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Be it known that I, NILS FMEL NORSTROM a
citizen of: the Umted Statefs of America, and a
resident of Chicago, county of Cook, and State |

5 of Illinois, have invented cer tain new and use-

ful Improvementsin Te]ephone-hxchan ges,, of
- which the following is a specification. B

My inventionr elates to telephone- exchdhd‘"es 1

~of the character in which -a series of. tele-—_ |
moved there are a series of other contact-

'Im phone-stations are connected by a partv—hne

to a central ofﬁce and has for 1133 obJect 1m- |

pr ovements in such exchanges.

~ One of the partmular featm es of the preq-— |
' ent applmatmn 15 the provision of devices that

15 will prevent a person at one of said stations
from listening to conversation carried on bes
tween two other parties. For example, in

-~ 25 office.
~ lines by arranging the switching ‘mechanism

~ at the several statmns so that the connections

~ cannot be controlled in this way by a person

~at one of the stations and cannot be controlled
30 at all by him except by tampermw with the
mechanism of his ‘switch.

| mechamsm at-each station in this class of de- |
~vices is always inclosed within the telephone-

box, is locked up, -and pre%umed to be inter-

35 fered with only by person ‘authorized from |
- the central office, it will be evident that the -
~ oppor tunities for tampering with the mech-’

~anism are reduced to a minimum.
- . In the accompanylng drawings, Ki oure 1 1S

o 40 a diagram of the mechanism at the central of-
' fice. and that of one local station, and Fig. 2

18 a diagram  showing two addltiona,l tele- 1
K 1s energued These magnets are pr (}Vlded

‘with armatures (! and E/ and contact—pomt%
‘adjacent thereto, as shown in the drawings.
There are also at each local station the ordl-
‘nary apparatus o:tatelephone—statlon which is 95
- illustrated diagr: dmma,tlcallv and will be read-

phone—statmns that are connected to the cen-
| 131 al office by the line-wires 50 and 100.

45 3 1s an elevation of the recewel ~hook and the
associated parts. Figs. 4 is a section on line

4 of Fig. 3, and Flcr Bisa plan of the. qw_ltch— |

ing Irmc,}lanhn1s a,t the leml statl ons.

| whichisa contact -arm M”,
sition the pointer M? rests on a contact—pomt

| tact—pomt

Fie. |

m—

111 the said drawmws M is a framewor k on
‘which are secured the magnets A and B and so
“to which are also pivoted thelr armature-le-
vers A’ and B'.  Also pivoted on the frame
M, and preferably at the same pivoting-point
as the lever A’ 1s a ratchet-quadrant M, on
Inits n01ma,l PO- 55

J, and in the path of the contact-arm M* when

points J% one of which is connected to the
normal. contact—pomt J by a 9110113 wire J'. 6o
The connected contact-point J* is in each’ sta-
tion. a different distance from the normal con-

For example, at telephone-sta-
tion No. 2 the connection is to the second con-

| tact-point, at telephone-statlon No. 81t is to 6 5 |

~the exchanges using. party-lmes as they are at | the third contact-point, and so on.

present ar mncred a person located at one of
20 the exchanﬂ*es can by keeping his receiver re-
moved irom its hook listen to any conversa- |
~ tions that may be carriedon by any other par- |
~ ties on the line and at the same time he isal-
ways in position to be called from the central |
I overcomé this objection to party-

'On the

armature-lever A’ is ‘a pawl A% arrancred t0
‘move the Ia,tchet-quadl ant M’ When the mag-

net A is energized. ‘The relatlonshlp of the

. ratchet to the contact-points is such that upon 70
‘the first movement of the contact-arm it is

moved to a blank position ‘between the first .

contact-point and the normal contact-point.

At the next movement it will reach the first

contact-point and at each subsequent move- 75
| ment the next succeeding contact~po1nts |
‘the armature-lever B’ there i 1sa holdmcr-paul
‘B’, and from the armature-lever there is a
As the switching - '_.'pm prO]eetmcr beyond that engages a %mall
- pin A’ In the moving pawl A®.-
so.arranged that when the magnet B is ener-
oized both of said pawls are Tifted from en-
'ﬂ'acrement with the ratchet and the contact-
arm M? is permitted to return to its normal
-_‘[)0%11310111
- | pairof magnets Cand E.
K are polal ized, so that when a cur rent 1s sent,

ﬂll ough them in one direction the magnet-C

On -

These parts are 8o

Also located at each station are a 85
The magnets Cand

1S, enermzed whlle when the current is sent
thr ouﬂ*h m the opposite direction the magnet 9o
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ly uhderstood; Secured to the quadrant M’ L

1s an arm M°so arranged that when the con-
tact-arm M* 1s at 1ts normal position the arm
M*° will press a contact-spring 54 against the
contact-point 53. When the contact-arm M?
has been moved one step, the connection be-
tween 53 and 54 1s broken.

of whlch and its connections will become ap-

parent in a description of the operation.

Assuming that subscriber at telephone No.
2 wishes to talk with the subscriber at tele-
phone No. 4, hefirst removeshis recelver, when
the hook H rises, making electrical connec-
tion to a contact-spring 27. This contact be-
tween the hook and spring 27is made during
the rising movement of the hook and is re-

leased just before the hook reaches its elevated
position.

A current then flows from the bat-
tery X at central office to 20, D, 22, 21, D', 23,
24, 50, 25 of telephone No. 9 to 26 27 H 28
100., 29, 30, 31, X. This epera’tes‘th,e drop D
at the central office to call the operator.
pressing key 33 the operator is then in tele-
phonic connection with the subscriber at tele-

phone No. 2 and can inquire what subscriber

1s wanted. The talking-circuit 1s from the
induction-coil at the central office to K, R,"32,

3310028H30KR36M2M’M‘*20'

50, K at the centra,l office.

~ operator at central or depresses the hook H

35

40

45

by hand, when the operator presses the key 81

and the current flows as follows: Ground at
central office to 37, 38, 31, X, 20, 39, 40, 34,

29, 100, 28 of eaeh statlon to 41, C, E 4:2 te 1
| o'round at the several local statmne
eretesi the magnets C, closing the armatures -
to the contact-points 44 when in each station a.

current flows to Y, 43, C" 44 45, 46, 47, 48, 49,
51, A, 52, Y. ThlS edvences eaeh conteet—arm

"\12 one step and is repeated until the contact-
arms are all on the second contact-point, when

the operator turns her generator-crank, and

the current flows as tollows G, 56. 29, 100 928,
H, 57, Q, 58, J,J’, J%, M2 M?, 20,50 G. This

calls the subscrlber whe orlgmallv called the

- central office and who again removes the re-

ceiver, thereby break_lno" the connection be-
tween 4_7 and 48, so that the magnet A cannot
‘again be energized, and consequently thé con-

 tact-arm M” cannot be moved beyond the con-

g

60

tact-point J% to which is connected the wire

J’.  The operator at central then presses the
key 31 as before, advancing all of the other
contact-arms to the fourth contact-point,when
she again turns her generator- eranh, calling

the subem iber at telephone No. 4. The talk-

ing-circuit between the two telephones thus
connected is asTollows: K of No. 2, to R, 36, J’,
M®, M, M° 25, 50, to 25 of telephone—statlon
N04t0M3M’\12J36RK35H28 '
- 100, back to 28 of telephone-Sta;titm'No. 9, to

At the central
office there 1s the usual apparatus the nature

"By

The subserlber |
then hangs up his receiver until called by the

Thl_s_ op-

Oetobel

749,824

H, 35, K. By pressing the key 33 the operator

at central can listen into the talking-cir- 65

‘cuit, and thus determine when the subscribers

are through. She then.presses key 61, when
the current flows as follows: Ground 'at the
several local stationsto 42, E,C, 41, 100, 29, 30,

31, X, 39, 61, 62, 37, to D’round et the central
office.

ThlS reverses the direction of the cur-
rent through the magnets C and E, thereby
energizing the magnet E and moving the ar-

_mature E into connection with the contact-

point 63, when a current flows as follows at
each local station: Y, 43, ', 63, 64, B, 52. Y.
This releases the pawls from the qua,dra,nt and

70

75

permits the contact-arms M*to return to their

normal position.
- Referring back to the local circuit through
the magnet A if a subscriber should attempt

to prevent his contact-arm from moving to

one of the contact-points which is not con-

‘nected to the normal contaet—pomt the first
closure of the key 31, which energizes mag-
‘net C, and thereby closes the circuit through

maﬁ'net A, will flow as follows: Y, 43, C/, 44

45, 33 54, 55, 51, A, 52. Y. As soon as the
contact-arm 18 moved one step the connection

is opened between 53 and 54, and consequently
the eont&ct~arm of the subscrlber who has re-

| moved his receiver is: left Wlth said contact-
arm ata blank connection, in which case he is

not in telephemc connection with any line.
‘What Iclaim is— -
1. The combination with the . SWltChlI]G‘

‘mechanism of a telephone-statmn comprising

a series of contact—pemts a contact-arm there-
for, and a magnet for moving said contact-

‘arm, of a battery and eonneetlons for operat-'
ing Sald magnet, a circuit-breaking device in

Sald conhection, a. receiver-hook arrano'ed to

close said device whern in one posmon and to

open it when in another position, a branch
eenneetlon around said circuit-breaking de-
vice arranged to permit-of ‘a single movement
of said cont&ct—arm a central office, connec-
tions from the central office to the station, and

means whereby sald magnet may be Operated |
- from said central office.

2. The combination with a SWltchmO' mech-
anism arr.‘mged to be moved step by step to
different positions, connections for causing

o0

OO0

I00
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such movement, and a receiver-hook erranged '

to make and break said connections, of a
branch connection not including said receiver-
hook, and means whereby said SW1tch1ng mech-
anism may be oper a,ted through said branch
connection so as to give said sw1tch1n0' mech-

anism a movement. llmlted to one step.

Signed at Chicago, Illinois, this 80th day of

1900. _
- N. EMEL NORSTROM.
Witnesses: |
- Cuas. O. Harcn,
CasPer L. REDFIELD.
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