaced by "an elec-
tro-magne'! and ite coils are arranged as shown,
the cathode strcam 1s forced upwards.

Compare this diagram with the previous onme.



T he Melbourne Technicat Colicge. THE LOW VOLTAGE GAS FILLED GATHODE RAY TUBE
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Horizontal
Plates
! Vertical Plates
: anode or Gu
(Earth)
Screen
Cathode
\‘\ / Deflecting
i Plates
Anode ——H
U ;
Filament - Coils for
Magnetic
Deflections.
Fig. 7 - Electrode Assembly of a gas Fig. 8 = Arranged for Electrostic  Fig. 9 - Arranged for Electro-
filled or soft tube Western Electric or Deflections. magnetic Deflections.

Standard Telephones Pattern.
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Fig. 10 = Theoretical Element Assembly of Ca’hode Fig. Il - Circuit Diagram for Typical Gas
Ray Tube shown above. filled or soft Cathode Ray Tube.
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The Heibourne Technical Ccilzge, THE HIGH VYOLTAGE VACUUM CATHODE RAY TUBE.

Screen

Focussing Coil

Cathode Divergent

P s Electron Beam Focul Pnint

Fig. 12 - Focussing Coil Method of preventing the mutuzl reculsicn effect from diverding the

LI g cathode electron stream.
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Cathode Grid
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Heater
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Fig. 4 - Focussing of a

Cathode electron strean by chargéd electrodes which converge the electron strean in exactly the

smae manner as the lenses converge the light rays.

Horizontzl Plates
Grid :

Fig. 15 = Typical High Yoltage Vacuum Cathode
electrostatic deflecting plates,

Detlecting Coils

Fig., 16 = Arrangements used for elecfrumagnetic deflection of the cathode electron

stream,
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CATHODE RAY TUBE DEFLECTIONS WITH D.C.

Fig. 17 -
Effect of placing varying D.C,
goltages on the horizontal de-

lection plates. The spot
starts in the center with zero
volts and moves to the right due
to attraction from the + charge
on the right plate and due o
repulsion from the left plate,

Figc Ia o
Note that horizontal plates ape
vertical deflection plates. Ag
in Fig. I7 the greater the oper-
ating potential on the plates
the greater the movement from the
center.

Fig. (9 =
Effect of using a center tap~
ped potentiometer to change
the potential on the indiyvid-
ual plates from plus to minus

inum.  Th
M«}-kr}-pp ove the setrens range of ihe

+ face of the tube,

Fig. 20 -
Effect of nlacing equal poten=
jals of varying amounts on the
vertical and horizontal deflect-
ion plates, Taking Figs. 7
and 18 as examples, Fig. 20
gives the Vector result of the
two when applied, sinultaneously
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CATHODE RAY TUBE DEFLECTIONS WATH A.G..

g | Fig, 2l =
7 The effect of A.C. when zoplied to the vert
%%1-‘ ical deflection plates as previously shown
‘@J with varying 0.C. in Fig. (S,

tz 8 The soot traverses the entire length of the

e sereen if the peak voltage is sufficient

and the result is a solid vertical line.

Spet of

light

Trace of the
movina spot
of (ight

Fig. 22 - Resulting trzce on the cathode roy tube screen §f A,C. is applied to
vedtics | deflection plates.

Spot of

Vertical Plztes li oht

" Trace of

1 D moving spot
'F = %] of light
¥ %

Fig. 23 - Resulting trace on the cathode ray tube screen if A.C. is
applied to the horizontal deflection plates.

ourrent

Fig, 24 -
Resulting trzce on the
cathode ray tute screen

if a set of electromagnet
coils similar to those in
Fig. 6 are excited by A.C.
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Bas
N Thyratron

Fig. 4. - Gas Tricde or
‘Thyratron® using a re=-
sistance instead of 2 satur-
ated diode.

ADAAS
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Note:-Cheose C to
suit freguency.

CATHODE RAY TUBE SPECIAL SWEER.

Pig. 42

Fig. 44
Fig. 42 - Exponential
sWeep curve caused by
the use of a resist-
ance instead of 2
diode.
Fig. 44 - Gistorted
wave produced by eir--
cuit of Fiq. 43.

Fig. 4% ~ Resultant of waves of Fig. 42 and Fig, 44.
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Fig. 43 - Sweep circuit with special distorting cir~ Fig. 48 - Linear sweep circuit usino 2 pentode instead of

cuit wave shown in Fig. 44 to counteract Fic, 42
The resuit will be as

in Fig. 45,

Charging

Valve

2 AAAAA
vV

a diode which is usually difficult to adjust

Fig. 47 = Special high speed linear sweep used when the soeed is too great for gas triode

to deionize.
Cossor Laborateries.

Hard valves are used throughout.

Developed by 0.5. Puckle of
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Fig. 36 - Sweep voltage developed by
circuit of Fig. 34.

Higher filameni
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Fig. 37 = Effect of varying diede
Internal Resistance.

Highk negative
bizs.
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f*‘:*_j, Difference in

' discharge times.

Fig. 38 - Effect of varying anplied orid
voltage to the gas triode.

Low negative

CATHODE RAY TUBE GAS TRIODE LINEAR SWEEP.

i

Fig. 34 -

Circuit of a &
linear sweep C ke CA)
using a gas j =
irfode or A
®Thyratron® I'IJ— _'llllllh'
valve 1n place 8
of a neon tube and 2 diode as a
variable resistance.
T 6as Trtods T
L or 1
Thyratron Charzcteristie.],qq,
1
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Fig. 35 - Jsoo b
Characteristic Y
operating curve 1200
of striking volt- 100
ages in terms of ;
grid bias voltages. 25 35 30 28 26" 16 0 B o

Critical Neg. Grid Volts D.C.

Veriical Plates
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e Bias |, e ) Sl
o O
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Fig. 39 - Effect of adding some signal Dsram BIAS | w210 ' }_...3;3
voltage to the grid of the gzs triode 6.T.1. h 78
in Fig. 34, The time of operation is Gas Triode . =~ i i
locked inte sychrunism with the signal
to be observed znd the trace remains Switch on - ® ]
steady on the screen. 90 seconds Apfe s | Qorenn |
Q)
before H.T. Sa - 2vouts+ - oas*

Fig. 40 = Gomplete low

voltage cathode ray tube circuit and gas triode
sween.
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Fig. 28 =

Step by step effect
of separately vary-
ing the potential on
the horizontal de-
flection plates in a
linear manner from a
center tapped potent-
jometer and the ef.
fect of the A.C.
wave of Fig. 24 when

f&;

applied to the vertical deflection
plates.

Vertical Plates

CATHODE RAY TUBE LINEAR  SWEEP.
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Fig. 30 - The so call
%saw toothed® wave, pr

ed mechanically produced

Jav i

oduced by the patentiometer

t, is the time required to move over the wind-
ing fron + to =and ty is the time to jump from

-to +.
zero time as possible.

To start again t, should be as near to

Yoltage to
be observed
(A
lTim‘ng Sweep

T \

e
Voltage to
be observeﬁ

(D)
Timing kveep

Voltage.

T (8 2
Wave pattern
seen on screen

(1 cycle)

!' (E)

ave pattern

seen on screen
(2 cycle)

(C)

(F)

Fig. 31 = Sweep times to produce a single cycle
wave znd two waves.

Horizontal Plates

Fig. 29 = Resultant effect of simultaneously varying
the potentials of Fig. 28 a cycle of A.C. is traced
on the screen.
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Fig. 32 - Electrically produced ®saw toothed® sweep

Yolts

wave from 2 neon tube and condenser.

Striking
TTTTT Voltage
——ww- Extinction
Vol tage.

—> -
Time

Fig. 33 = Characteristic operating curve of 2 neon

sweep circuit.



The Melbourne Techniral [ "1 CATHOUE HAY TUBE DEFLECTIONS WITH A.C.

OF  ALL PLATES.

Screen of Cathode Tube

Fig. 5 -
Effect of placing equa! A.C. potentials on
both the vertical and horizontal deflection
plates. If the waves are of equal fre-
quency and commence their pesitive or neg-
ative alternations together 1i.e. they

are in phase;. the result will be a straight
line. The action is an extension of the D.C.
changes shown in Figs. |9 and 20.
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Screen of Cathode-ray

F'go 25 >,

Effect of placing equal a.C.
potentials on the platss as re-
ferred to in Fig. 25, but in this
case the two A.C. potentials are
out of phase to the extent that
one wave commences one quarter of
a cycle after the other. The
result is a circular path of light.
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The Helbourne Technical College

Cathode = iay Tube with symbol
(Electrostatic Deflection)

FLUORESCENT SCREEN—

Cathode=Ray Tube with symbol
(Magnetic Deflection)

CIRCUIT READING & DRAWING. 1o,
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