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Patented March 26, 1807.

To all - whom it may concern:

Be 1t known that I, AUGUSE'MﬂN‘M@Nw

' 8oON, a citizen of the United States, residing

10

20

at St. Paul, in the county of Ramsey and

State of Minnesota, have invented a new and
- useful Automatic Trunking Device and Selec-
tive Signaling Apparatus, of which the fol-

lowing 1s a specification..

This invention relates to telepl.ione gys-
tems, and has for its principal object to pro-

vide. a system by which cutlying subseribers
may be connected to a central station at very

small expense. e
- When suburban subscribers are to be con-

nected to the central station of a city or

town, 1t 1s often a matter of considerable ex-
pense to run a wire or wires for either com--

mon return, grounded, or full-metal eircuits,

the expense of erection being in many cases

prohibitive. One of the ordinary methods
of overcoming this difficulty is to provide a
party - line system where a number of sub-

seribers are connected on the same line, each

~ having a distinctive call; but this is a matter
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- station, thus materially reducing the expense |
of installation. '
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sounded at every phohe and Where_; the con-
nections are such that any subscriber ma

overbear the conversation of another. . For
- Ea.rty—line systems selective devices have

een employed; but these as a rule are ex-

‘pensive and Tequire the services of an expert.

to maintain them 1 working order. In car-

‘rying out the present invention provision is

made for connecting two, three, or a dozen
or more outlying subscribers’ stations to a
central point, which -may be a distributing-
pole, and then connecting this central point
to the main central station-by a trunk-line.

A further object of the invention is to pro-
vide a selective mechanism that is common

to a group of subscribers as’ distinguished
from the ordinary selective mechanism,

which must be placed at each subsecriber’s

- A still further object of the invention is to

provide a system wherein the “branch cen-

tral,” as it may be termed, constitutes a se-

lecting-station that is partly under the con-
trol of the group of subscribers and partly

- under the control of the central station.

55

A stall further object of the invention is to
provide a system wherein the utmost privacy
may be Insured and all subseribers of the
group belonging to the branch central may

-connect his station to central and at the same
-time cut out all other subscribers of the group

 the circuit-closing electromagnets of the cen-

|

Fig. 61s a diagram of a grounded system.
~Simlar numerals of reference  are em-.
ployed to 1indicate corresponding parts

OFFICE,

be disconnected from tne line when any one

subscriber connects his station to central.

A still further object of the invention is to

provide means whereby a subscriber. may

60

by simply operating a push-button, switck,

or the like or by simply removing the receiver .
from the hook, it being unnecessary to em-
ploy any .specially-constructed or compli-
cated mechanism at the subscriber’s station .

.for this

urpose. . )
A stilffumhér- object of the invention is to
- provide a system of this kind in which after
“a call from any one of a group of subscribers -

the central operator may connect any one of
the group without sounding the call-bells of

the others and still maintain all of the re-

maimng lines disconnected. |

‘A still further object of the invention is to 75

provide mechanism which may be used' in

connection with systems where the energy is

supplied at the subscribers’ stations or where
-central-station energy is employed.
of considerable annoyance where the calls are |

With these and other objects in view, as

will more fully hereinafter appear, the inven-
y | tion consists 1n certain novel features of con-
struction and arrangement of parts, herein--

alter fully described, illustrated in the accom-
panying drawings, and particularly pointed

out in the appended claums, it being under-

stood that various changes in the form, pro-

30

portions, size, and minor details of the .
structure may be made without departing

from the spirit or sacrificing any of the ad-

vantages of the invention. -
In the accompanying drawings, Figure 1 is

invention. Fig. 2 is a detail view of one of

4 general diagram, illustrating a telephone
-system arranged 1n accordance with the
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tral station, showing the condition of the
parts when the electromagnet is energized.

Fig. 3 1s a detail view of the selecting device.

Fig. 4 is a detail view illustrating a modifica-
| tion of the means for closing the circuit at

I00

the subseriber’s station when central-station

energy Is used. Fig. 5 is a diagram of the

wiring where central-station energv is used.

throughout
mngs., : o -
- The main central station A 1s connected to

the several fioures of the draw-
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wires 10 and 11.

what may be termed the “branch central”’
station B by a trunk-line, comprising two
This branch central station
may be arranged at any convenient point,
tne apparatus being housed in a sultable
casing and placed; for instance, on a distrib-
uting-pole located at some convenient.point,

~from which connections may. be run to the

1O

subscribers’ stations, two of which, C and D,
are illustrated in Fig. 1, although there may
be ‘any number of subscribers connected to
this branch central. The apparatus shown
i the diagram is limited to a group of six
subscribers; but these may of course be in-
creased by altering the capacity of the selec-
tive device. KEach subscriber’s station is

~connected to the branch central by two wires

20

12 and 13.
At the branch central there is an electro-
magnet 15 for each subseriber and & single

‘electromagnet 16 common to all of the sub-

~scribers, this second magnet 16 serving when
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energized by any one subscriber to cut out
all remaining subseribers and prevent them
from overhearing a conversation.

The electremagnet 15 is provided with & .

¥i-v0t&lly—n'munted armature- 17, from the
ree end of which rises a rod or arm 18, that is
arranged to engage and elevate a small block
or strip 19, formed of insulating material;
when the electromagnet, is energized.
Arranged above the magnet is a series of
contact-springs 20, 21, 22, 23 24, 25, 26, 27,

and 28, all of which are carried by a block 29

at one end and are insulated from each
other at this point. The outer block or strip
19 1s firmly conneeted to the strips 21, 24,
and 27 and serves to simultaneously move
sald contact-strips when the electromagnet
is energized. " '

On the frame of the electromagnet 16 1s a
block 30 formed of insulating material and
carrying two contact-strips 37 and 32, that

normally engage each other, the upper strip
32 being movable by arod or arm 33, that is

carried by the armature 34 of the magnet, and
when the latter is energized the armature is
raised and the strip 32 1s forced from engage-
ment with the strip 31, breaking circutr be-
tween them. R -

At the branch central station is a battery
39, one pole of which is shown as grounded
at 36, while fron: the opposite pole extends a
wire 37 to contact 31, and when contact 39
is down in engagement with contact 31 the
circult may be traced to wire 38, contaet 20,
contact 21, wire 39, electromagnet 15, wire
13, to the subscriber’s station. -

At each subscriber’s station is arranced a
means for closing this eireuit. -

In the construction shown in Fig. 1 two
spring-contacts 42 and 43 are emploved, said
contacts being insulated from each other

and the contact 43 being under the control of |

a push-button 44, which may be pressed in-

ward by the subsertber in order to eonnect, it
to the contact, 42.

When so pushed in, the
contact 43 1s held by a pivotally-mounted
cateh 45, so as to hotd the cireuit closed.per-
manently, said circuit being completed from
the contact 43, through wire 46, to ground.
At the subscriber’s station is shown a re-

~cerver-hook switch 49, whieh has an arm 50,

arranged to engage a small cam 51 on the
lower side of the catch 45 when the yveceiver
1s returned to the hook, and when this is done
at the completion of a conversation the
catch 45 1s elevated and the contact 43 is re-
leased, so as to break the eivcuit.  This same
operation, however, may be accomplished
automatically without the employment of a

. push-button and cateh 45, it bemng simply

necessary to employ a ca-like lug 53 on the
spring 42 to be engaged by the arm 50 of the

receiver-hook when the hook elevates after

the removal of the receiver, this aperation
automatically completing the circuit When
the receiver 1s replaced on the hook, the arm
50 will leave the cam 53 and the ciruit will be
automatically broken.

The subscribers’ stations are also provided

| with the usual local eircuits, including the yo-

ceiver and transmitter and a call-bell 57. A
small magneto-generator 58 is also shawn at
each station in Fig. 1, although in some in-
stances this may be omitted where central-
station energy is emploved.

When a subscriber wishes to call another,
he presses button 44 or otherwise engages the
two contacts 42 and 43, whereupon a etreuit
1s closed from the battery 35, Lhrough wire
37, contact 31, contact 32, wire 38, contuact
20, contact 21, elcctromagnet 15, wire 1.
contact 42, contact 43, wire 46, to eround, and
thence back to battery. This encrvizes the
electromagnet 15, and the armature 17 is
drawn upward, moving the contact 21 into
engagement with the contact 22. The re-
siliency of the contact-spring 20 is such that
as the spring 21 moves upward the spring 20
will follow 1t and will not break contact there-
with until 21 has made contact with 22 when

1t breaks away, and 23 and 26 break away

from 24 and 27 as soon as the latter havo

risen and made contact with 25 and 28, re-
spectively.  Thus the circuits will be trape

terred without anv break.

Lt will be noted that a hranch 60 of the
wire 37 runs to the winding of the oleptro-
magnet 16, and from the electromagnet, ex-
tends a wire 61 to the countact 22 so that as
soon as the eiwrcwit is transforrved to contact
22 the course of the current wil! be from hat-
tery, through wire 37 wire 60, clectromaonet
16, wire 61, contact 22, contact 21, wire 34,
winding 15, wire 13, to the subseriber's sf .
tion and ground. - As scon us the oleciro-
magnet 16 is energized its armature 34 is ai-
tracted, and being elevated the contact 29
will be moved out of engagement with the

8O
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‘be broken for all subscribers. It is to be
noted that this single electromagnet 16 is

10

- 40

will be deénergized.

848,130

contact 31, and the circuit at this point will

common to all of the subseribers, and when

‘once a cireuit is broken between 31 and 32 by
the closing of tlie circuit at any subscriber’s
- station no other subscriber in that particular

group can make a call to central nor can he

listen to any conversation being carried on

over the line. It is important 1n this con-

nection to note that when the eontact 20
moves up following the contact. 21 there is

merely & transfer of the circuit without
breakage; otherwise the electromagnet. 15

When the electrOm'agnet

contact 25 and the contact 27 moved from
engagement, with eontact 26 into engage-

- ment with the contact 28. The result of

3\
M

- station.” The central-station operator -will-

30
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this is that a circuit is closed through the

trunk-lines 10 and 11, which circuit may be

traced from the subscriber’s station through-
wire 12, contact 27, contaet 28, wire 11 to the
switchboard-jack 62, to calling drop-magnet
63, back over_ wire 10 to contact 25, contact

24 wire 64, and wire 13 to the subscriber’s

then plug in in the usyal manner and ascer-
¢ain the number of the station with which

the subscriber desires to be connected, and if

the station to be called is at any point out-

.side the group in which the calling subseriber

i1s located the connection is made in the or-

- dinary manner. Should the station to be
called be located in the same group with the

calling subscriber, it becomes necessary to

‘make the connection in another manner.
At the branch central station is a selector,

including & plate or disk 70, carrying an an-

nular series of contacts 71, there being as

many pairs ol contacts as there are sub-

- scribers in the group; six pairs being shown

i the present instance, and those of each
pair being disposed diametrically opposite
each other. At the center of the plate or
disk 1s a short shaft 72, on which is mounted

“a disk 73, formed of insulating material, and

a ratchet-wheel 74, the latter being provided
with teeth of a numkbercorresponding to the
number of contacts, and these teeth Leing
engaged by a pawl 75, that is carried by a
lever 76. This lever has an armature 77,
that is arranged within the field of force of an

~electromagnet 78, and each time the electro-

oo

magnet 18 energized the pawl will be oper- |

ated to advance the ratchet-wheel to the ex-

tent of a single tooth. On the periphery of

the drum 73 are two spaced contact-rings 96
and 97, which are connected, as shown in Fig.
3, to metallic contact tongues or brushes 98

‘and 99, these tongues or brushes being ar-

ranged to engage the contact-buttons 71.

The contact-rings 96 and 97 are engaged by |

brushes 80 and 81, and these are connected to

‘the trunk-line wires 10 and 11 by branch

wires 82 83, respectively. Leading fronieach

pair of buttons are wires 84 85, which are con-
nected to the contact-springs 23 and 26, re-

spectively, there being one electromagnet 15

and one set of contact-springs and one DALY
of contact-buttons for ssch

. ' subscriber, as
previqusly desenibed. . o

At the central station is a revoluble disk

86, having peripheral tongues 87, arranged to

engage and depress a contact-spring 83, the

latter being movable intc engagement with a

~contact-spring 89. "The contact-spring 89
.~ | 1s connected to one pole of a battery 90, the

, 15 was energized

and block 19 was moved up, the contact 24

- moved from contact 23 into engagement with

opposite pole being grounded, while the con-

tact-spring 88 15 connected, by & wire 91, to
the trunk-line 10. +In gsome ¢ases wire 91 ig

extended independently to electromagnet

.78, and wire 82 joining it to trunk is omitted.

From the trunk-line at the branch central

station leads a wire 82 to the selector-electro-
~magnet 78, and from thence to ground.

if the central operator wishes to call a sub-
scriber m the group, either at the request of
another subscriber in that group or some.out-
side station, she turns the disk 86 for a dis-

tance  cerresponding to the number of the
subscriber to be called, thus. making and
breaking contact between the springs 88 and
89, and each time the selector-disk is turned -

to the extent of a single tooth and the con-

o=
R
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tact-springs 98 and 99 firmly rest on the con-

tact-buttons 71, belonging to the subseriber

-to be called. Assuming that the springs 98
and 99 make contaet with the terminals of
the conductors 84 and 83, the calling or sig-+
nal circuat may be traced {rom the central
station over wire 10, wire 82, contact 80,
ring 96, brush 99, one of the buttons 71, wire 1
84, contact 23, contact 24, wire 64, wire 13 to

subscriber’s station, back through wire 12,
contact 27, contact 26, wire 85, the opposite
button 71, brush 98, ring 97, contact~brush
81, wire 83 to trunk-wire 11, and back to the

electromagnet 16 of the subscriber to be

e

IO
- central station, it being remembered that the,

called has not been energized, and the con-

tacts 27 and 26 and 24 and 23 are therefore -
115

in engagement with. each other. The aDer-
ator connects the called and cailing stations
and rings of the trunk, thus notilying both
parties that the conuection has been made.

When finished, the subscribers ring off in the

usual way, 1t being merely necessary to re-
place the receiver on the hook to effect the

breaking of the contacts 42 and 43.- This

deénergizes the electromagnets 15 and 16, snd

the operator then turns the selector-disk 836

the rest of the way around, leaving the line

in condition for another call.

By the emaployment of the central-calling

| device the central station can at any time
select and privately call any of the sub-
seribers 1n another group, and after being 130
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A

- idnother subseriber in the group.

I0

T

called ﬁh& -. su_bsﬁriber shmld, nress his button
in, order to cut put the selécting device and

operaté.the electromagnets 15 and 16 for the
purpose of cutting out the bealance of the

‘group, thus insuring the utmost privacy.
‘Meaptime the central operator may restore
the disk 86 to zero in order to save time in._

case there should be & subsequent call for

. In Fig. 5 is illustrated the srrangement Qf

the wiring where central-station energy i

used, and in this case the push-button 44 and

the receiver is removed from the hook. When
the citoumif i3 closed at the contacts 42 43, the
current will flow through the magnets 15 16,

 ag beforé, thus energizing them, and thereby

2¢C

CaUSI sure of the
25, and 27 28. Another circuit will then be

-~ established from the battery through coil 16

“call drop-magnet 63, to groun

to .coll 15, -through contacts 21 22, thence

through the bells 57 to contacts 27 28, thence

to conductor 11, thence thmugh jack 62 to
and back to

- the battery, impedance 121 between the con-

30

33

‘tacts 42 43, and to ground &t the local sta-
~ tion, diverting the current to central after:

the 1nitial energization of the magnets 15 16.

This arrangement would also furnish current

to the called station for talking purpose

after it has been selected by the operation of

the selecting mechanism.
For a grounded circuit one side of the drop
would be severed and grounded, as shown in

Fig. 6, and in this case the top of the spring.

~ -of the jack would be omitted. The upper

55
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¢ondenser 100 is omitted and the connection
- between the wire 82 and the selector-spring
40
~ing-spring is used.

9918 also omitted, while only a single select-
~ Inthis case it is not nec-
essary to employ the intermediate contacts
23.24 25, and their wiring connections are
tharefore omitted, although the structure of
the contaci-block and the electromagnet re-

main the same.

Y claim— , | |
- 1. Intelephony, a central station, a branch
central station having a trunk-line connec-

- tion therewith, & group of subscribers’ sta-

tions connected to the branch centrsl sta-

tion, an electromagnet at the branch central
station for each of the subseribers and under
‘the sole control of the subscriber, contacts
under the control of said electromagnets for
‘cipsing connection between the trunk-line

and the subscriber’s station when the elec-
tromagnet is energized, and an additional

clectromagnet connected in multiple with
the entire group of subscribers’ stations,
and contacts under the control of the addi-

tional magnet and through which all connec-

- tions must be primarily made, the energizing _f
- of the additional electromagnet by any sub- | station, contacts under the comtrol of said

the closure of the -contacts 21 22, 24

848,120

seriber cutting out all of the remaining suh-

scribers o1 the group.

2. In telephony, & moain central station, a
branch central station connected thereto by
8 trunk-line, a series of circuit-closing elec
tromagnets arrenged st -the branch central
station, 8 group of subscribers’ stations, each

of which is individually connected to one of

70

sald-electromagnets, a circuit-breaking elec-

meagnet srranged at the branch central sta-
tion and connected in multiple to an entire

: the pusk _ L and 4 group of subscribers’ stafions, and contacts
catch 45-are omitted; s previously described,
the. circuit being closed sutomatically where

under the control of the electromagnets for
closing connection between the trunk-line
and any subscriber, and automatically break-

o

ang the circuits of the remaining subsecribers

| of the group.

3. In trunk-line telephone systems, =«
group of subscribers’ stations connected to a
ranch central station which forms one ter-
minal of the trunk-line, electromagnetically-
actuated contacts arranged at the branch

central station and connected one to each of'
‘the subscribers’ stations for closing & eircuit

between the trunk-line and the calling sub-

scriber, and an electromagnetically - con-
trolled circuit-breaking mechanism connect-

‘ed 1n multiple to the group of subscribers and

operable by any subscriber making a call for
cutting off communication between all of the
other subscribers and the trunk-line.

- 4. In trunk-line telephone systems, a
branch central station forming one terminal
of the trunk-line, a series of_glectroma.gnets
arranged at the branch central station, con-

“tacts arranged adjacent to each magnet and

under the control of its armature, the ter-
minals of the trunk-line being connected to
two of the contacts of each set, a group of
subscribers’ stations connected each to one

of the electromsagnets and also to contacts

under the control of the electromagnet to
which 1t 1s connected, whereby energizing of
the subscriber’s line and electromagnet con-
nects the subscribers’ station to the trunk-
Iine, and a circuit-breaking electromagnet
having contacts under the control of said ar-
mature, the contacts being connected in mul-

tiple with the entire group of subsecribers’
stations, whereby on the energizing of the

circuit-breaking electromagnet by any sub-
scriber, the connections of the remaining sub-

1 scribers of the group will be broken.

5. In telephony, a meain central station, a
branch central station, a trunk-line connect-
ing them, an electromagnetically-operated
selector-disk arranged at the branch central
station and controllable from the main cen-
tral station, & group of subseribers’ stations
connected to the branch central station and
under the control of a selecting device, a cir-
cutt-closing electromagnet arranged at the
brancihi central station for each subscriber’s

75
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. électromagnet for closing circuit between the | In testim ony that I claim the foregoing as
- subscriber’s station and the trunk-line, and a | my own I have hereto affixed my &gnature in
circult-breaking electromagnet arranged at | the presence of two witnesses.

the branch central station and common to | AUGUST ALVIN MONSON.
all of the subscribers’ stations for cutting out | Witnesses:
all of the group of subscribers except the one - J. M. ANDERSON,

making acall. - . | . - Ipa L. FaLx.
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