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pany Limited, Liverpo

company

ol, England, a British

Application October 2, 1947, Serial No. 777,487
In Great Britain November 6; 1946

-The present invention relates to display ar-
rangements and is more particularly concerned

with-display arrangements of the type disclosed.

in .Unifed. States patent application Serial No.
750,142, now Patent No. 2,552,761 of May 15, 1951.

In this prior application; a cathode ray tube
is-used as the display device and is associated
with arrangements which enable a character to
be displayed on the screen by the application of
variable and steady voltages to the deflection

plates, the variable voltages causing the spot to.

trace an-outline of the desired character on the
screen while the steady voltage which is fixed for
any one character determines the position. of the
centre of the character on the screen. By vary-
ing the steady voltage from character to char-

acter, successive characters may be caused to.

appear in sequence on the screen and by suitably
predetermining the values of the steady voltage,
the characters may be. caused to appear on -the
screen in a prearranged formation. Each indi-
vidual character will be repeated at high speed
while the complete trace will also be repeated
continuously as long as the particular display is
required.

It will be understood that a satisfactory dis-
play is most easily obtainable when using a
screen having a long  afterglow characteristic.
However, it has been found that in such a case

some interference is visible due in part to the .

fact that the wipers of the uniselector which
feed the voltages to the deflection plate cannot
be adjusted to step absolutely simultaneously. It
is:one of the objects of the present invention to
avoid this defect. .

.According, therefore, to one feature of the in-
vention, in a display arrangement employing a
cathode ray tube associated with means for ap-
plying variable and steady voltages to the de-
flection plates of the tube to cause a number of
characters to be displayed on the screen of the
tube, switching means are provided for blacking
out the screen during the inter-character trav-
erse as well as during fly-back.

In one arrangement according to this feature
of the invention the switeching means consist of
a relay associated with the cathode ray tube and
adapted to be operated when a display is to be
exhibited, the relay being controlled by the mag-
net of the uniselector which feeds the voltages
to the deflection plates of the tube or tubes so
that it releases when the wipers of the unise-
lector are being stepped from one position to the
next and prevents the flow of beam current dur-
ing movement of the wipers,
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The provision of a control of this nature may
also be applied to enable a plurality of cathode
ray tubes to be associated with common equip-
ment.for providing the variable and steady volt-

. ages to the deflection plates.

- According to this feature of the invention, in
a-display . arrangement employing a plurality of
cathode ray tubes associated with means for ap-.
plying variable and steady voltages to the de-
flection plates of the tubes to cause a number of
characters ‘to be displayed on the screen of the
tubes, the circuits which control the application
of said voltages to the deflection plates are com-.
mon to a plurality of tubes and are arranged so
as to apply _said voltages in parallel to the de-
flection plates of all the tubes, switching means.
being provided -which control the blacking out
of the screens of all tubes. which are not re-
duired to exhibit a display.

According. to a further feature of the inven-
tion, in a display arrangement having a plurality
of cathode ray tubes and means for applying
variable and steady voltages to the defiection
plates of the tubes fo cause a number of char-
acters to be displayed on the sereens of the tubes,
the circuits for controlling the application of the
variable. and steady voltages to the deflection
plates of the tubes are provided in common and
serve to apply said voltages to the deflection
plates of all the tubes, switching means being

" provided for causing the black-out of the screen
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of a tube exhibiting a display during the inter-
character traverse and for causing the complete
black-out of the screens of the tubes which are
not required to exhibit a display. .
The invention finds particular application to
telephone systems in which it is necessary to dis-
play -before an operator information such as
calling subscribers’ numbers, and according to
a further feature of the invention, in a display
arrangement for- operators’ positions in tele-
phone systems, each operator’s position is pro-
vided with a cathode ray tube and common
equipment is provided for applying variable and
steady voltages to the deflection plates of all the
tubes to cause' characters to be traced on the
screens, the performance of a switching opera-
tion by an operator serving to ensure that the
voltages applied to the deflection plates of all
the tubes are rendered effective only on that tube
individual to the operator’s position.
. It will be appreciated that while the above ar-
rangements have particular application to the
display of a calling subscriber’s number which
may for instance include four digits displayed
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side-by-side on the screen the invention is ob-
viously applicable to provide a more extended
display by the application of suitable shifting po-
tentials to the plates of the cathode ray tube.
Several lines of characters could thus be obtained
depending only on the size of the characters rela~
tive to that of the screen. The controlling fac-
tor in an extended display of this type, however,
is of course the writing speed and a reasonably.
steady extended display would require a higher
speed of operation of the figure generator which
provides the varying voltages, applied to the. de-
flection plates.

With such an increased speed, however, the-in-
ter-character black-out control described above is
not suitable and in this case the switching means.
comprise the interrupter contacts of the magnet.
of the uniselector which feeds the voltages to the
deflection plates of the tube or tubes, the inter-
rupter contacts being connected in series with the
magnet and the primary winding of a.transformer
the secondary. winding of which. is connected: in.
the circuit of one electrode. of the. cathode. ray
tube in such a manner that the opening of the.in=-
terrupter contacts causes a yoltage surge.to be de~
veloped in said secondary. winding and. applied to
said. electrode. to. prevent the flow of beam. cur-
rent.

The invention will be beiter understood from
the following description of one embodiment
shown in the. accompanying drawings in. which
the. invention is applied to. display. arrangements:
for operators’ positionsin.a telephone.system.. In
the drawings

Figs. 1 and 2 which should be arrangedside-hy-
side with Fig. 1 on. the left, show the: common
equipment CE. and fwo operators’ position cir-
cuits. PCA and PCB while

Fig. 3 shows an alternative circuit for:the:ap-.
plication of the black-out potential. to. the.cath-
ode ray tubes.

Referring first to. Figs. 1 and 2, the common.
equipment CE comprises- a figure -generator FG,
figure selectors DA, DB, DC:and DD and & layout,
selector DS. ‘The figure generator: is-described in.
detail.in applicant’s.co-pending United:States:ap=
plication Serial No. 750,142 and: is:shown in dia-
gramatic form only. herein. Briefly it.consists.of
a motor 1900. driving a shaft 103: to. which a
source of alterating current.i0i: is: connected: by;
means of brush. 102, A number of capacitors are:
provided in the figure. generator, each of which
has two stationary plates. and: a. movable plate,
the movable. plates: for all the capacitors.- being:
mounted on the shaft- 103 for rotation between
the stationary plates. Thusthe-capacitor {05:has
a movable plate 104 fixed:-to the shaft 103. Alter-
nating current connected: to the shaft (03 is fed:
through the capacitors-and rectified such as- by
rectifier 106. The movable plates: of the capaei-
tors are not circular but are:cut to shape-as-de-
scribed in the above-mentioned application in:
such a manner that the varying voltage-obtained
by rectification of the alternating current-serves
when applied to:the deflection plates-of the cath-
ode ray tube to cause the cathede ray beam to
trace the outline of the appropriate-character on
the screen. It will beunderstood-that the varying
voltages are available continuously and the ap-
plication of the appropriate voltages to cause the
display of a desired sequence- of four- characters
is'effected by the setting of-the four figure selec-
tors DA, DB, DC and DD.

The figure selectors comprise a uniselector for
each character; four being used in the present
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case since the display is limited to four characters
but it will be understood that any other number
may be employed as desired. The figure selectors
are controlled by incoming trains of impulses
which are fed to a circuit of which only the im-
pulse-repeating contact IMP and the changeover
contacts TH, HU and TE are shown. Each uni-
selector is provided with two wipers and asso-

ciated bank contacts, the wipers being connected

to the bank contacts associated with wipers D3I
and DS3 of a further uniselector, the layout se-
lector DS, while the.contacts are connected to the
outputs of the fisure generator. The necessity
for two.wipers arises.from the fact that in general
two varying veltages are required for the genera-
tion of a character and the corresponding con-
tacts of the two banks of each uniselector are
connected to the appropriate pair of outputs from
the figure generator, the wipers being connected
to the X and Y plates through the layout selector
DS. An exception te this takes place in the case
of. the digit “1” where.obyiously only one varying
potential will be required and this will be applied

_to the Y plates. Contact 4 of banks DAI, DB,

DG and DDA which feed the X plates are conse-
quently. disconnected. ) i

The layout selector DS has. three banks DSI,.
DS2 and DS3 of which DS| and DS3 feed the:
varying voltages to the X and ¥ plates as de-
scribed above while: bank DS2 seryes to apply: a.
steady voltage.to the X plates of the tube in order:
to space out the characfers on the screen.,

The above described common equipment. is:
multipled over the operator’s positions by means:
of the leads: 18, 11, 12, 18, 14 and |5 while con~
tacts 2 to 5 of banks DS}, DS2 and DS3 are multi-
pled over the bank in order that the. display may:
be: continyously: repeated..

The uniselector drive magnet DSM is:.controlled
by: the.pulsing relay. PU:which is set in operation:
by equipment individual to the operators’ posix
tions. The.equipment at each position for switch-
ing purposes comprises the two.relays:such.as. HA
and SCA. in position circuit. PCA and the: locking:
key KIA. When an operator requires a calling:
number to be. displayed, she operates the key KIA
which:. at contacts. not: shown. serves to initiate
identification and transmission of identity. sig-:
nals. The impulses representing these signals:
arerepeated to-the commeon equipment at contaet:
IMP, the first train being: effective on uniselector
magnet DA. so. that.this uniselector is set.in ac=.
cordance with. the first- train. At the end:of: the:
first train changeover contact TH. operates and:
the next train is effective on magnet-DB. After
this train contact HUJ.operates and the:third train
is effective-on.-magnet DC -while the fourth train
is effective: on: magnet- DD-on: the operation- of/
contact TE.

The-operation of key-KIA-also-causes. the op-
eration of relay HA over resistance YF-and:beth:
windings of the relay:-in series. Relay HA in op-
erating short-circuits the high resistance right-
hand winding, the-relay holding over its low re-
sistance left-hand: winding thereby applying- a
guarding potential:te-lead. {5-which prevents the:
operation of a relay such-as HB-in-the-event that
the key KTIB-is operated at-a time-when the com-
mon- equipment is in- use.

Relay HA in operating at contacts HA2 causes
the.operation of: the pulsing- relay PU in series
with- the magnet interrupter springs DSMC and:
at-contacts ' HA3-prepares the cireuit of relay-SCA
which cireuit is-eempleted-at contaets PU2 on-the:
operation of relay PU:. Relay-PU-in operating-at-
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contacts PUI( -closes the cireuit of the drive mag-
net DSM which energises and at interrupter
springs DSMC opens ‘the .circuit- of relay PU.
Relay PU releases and opens the ecircuit of relay
SCA and also the circuit for the drive magnet
which thereupon releases and the wipers. are
stepped to position 2. The appropriate varying
voltages are now fed over wipers DAl and DA2 of
the figure selector DA, wipers DSI and DS3 re=
spectively of the layout selector DS to the X and
Y plates respectively of the cathode ray tube.

It will be noted that relay SCA is operated as
long as the magnet, DSM is energised and is re-
leased while the magnet is de-energised i. e. dur-
ing the stepping of the wipers from one posmon
to the next.

Relay SCA has’ one contact’ only and th1s is con-
nected in the D. C. biasing arrangements for. the
cathode ray tube. . When contact SCA is closed
as shown in Fig. 1, full negative potential is ap-
plied to the modulating grid of the cathode ray
tube and since the cathode is permanently con-
nected to the junction of YH and YJ, which are
connected across the positive and negative sup-
ply terminals, there will be no beam current
. through the tube. When relay SCA operates and
the contact SCAI is opened, the modulating grid
is connected through YG fo a point in resistance
YH so that the potential applied to the grid is
more positive, the values of the resistances being
so chosen that beam current now flows.
~ It will be understood that relay SCA will re-

main in its released condition for slightly longer
than the time taken for the wipers to step from
one position to the next since its eircuit is de-
pendent upon the operation of relay PU which
is in turn operated upon the closure of the in-
terrupter springs DSMC. Hence the steady D. C.
bias will have been applied to the plate PX2 for an
appreciable period before the beam current again
begins to flow so that the provision of the con-
tact SCAI will black-out the screen for the du-
ration of the inter-character traverse and also
during the fiy-back period.

The alternative arrangement shown in Fis. 3
is intended for use in cases where a more ex~-
tended display than the four digits of the calling
party’s number is required and where, in conse-
quence, a higher writing speed is employed. - Nor-
mally the full negative potential is appiied to
the modulating grid of the tube CRT over break
springs HA3. When the common equipment is
taken into use from one position, relay HA opér-
ates whereupon the modulating grid is connected
via make springs of HA3, lead i6, hich impedance
secondary winding of transformer TRA, lead 17,
make springs HA4 to a tapping on resistance YP
which with YQ forms a potentiometer across the
supply voltage. The modulating grid is thus ren-
dered less negative and beam current flows. The
primary winding of the transformer TRA con-
sists of a few low resistance turns and the vari-
able resistance YN is connected in parallel there-
with. The primary winding is connected in series
with the magnet DSM and the interrupter springs
DSMC. The circuit is arranged so that.as the
interrupter springs DMC break to deenergise the
magnet DM and step the wipers to the next posi-
tion, the induced surge in the secondary winding
renders the modulating grid negative to produce
a momentary black-out. The duration of the
black-out pulse may be varied by variation of the
non-inductive resistance YN connected across the
primary winding of the transformer.

With regard to the mounting of the cathode
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ray “tube, in-particular where it is eriployed ai
-8 demand operator’s position for providing the
number of the calling party, the tube may be
mounted behind the front panel of a manual
‘board. The screen will be largely concealed by
an escutcheon plate and the number will be visible
through ‘a . recess.in the front of the manual
board, the cowl .thus formed providing a light
‘sereen. It will.of course be appreciated that a
-cathode ray tube having a small screen will usu-
ally be used in these cases and a typical screen
diameter -will be four centimeters. The . char-
acters produced will then be approximately three
to four millimeters high and a full display of
five digits will occupy less. than an inch width.

An alternative mounting position is in the desk
of the manual position, the axis of the tuke lying
immediately beneath and parallel to the.surface
of the desk. The number is read by means of a
mirror permanently fixed to the lid of the desk
and sunk well below the surface. The recess is
closed by a glass. sheet, flush with the surface.and
in this position the: number is easily read since
the tube is well screened from direct light. R

A single power pack can be employed for . a
large number of tubes and would preferably be
run from the mains with a standby vibrator unit
for battery operation. High resistances are in-
serted at the source in all leads carrying high
voltages so that contact with these leads cannot
cause injury. In addition all wires are totally
enclosed, the main run being in conduit and the
final connection to the display in flexible metal
tubing. The tube itself will preferably have a
mu-metal screen, the whole sheathing being con-
tinuous and earthed.

I claim:

1. A character display arrangement compris-
ing a cathode ray tube having a fluorescent
screen, a grid electrode for controlling the flow
of beam current in said tube and deflecting plates
for said electron beam, means for producing a
variable voltage and a steady voltage, a uniselec-
tor having a driving electromagnet and a plu-
rality of wipers, means for féeding said variable
and steady voltages over said wipers to said de-
flecting plates to enable characters to be traced
in at least one row on said screen, a switching
device operated by the release of said electro-
magnet to remove a blackout potential from said
grid electrode and released by the operation of
said electromagnet to apply said blackout po-
tential to said grid electrode and means for de-
laying the operation of said switching device a
predetermined time after the release of said elec-
tromagnet in order to black out the screen both
during the inter-character traverse and fly-back
periods.

2. A character display arrangement compris-
ing a cathode ray tube having a fluorescent
screen, a grid electrode for controlling the flow
of beam current and deflecting means for the
electron beam, means for producing a variable
voltage and a steady voltage, stepping means for
sequentially applying said variable and steady
voltages to said deflecting means to cause the
electron beam to trace the outline of a plurality
of characters in’ different positions on said
screen, switching means responsive to the oper-
ation of said stepping means for generating a
potential while said stepping means moves from
one position to the next and means for applying
said potential to said grid electrode to prevent
the flow of beam current in said tube during
said movement,
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3. A character display :arrangement compris-
ding ‘@ ‘cathode ray tube having a fluorescent
sereen, a ©rid electrode for -controlling the flow
iof beam :current :and deflecting ;plates for the

electron ‘beam, :means for ;producing :a variable ;

voltage :and -a steady voltage, a4 nniselector hav-
ing a (riving electromagnet and :a plurality of
wipers, qmeans for feeding ‘said -variable ‘and
steady voltages -over said 'wipers in Successive
‘positions to 'said :deflecting iplates to enable char-
acters to be 'traced .on :said screen, @ switching
-device responsive $o theoperation of said driving
<lectromagnet for generating a ‘potential while
said-driving electromagnet steps:said wipers:from
.one position to the next and aneans for applying
'said potential to said grid -electrode to prevent,
the ‘flow :of beam icurrent in said tube during said
movement.

4. A xharacteér display arrengement as claimed
in claim 3 wheréin said switching device com-
prises :a relay which is operated -only when =2
tube is to :exhibit :a display, said telay having a
contact which in the munoperdted position con-
nects a source of negative potential to said grid
electrode.

5. A-character display artangement as.claimed
in elzim 3 whetein said switching -device ‘com-
Btises @& -transformer the primary winding -of
wehich s in ‘series ‘with said uniselector magnet
and magnet interrupter springs while the sec-
ondary winding is:connected in the circuit of said
prid selectrode whereby the induced surge in the
secondary winding oecurring when -said inter-
rupter springs open dsapplied as a blackout volt-

g age 1o said grid electrode.

GEORGE THOMAS BAKER. -
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