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o ."14 Claims, ' (CL 250—106)
- The .invention relates to the translation in‘tc‘y ele?frié
signals ‘of  symbols appearing- on. the movable . symbol
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fields of an indicating mechanism, such as a counter of ;

the, kind used in adding, calculating and accounting ma-
chines, or of the kind used in electricity meters, sub-
scribers’ meters in telephone exchanges, and the like.

. Symbol. groups appearing on indicating - mechanisms
are usually-interpreted by visual reading. - Where subse-
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quent -processing of ‘the readings by means: of electric -

machines is required, the readings must be translated-into
electric signals. :This may be done either directly, by
operating -an entering device, such as a keyboard, or in-
directly, by operating a recording device which prepares
a machine controlling record, such as a magnetic tape
.or a punched card. In the latter case, the electric. sig-
nals are generated when the record is sensed by the ma-

‘Errors -in the reading of the symbol groups, or in-the
operation of the: entering or recording device, -lead to
inaccurate results. Such errors may be avoided by elim-
inating the human element in the above-described proc-
esses. . .For this purpose; the symbols must be represented
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in.a form which is readily translatable into electric sig-

nals, :
.. It is the- object of the present. invention to provide im-
proved means for this kind of symbol representation and
for ‘the translation-of the represented symbols into elec-
tric. symbols, -7:-: ‘ i
According to the invention, at least part of the mov-
able symbol fields of an-indicating mechanism are each
provided-with 'a -spot, or with a_plurality of spots of a
radio-active .material; in such manner that the location
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by ‘the  radiation ‘of .the -radio-active spots. This may
be a gas occluded in an air-tight envelope, such as a tube
of the Geiger-Miiller. type, or it 'may be the air in the
vicinity of ‘the symbol field. ‘When the radiation of one
of the radio-active ‘spots is intércepted by the scanning
device, ‘an electric current will flow between electrodes
arranged in the gas and carrying a suitable voltage, and
this current.may ‘be ‘amplified and used for controlling a
machine ‘or_a*recording device. "Where a tube of the
Geiger-Miiller ‘type is used, the current will consist of a
plurality of impulses each corresponding with one of the
Tadiation 'quanta, ‘and these impulses may be integrated
by 'suitable integrating’ means in order to obtain the de-
sired code ‘impulse. A screen impermeable to the radi-
ation of the radio-active spots and provided with a suit-
able intercepting aperture; for instance with an elongated
slit, may be provided between the symbol fields and the
electrodes, ‘so that the ionisation of the gas between the
electrodes may only be caused by the radiation of a spot
arranged . immediately opposite the aperture. By con-
tinuously moving the electrodes and the screen’ past the
various symbol fields, the scanning device will successive-
ly respond to the spots on the symbol fields, so as to
produce “an’ impulse series corresponding with the nu-
merical values of the symbols displayed on the symbol
fields. : E T :

It is not always necessary to provide tadio-active spots
on all the symbol fields of an indicating mechanism. For
instance; in some kinds of electricity meters, the counter
displays in‘ addition to the -digits representing the units,
tens, hundreds, etc. of the consumed amount, a digit
representing tenths of a kwh. which is not used in the
calculation of ‘the amount to be paid. In this case, the
spots may be left out on the wheel displaying the tenths
of a kwh, In’ general, the spots are provided on all
symbol- fields that dre significant from the point of view
of processing,” "' " - ) i ‘

Any suitable code may be used for the representation
of the symbols by means of the radio-active spots. Some
examples aré a binary code, a biquinary code, the inter-
national five element code, and ‘the self-corrécting seven
element code.” ~ " ‘ S

The spots-représeénting the code elements may be pre-

ceded or followed by auxiliary spots§ serving to determine
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of the spot, or the pattern of the plurality of spots cor- - -

responds -according to a predetermined code-with & nu-
merical value identifying the symbol. e
~.~Suitable - materials for- the spots are radio-active iso-
topes with a sufficiently-long half-life period; for instance
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strontium-or thallium - isotopes. *The spots may be ar- ;-

ranged - either on:the part of -the symbol fields that is
taken. up for the wvisual representdtion of the symbol, or
on a separate part of the symbol fields. ' The spots may
have any- desired shape; for instance, circular spots may
be used, or elongated spots in the form of parallel straight
lines.. .In a preferred embodiment of the invention, the
spots are arranged .in depressions of the surface of the
symbol fields; so that. a-“directional ‘radiation is obtained.
*-'When ‘a symbol:group “appearing on said- indicating
mechanism is: scanned by ‘an-electric scanning device re-
sponsive-to- the, radiation of the. radio-active spots, the
output current of this device will comprise a series of
impulses corresponding with the numerical values of the
symbols according to said code. These impulses may be
filtered out and:'used for controlling -anelectric machine
for processing the symbol- group, or-a recording device
for preparing a machine controlling record, such as a
magnetic tape. o _ e

“In a snitable -embodiment of the invention, the. scan-
ning-device is responsive to the ionisation of a gas caused
GLEL e i LT e - EEREEE
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the exact location of the code element spots. For in-
stance, the-code element spots may be preceded by a
starting- spot ‘determining the exact location of the first
code element spot. o f ] Len
‘The invention will bé further described with’ reference
to the ‘accompanying drawings, in which :
Fig, 1 represents a symbol field provided with radio-
active spots, and -~ - - - . : :
Fig. 2 schematically represents a scanning device.
Fig. 3 illustrates the use of the scanning -device as
shown in Fig. 2 for reading a set of conversation meters

_ in a telephone exchange, .
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Fig. 4 shows_the circuit diagram of the device shown
in'Fig. 2. © ) .

The symbol field represented in Fig. 1 constitutes a
part of the surface of a counter wheel, and comprises a
visual representation 1 of the digit “7.” Slots or incisions
2, 3, 4 and’ 5 are provided in the surface of the symbol
field, and each’ of these incisions is filled up with a radio-
active material, 'so that four rectilinear elongated radio-
active spots are obtained. The lateral radiation "of the
radio-active material is absorbed by the material of the
counter wheel, 56 that adirectional effect is obtained by
the use-of the incisions. ~The spot in-incision 2'is a starf:
ing spot serving.to determine the exact location of the
first code spot. The spots in incisions 3, 4 and 5 are
the. code. spots, and represent the numerical value 7™

; according to the usual binary code, - -
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In Fig. 2 a plurahty of counter wheels are. xndlcated
at 6. A ‘scanning carriage 7 may be moved past the
wheels 6 in the direction indicated by the arrow 8. For
this purpose, suitable .guiding :means .are prov1ded m
front -of the counter.

A screen 14, placed behind the front wall 9 of the
-scanning carriage, is made of -a material which is im-
Apermeable to the radiation of the-radio-activé spots and
is prov1ded with a suitable intercepting aperture 15, pref-
erably in the shape of an elongated vertical slit. As:'the
carriage 7 moves past the counter wheels; the radio-active
spots are. successively brought before :this aperture, :s0
that they may influence the Gelger-Muller tube ‘10 -ar-
ranged behind the screen 14.

The current impulses generated by the tube 10 are am-
plified by an amplifier 11, integrated by.an: mtegratmg ‘net-
work 12, and supphed to a:tape recorder ‘13, ‘in>which
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the numerical vaiues -of the -symbols -appearing on ‘the °

counter wheels 6 -are recorded -according:to -the binary
code.

Fig. 3 illustrates the use of the scanning device shown
in-Fig. 2 for reading a sét of conversation meters in a
telephone exchange. The meters 17, .each  individual
to one of the subscribers, are arranged in horizontal rows
in the usual manmner. . Although-only. four: meters in-éach
row have been shown for purposes of illustration,. it will
be understood that the number of :meters
may be larger in actual practice.

The digit fields on the wheels of the meters are: pro-
vided with radio-active - spots in the manner shown in
Fig. 1.

‘A bridge 18 is placed before the meters and is sup-
ported by columns 19 and 20. As séhematically - indi-
cated at 21, this bridge may be adjusted: to-various levels,
so that it may cooperate with any desired row-of meters.
The scanning carriage 7 is-adapted to be moved :along
the bridge by means of an endless:cable 22, ‘driven by

a motor 23, and is coupled by means of-a flexible elec- -

tric cable 24 with a box 25 containing the remaining ap-~
paratus (parts 11, 12 and 13 as shown in Fig."2)..

. In operation, the bridge 18 is successively placed be-
fore each row of meters; and the scanning carriage.7

. 20
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in each *row ]
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is moved across each row in order to registrate the: read- - -

ings of the meters. During the backward -:movement
gf the carriage, the electric circuit of the scanning-device
is switched off, so that no recordings .are made.
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Fig. 4 shows the circuit-of the scanning "device ‘more

in detail.

The Geiger-Miiller : tube 10 -is’ connected -

through a resistor 26 with- a -suitable -voitage :source 27. -

The impulses appearing across resistor 26 are fed to the
control grid of an amplifier tube 28. .The anode current
of this tube is fed to an integrating network, comprising
a resistor 29 and two condensers- 30 and 31. The out-
put voltage of this network is fed to ‘the inpiit terminals
of an amplifier 32 of conventional design, which “feeds
the miagnet head of a tape recorder.

It will be understood that the impulses generated by
the Geiger-Miiller tube, each correspondinig to one of
the radiation quanta, are integrated by. network.29--31,
so that code impulses corresponding with the numerical
values of the digits displayed on the meters are. supphed
to the magnet head 33.

Although the invention has been explamed herembefore
with reference to-a specific. embodiment. thereof; it i3 to
be understood that various -modifications “may- be :ap-
plied thereto -within  the scope’ of the invention as: set
forth in the claims. -

‘We claim:

1. An indicating mechanism:comprising. a ‘counter in-
cluding at least one movable:symbol carrier having a
plurality of symbol fields in: predetermmed ‘relation and
bearing . different - synibols ‘each ‘representing:a “differerit
unit of information from an information code; wherein-at

least part of the said symbol- fields include-at least one
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_spot of a radio-active material the location of which corre-

sponds and identifies with the symbol on the field.

2. An indicating mechanism comprising a counter in-
cluding at least one movable symbol carrier having 2
plurality of symbo! fields in predetermmed relation and
bearing different . symbols each representing -a different
unit of information from an information code, wherein
at least part of the said symbol fields includes spots of
a radio-active material: grouped in a pattern which corre-
sponds -and ‘identifies with the: symbol on ‘the -associated
field.

3, An indicating mechanism -as ‘claimed in claim 2,
wherem the ficlds define depressions and the said spots
:are-arranged in‘said dépressions.

4. An indicating mechanism. as claimed in claim 2,
wherein the spots consist of a radio-active isotope having
a long half-life:

“5, ‘An indicating “mechanism ‘as - clalmed ‘in -claim 2,
wherein visual representations and the spots- are arranged
on the same parts of the symbol’ fields.

6. An indicating mechanism -as ‘claimed ‘in claim 2,
‘wherein the spots are parallel straight lines.

7. Apparatus for translating Symbols into ‘electric sig-
nals, compnsmg a counter, at least one movable symbol
‘carrier in-said counter and including a plurality of sym-
bol fields in fixed and -predetermined relation “and at
least partially prov1ded with spots of a radio-active ma-
terial grouped in a pattern’ corresponding’to-a predeter-
mined code identifying the symbol on each field, a scan-
ning device for converting the radiation of the said radio-
active spots into - nnpulses, ‘and means to process the
impuilses.

8. Apparatus as - claimed  in- clann 7, -wherein the
scanning device is respomsive to the ionisation of ‘a gas
caused by the radiation of the sald radio-active-spots.

9. Apparatus .as ‘claimed in claim 8, wherein said
scanning-devicé comprises a- Gelger-Muller tube.

10. Apparatus-as: ¢laimed in-claim 9, further compris-

" ing an iategrating nétwork for defiving the desired code

impulses from the -impulses corresponding - with = the
radiation.

:11. Apparatus as claimed in claim 9, further compris-
ing a screen 1rnpermeable to- the radlatxon of the said
radio-active spots, intérposed between -said Geiger-
Miiller tube and the said symbol fields, ahd provided
with an intercepting aperture

12.. Apparatus as claimed ift claim 11, further compris-
ing’ means for moving said screen and said Geiger-
Miiller tube past the symbol fields -of - said indicating
mechanism. =
. "13. Meter apparatus. for indicating metered magnitudes
comprising means including a sequence of coded radio-
active representatlons for represénting-all of -said magni-
tudes, means for moving the radioactiveé representation of
the ‘metered one of said ‘magnitudes to-a determinable
position, and means to convert the radioactive represen-
tation ‘at ‘said determinable ~position into an electrical
signal -representing said metered magnitude.

14. An indicating mechanism 'comprising ‘a -counter
including at least 6ne’ movablé ‘Symbol carrier having a
plurality ‘of symbol fields. in predetermined: relation -and
bearing different syribols €ach representing a different
unit of information from an information code, wherein
at 'least part of the said symbol fields includes spots of
a radio-active material grouped in a pattern which corre-
sponds and identifies with thé symbol on the’ associated
field and at least one auxiliary spot of a radio-active
matérial serving to locate the first-mentioned: spots.
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