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To all whom it may concern:

Be it known that I, Erxsr Bros, a citi-
zen of the German Empire, and resident of
10 Konigsweg, Schoneberg, near Berlin,
Germany, have invented certain new and
useful Improvements in Automatic Tele-
phone Systems, of which the following is a
specification,

The main advantages, as compared with
existing systems, of the new system of auto-
matic telephony herinafter described, are
first, that the number of current impulses
necessary for making the connection desired
is reduced to two per digit of the sub-
scriber’s number; secondly, that only such
of the contacts which are used to make the
one individual connection, are subjected to
wear, and thirdly that the only movement
of the selectors is a linear one over a maxi-
mum distance of one or twe raillimeters.
None of the rotary or stepping movements
which characterize the selectors of former
systems are employed. 1In the well known
Strowger system, the number of current im-
pulses per digit reaches ten: the movement
of the contact arms of the selectors is a step-
ping one over intermediate contacts which
latter are not only useless for making the
desired connection but are also subjected to
useless. wear at each of the connections
made. A further advantage of the seléctors
of the new system is that they can be actu-
ated directly by the line current, and that
the adjustment of the preliminary selector
which connects the calling subscriber to one
of the first selectors which is not engaged
is effected at one single stroke, and In the
same manner the adjustment of each of the
following sélectors is effected. Therefore
all connections are made within a very short
time and in a very simple manner.” Kach
of these advantages is obtained by the fact
that the principle of selecting is not a
quantitative one, as in the Strowger system,
but a qualitative one, i, e. the digits are not
transmitted by means of a chosen number
of current impulses of the same kind, but by
a combination of impulses of different kinds,
the number of impulses being the same in
each case. The different character of the
enrrent impulses which are applicable to my
system can he attained by varying their
direction, or their intensity, or their fre-
quency (in the case of currents of alternat-
g or intermittent currents). or by sending

Impulses of the same character over differ. |

ent lines. A series of three different kinds
of current impulses ean be obtained for
example by earthing a double line consist-
ing of two-line wires L, and Ly,: (1) earth-
ing the line I, and not earthing L, or (2)
earthing the line I, and not earthing T, or
(3) earthing the lines L. and L, simul-
taneously. This is’the method of producing
three different current impulses which will
be used in the following description of my
improved-automatic exchange system. The
number of different current impulses available
being three, it is necessary touse twoimpulses
of such kind so as to {ransmit each digit.
In this way I obtain a total number of nine
different combinations of impulses. This
is sufficient for transmitting nine of the ten
digits of the decimal scale; when numbering
the subscribers therefore, one of the t(en
digits must be dispensed with, for instance,
the zero, and all of the numbers containing
the cipher 0 must also be omitted.

The improved automatic selectors consist
substantially of a series of toothed disks
which, by means of small electromaanets, are
moved through a verv small angle, and
around which disks a series of flat tongues,
parallel to the axis of the disks, are ar-
ranged. If pressed against the disks, only
one of these tongues, corresponding to the
relative position of the disks, can fall Into
.the grooves of the disks and close the de-
sired circuit.

I shall first generally describe the prin-
ciple of selecting which T employ and then
proceed to describe the arrangement of an
exchange for 9% subscribers. The selectors
of this exchange are divided. as usual, into
the three gencral classes viz. (1) prelimi-
nary selectors, (2) first selectors, and (3)
second or final selectors. The preliminary
selectors connect the calling subscriber to a
first, selector which is not. engaged ; the first
selectors select the hundreds; and the sec-
ond selectorg gelect the tens and units of the
called subseriber. The arrangement of the
preliminary selectors is novel in that they
are connected to the subscribers by means of
single wires, the number of the selectors
nevertheless heing not greater than in the
improved Strowger system. Beside the se-
lectors mentioned there is a further single
selector interconnected between the first and
second =electors. This single selector which
is called a central selector, transmits the
combination of current impulses correspond-
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ing to the nearest free second selector within
the calling hundreds to the calling first se-
lector.
The principle of selecting employed will
5 be understood from Figures 1 to 5, Figs. 1
to 3 whereof relate to the manner of trans-
mitting digits and Figs. 4 and 5 to the
manner of selecting a disengaged first or
second selector. TFigs. 6 and 7 show the ar-
10 ranzement of the combinations and the teeth
on the selector disks. Figs. 8 and 9 show
the construction of one of the first and sec-
ond selectors, Fig. 8 is a section on the line
X—X of Fig. 9, Figs. 10 and 11 that of
15 the central selector, and TFigs. 12 and 13
some details of the preliminary selectors.
Figs. 14 to 18 are diagrams of the con-
nections for an exchange having 93=1729
subseribers.
20 The principle of selecting—If a number

(say 2) of different signs is available, and |

each variation is composed of n terms, the
whole possible number of variations is 2"
For instance, we can form, by means of the
25 signs o and =, if each variation is to be
comnosed of two terms, the following four

variations:
(1) 0o 0
2y o @
30 (3) @ v
(4) @

Now let us imagine two line wires, L, and

L, in each of which may exist one of the
45 current conditions. (1) o=no current flow-
ing through the line wire. (2) a=a cur-
rent of any kind flowing through the line
wire. Then—
Variation 1=no-current in both line wires.

“ 2=current in line L. only.
8=current in line L, only.
4—enrrent in both line wires.

40
«

&

On the supposition that both terms of each

45 variation are to be transmitted simultane-

ously over the lines L. and L., variation 1

is not practically transmi.table. Therefore

in what follows the variations 2, 3 and 4

only are used. By combining these varia-

50 tions twofold the following nine variations
are obtained :—

1. o @ o x

2. o @ z 0

» 3. 0o 2 @
55 4, ® o o ®
5. ® 0 x o

6. ® o0 r

1. ® @ o @

8. z x @ o0

60, 9. ® @ ®
L. Ly Ia Is

Each of these 9 variations consists of 4
terms, and -is_also to be transmitted over
65 the two lines Li and L. This is done, for

e R SR
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example, in the case of the variation 1 by
sending two successive current impulses
through the line Ly ; in the case of variation

6 by first sending an impluse through L,
and then an impulse simultaneously through 70
both I, and T, In the case of variation 9

it would he effected by first sending an im-
julse simultaneounsly through both L, and
I, and then repeafing this operation. An
example showing diagramiatically the 75
practical application of this principle is
shown in Figs. 2 and 8. Fig. 2 illustrates
four bars (1) each of which is provided
with 9 grooves (2 and 3) and corresponds

to one of the four vertical columns of Fig. go
1. Across the bars nine tongues (No. 1-9),
are arranged. The grooves of the bars may
take up two possible positions relatively to
the tongues 1-9. The grooves 2 are ar-
ranged precisely below the tongues, but the 85
grooves 5 are displaced upward by a dis-
tance « from the center of the tongues. The
arrangement of these grooves is arrived at
by substituting for o in Tig. 1 a groove
which lies below the tongue, and for z a 90
groove which lies at a distance @ from the
tongue. Considering now the tongue 1, it
may ke caused to fall into the grooves on
the parallel bars by displacing the bars II
and IV downward through a distance x 95
from the position illustrated. By this dis-
placement of the bars all the other 8 tongues
are prevented from falling in: the tongues

2 and 3 by the bar ITT and the tongues 4 to

9 by bar I. Tn this way each tongue corre- 100
sponds to a certain combination of the bars
displaced, and in all cases only that tongue,
and nene of the others, ean fall in, whose
predetérmined combination 1s produced.
From this it is clear that by displacing one 105
or more of the bars, a proper and accurate
selection of any of the tongues may be ef-
fected. Fig. 3'is a diagram of connections

of the electrical circuit for selecting the
tongues over the two lines T, and I,. The 110
«arrent flow ? state of the wires L, and
I, is in this example effected by earthing
the line of the battery B. Magnets mi, m2g,
Mg, and iy are arranged in the battery
line behind the arm of a switch in such a 115
manner that the magnets m; and mu are
connected to the lines L, and I and after
the first current impulse has been passed
over the line, the magnets m and myy are
connected to the lines L, and L. The pro- 120
gressive movement of the ratchet mecha-

‘nism is effected by the magnet m which is

energized each time either or both of the
lines L, and Ly, is or are earthed. The mag-
nets m; to myy operate the slotted bars T to 125
IV respectively. For selecting the tongue
1 for instance, a movable earthed .contact is
moved over the row 1 in Fig. 3. When the
contacts of this row are earthed by the mov-
able earthed contact the magnet my is ener- 3¢
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gized over the line I, and thereby thebar 1T
15 moved through the distance z. In addition
the magnet i is energized and the arm of
the ratehet is moved right over the termi-
nals of the magnets IIT and TV. When now
e lower contact of the row 1 in Fig. 8 is
earthed  throneh the moving contact, the
mac et wge s energized and the bar 4 of

o 2 moved downward through the dis-
tance ¢ o that the tongue 1 now falls into

the grooves of the parallel bars. Simulta-
weously the maenet 1 is energized and the
wrme ot ‘the step-bv-step switch is moved
through another step. 1t will be understood
from the foregoing description that only
the tongne 1 falls into the grooves of the
bars, It is of course necessary that the bars
be retained in the positions to which they
have heen moved by the magnets, Themeans
proposed for effecting this will be deseribed
later as also <hall the means nsed for refurn-
ing the step-by-step switch arm into its ini-
tial position,

In Fig. 4 the arrangement of the grooves
or teeth on the bars iy substantially the same
as in Fig. 2—the edges of the bars pressed
against the tongues being inclined in order
to obtain automatic return of the baps, This
arrangement 1s applied at the central se-
lector and will he specially described when
describing the central station arrangement.

The variations according to Fig. 1 may
be transmitted simultaneously instead of in
two parts over two wires if 4 wires L. L.,
Lo Ly, as shown in Fig. 5 are provided.
Each wire is then connected to one of the
four magnets m, to e, and the step-by-step
mechanism is entirely dispensed with., FKor
example to select tongue No. 6, the threefold
switch No. 6 is pressed downward whereby
the lines 1. L,, L, are earthed, the magnets
D g and gy energized and the rods I,
IIT and TV moved. As can be seen from
Fig. 2. only the tongue 6 can fall into the
crooves of the bars. Thig momentary trans-
mission of the 9 variations of current. is em-
ploved on the prel'minary, first and anxil-
1ary selectors. In the case of the prelimi-
nary selector however the variations o 0,060
mist be provided and therefore the four
bars must be provided with holes or grooves
arranged directly under or opposite a tenth
tongne. This tenth tongne will of course be
normally in the grooves and as soorr as one
or other of the bars is moved the tenth
tongue will be raised out of the grooves and
suitable contacts are thereby operated.

The table of combinations or variations
given in Fig. 6 is derived from that given in
Fig. 1. by writing each of the variations in
that fioure nine times to form 9 groups—
thereby forming the rows 1 to 1V, in Fig. 6,
The rows V to VIIT are formed by using
the 9 variations of Fig. 1 successively in
2ch group in Fig. 6. The toothed or

{
'
|
i

grooved bars, see Fig. 7, and the correspond-
ing tongues are disposed relatively to one
another in the manner corresponding to the
table in Fig. 6 and as explained with refer-
ence to Fig. 2. In the position of each o
there is a groove under the tongue and in
place of each # the groove is at a distance @
from the tongue. In order to simplify the
arrangement of the grooves the distance o
is made equal, in Fig. 7, to half the pitch of
the tongues. Further, for reasons herein-
after explained, the space between each
group of nine is greater than the pitch of the
tongues in each group. To test the correct-
ness of this arrangement let us follow the
selection of the tongue 99. According to the
table in Fig. 6, all the bars have to be
moved in order to allow the tongue to fall
into the grooves—see F ig. T—at the foot.
On the other hand all the other tongues must
remain out of their grooves. The tongues
11-39 are held out by the bar 1, 41-69 by
bar IT, 71-79 by the bar 111, 81-89 by the
bar IV, 91-93 by the bar V, 94-96 by the bar
VI, 97 by the bar VIT and 98 by the bar
VIIT.

T shall now proceed to describe a selector
which may be taken as representative of all
the selectors which are required, with the ex-
ception of the central and preliminary se-
lectors.  In Figs. 8 and 9 a second selector
1s illustrated by way of example, Fig. 8 be-
ing an elevation and Fig. 9 a plan. In the
first place, imagine the teeth and grooves of
Fig. 7 as arranged on the peripheries of
disks, which may be rotated through a
small angle eqnal to half the pitch of the
tongues. In Fig. 8 there are eight disks 4
which are loosely rotatable on disks 5 and
these latter disks are arranged side by side,
on a member 6 and pressed together by a
closing disk 7. The disks 4 ara controlled
by magnets 1y, myy, oy to myyr which are all
fixed to a plate 8. The magnet m;, for ex-
ample, controls the bottom disk 4 in Fig. 8
by means of its right angled armature 9
which engages in a groove on the disk. In
ovder to retain the disk in its position of
rest or working position, as the case may
be, a flat spring 11 is arranged for each disk
and is mounted on a pin 10.” The flat springs
11 are adapted to engage in one or other of
two notches on the disks, corresponding re-
spectively to the position of rest and the
working position. The magnet m° serves
to return the disks into their position of rest,
its bell-crank armature 9 engaging in a
notch in every one of the disks 4, as seen in
Fig. 8. 'The tongues 12, supported oppo-
site the grooves on the peripheries of the
disks are held with their ends working in
grooves on the bed plate of a magnet M, and
are all pressed against the disks 4 when the
magnet M is energized. Each tongue is pro-
vided at its upper end with a, part 13, which
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.carries the contacts 14 and presses them,

when the tongue drops into the grooves on
the disks, against the contact ring 16 which
is cast in the insulating ring 15. The in-
sulating ring 15 is itself fixed to a plate 17
which is fasten2 (o the supporting body 6
for the disks. The contacts 14 are also cast
into an insulating ring 14* which is fastened
to the bed plate of the magnet M.

As mentioned above, the second selector
just described is also typical for first selec-
tors. The central selector is constructed
somewhat differently and will be understood
from the following description of Figs. 10
and 11. The preliminary selector is con-
structed somewhat similarly to the central
selector but has some modifications which
are, illustrated in I'igs. 12 and 13. In the
central selector it 1s necessary that the
tongue to be selected falls simultaneously
with the motion of the bar 18 and that 1t
has closed its electrie circuit at the time
when the bar completes its motion. To this
end the tongues 19 are, under the-action of
springs 20 (Fig. 11) continually pressed
against the bars 18. The bars 18 are lon-
gitudinally slidable in guides 21. The slid-
ing motion of the bars is produced by mag-
nets my—mr and when these become deén-
ergized the bars 18 are returned to their po-
sitions of rest by springs 22. In order to
facilitate as much as possible, the return
movement of the bars, the teeth on which the
tongues bear in the position of rest are in-
clined with a slow inclination as described
above with reference to Fig. 4. In the case
of a preliminary selector, it is not necessary
that the bars be immediately returned but
the bars must remain in the -position to
which they have been moved, until the sub-
seriber returns the preliminary selector back
to the, disengaged position at the end of the
conversation. Each bar is therefore held in
its drawn out position by means of a pawl
23 (Figs. 12 and 13) which engages in a spe-
cial groove 24 on the bar. This pawl re-
mains in engagement until all the pawls in
engagement are withdrawn by means of a
right angled armature 25 on the magnet M
(Figs. 12 and 13).

The principle of selection employed has
now been deseribed with® reference to Figs.
1 to.7 and suitable selectors for the various
purpeses have also been briefly described.
T shall now proceed to describe the arrange-

ment of a station having 9° (4. e. 729) sub-

scribers.

Fachange for 9° subsoribers—At this sta-
tior only the digits 1 to 9 axe employed for
nun:hering  the subscribers—the cipher 0
mus’ be omitted for the reasons given at the
beginring of this specification. Further
only numbers each comprising 3 digits are
employed. The numeration therefore com-
mences with 111 so that it is unnecessary to

1,046,052

precede units or tens with a corresponding
number of nanghts as is necessary in other
systems.

The subscribers are numbered—111-119,
121-129 and so on to 191-199; 211-219, 221~
999 and so on to 291-299; 311-319, 321-329
and so on to 391-399, and so on until 911~
019, to 901-999 all numbers between 111 and
999 and containing the cipher 0 being
omitted. s in other systems, the subserib-
ers are divided into groups but whereas each
group in other systems embraces 100 1 di-
vide them into groups of S1. so that in the
present instance there arve 9 groups. The
first group embraces the numbers 111199
the sccond group the numbers 211-209 and
soon till the ninth gronp embraces the num-
bers 911-999, Tor each group of subscrib-
ers there must be provided as many first
and second selectors as the maximum esti-
mated number of simultancous conversa-
tions. In the present instance 9 simultane-
ous conversations are estimated and pro-
vided for in each group which is about 11
per cent. and usually suffices. Each group
of subscribers are given nine first selectors
which are made available to each subseriber
by a ninefold contact on the preliminary
selector. In addition to the nine-fold con-
tact a tenth is provided for each subscriber,
as above mentioned, to act as a switch.
Each subscriber is permanently connected to
this switch and is automaticallv connected
by lifting his receiver to one of the nine
first"selectors over the nine-fold contact.  As
usnal a preliminary selector is providad for
each subscriber, which preliminary selector
is provided with the nine-fold contact and
the return contact.

In Fig. 14 there is illustrated a prelimi-
nary selector to which it shall be assumed
that subseriber No. 124 is connected. The
multiple or manifold contacts.f,, to f,, are
connected to the trunk lines a, b, ¢, to
@y by ¢, These trunk lines have branch con-
nections to all the nine-fold contacts of the
81 preliminary selectors for one group of
subscribers, only the “zero” or “maught”
contacts being omitted—for example f,, is
omitted. From the trunk lines a,~a, and
b,-b, lines branch off to nine first selectors,
the first of which is ilustrated diagram-
matically in Fig. 16. The lines ¢, to ¢, are
connected to the relays »,-», of Fig. 15
which are all eennected to the positive pole
of the battery B. These relays close a set
of contacts arranged in series and from
which four lines lead over the switch s, to
the four magnets n to mw. In the position
of rest the contacts from »; connect up all
four magnets m; to mw to the negative bat-
tery pole over the lines 26, 27 and 28. In
the working positions these contacts connect
the magnets m~my to the contacts from r,.
These last mentioned contacts when in their
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position of rest connect the magnets my; my

and 7y to the negative pole I3, and when

in their working position they connect the

lings leading to all four maguets to the con-
5 tacts of », and so on in the same way
throughout the group, the contacts of each
relay in turn close the magnet circuits, when
in their position of rest, in the same order
as the letters @ in the table of variations
given in Fig. 1. In the working position
the contacts of any one relay always con-
nect up the contacts of the next following
relay to the lines leading to the magnets.
The lines leading to the switeh s, also
branch off to the switches of the other 80
preliminary selectors of the sane group of
subscribers so that the magnets i to gy
of the subscriber in question are connected
to the contacts of the relay 7y, the switch s,
of which will be just closed by the relay r,,,
of the calling subscriber. As'this closure of
the circuits is only a momentary one, it is
practically impossible that the switch 8,
closed simultaneously by two selectors
that thereby two subscribers are connected
to the same first selector. Care must now
be taken that » is immediately switched
over on to the contacts of r, after magnets
m1 to smgy arve energized. This takes place,
as described later, ss soon as that tongue
at the preliminary selector which corre-
sponds to the first selector selected, falls into
the grooves in the bars. The double line
leads from the subscriber’s station to two
current rails-a,,, and b,,,. A third rail is
connected over the magnet winding of 1,
and the line 28 to the negative pole of B.
The lines a,,; and b2 form the speaking
circuit and the line ¢1z forms the blocking
circuit. The lines a,,, and bi.s are also
connected to the contacts 29 and 30 against
which springs 81 and 32 rest. From these
the lines a,,, and 5,,, lead to the second se-
lector which has™ the connections Nos.
111-199. A branch from the line b..s leads
past the spring 32 to the relay »,,, which is
also connected over the line 33 to the posi-
tive pole +B. The negative pole of B is
earthed. When therefore the subscriber
presses down the key 1247 on the right the
following current impulse is transmitted :
positive pole of B, 33, 124y SPring 32, con-
tact 30, b,,,, righthand 194r key of the sta-
tion, earthed to negative pole of battery.
The relay r,., closes switch 8. If now all
the first selectors of the calling subscriber’s
group are disengaged, that is to say the
relays », to », are not excited, then current
passes from the positive pole of B and line
26 only over the contacts which are at rest,
the springs of the relay 7y, magnets -y
and lines 27 and 28 to the negative pole of
B. The four magnets move their corre-
sponding bars so that, according to Fig. 4,
65 the tongue No. 9 can fall into its grooves.
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{ In this way both lines of subscriber No. 124
are connected to the lines of the first se-
| lector (Fig. 16) over the lines @y and b,
| the two upper springs f,, and the trunks
la; and b,. Since the under spring f,, bears
| on the line ¢,,, the following circuit will be
closed :—+B, 26, »,, ¢, under spring f,,,
Ciagy Myayy 28 and — B. The relay », is
| thereby energized and its springs switch
| over the lines for 8, to the contact springs 7.,
In this way the “first selector” of the sub-
scribet’s group is in the engaged position
and the next calling subscriber from the
same group will be connected up through
| the contacts of », to the second first se-
' lector.” In the circuit of the relay », there
| 1s also arranged the magnet m,,, which has
to be cut out by the contacts of the prelimi-
| hary selector at the end of the conversation.
| It must therefore be so dimensioned that it
" remains inoperative when in series with o
It is rendered operative as described later
| bv short circuiting 7,.
The purpose of the contacts 29, 30 and
! 34 remains yet (o be explained. While the
centacts 29 and 50 Lreak eircuit when the
bars are moved, the contaet 31 makes circuit.
! The former, 29 and 30, prevent the calling
| subscriber from being called up and and the
current impulses now about to be trans-
mitted have no more influence on the pre-
| liminary selector. Tle tatter, 84, closes the
| blocKing line Cra0 OVer 35, 34, 27, 98 to the
negative battery pole and the subscribey
| 124 15 engaged for wll other calling sub-
| scribers. The action of this connection will
| be explained more fully later. The calling
subscriber is therefore connected momern-
| tarily to the first selector Fig. 16 by once
' carthing his & line and may now get on to
|

the desired number by 6 further current im-
pulses. Assume now that No. 124 wishes to
call up No. 419. He must first pass his
earthed contact over the row 4 in Fig. 3
whereby two current impulses are trans-
mitted to the first selector. The first im-
pulse is over line L, and energizes M, the
secend over line 1., and energizes M. IV of
the first selector. The switching over is ef-
fected by ratchet mechanism, the arm of
which rests on the contacts 36 and 37 in the
pesition of rest of the selector. This ratchet
mechanism consists of a disl 100, partially
toothed, having two projecting parts 101
and 102 and being held under pressure by a
spring 103.. The disk is held in position by a
ratchet 104 which fits into the teeth of the
disk and which can be attracted by the mag-
net s, being its armature. The hook 105,

which is linked to the armature 41 of the’

forwarding magnet m;, is also pressed
against the toothed circumference of the
disk by means of the spring 106. When the
armatore 41 is attracted by the magnet my,
its linked hook 105 gets into the next higher
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tootli, pawl 104 meanwhile securing the posi-
tion of the disk. If, now, sy is demag-
netized, its avmature 41 is returned by the
spring 107, whercby the disk is tmmed and
the contact pieces of the arm 101 reach the
contacts 42, 43 and 44, The same action 1s
repeated on occurring of the next current
impulse energizing m, after which the arm
101 covers the contacts 58 and 59. The arm
is restored into its rest position by energiz-
ing the magnet e, the latter attracting its
pawl-armature 104 and thereby simultane-
ously retracting both pawl 104 and hook 103
trom the teeth of the disk, whereby the disk
is allowed to follow the traction of the
spring 103.

The full circuits are as follows: (1) La
earthed; — B, line 38, my, 39, My, g UpPer
SPring fup, @uzy left hand key 124 [, earth
to negative pole of B. The rotation of one
of the disks through a small angle is effected
by 2, as also is the closing of coucacr -
The magnet ni; attracts its armature 41 and
thereby moves the switch arm 36 to the con-
tacts 42, 43, 44 (2) Ly s earthed, +B, 38,
my, 89, My, 43 swilch arm 87, bg, b,, center
Spring i 0 right hand key 124 of the
station, then earthed to negative pole of B.
The magnet my rotales its disk and closes
its contact 15 which remains closed like
contact 40, because the armatures of the
operating magnets remain in their attracted
position during the entire duration of the
conversation. The attraction of the arma-
ture 41 by my also closes the following cir-
cuit: -+B, 38, 46, 47, 48, 44, 49, 50, and
the negative pole of B.- 7y, consequently
closes an 8 pole switch to the left of r,,
in Fig. 16. In this way the magnet 72; and
the magnet mv of the central selector (Fig.
17) are energized by the closure of the fol-
lowing circuit :—-1, 51, 0n the one hand m,
(Fig. 17) 52, 53 and 40 on the other hand
gy (Fig. 17) 54, 55, 45 and then together
over 49, 50 to the negative pole of the bat-
tery B. Doth current impulses of the digit
4 are therefore transmitted to the central
selector. The magnets m; and =y of this
“olector move their bars whereby the mul-
tiple contacts Z, descend and if none of the
cecond selectors of the fourth hundred are
engaged, the combination of the first
“gecond selector ” will be transmitted over
the contacts 7,; at the left hand side of Fig.
17 to the magnets myr and Mym of the first
selector (Fig. 16). In detail the principle
and working of the groups of relays 74 to
P is precisely the same as in the group of
relays #, to r, of Fig. 15. The circuit for
this is as follows:—-B, 56, 57, contact
springs of r,,, multiple contacts 2, 7tvi and
My, 49, 59 to — B. It is assumed here that
the impulse which energizes 7, lasts some-
what longer than the time- required for
shifting the bars of the central se” cbor.

“for the magnets myn and My

1,046,052

This may be effected at the sending station
by a suitable arrangement. When the earth-
ing of the line Lo (Fig. 14) ceases the arma-
ture 41 (IFig. 16) moves the switch arm far-
ther ¢n to the contacts 58 and 59. 1In this
positicn the exciting circuit of the ‘main
magnet M, of the first selector by means of
the metal piece 60 of the switch arm is closed
over 38, 53, 59 and 50 and thereby all -of
the tongues of the selector are attracted but
only the tongue 41 is drawn into the grooves
of the bars and the multiple contact g,, ab
the top lefthand of Fig. 16 pressed against
the contact rails ag, bg and ¢, In this way
the subscriber is connected to the switching
mechanism of the second selector (Fig. 18)
over the upper springs g,,, lines ag, and
bg,. As the third spring g,, rests on the
rails ¢g, the relay 7, is also energized over
lines 56, ¢g,,, bottom spring g,,, ¢g, 61 and
through the winding of 7,,.  The relay .,
when in series with 7,, remains inoperative.
The relay 7, by switching its spring, will
cause the next caller for a number in the
fourth hundred to be switched on at the
calling first selector to the No. 2 second se-
lector of the four hundred group.

The transmission of the digits 1 and 9 is
effected by passing the earthed contact over
the rows 1 and 9 (Fig. 3) successively
whereby L, is twice earthed and then L, and
L, together are earthed. In the first earth-
ing of Ly current passes from +B over 62,
m,, 63, mp, 64, bg,, center contact arm
41, by, center contact arm fu, bisy L, right
hand key 124%, then earthed to —B and
causes the movement of the disk correspond-
ing to m; and also the movement of the
switch arm in Fig. 18 to the contacts 65 and

66. This is repeated for the magnet i,

whereupon the arm covers the contacts 67
and 68. The earthing of the lines L, and I
now follows for the selection of the digit 9.
The earthing of the latter follows the circuit
path just described but passes over the
magnet my; and contact 68. The earthing
of L, takes place over my 67, ag,, upper
contact arm ¢, ag, upper spring fu, @iz
left hand key 1241 to the earth and
The earthing of these two lines therefore ef-
fects the movement of the disks correspond-
ing to magnets my and ™My, an the
switeh arm is moved forward to cover the
contacts 69 and 70. The same is repeated
After com-
pletion of this latter earthing the switch arm
of Fig. 18 has moved into its end position
and closes in the first place the circuit for
M, by means of the contact piece 71 over 62,
79, 73, 74. Further in this end position the
lines ag,, and bg,, are connected up to the
central battery B., over 75, 76,77, 78. From
the central battery B, there lead lines 79 and
80 to the rails @, and b, so that the speaking
circuit to the subscriber is completed
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through ¢, and b,, the two upper springs 7,,,
lines a,,, and b,,,, contacts 81 and 82, and
rails a,,, and b,,,. The blocking line ¢,,, of
the subscriber i1s arranged over the lower
contact arm Z,, of the second selector rail ¢,
switch, contact 83, line 74 to the negative
pole B.

The relays r,, and r, (see below and
above the central battery Fig. 18) operate
the sounding device 84. As long as the re-
ceiver of the calling subscriber remains on
its hook and the alarm is in the line circuit,
the calling relay r,, does not operate. Only
when the receiver is liftéd and the micro-
phone is switched in'circuit in place of the
alarm does the relay »,, attract its armature.
This relay then closes its contact 85 whereby
a calling current is transmitted over this
closed contact and the stationary contact of
7., to the line of the called subscriber. In
this way the called subscriber’s alarm is op-
erated. At the same time the calling sub-
scriber lLears a humming sound in his re-
ceiver which stops as soon as the called sub-
scriber takes his receiver from the hook as
the relay »,, then attracts its armature and
cuts out the sounder. This method of
switching in the calling current is however
not new. .

When the conversation is ended, the op-
erated selectors must be returned into their
positions of rest. This is effected by the
calling subscriber earthing his line L.
Since this line is still connected to 77 over
contact 75, the relay »,; is energized when
the line L, is earthed. By closing the con-
tact 86 of the relay »,;, the magnet m, is
also energized and this magnet releases the
switch arm so that it returns into its initial
position and thereby M, is cut out. In con-
sequence of the energy stored in the arm due
to its motion the arm passes over its position
of rest and causes contact for a brief period
between the spring arms 87 and 88 whereby
the magnet m°, returns the disks of the sec-
ond selector to their starting position. The
relay 75 also closes the contact 89 and there-
by short circuits the relay »,, (Fig. 17) of
the central selector, as this relay is on one
hand connected through 56 to the positive
pole of B and on the other hand to the
branching "point 90, which is further con-
nected directly to +B through line 91 and
contact 89.  This short circuit does not only
deénergize the relav 7, and thereby cause
its contacts to resume their positions of rest
and bring the second selector into disen-
gaged position but also energizes the relay
7y, of the first selector (see the lowest part
of Fig. 16) direct over contact 89 from 7,
of the second selector, line 91 Cg,, and Cg
and thereby closes both the contacts of this
relay. The result of this is in the first place
the energization of m, over line 92, contact
93 and line 50 whereby the switch of the

7

first selector is released and consequently
Mg deénergized. The switch arin of the
first selector closes the contact 94 in the same

way as described with reference to the sec-

ond selector, and thereby energizes ‘the re-
turn magnet m,;° which brings the disks
back into their position of rest. As in the
case of the second selector, the contact 94 is
only closed momentarily, owing to the ki-
netic energy of the switch arm on returning
carrylng it past its position of rest and
after this closure of the contact 94 the switch
arm sets back into its proper position of rest
over the contacts 36 and 37. The contact
95 is also closed by the relay r,, whereby »,
(Fig. 15) is short circuited. », is connected
by means of line 26 between the positive
pole of the battery and the branching point
96 which is now connected directly to B
over coentact 95 and line 92. By this short
circuit the relay », is deénergized, its con-
tacts return to their positions of rest and the
first selector is thereby brought into the dis-
engaged position. The short circuit further
causes my,, of the preliminary selector to at-

tract its armature and the multiple contacts

fio and £, to break circuit. The path of the
current is as follows: +B, line 92, contact
95, 96, ¢;, bottom arm of f,,, ¢,,4 My, line
28 —B. With this return of the multiple
springs f,, and f,,, the selectors required for
the conversation arc all returned to their
disengaged positions and are ready to be
used for a new call.

We have still to consider the case in
which the called subscriber is engaged, hav-
ing been called up, let us assume, by another
party. In this case the multiple contacts
No. 1,, (Fig. 18) on another second selector
for the numbers 411-499 already rest on
the contact rails a,, b,, and ¢, of this other
selector and its ratchet mechanism is in its
end position corresponding to the contacts
75,76 and 83 of Fig. 18, 1Its rail ¢, is there-
fore connected through the switch arm to
—B (in Fig. 18 through contact 83 and line
74). Of course all the multiple contacts
bearing similar numbers are connected in
multiple. When now, the switch arm of the
selector operated by our call, passes into
the end position on the occurrence of the
four current impulses which correspond to
the digit9,it touches, in- passing, the contact
97. By means of this contact, should the called
subscriber be engaged, the following cirenit
is closed: 4B, r,;, line 77, contact 97, con-
tact arm, rail ¢, bottom arm of /,,, the same
arm on the second selector over which the
subscriber is already called, the rail ¢, of
this selector switch arm, contact 83, line
74 to —B. This current impulse energizes
r; whereby all the selectors called into
action by our calling up the engaged sub-
scriber are returned to rest in exactly the
same way as when the line was earthed by
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the calling subscriber at the end of’the con-
versation. . If the called subscriber 419 is
lnmself callmg up, some other subseriber the

9, 8 prehmmars se-
lector are blolxen and contact, 98 1s closed,
is bloc INe €5 13 . connected . to
—B over 98 and’ 99 '(e\actly as described
with ¢, m 35, contact, 34 and hnec
27 and 928)

—}—B, 7,5, contact
rm;;of Zm 419 COD-

again | gl( _’
nto actmn by, (I\o 12,_5 C ll 'lre 1etulned

d by the paltxculaf
the .calling cur-
t!mt when the.

natire of th cgn
,I nt

,tlnt the sy3 tem descubed'
eble to Astatmns with 94, 9“ ‘md

correspondmfr amount
change’ thh bscx ,

5 would, select, ) :
electors would as descnbcd abme

increased
(:1udmnr
sunulta

selectors to
two callers.”
I cl(um ,
1. An utomatle tdephone ‘selecting s ys-
tem emploving different canibinations of

[T

curreni’ flows and current impulses for dl%—,

| .edectmg system of the type described: com-:

.| magnets, means, operated by sad magneté ;
if01 moving, said disks in desired combina-.- .

tinguisiing the' various subscribers com- |

prising rows of contacts at' the subscriber’s

statmn the 'umtac £ ezid rows correspond-
ing to the cambination of impulses required
for each digit of the subscriber’s numbers
and the, number of sald rows correspondma

;scqueut mov ement .of ,one or. more jof the:
- L.groov ed: membe1

X- | rying
~ | brought. axnll

- tinitial positions as, reguired,

caxially., .displaced to the notches. of. adjacen

of the grooved disks. .

“axially displaced to the notches of adjacent...

1,046,952

to the number of different ciphers used .to.
distinguish the subscribers, means: for send-
g current . through . the contflcls 0
rows as. desired, selectora located at.a. cen-. -
tral station, magnets on said:selecters, dif- 7
ferent magnets or combination:of magnets, -
being energized when current is sent!
thy ouoh the. contacts of different rows,mov-:
able grooved members, corresponding to sald
maonets and ol)erable by the same, tongues.¢5
placed variously. over the grooved and:non-
grooved parts, of said member, said; tontrues
bemtr aranged to correspond each.
combmatlon of impulses. so that on the e,
currence of said combination and’the. con- 80_ :

ly. the tox;lgue ‘
sponduw to. sald combmatwn is.enableds t,o”
fall into -the grooves on, the,groove mem-i
bers while .the, 1ema1n11~f. tonoues 'emzumss_ ‘
out of the crmoxes . qoadt e o
2. A Qelector for ‘111 autonmt_e telephone
se]ectmv system of, the tvpe- deseribed: com-.,
prising a plurality ot disks mounted . pasallel .

to. one anuther and yotatable. tl rough. i a;90-

small angle, notches on the peripheries - of 1

‘AS‘lld disks, said. notches being. axially iin

line and amallv displaged. to the notches, of -

} adjacent disks in a predetermined manner,

electro-magnets, means operated . by:.said.. 95‘
nmagnets. for. moving said disks.in- desired:
combmqtlons, each” con’ibmzxtlon bema alee
ranged te bring only one; set UL udes grhuy es
on f\” flhe dlsl\s futmlly in-line; contflct cars
LATINS - .the, grooves;

into- said gro
and. means for

3. A selector for an. automatlc telephone 105.

prising a plurality of disks mounted.paralle]
to one another and rotatable through a smadl:.
angle, notches on the- peupheues .of \gaid
disks, said notches being axially in line:and: 110

disks in.a; predetermmed manner; eleetro- . .

t1ons,: ea(,h combination being: .ax rranged, to. 115,

| .bring onlv one set of the.grooves.on all the .
| dlsl\s a\nlly in line, contact carrying. arms.: .-
1 oppesite the grooves when brought-axially

in line and adapted to fall into said araavac: .
in line to effect: selectxon, a magnet adapted 120
to draw said arms against the per 1pher1c

4. A selector for.an automatic., telephone L
selecting system of ‘the type described .com-
prising a plurality of disks mounted parallel 125
to one another and rotatable through. a small .
angle, notches on . the peripheries of .said
disks, said notches being axially. in, line. and

disks in ‘a predetermined manner,electro-: 130
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magnets, means operated by said magnets

. for moving said disks in desired combina-

10

15

20

25

30

tions, each combination being arranged io
bring only one set of the grooves on all the
disks axially in line, means for retaining the
disks in the positions to which they are
moved by the magnets. -
5. In an automatic telephone exchange of
the type described, preliminary - sel _
first selectors, means for automatically con-
necting the preliminary selectors to a dis-
enga,
of relays operable from the preliminary se-
lector, multiple contact arms operated by
said relays so that when the first relay is
operated by the preliminary selector it auto-
matically cuts out the first selector of the set
of first selectors and connects the next caller
to the second relay of the set and second
selector of the set of first selectors and so

-on through the set.

6. In an automatic telephone system of the
type described, a selector, means for sending
combinations of current impulses to said
selector, magnets in said selector adapted
to be energized in combinations correspond-
ing to the combinations of current impulses
sent, means operated by the different com-
binations of energized magnets for effecting
selection, a switch arm at said selector,
mgans for moving said switch arm stepwise
once after each combination of impulses,

~and means for returning said switch arm

385

40

45

50

when desired. o

7, In an automatic telephone system of the
type described, a seléctor, means for send-
ing combinations of current impulses to said
selector, magnets in said selector adapted
to be energized in combinations correspond-
ing to the combinations of current impulses
sent, means operated by the different com-
binations of energized magnets for effecting
selection, a switch arm at said selector,
means for moving said switch arm stepwise
once after each combination of impulses,
means for returning said switch arm when
desired and means rendered operative by
said switch arm when returned for effecting
the return of the selecting means to their
initial positions.

8. In an automatic telephone system of the
type described, sets of first selectors, pre-
Liminary selectors for selecting a disengaged

first selector of the desired set, means for

ed first selector, comprising 4 group..

tem comprising
‘the subscriber’s station for sending com-

2]

sending combinations of current impulses to
the first selector selected by the preliminary
selector, sets of second selectors for said
first selectors a relay (r,,) rendered opera-
tive by sending a combination of current
impulses to the first selector, for establish-
ing communication between .the second se-
lector and the first selector, and means in-

.terposed between the first and second se-

lector for connecting said first selector to a

'disengaged member of the set of second se-

lectors.
~+9. An automatic telephone selecting sys-
a sending device located at

binations of current impulses, different com-
binations being arranged to correspond to
different digits used for numbering the sub-
scribers, magnets located at the central sta-

‘tion and arranged to be energized in dif-

ferent combinations corresponding to the
combinations of impulses transmitted from
the calling. station, controlling members
moved by said magnets when energized, and
means rendered operative only by the move-
ment of a particular combination of said
controlling members for connecting one sub-
scriber to another. '

~10. An automatic telephone exchange sys-
tem comprising a sender, located at the sub-
scriber’s station, for sending nine different
combinations -of current impulses and com-
prising 9 rows of contacts corresponding
one to each combination, magnets located at
a central station and equal in number to the
nuiber of terms in the combinations re-
quired for selection of any given subscriber,
a number of movable members controlled
one by each of said magnets and a plurality
of contacts to be selected said contacts co-
operating with the movable members in such
a .maanner that when a particular combina-

tion of the movable members is moved onlﬁf

that one of said contacts is operated whic
corresponds to the combinations of current
impulses which operated the movable mem-
bers.

In witness whereof I have hereunto set
my hand in the presence of two witnesses.

 ERNST BLOS.
Witnesses:
Woroemar Haver,
Heney Hasprg.

Copies of this patent may be obtained for ﬂvé eents each, by addressing the * cpxgmluioner of Patents,

Washington, I. C.” :
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