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This invention relates to .a circuit arrangement for
checking the faultless transmission of teleprinter char-
acters, in particular for the use in the data processing field.

The checking of the faultless transmission has become
of particular importance in the data processing field, be-
cause in many applications the processing results are not
only supposed to. be printed out or perforated into
punched cards, but also electrically transmitted over
greater distances. For the transmission there are gen-
erally used -the well known teleprinting apparatus. To
this end the data processing results have to be punched
into. a perforated tape from which the informations are
transmitted. At the receiving station the arriving pulses
are again fed to a data processing machine and are printed,
perforated or otherwise recorded by this machine. It is
also possible however, for the purpose of effecting the
electrical transmission, to take the necessary pulses di-
rectly from the data processing machine.

It -is. obvious that the transmission of the informations
from one data processing machine to the other one has to
be carried out if possible in a-faultless manner, because
any faulty transmission may be entailed by serious conse-
quences. - At the transmission of an ordinary text by tele~
printers the faulty transmission of one or more letters
is in most cases.not regarded as being so very serious, be-
cause- the correct letters may easily be inserted according
to the sense. In the case of accounting processes there are
transmitted mostly only figures (such as abstract of ac-
counts) which have to be transmitted in an absolutely
correct manner. To this end, for the transmission of ac-
counting. processes there is not used the  international
teleprinting code, but for the figures and-any possible addi-
tionally * occurring functional signs there are selected
from such a code. the combinations which are capable
of -being tested. - For the ten figures 0 . . . 9 there may
be selected e.g. the “2 out.of 5 code combinations, i.e.,
the signals comprising two “current” and three “no cur-
rent” signal elements, providing altogether ten possi-
bilities. . A signal arriving over the transmission line, or
.perforated in a perforated tape may now be easily checked
with respect to-its accuracy, by determining whether two
and only two signal elements are of the “current” type.

If the transmission of figures is not sufficient, in other
words, if still other functional signals consisting of letters
are supposed to be transmitted then it is possible to select
for this purpose the “3 out of 5” code combinations of the
teleprinting code, which. are likewise capable of being
checked and also provide ten possibilities.

For the transmission of the characters they are punched
at the transmitting station into a perforated tape and the
holes are examined in the course of the faulting process.
" For this checking purpose a circuit arrangement has be-
come known, which is substantially constructed as a
‘Wheatstone bridge and is fed at one diagonal with a con-
stant voltage Uy, - Whenever the bridge is not in the bal-
anced state it will be possible to take off at the other
diagonal a voltage Uy, The voltage U, is supposed to ap-
pear ie., supposed to appear only when, for instance, in
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the “2- out of 5” code either more or less than two holes
are being punched into the tape. The voltage Ug is in
such cases used for effecting an alarm.

In this conventional arrangement it is only possible o
check one code. For business machine purposes, how-
ever, it is often required that a second and in some cases
also a third code has to be transmitted and, consequently,
also:to be checked.

In this case it would be necessary to provide several
of the conventional bridge circuits and, if so required, a
switching-over would have to be carried out from the one
to.the other bridge circuit. Besides the costly arrange-
ment, the switching-over would be entailed by consider-
able -difficulties, because the codes, as a rule, are often
changed arbitrarily.

1t therefore, is the object of the present invention to pro-
vide a bridge circuit which is capable of selectively check-
ing all of the employed codes. Furthermore the bridge
circuit is supposed to be capable of being automatically
switched over from one to another code.

The present invention relates to a circuit arrangement
for checking the fautless transmission of different kinds
of codes, especially when employed in the data processing
field, in which as a checking element there is used a
Wheatstone bridge circuit, in the one branch of which
there is arranged a step-by-step resistance, the number
of steps of which depends upon the number of code ¢le-
ments, and the steps of which are capable of being
bridged by contacts actuated by the perforating needles
or any other coding devices.. This bridge circuit being
employed in such a way that to the one diagonal thereof
there is applied a constant voltage Uy, and from the second
diagonal of which there may be taken a testing voltage
for the controlling of alarm systems, and which testing
voltage will be produced, i.€., will only be produced in
the case when more of less steps are bridged than corre-
spond to the code employed.

According to the invention there is provided in a second
branch of the said bridge circuit a resistance which, in de-~
pendency upon the employed code, is variable in a step-
by-step manner and which permits the selective checking
of different codes in the same bridge circuit,

The switching-over may be effected by means of a
switch actuated in accordance with the employed code.
The controlling of the switch may be effected by the trans-
mitting machine itself when provisions are made that the
characters associated with one code will arrive from one
certain machine, respectively from one certain part of a
machine.” In the case of data processing machines there
may be fundamentally distinguished between three parts
from which the characters to be. transmitted will arrive,
namely, firstly from the figure keyboard or the printing
mechanism, secondly from the programming bar deter-
mining the carriage positions, and thirdly from different
other parts of the machine adapted to transmit some sorts
of functional characters.

According to a further embodiment of the invention,
therefore, in such kinds of ‘machines the symbols to be
transmitted are assembled to groups of symbols for fig-
ures, carriage positions, and other functions, and to each
group of symbols there are assigned groups of teleprinter
signals of the self-checking type. Then the transmitting
part .of the machine may be used as a switch-over indi-
cation or criterion for the variable resistance.

The controlling of the switch may also be accomplished
by means of special function signals which are inserted
between the different groups of symbols.

In the following the invention will- now be described
by way of example with reference to the copending draw-
ing. As an example there is chosen a data processing
machine which is equipped with a perforating attachment
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and” the” informations "of which are supported to be
checked with respect to the proper perforation.

In the drawing there is shown a Wheatstone bridge
circuit. The resistors R; through Rs, which are capable
of being’ bridged; constitute the first branch of the bndge
circuit, Rg the second branch Ry the third branch, while
voltage divider Rg is associated with’ the fourth branch.

To the one diagonal of the bridge- citcuiit there is appli’ed‘

the constant voltage U;. - Whenever the bridge circuit is
not in the state of equilibrium a voltage' U, will appear
at the other diagonal over the rectifier G;. The voltage
U, is always supposed to appear when of the five con-
tacts ki—k; attached to the perforating needles' of the
perforator there are closed “either-less or more comtacts
than corresponds to the code employed Accordmgly, in

the ‘case of figures for which; in accordance “with oné

feature’ of “the invention, the “2"out of 5” code’ sxgnals
are supposed ‘to be used for:the transmission, there is
supposed to appear a vo'tage U, whenevet either ‘less or
more than' two contacts are’ closed. However, if” two
contacts are closed theén the bridge will be in the state of
equlhbnum In’ order to ac‘meve this behaviour there is
provided in the first branch of the bridge circuit a' step-
by-step resistance with the identical resistors R; through
Ry, which are respectively capable of being bridged by
one of the make coatacts ky—kgs. If the voltage divider
Rg has'a fixed value then the bridge circuit is only suita=
ble for checking one code, e.g. the “2 out of 5” code.
According to the invention, however, this voltage divider
Rg is split into equal bridgeable partial resistances, which
are capable of being bridged at will by the switch S.
These partial resistances Rg; . . . Rgq have the same re-
sistance values as the resistances R; . . . Ry

For transmitting the character perforations of the “2
out of 5” code the switch S will have to be brought into

the POSI’tiOn
( )
2

so that the partial resistance Rg; will be bridged. Upon
actuation of the perforating needles always two of the
contacts k;—ks will bé closed. During the time of closure
of these contacts there is actuatéd the test key Pk,
causing the telegraph relay TR to be applied to the output
voltage of the rectifier GL This telegraph relay TR
serves the actuation of some sort of alarm system, for
example, the data processing machine may be blocked
until thé perforation has beén cotréctéd. Instead of the
telegraph relay there may also be connected another
kind of trigger arrangement, such as’ a flip- flop” or
thyratron.

Whenever the code is changed; because e.g. instead
of the figures in the “2 out of 57 code; letters are sup-
posed to be transmitted as function characters in the
“3 out of 57 code then the switch S will have to be
brought into the position

()
3

In this case, at a proper transmission, always three of
the contacts ky . . . ks have to be closed. The actuation
of the switch, respectivély the sétting of the switch S
is effected automatically by the data processing machine.
As'a’ sw1tch1ng criterion there may be used e.g. the dif-
ferent origin of the characters from the data processing
machine, Thus, the figures represented in the “2 out of
5” code originated e.g: with the part'A of the machine,
whereas the function characters represented in the “3
out of-5” code can only comeé’ from the part B. Ac-
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‘ cordingly, if'part B is put into operation and the code

is-changed correspondingly then- this may be utilized: as
a switching criterion for the-switch S.

On the other hand, of course, it is also possible to
insert at the changing of the code a special function
character adapted to cause thé corresponding switchover.
The latter possibility” will” e.gi be necessary when’ the
characters ‘are transmitted over a relatively long one-way
channel and when it is impossible to distinguish at-the
receiving” station with that part of the transmitting ma-
chine the characters - originate,

The employment of a bridge circuit for this:checking
purpose is in no way bound to a five-unit code but, when
correspondingly modified, the bridge circuit may also be
used- e.g.. for 2- “3 out of 7” code. Furthermore the
inventive circuit afrangement is not only suitable for
employment in cases” where the tapes are perforated by
business machines, but in the general teleprinting field,
as far as only chardctérs or respectively groups of charac-
tefs” aré employed whichare’ capable of being tested.

Whilé’ wé have described above the principles of our
invention in connection with specific apparatus, it is” to
be clearly understood that this description is made only
by way of example and not asa limitation to the scope
of our invention as set forth"in thé objects thereof and
in' the” accompanymg claimis:

What is claimed is:

1. In a circuit arrangement for checking the accuracy
of transmission of teleprinter code signal combinations,
a constant voltage power source and first and second
parallel circuit branches connected thereacross, the first
circuit branch including a plurality of first impedance
elements connected in series with a’ first equalizing im-
pedance and the second circuit branch including a plu-
rality’ of ‘second impedance elements connected in series
with a second equalizing impedance, means for shunting
respective ones of said first impedance elements, said first
impedance elements and associated shunting means corre-
sponding respectively to the signals in a teleprinter code
signal combination; code sélecting means; means for op>
erating said code-selecting means to shunt any prede-
termined number of said second impedance elements to
provide a predetermined impedance in said second branch,
means responsive to the transmission of any said code
signal combination for operating the respectively corre-
sponding first-element shunting means to provide a corre-
sponding reduced impedance in said first branch, and de-
tector means connectéd between the junction of the first
impedance elements and the equalizing impedance of the
first branch and the junction of the second impedance ele-
ments and the equalizing impedance of the second branch
for providing an output indication responsive to’theé re-
duced impedance of the first branch being different than
the predetermined  imipedance of the second branch.

2. A circuit arrangement according to claim 1 wherein
the plurality of said first impedancce elements are con-
nected in series relationship in said first branch and
wherein the said plurality of second impedance eléments
are connected in series relationship in said second branchi
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