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2 specification.

the
present overworking of

1dle.

~In the heretofore usnal telephone arrange-
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 Joall whom it MAY CONCErn.:

Be it known that T, Prrer Varprayar
CHristensoN, electrical erigineer, a subject

of the King of Denmark, residing at Co-
| Denmark, whose postal address is
18 Helgolandsgade, Copenhagen, Denmark,

penhagen,

havé invented a new and usefyl Call-Dis-

tributing Switch, of which the tollowing is

This invention relates to an arrangement
for automatic and uniform distribution to
operators of the multiple hoards of the
operating service, in order to prevent the
some 1ndividual op-
erators, while others are, at the samie time,

- ments the subscribers’ lines are, at the ex-
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lines of the various grou ps

that the individual operators will

change, divided into grou ps, each one con-
sisting of a number of lines, corresponding
to the average efficiency of a sin vle operator.
It appears however,—even 1f, with due ve-
gard to the empirical number of calls from
the subscribers concerned, by means of the
so-called mtermediate distributing fields, the
are so distributed,

that cach operator might be expected to vet,

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

course of time, matters -will be altered, so
| again Do
unevenly oceupied, and besides it may hap-
pen, that one of the positions is crowded
with- work, during certain hours of the ds V.

while othoer positions are comparatively
shorl of work. This staie of things. eanses

delays and uvncerta nty 1n the telephone serv-
1ce, as well as overworking ot the oper-
ators at the nnduly huasy positions. Tlese

bad conditions ma Y ol couese be remedied by

planning the excehan e 80 that the namber of
‘hues belonging to eacly 2roup 18 made small
enough to enahle

the operators, at any time,

even at the busiest positions, to perform the

-exchange serviee witly ease, but this arrange-

ment necessarilv means a beavy first cost
and a _
tempt has been made to remedy (he before-
mentioned draw-baclk by ternunating  the
subscribers’ lines at a peenliarly constructed

distribution board from wherp they  are,
~when a eal]l s made, switched onto any

mmuitiple hoard operator ha ppening to- be
idle at the given moment: this melhod how-

ever causes too great a delay in the opernt-
ng. Thisdraw-back is com pletely

numerous operating staff. - An at-

{

b
being attained in such

‘belonging to g

-—

y the present invention, the mprovement
a manner that when
the subscribers call, connections are made
automatically and ins‘(iﬂ.ntanemlsly with the
operator happening to be idle at the mormnent.

The main feature of the invention is that
the line to be connected with an 1dle line
| ¢ certam group of distribut-
1ng lines, is run as main line, to 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-
e along a confact. row, reaches g contuact
corresponding to
whereby a so-called search magnet 15 ex-
cited and consequently
necessary tor the desired connection.

On the accompanying drawings, Figure
1 1s a longitudinal vertieal seetion of the
switching device used for the. an tomatie dis-
tribution.  Tig. 2 is g bottom-view of the
same.  Figs, 3, 4 and 5 are eross-sections
I—0y ¢—d, and f—e respectively, Iigs. 6,
7, aud 8 aye WIring diagrams-showing, by
way of example, how the eireuits may be
arranged. - - .

in the arrangement shown m Ifig. 6 the
subseribers’ lines ¢ are o
of one hundred, there being hut g single
gronp shown on the drawing, and o each
subseriber’s line is nrovided an automatic
switeh 0, adapted (o connect the subseriber’s
fine with any of the distributing lines ¢
common fo all the atitomatic switches in the
same group.  FPhese distributing lines sdye
FUn o the stations of a certain anmber of
operators, for instance one to eacl; of if.
teen, or three lines to each of fve different.
stations,  For the sake of clearness, only
etght distributing lines are shown on the
drawing. At each station d terminates n
certain number of distributing lines, thirty

Aor mstance, startin g from as many or fewer

different  groups of  automatic switelies.

SVith the numbers chosen, by way of ex-
ample, one operator serves fwo hun cred
subscribers, but each operatoy ma ¥, by means

oi the distributing lines 7, be connected with
v one of three thousand subseribore
Fhe duties of the antomatie switel nre,
upon the call of g subsctibor, to conneef
bis line with one of the idle distributing

lines terminating at .the station. of an idle
removed « operator,

and there to indicate the call, be-

an idle distributing line

closes the contacts, |

divided into greups
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sides which the corresponding station 18 0
be blocked, until the message is comnbleted,
and the corresponding distributing ime IS

to be blocked, until the operator, atter the

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

+

civcuit where again the subscribers’ lines are

divided into groups of one hundred. On
the drawing 1s shown but a single group.
I'or each of the latter is provided a certaimn
number, fifteen for instance, of distributing
lines ¢, terminating at a certain number of
nositions ¢, for instance one ior any one
of fifteen. On the drawing are shown only
eight distributing lines ¢, each one of which
terminates at an operating station d. In
cach distributing line ¢ 1s mserted an auto-

matic switch 0, adapted to make connection |

between the said line and any one oif the

hundred subscribers’ lines ¢ in the group. 1In
addition there is provided a inain sutomatic
switch ¢, arranged to 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 (&) malkes connec-
tion between its corresponding distributing
line ¢ and {he ealling subscriber’s line . De-
sides the two wiring diagrams shown by way
of example, various other wiring arraige-

ments may be used for the automatic dis- |

tribution.
The action of the automatic swilching de-

vice ilustrated in Figs. 1-5 of the drawing

will be understoed from the following.

- Referring to the drawings, 1 1s a cylinder
wherein 2 piston 2 may be moved by means
of compressed air admitted into the cyhn-
der, through a tube 8 and a valve 4, the valve
stem 5 pussing loosely through the wall of

the valve housing and resting against the !

armature 7 of an electro-magnet 6. By
nmeaus of o spring 8 the armature 7 of the
electro-magnet 6 1s, when the line 1s 1dle,
lkept in its lower position, so that the mlet

from the compressed alr pipe to the cyl-

inder is closed, while the latter 1s in open
connection with the atmosphere; when now
the electro-magnet 6, which in the follow-
ing description is called the contreiling

magnet, altracts its armature 7, the wvalve

4 will open, giving access for the compressed
air and shutfing off the open alr inlet. ‘the
piston 2 will then move toward the right.
To the piston is fixed a hollow piston rod
9, carrying at its extreme end, toward the
richt, an electro - magnet 10, heremaiter
enlled the seavch-raagnet. 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-
Lers its lower position, the piston 2 with the
piston rod 9 and the search magnet i0 are

drawn back by means of a steel band 13,

atinched Lo the civcumference of the hoilow

- with the ground 34, while its ot
! L : 3 Py v 1
the armature of ithe subscriper’s jine-reiny.

Cas

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 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 ohe end of the coll of the magnet
10, and during the movement of the pision

slides along a contact row 17, containing one

contact more than the number of distrib-
ating lines ¢ to be connected with the auto-
matie switch. The other end of the coll of
the search magnet 10 is connected with tae
central bajtery 82, through the ermature
and working contact of the subser tber’s line-
relay 31 (ig. 8). Kach contact in the con-
tact vow 17.is connected, by mecns of o dis-
tributing line e, to an operating station &,
and also throvgh the switch 33, there pro-
vided, connected to the ground 34, so that
the contact at 38 is made, 2s long as the eor-
responding position and distributing hne 18
free, while it is open, as long as the station
or the line is busy. The one end of the coil
of the controlling magnet § is sonnecied

9. ..% L0
her gnd, 48
:

~

21 is atiracted, becowes connecied (o Ehe
other terminal 22 of the babtery, so that o
call canses a forward inotion toward the
vight of the piston 2 and the search magnet

10, as well as of the contact spring 15.
During the movement to the rigit, the
pins 18 (Figs. 1, 2, ), connected by means
of a link system to the seavrch magnet 10,
£ollow . the rectilinear rails 19 in the guides
11, but when the contact spring 19 touches
o contaet 17 that has connection with an
dle distributing line ¢, and thereby with an
ile G%)ﬂ‘i‘ﬁtillg station, as well as with the
round, then the search magnet 10 wul ve-
C

£~

Paud w

1w baet

‘ ho

ceive current from the battery 32, by toe
way of 31, 10, 15, 17, ¢, 28, 3%; 1t will noew
attract its armature 20, and consequeuntly

ated into the corresponding branch- or side-
track 21, pointing upward in a shanting
direction. This movement is continued,
until the pins 18 have reached the botiom
of this individual side track; during tne
last part of the jmovement the pins 18 and
tHhe armature 20 are raiséd still more, and
all the parts ave held in this pesiiion, even
i the contact spring 15 may perbaps have
lefs the contact 17. As the contreiling mag-

net § remains excited, the alr pressure re-

mains active and keeps the seavch-magnes

10 pressed against the end of the side-track.

On a plate 92, fastened fo the armature 20
are fved three contact springs 23, the latter
being, by o flexible wire, counected to the
line wires 85 (Tig. 8) and to the subscrier’s
iest wire 856, When the armature of the
seprch magnet 10 is attracted, and the pins
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o armatur
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18 have entersd a gide-frack ¢ .t
three contact Springs 23 will also be raised
L,-’

o/

and press against three oo ontacts 24, 25 and
26 attached to an msulating plate 16 and,
by 2 dmstributing wire ¢, comnecied to a
working E.-:tdtiﬂ%’l i Un the eontact steip 1€
are arrangud, In zil? Fony percliel vows of |
contacts, ::mﬁ G:t(’ﬁ“ MW COntaIns one more

(1 ywant COLFERPON wis to the num-

contact that

ber of m&ﬁ*!mzimg ines belonging to the
cutomatic sw mn , |
Kach dz 10U inzw lme c contains Tour

~T

wires, nilmew & seareh ‘i;”U:e 2Y (J.J 100 63, two
line wires 38 mm gne test wire 39 o
wires are connected on 1he One hf_ml to four
contiguous contacts of the contact steip 16
andg on the mh'&ﬁ:‘ o one working station,
One distributing line is commion for 2 L
of say one hundred autom: atic %Wl
d“VlGhu |

X r"‘;.l

# 112’1(}"‘

The functions of the apparstus are the

iollawmg When a subscriber enlls, 4. e,
Tifts his miere: telephone from 11,3 stand or
hook, the armature of tho line-relay 21 will
be afutm cted, and the COH‘JZF‘OHHN" m:mrteu 8
will thus receive current from the batter ¥
323 consequently the valve 4 will open, the

seamh magnet 10 will move iov word. the

- right, unti!l the contaet spring 15 touches a
contact 17 - COFTe :jpﬂmlm to an idle lis-

tributing line ¢ and an uﬂe station; ther the
search l’lhli‘ﬁ"h{.‘,t: 10 receives current through

61,15, 17, ¢, 33 from the battery 32 The
20 18 now atbracted, the pins 18
.are mnded into a side-track 21 w"wmomhn
to th& 1dle distributing Hne ¢ and to tm
| p()::ltl{)ﬂ bﬂiwwl;@w U’l&i@t*‘}.} the three contact
springs 23 are }Wf;efi against the three cor-
| I‘Bhpi)ﬂﬂ]]lﬂ“ bnﬁztauu@:&% 05 , 26, and the sub-
seriber’s three lines 35, 3":& 56 are thus
brought into direct CUH’lLLtIGH with the idle
opemtnw pewmza wiere then the operating
15 perfor*nﬂf 1 the usiual manner, As lﬁmr
as the conversation lasts, the L:}f}.e%p@ﬂdmw
distributing line ¢ must remain blocked ; this
may be effectod by means of the switch 34,
opened dﬂ‘ef* by by Lh{., cerresponding l}hw-
;,:-,wztch or by a special velay, and located on
the search wive 5%, at the cperat 1ng station.
W hmx the operstor, upon the clearis ng- it
signal, opens 1he con; wr*hmi the line relay
31 and con- conently alse the controlling
magnet 6 is cut out of the eir cutt; therefore
the 3 alve 4 drops down, the pressire behind
thfs piston 2 ceases, and i’hﬂ searveh magnet 10
15 bronght pack, By means of ‘i:w'-a;:.-u. 2 &
Spring 1} to s f:smtfnmi postiton,
- in m{iu_ t0 prevent the veurch magnet
from HSIng a1y unnec essary current there ig
provided, in the line from the ba ttery 222 1o
cthe coutact spring 19, o switeh 27 !'E*n L)
that breaks ﬂw cli f_mt as 5001 as and as long
a the ])II]H 15 Fjirh*ﬁ dﬂ*?”l“at the extre; 1o m:{
of any of the side iuu!w J1.

An the muanner of Luﬂmmu (:u‘i‘ this inven-

roup.

| mdl one of the wmad

-tmiwﬂ a seatel

- N | |
ﬂ'! ;‘#;fﬁ @

A

tion that is Hlustrated on the drawing, tHe
Wire f*rmz the vattery 32 19 ron to o {,-{Jlliéfkut
1;;&111‘{ f' n_m*_tmih touching the contact 98
ring 13, but as s000 as the
a1nst the bottom eml of a
Y 1S pressed. against an
and therveby the spring
- from the contact
vainst another contact. The open-
g e contact 28 has for ity ObJPCt to
save current by h'ualmw* the current in the
magnet coll 10, at the very moment when
the pin presses against the b@‘tmm end of the

| branch tracik; thus the fl st bre aiimg of the

seareh imwnu fw'um' is effected at ti‘fe mo-
ment when the ae wm of the magnet 1s not
'.1{.”“ e any more, while the failwmz’ breaking

- of the ey u‘*nt does not mke place until L}.,tf*r;.

on, at 33X The switch 38 is nevertheless in-
4:11:-31_;511511;?-1@ as 1t serves to bl{_}ch the dis-
tributing line concerned.

In ¢he above description of the fmtonmtlc

switching device, reference is sofely made to

1ts use in cmmwtmn with the wiring dia-
grai shown in ¥ig, 6; the same apparatus
may however, also be used with the diagram
%h{‘ Wi in Fig. 7, or with any other suifable
Wiring anamwpmﬂnt that might be preferred
for the dutuma,tm Jis stribution. . Any other
suitable motor may be Subatltiléed for the
one herein shown. '
What I claimyas my inv ention and ..lefslre
iu secure by Letfers Pdiﬂllt s
The combination of a motor, & member
mmfe-:l by the motor and compusmg a plu-
rality of -:;(}ntacta a search magnet in cireuit
a series of selecting
wntatt% over which ‘Lha last named contact
avels, series of f-speakmu and signaling con-
mcts dddpted to engage the other mov: lbl@ '
contacts, and a loc J{mw MEeans (}perated 0y
Um search magnet and adapted to stop the
ravel of the 1noved member against the
im ce of the driving motm*
2. The combrmtmn of a series of sele cting
contacts, series of speaking and ¢ signaling
contacis, a motor, a mﬂmber moved by the
Hwtm 1 contact carried by the member and
aveling over the series of selecting con-
inagnet in {*Hum‘i with the

cotitnet carvied by the membey, plurality

of contacts carried by H ‘*wmb“’f' and
adapted to engage the series speaiing and
signaling u’mt wets, but norng: !E nppo‘vzeﬁ

50 as to not engage the series fﬂf contacts
duving the noveinent of snil me mber, .;md a
1{_}(;1{1]‘1;,{ means operated Lﬁ the search mag-

net and adapted to s stop ilu tr nel of the

moved member against the foree of the driv-
ing inotor m-'! h: vﬁv(t the nmvem@m ot the
p]um]u" of mavable contucts into eng: A -
ment with contacts of the series of w&tzl g
aml SHOTLG hmr contacts,

3. Eh{l fmelmmium of a4 series of selecting
¢ mmu*tb.. series of hpmlmaé anidd u,iunuhﬂw 130

28 and -

106

110

120

125



b }

1¢)

ﬂogmctej a motor, a member moved by the
motor, a contact carried by the membcr and
traveling over the series of selecting con-
tacts, a %e.;m,h magnet 1n ctreuit with the

contact carriad by the member, & Iﬁlumhu_
of contacts carried by the member and
adapted to en
‘-ﬁ"”l.ﬂiﬂg contacts, but normaily supported
s0 a5 to not mu:'e Lh@ series of contacts
dumm the movement of said member, and
p locking means operated by the search mag-

net and adapted to stop the travel of the

gage the series of speaking and |

k
!

| mo‘ter 50 a8 {0 move ﬂnd Press

s 288,462

moved member against the force of the driv-
ing motor and to transfer the 1orce of the
the plurality 3
ol MoV able contacts against contacts of the
series of speaking and %wn%hna‘ ontacts.

In testimony whereof T. have signed my
nams to this specification in the presence of
two subseribing witnesses.

PEEER VALDEMAR

‘fVltne GOS8

JULITS LEHMANN,
Trnman RiE.

bl
W)

GHRISTERN L‘l
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