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UNITED STATES PATENT OFFIC)

PETER VALDEMAR CHRiSTENSEN, OF COPENHAGE
: BOLAGET L. M. ERICSSON & COo., CF
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EN, DENMARXK, ASSIGNOR TO AXTIE-
STOCKHOLM, SWIEIDEN. :

CALL-DISYRIBUTING SWITCH,

959,462, _ Specification of Letters Patent, Patented May 21, 1916,
' Application fled June 23, 1908 ‘Serial Wo. 323,100 :

Lo all whom it may concern.:

[ by the present invention, the improvement

Be it known that I, Perer Varpmar |

Curistensex, electrical erigineer, a subject
of the King of Denmark, residing at Co-
peshagen, Denmark, whose postal address is
18 Helgolandsgade, Copenhagen, Denmark,
haveé invented a new and useful Call-Dis-
tributing Switch, of which the following ig
2 specification. AR

This invention relates to an arrangement
for automatic and uniform distribution to
the operators of the multiple boards of the
operating service, in order to prevent, the
present overworking of some individual op-
erators, while others are, at the same time,
idle.

In the heretofore nsnal telephone arrange-

ments the subscribers’ lines are, al the ex-
change, divided into groups, each one con-
sisting of a number of lines, corresponding
to the average efficiency of a single operator.
It appears however,—even if, with due ve-
gard to the empirical number of calls from
the subscribers concorned, by means of the
so-called intermediate distributing fields, the
lines of the various groups are so distributed;
that each operator might be expeeted to get

a uniform share of the work,—that, in the

course of time, matters -will be altered, so

that the mdividual operators will again le

unevenly oceupied, and besides it may hap-
pen, that one of the positions is crowded
with  work, during certain howrs of Lhe day,
while other positions are comparaiively
short of work. This state of things causes
delays and uncert anty in the telephone sery-
ice, as well ag overworking of (he oper-
ators at the anduly husy positions. These
bad conditions may of couse be remedied by
planning the exchange so that the namber of
lues belonging 1o each group is made small
enough to enable the operators, at any time,
even at the busiest positions, to perform the
exchange service witl ease, but this arrange-
ment necessarilv means a beavy first cost
and 2 numerous ope ating staff, An at-
tempt has been made to remedy (hie befove-
mentioned draw-back by terminating the
subscribers’ lines at a prenliarly constructed
distribution board from wheri they are,
when a call is made, switched onto any
multiple hoard operator happening (to- be
idle at the given moment; this method how-
ever canses too great a delay in the operat-
ing. This draw-back is com pletely removed

being aftained in such a manner that when
the subscribers call, connections are made
automatically and instantaneously with the
operator happening to be idle at the moment.

The main feature of the invention is that
the line to be connected with an idle line

belonging

ing lines,

to s certain group of distribut-
IS run as a main line, o an auto-

matic switching device, the latier, by clos-
ing a contact velonging to one of the main
line wires, starting the motion of a group
of contact springs; until one of these, slid-

mg along

a contact row, reaches g contact

corresponding to an idle distribnting line
whereby a so-called search magnet 15 ex-

cited and

consequently closes tiwe contacts,

necessary for the desired connection,

On the accompanying drawings, Figure
11s a Tongitudinal vertical section of the
switching device nsed for the o ttomatie dis-

tribution.

Fig. 2 is a bottom-view of the

same. Figs. 3, 4 and 5 are cross-sections
a—b, ¢—d, and f—e respectively, Iigs. 6,
7, aud 8 are wiring diagrams - showing, by
way of example, how the cireuits may be

arranged.

In the arrangement shown in IMig. 6 the
subscribers’ lines ¢ are divided into greups
of ove hundyed, there heing hut a single
grenp shown on the drawing, and o each
subseribar’s Tine is provided an automatic
switch b, adapted o connaoct the subseriher’s

line with

any of the distributing lines ¢

common to ail the automatic switehes in the
same group.  These distributing lines are
run to the stations of s cortain nmmber of
operators, for instance one to eacl of fif-
teen, or three lines to each of five different

slations,

for the sake of clearness, only

eight distributing lines are shown on the

drawing,

At each station d terminates n

certain nwnher of distributing lines, thirty
for instance, starting from as many or fewer

different

groups of  automatic” switehes

With the numbers chosen, by way of ex.
ample, one operator serves fwo hundred

“suliseribers, but each operator may, by menns

of the distributing lines 2, he conhecied wiil
ant oune of three thousand subseriboers.
The duties of the auntomatic switcl, are,

upon the

eall of a subsetiber, to connect

his line with one of the idle distributine
Ere

operator,

Mines terminating at the station. of an idle

and there to indicate the call, be-
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sides which the corresponding station is fo
be blocked, until the message is completed,
and the corresponding distributing lme 1s

to be blocked, until the operator, after the

clearing-off signal, opens the connection.
Fig. 7 shows another arrangement of the

cireuit where again the subscribers’ lines are

divided into groups of one hundred. On
the drawing is shown but a single group.
T'or each of the latter is provided a certain
number, fifteen for instance, of distributing
lines ¢, terminating at a certain number of
positions d, for instance one for any one
of fifteen. On the drawing are shown only
eight distributing lines ¢, each one of which
terminates at an operating station d. In
each distributing lne ¢ is mserted an auto-
matic switch b, adapted to make connection
between the said line and any one of the
hundred subscribers’ lines ¢ in the group. 1n
addition there is provided a main asutomatic
gswitch ¢, arranged fo be actuated by a sub-
seriber’s call to select an idle automatic
switch which it then sets into action, in such
a manner that the latter () makes connec-
tion between its corresponding distributing
line ¢ and the calling subseriber’s line «. Be-
sides the two wiring diagrams shown by way
of example, various other wiring arrunge-
ments may be used for the automatic dis-
tribution. '
Fhe action of the automatic switching de-
vice illusirated in Figs. 1-5 of the drawing
will be understood from the following.
" Referring to the drawings, 1 is a cylinder
wherein a piston 2 may be moved by means
of compressed air admitted into the cylin-
der, through a tube 8 and a valve 4, the valve
stem 5 passing loosely through the wall of
the valve housing and resting against the
armafure 7 of an electro-magnet 6. By
weans of a spring 9 the armature 7 of the
electro-magnet 6 1s, when the line is idle,
kept in its lower position, so that the inlet

from the compressed air pipe to the cyl-

inder is closed, while the latter is in open
connection with the atmosphere; when now
the electrg-magnet 6, which in the follow-
ing descripiion is called the controiling
maguet, altracts its armature 7, the walve
4 will open, giving access for the compressed
air and shutting off the open air inlet. The
piston 2 will then move toward the right.
To the piston is fixed a hollow piston rod
9, carrying at its exireme end, toward the
right, an  electrd - magnet “10, hereinafter
called the search-magnet. During the mo-
tion of the piston, the magnet 10 1s guided
by the pins 12 sliding in the guides 11.
When the controlling magnet 6 drops its ar-
mature 7, and consequently the valve 4 en-
ters its lower position, the pision 2 with the
piston rod 9 and the search wnagnet 16 are
drawn back by means of a steel band 13,
attached Lo the circumference of the hollow

"10 pressed against the end

- pulley 14, containing a spiral spring, the

outer end of which is fastened to the pulley
14, while its inner end is fastened to the mid-
dle part of the fixed axle of the pulley. A

contact spring 15 is fastened to the search-

-magnet, or to other parts moving with the

piston 2; this spring has electrical connec-
tion with one end of the coil of the magnet
10, and during the movement of the piston
slides along a contact row 17, containing one
contact more than the number of distrib-
uting lines ¢ to be connected with the auto-
matic switch. The other end of the coil of
the search magnet 10 is connected with the
central baitery 82, through the armature
and working contact of the subscrtber’s line-
relay 31 (Fig. 8), Each contact I the con-
tact Tow 1718 connected, by mesns of o qis-
tributing line ¢, to an operabing station d,
and slso through the switch 83, there pro-
vided, connected to the ground 34, so that
the contact at 33 is made, zs long os the eor-
responding position and distributing line is
free, while it is open, as long as the station
or the line is busy. The cne end of the coil
of ‘the controlling magnet § is connected
with the ground 34, while its other end, us
the armature of the subseriber's fine-velay
21 is atfracted, becowmes conns
other terminal 32 of the batlery, s
call causes a forward wnobtlon ftoward the
vight of the piston 2 and the search magnet
10, as well as of the contact spring 15.
During the movement to the right, the
pins 18 (Figs. 1, 2, 5), connected by mesns
of a link system to the search magnet 10,
follow the rectilinear vails 19 in the guides
11, but when the contact spring 15 touches
a conteet 17 that has connection with an
idle distributing line ¢, and thereby with an
idle operating station, as well as with the
ground, then the search magnet W will re-
ceive current from the battery 32, by the
way of 31, 10, 15, 17, ¢, 33, 34; it will now
aftract its armature 20, and. consequently
1ift the pins 18, so thab the latter sre devi-
ated into the corresponding branch- o side-
track 21, pointing upward in a slanting
direction. ~ This movement is continued,
until the pins 18 have reached the botiom
of this individual side track; during the
last part of the movement the pins 18 and
the armature 20 are raiséd siill more, and
all the parts sre held in this pesiiion, even
if the contact spring 15 may perbaps have
lefs the contact 17. As the controlling mag-
net 6 vemains excited, the air pressure re-
wmains active and keeps the search-magnet
of the side-track.
On a plate 92, fastened to the armature 20
are fxed three contact springs 93, 'the latter
being, by a flexible wire, connected to the
line wires 35 (¥Fig. 8) and to the subseriber’s
fest wive 56. When the urmature of the
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sutomatic switch, )
Each distributing line ¢ containg four
wires, namely. a search wire 37 (Fig. 8), twe
line wires 88 and one test wire 39 ; these four

wires are connected on the one hand to four I
contiguous contacts of the contacth uiv
and on the sther v one waorking

o
]
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One distributing Jine is commion for a group
of say one hundred automatic switching

devices.

The functions of the apparstus are the'
following: When a subscriber alls, 4
lifts his micro-telephone from its ste
hook, the armature of the line-relay
be attracted, and the controlling magnet
will thus receive current from the } aitery
32; consequently the valve 4 will open, the
search magnet 10 will move toward the
right, until the contact spring 15 touches &
contact 17 corresponding to an idle s
tributing line ¢ and an idle station: ther the
search magnet 10 receives .current through
31, 15, 17, ¢, 83 from the battery 32, The
armature 20 is now attracted, the pins 18
are guided into a side-track 21 cor ‘esponding
to the idle distributing line ¢ and to the
position belonging theretos the three contact

springs 23 are pressed against the three cor-
responding contacts 94, 23, 26, and the sub-
seriber’s three lines 33, 35, 36 ave thus
brought into direet connection with the idle
operating pesition where then the operating
is performed in the usnal manner, As long
as the conversation lasts, the corresponding
distributing line ¢ must remain blocked ; this
may be effected by means of the switch 33,
opened directly by the cerresponding plug-
Sswitch or by a special relay, and located on ’
the search wire %7, at the cperating stabion,

When the operator, upon the cleartag-oif
signal, opens ilw connection, the line refay !
31 and cor~eyuently alse the controtling
magnet 6 is cut out of the eireuit; therefore f
the valve + drops down, the pressure behind |
the pistoi 9 ceases, and the search magner 10 ]|
s brought back, By means of the apiral |
spring 14, to its original posiiion.

In crder to prevent the ceuich magnet
from nsing sny unnecessary current there ig
provided, in the line from the battery 22 to

)
that breaks the civenit, as soon a5 and ax Jong
as the ping 18 pross against the edtrense ond
of any of the side tracks 21,

An the manner of exeration, of this inven- !

8

e drawing, the
Datter § run 1o 2 coniact
i, normally touching the contact 28

tspring 15, bat as soon as the

ping against the bottom end of a
sicte- 1 har 29 s pregsed zgainst an

iy

lat ke 30, and theveby the spring

s rem fromn the contact 928 and
pressed sgainst another contact. The opern-
g of the contact 28 has for its cbject to
save current by breaking the enrrent in the
magnet coll 10, at the very moment when
the pin presses against the bottom end of the

70

75

branch track; thus the first breaking of the

search magnet cirenit is effected at the mo-
ment when the action of the magnet 1s not
needed any more, while the second breaking

-of the current does not take place until later

The switch 33 is nevertheless in-

on, at 33,
serves to block the dis-

dispensable, as it
tributing line concerned.

In ¢he above description of the automatic
switching device, reference is solely made to
its use in connection with the wiring dia-
gramd shown in Fig. 6; the same apparatus
may however, also be used with the diagram
shown in Fig. 7, ér with any other suitable
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wiring arrangement, that might be preferved

for the automatic distribution. - Any other
suitable motor may be substitufed for the
one herein shown. .

What I claimy'ss my invention and desire
to secure by Letters Patent is:

1. The combination of a motor, a member
moved by the motor and comprising a plu-
rality of contacts, a search magnet in circuit
with one of the contacts, a series of selecting
contacts, over which the Iast named contach
travels, series of speaking and signaling con-
tacts adapted to engage the other movable
contacts, and a locking means operated by
the search magnet and adapted to stop the
travel of ‘the moved member against the
torce of the driving motor. '
© 2. The combination of a series of selecting
contacts, series of speaking and signaling
centacts, a motor, 2 member moved by the
motor, a contact carried by the member and
fraveling over the series of selecting con-
tacts, a search magnet in cirenit with the
cotituct carried by the member, a plurality

of contacts carried by the member and
adapted to engage the series o speaking and

signaling confacts, but normally supported
80 a8 to not éngage the series of conlacts
during the movement of syl member, and a
locking means operated by the search mag-
net and adapted to stop the travel of the
moved member against the foree of the driv-
ing motor and to efieet the movement of the

I plurality of wmovable contdets intoe engag-

menl with contacls of the series of speaking
and signeling contacts,

3. The conmbination of 1 series of selecting
contacts, series of speaking and signaling
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contacts; a motor, a member moved by the
motor, a contact carried by the member and
traveling over the series of selecting con-
tacts, a seamh magnet in ecircuit with the

contact carried by the member, a Dlu,rahu,
of contacts carried by the member and
adapted to engage the series of speaking and
signaling contacts, but normeily supported
s0 as to nob egage dle series of contacts
during the movement of said member, and
a locking means operated by the search mag-
net and ad: apted to stop the travel of the

o 858,462

moved member against the force of the driv-
ing motor and to transfer the force of the
motor 50 as to move and press the plumuiy !
of movable contacts against contacts of the
series of speaking and ‘swnfxlmﬂ contacts.

In testimony whereof 1 have signed my
pame to this specification in the presence of
two subs cmbmv witnesses.

TEE"" VALDEMAR CHRISTERREY

Witnesses:

) JULIUs LEHMANK,
Hermanw REz.
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