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To all whom it may concern:

-~ Beit known that I, SAMUEL A. NORSTROM,

a citizen of the United States of America, and

" a resident of Chicago, county of Cook, and
State of Illinois, have invented certam new
and wuseful Improvements in Party-line
Telephone-Exchanges, of which the ollow- |

~ing is a specification.

~ My invention relates to
10 phone
- provements In

) -

party line tele-
phone exchanges and has for its object 1m-
the arrangement and opera-

~tion of the devices at the local station.

15

~the wires 1 and 6.
~ tral are the ordinary ones among which are a
. battery,
20 '
~ over one
~ eans for reversing the direction of
‘rent. These central office devices may
- any of the well known kinds and form mno
25
" 'At each local station there 1s

 The accompanying drawing illustrates the
~devices at two local stations, said devices be-
ing in their normal position.

are connected to a central office by means of
The devices at the cen-

s contact making device for sending
impulses from the battery over~the line or
' side of the line and ground, and
the cur-

be of

part of the present invention. .
a switching

 mechanism operated by the magnet AA,
~ which magnet has a polarized armature A’

30

Adjacent to this magnet is a ratchet wheel B
which is adapted to be advanced from its

" npormal position in the ordinary manmner.

The advance of the ratchet wheel B is by

© means of a pawl A®on alever A® connected to

85

the armiature ‘Al

1, A holding pawl B! pre-
of the wheel until released.

vents a return

" On the lever A?is a projection A* adapted to
strike and lift the pawl B* when the lever A*

~ is moved toward the right.
' is a curved 1:1;roj ection A° wlich rests on a pin
At and 18 ac

40

On the pawl A’

apted to raise pawl A®from the

" ratchet wheel B when the lever A® is moved
to the right.

The result of this construction

" is that when impulses are sent through the

45
 to advance step by step.

magnet AA in one direction it moves the le-

-ver A?to.the left and causes the ratchet wheel

When an impulse

is sent in the opposite direction it moves the

lever A? to the right causing a release of the

 ratchet wheel sc as to permit 1t to return to

its normal position. - |
~ On the spindle which supports the ratchet

 wheel B is a contact maker P and a cam C

- which move with the wheel. A
‘the wheel B is a plate D provided with a se-

Adjacent to

_ 55, I'les Of..f"'?holes D m the path c_nf the contact

These stations |

| with either of the other springs.

[11———

maker P. At the first station on theline a
contact pin is placed in the first hole 1), at
the second station a pin is placed in the sec-
ond hole, and so on. hen the contact
maker P is advanced it will touch in passing
its contact pin and thus make an electrical
connection with the plate D' which 1s msu-
lated from the other parts. o

The drawing shows the switching mechan-
ism with enough holes to be suitabfe for thir-
teen stations on the line. In such a case the

contact maker P is set back so that 1t does
| not reach the position of the first hole D* un-

60

65

til the fourteenth forward step of the ratchet

wheel. At the fourteenth step the contact

maker P. for the first station will strike 1ts
Fin, at the fifteenth step the contact meaker
or the second station will strike its pin, and
SO On. ._ N

Adjacent to the cam C are three springs
13, 14 and 23, the center one of which en-

oages the cam. This cam has three steps,

and when in its normal position the spring 14

rests on the eenter step and is not in contact
When the

switching mechanism advances cne step the

spring 14 rests on the lower step of the cam

and then engages the inner spring 13. This

position is maintained until

This outer position is then held during any
further advance of the wheel B.

At each local station there are a receiver
R, a hook H with adjacent contact Springs, &

ringer Q, a generator G, a condenser W, and

olectrical connections as shown.

‘When the operator at the central office

| wishes ‘to place two stations on the line in

telephonic connection with each other, she
begins
her battery when a -current flows from the
battery as follows: —1—2— of each station
3—AA—4—5—6— battery. This 1s an
impulse in the direction which will advance
the ratchet wheels B and is repeated a re-
uired number of times. At the fhirst step
Et}e cams C move so that the center springsl4
engage the inner springs 13. In this posl-
tion, by connecting her signaling device be-

tween ground and the line 6, the operator

may simultaneously signal all stations on the
line as follows:—from ground at the central

' to ground at each station —7—8—9—10—
Q—12—13—14—156—4 -5 — 6 —back 110

the fourteenth
‘step when the cam pushes the center Spring
14 out inte contact with the outer spring 23.

by connecting the two lines 1 ana 6 to
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to central. This is not what is ordina,rily' | cuit between subscribers is as follows'—Be-

done but is possible at any time during the
first thirteen steps of the switching mechan-
ism. At the fourteenth step the cams O
break the connections between springs 13
and 14, thus breaking the signaling connec-
tions for all stations. At this step the first

station has ifs contact maker P on its con-

tact pin located in the first hole D!, but as no
other station has a pin in its first hole, no
other station has this kind of a connection.

The wire connecting the spools of the mag-
net, AA is electrically connected to-the lever
A%, and through this lever, its pawl A3, and
the wheel B 1is in electrical connection with
the contact maker P, _ |

1 1t is the first station that iswanted then,
at the fourteenth forward step of the ratchet
wheel B, the operator connects her battery

betweenline 1 and ground sending animpulse -
from ground at central to ground at the first
pin in first
| switching mechanisms in the same manner

station —7—8—16-—D— contact
hole D'—P—B—A3—A* A3 9 1.
battery.  This is an impulse in the oppostte

direction to the original operating impulse |

and occurs only at the first station because
that 1s the only one which has its contact
maker P in contact with a pin in the plate D.

The result is to release the first switch and

permit it to return to normal position. . In
returning the contact maker P breaks this
circuit as soon as it starts to. return, but a
branch is closed by the armature A* engaging

the spring 17, so that the current flows from

8 through A—A*—A— etc., as before. This
holds the release circuit for this particular
station until the operator breaks it at the
central office. The operator then advances

the switching mechanisms as before, and

when she comes to the second station want-
ed; she releases the switching mechanisms
for that station In the same way as just de-
scribed for the first station. She may then
advance all of the switches one step more or

move them t0 the end of their forward move-

ments. In either case all of the switches,
except the two which were returned to their
normal positigns aiter having been advanced

- fourteen or more steps, have their contact

50

~ which had their switching

- 86

G0

makers over the plate D and as a conse-
quence have their cams C moved far enough
to break thelr ringing circuits as before ex-
plained. In the case of the two stations
mechanisms re-
leased, the contact-makers lie between their
normal positions and the first part of the

‘plate D, and as a consequence their cams are

in a position to leave their ringing circuits
CIOSEE at 13 and 14. Having arrived at this

point, the central office -operator  signals

these two stations in the same manner as ex-

- plained as possible for all stations, where-

65

upon the called subscribers remove their re-
ceivers. JIi the stations called are those

shown 1n the drawing, then the talking cir- ] n

2—1

ginning at the receiver of station No. 1, R—

b— of station No. 1
R. All of those sta-

20—H—21—5—6
—21—20—19—18

| tions not called have their cams C advanced

2 of statien No. 2 —R—18—19—

70

so that ‘the springs 14 are pushed out into

connection with springs 23. In case a sub-

seriber at one of these stations should re-

move his receiver, he would be unable to
listen because he would find it shunted as fol-
lows: —R*—22—23—14—15—4-——5

ing, one of the. subscribers turns the crank
of his generator . This sends a signal

21—
| H—20—19—18—R. When through talk-

75

80

through ground to the ceniral office, the re- ~

turn being through 6 and 5. When this

signal 1s received, the operator sends an im-

pulse -over the line precisely as described for-

advancing the swiiching mechanisms, ex-
cept that she reverses the direction of the
current. The result is to release all of the

as previously deseribed for oné of them. .

With its switching mechanism -in its nor-
mal position, each station is in telephonic
connection with the line and the subscriber

| may talk to the central office by removing
his receiver and turning his generator crank

to send a signal. - I
As the subscriber has no control over the

18 not again in telephonic connection with
the line unless the operator releases his switch

so that 1t may return to its normal position. .

In exchanges of smaller capacity, there

856

90

96

‘movements of his switching mechanism, each
1s cut out at the fourteenth forward step and

100

would be a less number of steps before the cut-

out came, and mn exchanges of larger capacity,
a greater number of steps.
‘What I claim 1s— '

105

1. The combination with the switﬁ--lﬁﬁg .

mechanisms of a series of stations on. a party

line, of means by which said switchine mech- -

anisms may be simultaneously advanced from

their normal positions, means by which se-

lected ones of said switchine mechanisnis are
moved so as to be out of step with those not
selected, and means by which the stations at
which the switching mechanisms are out of
step will be placed i telephonie connection
with the line while other stations
irom such telephonic conneetion.

2. The combination with a series of
switching mechanisms, and means for UIving
thém a simultaneous advance step by step
from normal position, of means by ‘which
selected ones of said switching mechanisms

may be moved so as to displace them from

being 1n step with the other switchihe mech-
anisms, and telephonic connections econ-

trolled by the positions into - which said.
switching mechanisms are moved..
- 3. The combination with'a party line hav--
g a series of local stations thereon, and

are excluded
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| Ineﬂlls thaontrolled"fmm a central office for'
causing the simultaneous advance of all

871,619

- p L ' .
switching mechanisms, of means also con-

" trolled from the central office for causing se-

lected ones only of said switching mechan-
‘isms.to return to normal position.

4. The combination with a partylline, 8, Se-

~ ries of switching mechanisms connected
thereto, and means for causing the simulta-
neous advance of all of said switching mech-
‘anisms, of electrical connections closed by
 the .different switching mechanisms 1 suc-

cession, and means by which upon an elec-
~ f{rical impulse being sent through a closed.
19
- closed it will be automatically returned to

~ its normal position. o
" 5. The combination with a
. switching mechanisms, and means for ad- |
vancing them simultaneously step by step

10

20

connection, the switching mechanism which

series of

from normal position, of means controlled
- from ‘a central office for displacing a selected
" one‘of said switching mechanisms so that it

25

30

‘will not be in step with the other switching.
mechanisms. - |

6. The combination with a party line, and
a series of switching mechanisms adapted to
" be advanced by impulses flowing in one direc-
" tion over the line and to be released by im-
pulses flowing in the opposite direction, of |
 means by which an impulse in the release d1-

T m

rection is made effective upon
only of said ‘switching mechanisms.
7. The combination with a party line, and

ﬁon a'selected one

g

g series of switching mechanisms arranged 35

to be advanced or released dccording to the

direction -in which impulses flow over the -
line, of means by which an impulse in the re- -

lease direction is made effective upon all
switching' mechanisms simultaneously, and

additional means by which an impluse in the

release direction is- made effective upon a se-
Jected one only of said switching mechan-

1SS, - . | | |
8 The combination with a series of elec-

tromagnetic switching mechanisms connect-
‘ed to a party line, and means by which said

switching mechanisms are advanced or re-
leased according to the direction of impulses
flowing therethrough, of means by which
upon sending impulses through said mech-
anisms so as to cause their simultaneous ad-
vance electrical coanections will be com-
pleted thereby in succession so that imptilses

1in the release direction may be sent .there-

through individually.

1905. - | |
SAMUEIL A. NORSTROM.
Witnesses: -

A. L. BUuCHANAN,

C. L. REDFIELD.

Signed at Chicago, Ill. this 7th day of July
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