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Fo all whom it may coneern:
Be it known that I, Ernst Bros, of 10

Kénigsweg, Schineberg, Germany, engineer,

a citizen of the German Fmpire, have in-
vented certain new and useful Improve-
ments in Transmitters for Teleselector = of
which the following is a specification.

This invention relates to transmitters 1o
teleselectors.

It is the special object of my invention to
produce & new arrangement of the transmit-
ting station, which allows of the reduction
of the nmwmber of the transmitting contacts
to a minimum, independent of the objects to
be selected whereby new effects of a high
commercial usefulness are obtained.

The novel transmitter for teleselectors is
partigularly well adapted for use in auto-
matic telephone exchanges. - FFurthermore
the principle of “variation™ has been em-
bodied in the novel device by virtue of the
simple arrangement of the sender or trans-
mitting station and other novel ~features
have been introduced, all as will be fully de-
scribed hereinafter with reference to the ac-
companying drawing in which:

“Tigure 1 represents in diagrammatic form
a tele-selector embodying in desirable form
the preseny improvements, a device being
shown using two kinds of current impulses;
and Fig. 2 is a similar view of a teleselector
using three kinds of current mpulses.

Similar chavacters of reference denote like
parts in both the figures.

. The novel transmitter for teleselectors re-
lates to that type which allow of selecting,
by means of combination of different cur-
rent impulses, any desired object out of any
number of numbéred objects from a dis-
tance. . o ‘

For numbering the objects of selection, a
system of numbers having any desived basis
may be employed, for instance a basis 8 or
16-as powers of 2, or 9 or 27 as powers of 3.
Since the existing system of numbers does
not contain more than 10 numerals, namely,
0—9, it is not advisable to go beyond the
basis 10 in composing the numbers required
in carrying out this invention. But, if a
basis smaller than 10 is chosen, then one or
more numerals must be dispensed with. For
instance, in the case of the basis 9, it is ad-
visable to dispense with all the numbers con-
taining the numeral 0. Similarly with the

‘basis 8, all numbers containing one of the

numerals 0. and 9 should be dispensed with.
\

In earrying out the present invention it is
sufficient to provide, at the transinitting sta-
tion, according to the base of numbers
chosen, only eight, nine, ten, sixteen or

_twenty-seven groups or series of contacts.

These grodps are numbered 1 to 8, or 1 to 9,
or 0 to 9, etc., as the case may be, and they
are brought into operation alternately and
suceessively according to the number of the
selected object. Each of these groups of con-

tacts has apportioned to it, a_ determined

current signal by means of which magnets
are energized at the receiving station, for
the purpose of making circnits for the ob-
jects of selection. If these current signals
are to be produced each by means of a sin-
gle current impulse, this will require the
provision, at the receiving station, of com-
plicated devices which are uncertain in work-
ing. Thus, for instance, for the basis 10,
ten resistance bridges will have to be con-
nected in parallel to a line, and relays in-
serted in their branches which lose their cur-
rent when impulses of certain strengths are
sent, and thereby close local cireuits.

In order to avoid the deficiencies attend-
ant on the above arrangement, the current

signalg are produced, according to the pres-

ent invention, by combining a few kinds of
current impulses. Generally, only two kinds
of current impulses are available at the
transmitting station, such as for instance
positive and negative impulses, or long and
short impulses, or in the case of a double
line, impulses produced by the earthing of
each of these lines. In this case, for ex-
ample 2°=8 current signals can be produced
by composing each signal of three current
impulses. It is possible to produce also a
third kind of current impulses, namely, by
earthing simultaneously the single leads of
a double line, so that with only two current
impulses per signal, nine current signals can
be formed. These last mentioned current
impulses, produced by earthing simulta-
neously the single leads of a double line,
may preferably be called double or multiple

-current impulses, in contradistinction to a

simple impulse produced by earthing but
one of the leads of such line. If, in accord-
anfe with the ordinary existing base 10, it is
desired to have ten current signals composed
of two or three kinds of current impulses
four or three current impulses must be em-

loyed for each signal. Then, of the possi-

le number (2* or 3°) of variations, six or|
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. seventeen must remain unused, so that the
-basis 10 is not advantageous for the present
purpose. ' o

In the example hereinafter given the basis

B & is used for numbering the objects of selec-

_tion. Ih this case, therefore, eight series of
contacts must be provided:at the transmit-
ting station for eight current sigmals, and

" ench current signal must be composed of

10 three current impulses, if, 2s is- assumed

. hereingfter, only two kinds of current are

--gvaileble at the trapsmitting station, and
these are to be produced by means of an -
Ling and a &-line.

15 The curvent impuises which are transmit-

- ted by operating successively the eight rows
-of contacts of the transifiitter may follow on
ope another in the following series of varia-

faon
a9 No. l=q¢ ¢ &
- No. 2=a a &
No. &=a 0 a
Np, d=a & &
No. 5=ba «a
a5 Mo, 6=b g b
Wo. 1=50 a .
Ne, 8=0 5 &
that is to say, by operating successively the
- eoniacts. of the row 1 the line L, T, L will

a5 he earthed in succession, and by operating
" -the series 7 the lines Ly, Tu, Ln will be sue-
cessively earthed, and so on.
" In ovder to establish the circuits of the
‘geleetgr ab the receiving station, use is made
35 of the arrangement of a local battery circuit
" “branching off in succession at several points.
But the Improved transmitting apparatus
‘may alsc comprise selectors constructed on
another principle, so long as such selectors
40 can be operafed by combinations of current
impulses of different character.
- The branching off of the circuits takes
place through switches 8,, 8,, S;, . .., or
through their stationary and working con-
45 tacts as shown in Fig. 1. The two positions
" of the switches are controlled by°the rest
and working positions of magnet affnatures.
Each switch does not. reguire ‘a separate
-magnet, and, in fact, all the switches of one
.50 vertical series may be coupled together and
“operated by a single magnet.
. The objects to %e
signal lamps which are  numbered from
11—18,21—28; ete., up to 81—88. The rea-
55 sotr why a commencement is made with 11,

will be clear from the following explana-

tion: The contacts in series TII are marked
1%—8, and to each contact there corresponds
a determined position of the series of
60 switches I to IT1. For instance, to the con-
tact 4% there correspond the positions:
rest position of I, operating position of T1,
and operating position of. T¥1. To each of
“the contacts 111 there are connected eight
65 gopteets VI, for instance to the contact 1~

| contacts of VI. For lam

selected are preferably:

the contacts 11—18. To these eight con-
tacts there correspond again determined po-
sitions of the series of switches 1V,
SRR < Lo N C L < LR T T LRI« L
Fig. 1. These are the same combinations of
positions as~for the contacts of III; for in-
stance, for, the contacts 14 of VI the posi-
tions: rest position of IV, operating posi-
tion of V, and operating position of VI
"These first eight contacts of VI are given
first the numeral 1, because they are all con-
nected to contact 1 of IIX, and further, the
numerals 1 to 8 for characterizing their po-
sitions in - the first gronp of eight. This
gives the numbers 11, 12, 13—18.  Then for
Tamp No. 14 for example, the following posi-
tions are required:—a, @, a, @, b, b, corre-
sponding to the above table of series of
variations. Anpalogously, the next eight
contacts of VI are marked 21, 22, 23—28
because they are all connected to contact 2%
of IIL. In this case also, the same combi-
nations of positions of the series of switches
IV, V, VI are repeated as in the case of the
first contact and of the contacts of series IIL.
The same applies to all following groups of
No. 44 for in-
stance, the combinations of positions a; b, b
a, b, b, are necessary. The energization of
the ragnets m; to .myr, as they correspond
to the several combinations of positions, is
preduced by the connections shown in Fig.
1 by means of the battery B,, the relays 7,
and 7, and the switching-on rmagnet m,
with the respective switching wheel, contact
disk, and the switch arm /% fixed "to the
switching wheel, the arrangement being such
that the magnets remain unenergized when
the relay r, operates, and current impulses of
the character q are transmitted by earthing
the line L,.. But, the magnets are energized
when currént impulses of the character
b are produced by earthing the line I,. To
the a-position of "a series of ‘switches
there corresponds therefore an a-currént im-
pulse, and to the ' b-position there corre-
sponds a D-current impulse. Consequently
for lamp 44, for instance, there the current
impulse ¢, 0, b, a, b, b, must be transmitted.

The arrangement of the switching mag-
nets 7y .. . my. 18 such that the armature of
the magnet if once attyacted by the magnet,
remains in this active position till it is re-
turned to- the position of rest which, for

purpose there is indicated an elastic hook
at the right end of every magnet armature,
-which keeps the armature in the lower posi-
tion if once it has been attracted by the
magnet. For restoring the armatures to
their position of rest, there is arranged a
bar which crosses all the magnet armatures,
and which possesses noses opposite to each
armature. gf‘, then, the bar is pushed, its

noses actuate at the same time all the arma-

instance, can be done by hand. For this’
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tures of the shifting-magnets m; . . . mw
which reéstablishes the position of rest for
all parts. The subsequent actuation of the

_shifting magnets m; . . . my; has effected the

shifting of the levers 8, 8, ... Sy, in order
to bring the desired number, for instance
lamp 44, in the active position and to close
the cireuit for the lamps over the battery B..

The trandmitter shown in Fig. 1 consists
of eight vertical rows of contacts which are
connected alternately according to the pre-
viously constructed series of variations with
the ¥ines I, and 1. The contacts of the
row. 4, for instance, reading from top to
bottom; are connected with L., Ly, L.

-, Therefore if an earthed contact ¢ be moved
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" along this row, the current impulses @, b, b,

will be transmitted in succeision to the re-
estying station. ‘ '

The path of the current in selecting the
Inmp No. 44 will now be described more in
detnil. The contact of the earthed contact
piece ¢ with the first contact of the contact
series 4, produces a current impulse through
Es, 7., and' B, to earth. Then by energizing
7, a circuit is closed from B, through the
armature of 7, to the switching magnet my.
The hook fixed to the armature rubs up
along the teeth of the switching wheel with-
out moving the switching wheel with it,
and without moving the switching arm &

from its position on I*. The magnet s, is

also not energized, because its current cir-
cuit through thie armature is open in front
of 7. On the cessation of the current im-

ulse, as the armature of the magnet m.
gescends, the switching arm is moved from
The next Following carrent im-
pulse b now causes an energization of 7,
ahd thus closes. a circuit from B, through
my, my and the armature of , whereby
the armature of mi;, and with it the switches
8, and 8,, are moved into the operative po-
gition. On the cessation of the current im-

'pulse, the switch arm is moved along into

the position TIT!. The next following cur-
rent impulse D then energizes my; in a simi-
lar manner. These three current impulses,

-and their effects, are repeated when a con-
.tact piece is moved again over the current se-
ries 4 of the transmitter; so that finally the

combination of positions «, b, b, a, b, b, cor-
responding to lamp No. 44, is produced by
the ener_gizat’ion of the magnets mq, my, vy,
my.” Fig. 1 shows clearly that in these po-
sitionssthe cireuit is not closed for any other
lamp except the lamp No. 44. The lamp 44
is fed by the battery B, until the armatures
of the magnets m; . . . my; are restored by
ushing the returning bar p. Similarly to
amp 44, for lamp 73, for example, it will
be necessary to move the .contact piece over
the contact series 7 and:\3 in succession, so
as to produce-the current impulses 3, b, ¢, «,
b, a, which energize the magnets mi, my, my

‘magnets g, g ..

F the conduit T,

8

and thus produce the combinations of posi-
tions b, b, ¢, a, b, @, of the series of switches
which ‘are necessary for the lamp No, T3.
The formation of any other circuits is also
excluded with this combination.

. Fig. 2 shows, in a diagrammatic illustra-
tion, an arsangement according to which, be-
gides the above discussed current impulses
@ and b, stil ‘a third kind of impulse ¢ is
produced by earthing simultaneously L, and
I, without allowing the relays », and »y to
act, for which purpose any suitable means

may be employed, for instance that shown in-

Tig. 2. Then, with only two carrent im-
pulses for each numeral of the trapsmitter,
the following variations can be produced:

No.l:ee No.4:ba No.7:ca
No.2:ab. No.5:bb No.8:¢bd
No.3:ac No.6: be No. 9 ce

Similarly, the transmitier comprises nine
series of contacts, each series having two
gontacts, which are connected according to

“these series of variations to the lines L, and

Ly, and each switch S, S,, S, . . . has three
positions which are controlled by additional
. . the upper armatures
of which are actuated by earth-connection of
This actuation brings the
dependent three-plug switches into  their
medinm position. - The earth-connection of
conduits I, and L, actuates at the same time
both magnets m* and m® which results in
the lowest position of the magnet armature,
and likewise the lowest position of the de-
pendent three - plug- switches.  Karth con-
nection of condnit L, actuates none of the
magnets mq, % . . ., and in consequence
the magnet armatures, and the dependent
three-plug-switches, remain in their upper
position of rest. The forwarding magnet
my is included in a cirenit with battery B,
in stuch a way that this magnet is actuated as
often ns earth-conngetion is made by L.
Since ench of the three contacts of the first
switch has connected to it a switch having
three contacts, there are now nine contacts,
1—9 in row 1. Tf now two further vertical
rows are added, then over each contact of
IT there will pass nine contacts of TV and
the row IT containing nine contaets, the row

IV will contain 9X9==81 contacls in the

whole. ‘ N

If all the contacts of TV are divided into
groups of nine contacts -ench, they may be
marked with the numbers 11—19, 21—29, up
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to 91—99. Kach numeral or digit of these.

nitmbers corresponds in turn to a determined
combination of positions of the series of
switches, this combination being produced
by moving a contact piece ¢ over that series
of contacts of the transmitter that has o
similar numeral. If therefore, for instance,
the lamp 18 is to be lighted, then by running

with the earth-connecting contact-plug over 130
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the contact columns of row 1, and thereupon

of row 8, earth-connection is made first to
the line L, and again to line L, then to the
lines I, and L, at the same time, then te the
Karthing of the line I, en-
ergizes the rvelay 7. Doth armatures are at-
tracted and eclose their working contacts.
The closing of the lower contact is inef-
fective, but over the upper contact the for-
warding magnet i, is energized. Conse-

quently the switch S, remains in its upper

position. .

‘On the cessation of the earthing the switch
arm %, is moved to the position II', as al-
ready explained with relation te Fig. 1.

-This operaticn is repeated when the contact

plece runs-over the second contact of the
group 1 of the transmitter. Therefore, also
the switches of IT remain in their upper po-
sition and the switch arm steps forward to
the position ITT*. If now, for transmitting
the digit 8 the lines L, and L, are simulta-
neously earthed the lower armatures of the
relays 7, and », close their working contacts,
while the upper two contacts remain open,

‘both upper armatures being rigidly coupled.

In consequence of this, current flows from
the battery B,, over the working contacts of
the lower armatures, and the switch arm %,
which is in the position TII}, to the magnets

" mar®, #un® and the forwarding magnet my.

Therefore, the switches of III get into their
lowest position, and arm %, is forwarded to
the position IV' after earthing having
ceased. The now following earthing of L,
energizes 7y, and therefore closes the working
contact of its upper armature, whereby a
cirenit is  closed to mp® and my.
switehes Sy ~consequently reach their me-
dium position, and the switch aim %, steps
forward to ifs initial position. Now, the
circuit of the lamp 18 Indeed, ns Xig. 2
shows, is closed: The lamp lights until the
armatures of the maguets »y, my, ete., are
restored by pushing the restoring bar p,.

Jt is obvious that the nummber of scries of
switches, and therefore the number -of lamps
capable of being selected, can be inereased as
desired.  An important fealnre is that the
transmitter does not require to be altered for
this purpose, because with the peculiar num-
bering of the objects of selection there are al-
ways only eight or nine variations of current
impulses which are produced by the series of
contacls of the same transmitter. I for ex-
ample it is desired to add {o the above de-
sertbed apparatus of Fig. 1, thrcée more rows

of switches, then the numbering will begin.

preferably with 111 and will end. with 888,

leaving out all numbers that contain one of -
the numerals 0 and 9. Then, for example,
it is required to select lamp No. 581, the con-
tact piece is moved over the series of. con-.

tacts b, 8, T, at the transmitting station in
succession, It is therefore not necessary to

The -

nected with one or the other or

£70,367

provide the transmitter with more rows than
the eight rows which it already contains.
If, on the other side in the above detailed
three-impulse system, a greater number than
81 lamps is required, then as the next unit
can be provided the number of 9°=T729 con-
tacts or lamps, and it"1s essential that in this
case likewise the number and arrangement
of the contact columns in the sender may re-
main unaltered; only the selecting device in
the station is to be altered, and the number-

70

ing of the lamps or subscribers may be ad- -

vantageounsly as follows: 111...119,121 ...
129, 131 . . . 189; 211 ... 219, 221 . . . 229,
231 ...239, and so on to 991 ... 999. Imn
the same way a still further increase of sub-
scribers in the whole system can be pro-
vided, without altering the sender devices,
by a mere alteration of the selecting organs
in the station.

In order to realize the progress in the art
made by the present invention, it must be
borne in mind that each combination of

‘current. impulses must not necessarily be

transmitted as a whole; but each of these
combinations may be regarded as consisting
of a restricted number of simple base varia-
tions which can be transmitted one after
the other successively without interfering
thereby with the special arrangement of the
receiver, the only necessity consisting in a
proper numbering of the objects of selection.
I claim as my invention: ’ ’
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1. In an apparatus for el,ecti'ica]ly trans- .,

mitting signals by  sepavate current im-
pulses, the combination with the signals to
be operated, and electrical controlling mech-
anism therefor, of a transmitter comprising
a divided local starting circuit for said con-
trolling mechanism, a relay magnet in each
branch thereof, a plurality ogn groups of
fixed contacts 'in the starting circuit, the
contacts of the several groups being. con-
both
branches of the starting eircuit to produce a
different succession. of impulses for each
group of contacts, and & movable contact
clement connected in said circuit and ar-
ranged to successively-engage the fixed con-
tacts of any group upon manual operation
thereof,. : L T

2. In an apparatus for electrically trans-
mitting signals by separate current im-

pulses, the combination with the signals: to!

be operated, and electrical controlling mech-
anisin thercfor, of a transmitter comprising
a grounded divided starting circuit for said-
caritrolling mechanisim, » plurality of groups
of fixed contacts in the separate branches of

“the starting circuit, and.a movable earthed
contact element arranged.to successively en- -

gnye the fixed contacts’of. any grou ), the
contacts of each group being arranged In a
row and the number of guch contacts corre-
sponding to the number of gurrent impulses

100
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e f‘e(}'uii'ed to ti‘ansmllt each digit of the sig-] Im witness whereof 1 have hereuitto set
nal’s number, the several contacts of the re- | my hand in the presence of two witnesses.

spective. groups being also_connected with e a
one or the other or both branches of the , ERNST BLOS.
§ starting circuit to produce a different suc- | Witnesses: '

‘cession of impulses for each group of con- Woroeymar Haurr,

tacts. . Hexry HASPER.
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