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to all whom it may concern: I by the present invention, the improvement Be it known that I, PETER WALDEMAR being attained in such a manner that when CHRISTENSEN, electrical engineer, a subject 
of the King of Denmark, residing at Co 
penhagen, Denmark, whose postal address is 
18 Helgolandsgade, Copenhagen, Denmark, 
have inverted a new and useful Cal-Dis 
tributing Switch, of which the following is a specification. 
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 sanne time, 
In the heretofore usual telephone arrange 

ments the subscribers’ lines are, at 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 re 
gard to the empirical number of calls from 
the subscribers concerned, by means of the 
so-called intermediate distributing fields, the 
lines of the various groups are so distributed, 
that each operator might be expected to get, 
a uniform share of the work,--that, if the 
course of time, matters will be altered, so 
that the individual operators will again be unevenly occupied, and besides it may hap 
pen, that one of the ositions is crowded 
with work, during certain hour's of the day, 
while other positions are couparatively 
short of work. This state of things, causes 
delays and un certainty in the telephone serv 
ice, as well as oyerworking of the oper 
ators at the Induly losy positions. These 
bad conditions may if coli's: be remedied iby 
planning the exchange so that the liber of 
lines belonging to eact group is made snail 
enough to enable the operators, at any time, 
even at the busiest positions, to perform the 
exchange service with ease, but this arrange 
ment necessarilv means a heavy first cost. 
and a numerous operating staff. An at 
tempt has been made to renody the before 
mentioned draw-back by terminating the 
subscribers lines at a pociliarly constructed 
distribution board fron where they are, 
when a call is made, switched onto any 
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Inultiple board operator happening to be 
idle at the given moment: this method how. ever causes too great a delay in the operat 
ing. This draw-back is completely removed 

the subscribe's call, connections are made automatically and instantaneously with the 
operator happening to be ide at the moment. 
The main feature of the invention is that 

the line to be connected with an idile line 
belonging to a certain group of distribut 
ing lines, is run as a main line, to an auto 
matic switching device, the latter, by clos 
ing a contact belonging to one of the main 
line wires, starting the motion of a group 
of contact springs, until one of these, slid 
ing along a contact row, reaches a contact co'esponding to an idle distributing iine 
whereby a so-called search inagnet is ex 
cited and consequently closes tie contacts, 
necessary for the desired connection. 
On the accompanying drawings, Figure 

1 is a longitudinal vertical section of the 
Switching device used for the automatic dis 
tribution. Fig. 2 is a bottom-view of the 
same. Figs, 3, 4 and 5 are cross-sections 
a-b; d-di, and f-e respectively. Figs. 6, 
7, and 8 are wiring diagrams showing, by 
way of example, how the circuits may be 
arranged. - 

in the arragement shown in Fig. 6 the 
Subscribers’ lines G. are divided into groups 
of one hundred, there being but a single 
group show on the drawing, and o, each 
subscriber's line is provided an automatic 
switch h, adapted to connect the subscriber's 
line with any of the distributing ines a 
common to all the atomatic switches in the 
Salne group. These distributing dines are 
run to the stations of a certain number of 
operators, for instance one to each of fif 
ieen, or three lines to each of five different stations. 
eigh í. I dissiributing lines are shown on the 
drawing. At each station d terminates a 
certain nuyber of distributing lines, thirty 
for instance, starting from as may or fewer 
different groups of autonnatic switches. 
With the numbers chosen, by way of ex 

aniple, one operator serves two hundred 
"subscribers, but each operatoi may, by means 
of the distributing linese, be connected with 
any one of lice housand subscribers. 

Tihe dies of the automatic: switc) are, 
upon the call of a subscribe', to connect 
his line with one of the idle distributing 
lines terminating at the station of an idle 

| operator, and there to indicate the call, be 

For the sake of clearness, only 9 
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sides which the corresponding station is to 
be blocked, until the message is completed, 
and the Corresponding distributing iline is 
to be blocked, until the operator, after the 
clearing-off signal, opens the connection. 

Fig. 7 shows another arrangement of the 
circuit where again the subscribers’ lines are 
divided into groups of one hundred. On 
the drawing is shown but a single group, 
number, fifteen for instance, of distributing 
linesc, terminating at a certain number of 
positions d, for instance one for any one 
of fifteen. On the drawing are shown only 
terminates, at til operating station d. In each distributing line c is inserted an auto 
matic switch b. adapted to make connection 
between tie Said tile and any one of the 
addition there is provided a main automatic 
switche, arranged to ie actuated by a sub 
Scriber's Call to select an ide atomatic 
Switch which it then sets into action, in such 
a lilanner that the latter (b) makes connec tion between its corresponding distributing 
line c and the Calling stubscriber's line (t. 13e 
sides the two wiring diagrams shown by way 
of example, various other wiring arrange 
nents may be used for the automatic dis 
tribution. 
The action of the automatic switching de vige illustrated in Figs. 1-5 of the drawing 

Will be understood from the following. Referring to the drawings, is a cylinder 
wherein a piston 2 may be moved by means 
(of compressed air admitted into the cylin 
der, through a. tube 3 and a valye 4, the valve 
stell 5 passing doosely through the wall of 
the valve housing and resting against the 
armature 7 of an electro-magnet 6. By 
heals of a spring 8 the armature of the 
electro-magnet (3 is, when the line is idle, 
kept, ia) its lower position, so that, the inlet 
from the coln pressed air pipe to the cyl 
inder is closed, while the latter is in open 
connection, with the atmosphere; when now 
the electro-magnet 6, which in the follow 
ing description is called the controiing 
magnet, attracts its armature 7, the valve 
4 will open, giving access for the compressed 
air and shutting off the open air inlet. The 
pistol 2 will then move toward the right. 
To the piston is fixed a hollow pistoia rod 

9, carrying at its extreme end, toward the 
right, an electro-magnet 10, hereinafter 
called the search-laagnet. During the no 
tion of the piston, the magnet 10 is guided 
by the pins 12 sliding in the guides 11. 
When the controlling magnet (3 drops its ar 
anature 7, and consequently the valve 4 en 
ters its lower position, the pision 2 with the 
piston rod 9 and the search inagnet i0 are 
drawn back by means of a steel iband 13, 
attached to the circumference of the hollow 

pulley 14, containing a spiral spring, the 
outer end of which is fastened to the pulley 
4, while its inner end is fastened to the mid 
dle part of the fixed axle of the puliey. 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 it, containing one 
contact more than the number of distrib 
uting lines a to be connected with the auto 
matic switch. The other end of the coil of 
the search magnet 10 is connected with the 
central battery 32, through the armature 
and working contact of the sub?cÝ iber’s line 
relay 31 (Rig. 8), Each contact in the con 
tact row it is connected, by means of a dis 
tributing line c, to an operating station d, 
and also through the switch 33, there pro 
vided, connected to the ground 34, so that 
the contact at 33 is made, as long as the cor respoiding position and distributing line is 
free, while it is open, as iong as the station 
or the line is busy. The orie end of the coil 
of the controlling raagnet 8 is connected 
with the ground 34, while its otie 2nd, is 
the amatuire of the subscriber's 

cali causes a forward motion toward the 
right 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 means 
foi a dink system to the Search nagnet 30, 
follow the rectilinear rails 19 in the guides 
ii, but when the contact spring 5 touches 
a contact 17 that has connection with an 
idie distributing line c, and thereby with an 
idie operating station, as well as with the 
ground, then the search magnet 10 will re 
ceive current from the battery 32, by the 
Way of 3i, 10, i5, 17, c, 33, 3.; it will nowy 
attract its ariilature 20, and consequentl. 
lift the pins i8, so that the latter are devi 
ated into the corresponding branch- or side 
track 21 pointing upward in a slainting 
direction. This novement is continued, 
until the pins 18 have reached the bottom 
of this individual side track; during the 
last part of the movement the pins 18 and 
the armature 20 are raisei stili nore, and 
all the parts are held in this position, evea 
if the contact spring 15 may perias have 
left, the contact 17. As the controlling ag 
net 6 remains excited, the air pressure re 
inains active and keeps the searci-1}}agnet 
10 pressed against the end of the side-tirack. 
On a plate 22, fastened to the armature 20 
are fixed three contact springs 23, the latte 
being, by a fiexible wire, colliected to the 
line wires 35 (Fig. 8) and to the subscriber's 
šest wire 86. When the armature of the 
search magnet, 10 is attracted, and the pins 

irre-relay. 
3t is attracted, becomes connected to fine 
other terminal 32 of the bºfiery, go that. 3. 
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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 search magnet in circuit with the 
contact carried by the member, a plurality 
of contacts carried by the member and 
adapted to engage the Series of speaking and 
signaling contacts, but normally supported 
So as to not eligage the series of contacts 
during the movement of Said member, and 
a locking means operated by the search mag 
net, and adapted to stop the travel of the 
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moved member against the force of the driv 
ing motor and to transfer the force of the 
motor so as to move and press the plurality i5 
of movable contacts against contacts of the 
series of speaking and signaling contacts. 

in testimony whereof have signed in, 
name to this specification in the presence of 
two subscribing witnesses. 

PEYER, YA ) ER ÅR ; R, SENSEN. 
Witnesses: 

-- JULIUS JEFIMANIN, 
{}ERMAN RéE. 


