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To all whom it may concermw:
Be it known that we, ATRERT K. ANDRIANO,

a citizen of the United States, and HERMANN |

HERBSTRITT, a subject of the Emperor of Ger-
many, residing in the city and county of San
Francisco and State of California, have in-
vented new and useful Improvements in
Interconnecting
Telephone-Lines, of which the following is a
specification.

T'his invention relates to that class or de-
scription of switching device for telephone
systems which is intended to give direct con-

nection between one station and another in-

being to enable one station to connect directly
with and call up another station without re-

quiring to make the switch through a central
~office or station. |

The present improvements have for thejr

object to provide a switching device of greater

capacity embracing a much greater number
of stations than has
ticable by reason of the multiplicity of line-
wires and connections required in previous
constructions to furnish every station with
means for selecting and making a direct con-
nection with any desired station in the system
without loss of time or the employment of
complicated mechanism. In these 1mprove-
ments each station or telephone in the system
1s provided with the usual switching means,
composed of a plurality of stationary line-con-
tacts and a movable switch point or contact
through which the local circuit of one station
18 connectible with that of another station;
but instead of bringing all the lines directly

- Into a switch and employing a separate con-

tact for every line, as heretofore, I connect
each telephone in the system with all the
other telephones through a local switchboard
on which circuit - closing contacts equal in
number to the incoming lines are disposed in
several groups, each of which preferably con-
tains the same number of contacts, and then

-connect the movable contact of the switch at

the telephone with the contacts on this switch-

first stationary contact in the Jocal or tele-
phone switch, one spring of the second

heretofore been prac-

board through the stationary contacts of the
switch at the telephone. The stationary con-
tacts last mentioned correspond in number
with the contacts in the groups on the switch-
board, and they. are arranged to form the
terminals at the telephone-switch for all the

CO, CALIFORNIA, A

contacts In the seversa] groups, according to -

their numerical order in . the group—that is
to say, one spring of the first circuit-closing
contact in each group is connected with the

clr-
cutt-closer in each group with the second con-

tact 1n the local switch, and so on for the re-
stead of through a central station, the object |

malning contacts—every stationary contact in
the local switch being connected In this man-
ner to one side of that circuit-closer on the
board which corresponds in numerical order

in the several groups with the number or po-

sition of the stationary contact in the switch.

To the other side of each circuit-closing con-

tact 1s permanently connected an Incoming
telephone-line. TIn this manner every tele-
phoneisconnected inopen circuit at the switch-
board with the loca) switch, and consequently
by closingtheline at the circuit-closing Springs
inany selected group all the telephones helong-
ing tothateroup will be electrically connected
with all the stationary contacts in the local
switch. It only remains then to connect the
local circuit of the station with that one of the
stationary contacts which forms the terminal at
the switch of the required line. By this means
the number of wires and connections and the
number of switching-contacts are reduced to
a minimum at each telephone Instrument, and
provision is made for handling a greater num-
ver of stations through the switching device
than has heretofore been practicable. The
nature of these improvements and the man-
ner in which I proceed to produce, apply. and
carry out the same are explained at length in
the following cdescription, in which reference
1s had to the accompanying drawings, form-
Ing part thereof. - 8
Figure 1 of the drawingsis a plan or froput
view of aswitchboard containing switch-points
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and connections for connecting one telephone
or station with thirty other stations 1 one
system and showing the position of the parts
when the switch is set to give connection be-
tween one telephone and any other telephone
fraom No. 1 to No. 11 1n the same system.

Fio. 2isalongitudinal sectional view through

29. Fig. 1. TFig. 3is a similar sectional view
showing the movable switch - points on the
hoard set to connect the telephone with any
one of the stations in the second group con-
taining the contacts for the stations from No.
11 to No. 21. TFig. 4 is a transverse section
at 4 4. Fig. 2. TFig. 5isadetail of the throw-
off spring and locking-dog, on an enlarged
scale. Fig. 6 is a top view of the stationary
contacts of the local switch at the telephone
and the wires connecting those contacts with
the line-wires through the mechanism on the
switchboard. Fig. 7 is a diagram of the cir-
cuits leading out from the switch to the lines
through the local switch and the local battery
and circuit-closers of the switching device.
The switch illustrated in these drawings pro-
vides connection for thirty telephones in one
system. In it there are ten stationary con-
tacts ¢ at the telephone-stand ¢ and a mov-
able switch point or contact composed ot a
switch-arm J. swinging on a pivot in an arc
over the contacts. Theseare arranged 1n the
usual manner for connecting the primary cir-
cuit of the telephone to any one ot the lines
that terminate at the stationary contacts.
This part of the switching mechanism 1s the
same in its general construction and arrange-
ment as those already in use and no detailed
description is necessary to a clear understand-
ing of these improvements by persons skilled
‘n the art. In connection with this local
switching means every station 18 provided
with a switchboard e, containing a set ot con-
tact-springs 7 ¢ for each individual telephone
of thesystem. The incoming line-wire /4 car-
ried from each telephone to the board 1s con-
nected to one spring, g, througha binding-post
in the usual manner, and to the other spring,
#, one of the contacts ¢ at the local switch 18
connected by a wire . These terminals f ¢
at the switchboard are divided into several
oroups, each contalning as many terminals as
there are contacts @ in the local switch at the
telephone, and those terminals are disposed at
equal distances apart and on parallel lines
lengthwise of the switchboard, so as to the
more conveniently connect with the same con-
tact @ all the line-terminals that occupy the
same relative position in the several groups.
A system containing thirty stationsis here-
in illustrated for the purpose of explaining
the application and operation of our inven-
tion: but it should be understood that we clo
not limit our invention to the exact form or
construction of mechanism or apparatus or
the number of stations herein described, be-
cause it will readily be seen that by adding

contact @ occupies in the local switch.
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one or more groups ot circuit-closing springs
f ¢ with the necessary circuit-closers and con-
nections or by increasing the number of ter-

minals in each group and correspondingly in- |

creasing the number of stationary contacts n
ihe local switch the system is capable of be-

70

ing expanded to handle a greater number of

stations.
thirty lines are divided on the switchboard
into three groups of ten contact-springs each,
and each of the contacts @ in the local switch

‘s connected by a wire d with onespring fin

the contact-springs of each group occupying
the same relative position in its group as the
Kach
of these contacts @ thus forms the terminal at
the telephone of a contact f in each separate
oroup, and one contact in the set @ consti-
tutes, therefore, a switch-contact to three dif-
ferent lines, any one of which 1s connected
electrically with the stationary contact in the
local switch by closing the ecircuit between
the two springs 7 and ¢ of the required line.
The contacts last mentioned are properly num-
bered to agree with the contacts ¢ at the tele-
phone, so that those in the first group form
the line-terminals of the first ten stations,
those in the second group consist of the sec-
ond ten stations or those numbered trom 11
to 20, inclusive, while the third group con-
tains the remaining number of stations.

To connect any station with another sta-
tion, all the terminals / g of all the lines in
that particular group containing the station
to be called are closed by connecting the
springs of each pair together, after which the
switeh-point b of the calling-station 1s set on
the proper contact ¢ in the local switch.
This gives connection through the local switch-
hoard ¢ and the local switechboard ¢ between
the two stations for ringing up and talking.

The connection between the spring f and
the other spring ¢ in each pair is made by a
cirenit-closine device, the construction and
operation of which will be understood from
Figs. 1, 2, and 38 of the drawings. =

The bar % has a separate circuit-closing in-

sulated spring or blade ¢ for each pair of
springs 7 ¢, and it is connected by arms 7 o
a rock-shaft 7, which has rocking movement
in bearings 13 on the switchboard e. The
necessary movement to throw the bar & to-
ward the stationary circuit-closers f g and
press the circuit-closing springs or blades ¢
hetween those springs is produced by elec-
trically-operated means as distinguished from
a hand-operated means, composed of an open
olectric circuit, including push-buttons 6 7, a
local battery 8, and an electromagnet having
an armature-lever 4 so connected to the bar

In the present construction the
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% that as often as the battery 1s thrown upon

the magnet by closing the circuit at the push-
bhutton . the attraction of the armature will
move the bar %~ and set the circuit-closers )
on the bar into the row of springs f ¢.
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In the present illustration of our Invention
there are three bars k, carrying the insulated
circuit-closers 4, one for each set or group of
contacts 7 ¢, and these

the bars for the second and third
contacts 1s ‘controlled by an individual elec-
tromagnet and armature, the magnets being
10 circuit with and controlled by the afore-
mentioned push-buttons. For convenience
6 T are arranged on the
stand ¢ of the local switch or in proximity to
the movable contact of that switch, so as to
be within reach of the person manipulating
the switch. ,
Thecontrary movement of the bar /¢ t0 with-
draw the cirenit-closers 7 from the Springs £ ¢
1s effected by aspiral spring z, having one end
attached to the rock-shaft m of the first bar /
and the other end secured to g fixed point on

group of

~ the board together with a long slide-rod »,

having stop-pins s projecting from the side

- next the arm» of the bars % in front of and
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into the springs 7 ¢ by the spiral

in line with the arms of the second and third
circuit-closing bars of the three sets. The
rod » is mounted on pivoted arms or links .
attached at the lower ends to the base of the
switchboard, and it is also operatively con-
nected with the circuit-closing bar % of the
first set or group by an arm v, projecting
downwardly from the rock-shatt of the first
bar, and a rigid arm ¢, depending from the rod
2, as shown in Figs. 2 and 3. _

The first set of circuit-closers 7 1S

- spiral springs z
acting on the rock-shatt 7 that carries the first
circuit-closing bar %, while the contrary move-
ment of the bar to open all the contacts in
that row is produced by the movement of the
slide-rod » in the opposite direction, the last-
mentioned rod being drawn forward by the
arms ot either one of the other cross-bars £,
engaging the stop-pin ¢ in the forward Move-
ment of the cross-bars as the electromagnet
acts on the rock-shaft through the armature
4 and its connecting-lever 5. When the rod
2 18 thus moved, the arm ¢, depending there-
from, engages with the arm v, extending from

‘the rock-shatt sz of the first group of contacts

and operates to rock the shatt sufficiently to
disengage the circuit-closers carried by the
cross-bar £ from the stationary line-contacts,
leaving the circuits of the lines of the first
group open at the springs 7 g. o
In the normal position of the switch when
the telephone is not in use it should be under-

‘stood that the lines terminating at the springs

g 1n the first group remain normally closed
on or connected with the stationary contacts ¢
in the local switch, thereby affording ready
connection with any one desired ot the sta-
tions contained in such first: group from 1 to
10 simply by setting the movable arm b of

the local switeh to the desired switch-number.
Thus the cireuit-closers + on the bar % of

‘ral spring

Figs. 2 and 3.

thrown

drawn forward, thereby

the first group rest normally

switchboard stand
out of the
z, before mentioned, is wound up
or put in tension by the movement of the first
rock-shaft 72 whenever the circuit-closing bar
£ of the first group 1s withdrawn from the
Springs / g, and as this takes place as often as
the local switch-contacts are to be connected
with the lines that are contained in either the
second or the third
the rod p is first drawn forward by the mov-
Ing circuit-closer engaging the pin ¢, and the
arm ¢ on the rod being pressed against the arm
turnstherock-shaftz. This movement of the
rock-shaft hasthe effect to putthespiral sprine
z 1 tension to supply the force required to
throw the first set of movable circuit-closers
into the springs 7 ¢ of the first group, which
1s the normal position, as before described,
and at the same time it withdraws the pre-

_ in the springs
J" ¢, while the bars % of the remaining groups
| of circuit-closers on the
bars are operated and |

- | spring in those groups.. The Spi-
controlled by independent means. Kach of

group on the switchboard -

75

30

viously-set movable circuit-closer from the

springs of the second or third group.

The spiral spring 2 is held in tension and
prevented from acting on the rock - shaft
through the medium of a toothed segment or
disk 20, fast on the rock-shaft, a locking-lever

¥, having a hooked end, engagine the toothe _

with which it is held in con-
spring 12, as represented in

rim of the disk,
tact by a coiled

fixed support on the switch board, and its outer

LThe lever v is fuleramed in g -

Q0

95

end extends beyond the fulerum in working

relation to the pole of an electromagnet 3.

I 20

The magnet is in open circuit with the local

battery 8 through a circuit-closer composed
of contacts 14 15 and a movable stop 16 on
the switch-stand. The magnet when eper-
gized acts to release the spiral spring z. The
operation of the switching mechanism as thus
constructed and connected will be as follows:

If the line of the station to be rung up bhe

| tound in the first group ot circuit-closers, the
110

calling - telephone is immediately connected
with 1t by setting the movable contact /) of the
local switch on the proper one of the station-

ary contact «, becausé those local switch-con-

tacts are already connected with
terminals ¢ in the first
virtue of the movable
already in operative position, On the other
hand, if the required connection 1S to be made
with a station found in the second or the third
group on the switchboard the proper push-
button 6 or 7 at the local switch s pressed to
energize the magnet 1
cording to the particular circuit-closer to he
brought into action, and as the armature 4 is
attracted by the magnet the rock-shatt 7 is
turned and the circuit-closers are set 1nto the
springs f ¢ of the selected oroup..
s on the rod p isengaged by the arm connect-
ing the bar £ to the rock-shatt the rod » ig

bringing the arm ¢

the spring-
group on the board by

105

I15

circuit-closers 7 being

120

or the magnet 2, ac-

125

Asthe pin
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against the arm » of the first rock-shaft m and
throwing the firstset of movable circult-closers
out of the springs f g of the first group.
By that movement also the spiral spring 2 18
put in tension and is held by the toothed disk
and pawl until the time of release after the
conversation over the connected line is ended.
The magnet 3 then is energized to release the
spring z, whereupon the circuit-closer & on
the first rock-shaft is thrown into the group
of springs 7 ¢ beneath it, and at the same time
the movable circuit-closers controlling the

contacts in the remaining groups are with-

drawn by the rod p, acting as already de-
scribed. _ |

It will be observed that the incoming lines
at each station are divided into two sets of
oroups. Those of the first set have been de-

seribed, and all the contacts ot each group are

arranged to be closed simultaneously. The
other sets are formed by the contacts that are
united by the conductors d. Thus the first in
series of each group of stationary line-con-
tacts are arranged in a set or group connected
with the first stationary contact of the local
switch ¢, the second in series ot each group
of stationary line-contacts are formed into an-
other set connected with the second stationary
contact of the switch ¢, and so on.

The circuit that is connected with the mov-
able arm of the local switch may be termed the
““ principal ” circuit, as it includes the source
of electric energy that by means of the switch-
ino mechanism shown and described may be
connected with any of the metallic circuits.
We have shown the invention applied to a
switching mechanism of an interconnecting
telephone system, for which it is well adapted.
1t is apparent, however, that its principle may
be applied to switching mechanisms for other
electrical systems. In the present system, as
already stated, the circuit including the source
of energy is the local telephone-circuit, while
the circuits that are connected therewith in-
clude translating devices through which said
power or energy operates, such devices in the
present system being the distant telephone 1n-
struments. | |

Having thus fully described our invention,
what we claim as new therein, and desire to se-
cure by Letters Patent, 15—

1. In a telephone system in combination, a
plurality of stations each provided with a
local switch having a plurality of stationary
line-contacts and a movable contact adapted to

“connect the talking-circuit thereof with a se-

lected one of the line-contacts, and circuilt-
closing devices in groups, each group contain-
ing as many contacts as there are statlonary
contacts in the local switch, all the circuit-
closers comprising the groups being connecti-
ble with the contactsin the local switeh 1n nu-

merical sequence, and means for selecting and

operating the circuit-closing devices of any

65 selected group.

771,114

9. Tn a telephone system, a plurality of sta-

tions each having a local switching device com-

posed of stationary line-contacts and a mov-
able contact through the medium of which
the circuit of the station is connectible with
a sclected one of the stationary line-contacts,
‘n combination with line-terminals compris-
ing a plurality of circuit-closing devices di-
vided into separate groups, each group con-
tainine as many lines as there are stationary
contacts in the local switching device, and
means for closing the circuits between all the
stationary contacts in the local switch and the
contacts contained in any selected one of the
aroupsof circuit-closers, and means for break-
ing the connection of said stationary contacts
with the lines in all the remaining groups.

3. In a telephone system, a plurality of sta-
tions each having a switching device contain-
ing terminals for all the lines ot the stations
composing the system, said line-terminals be-
ing arranged in groups, each containlng an
equal number of lines; a local switch to each
station comprising a movable contact and a
plurality of contacts corresponding in num-
ber and numerical sequence with the line-con-
tacts contained in a group; means connecting
the stationary contacts of the local switch 1n
numerical order with the contacts contained
in all the eroups; and movable circuit-closing
devices adapted to close the circuits between
tlie stationary contacts of the local switch and
the line - terminals contained in a selected
oroup; and means operating the said circuit-
closing devices to make or break the line-cir-
culbs.

4. Tn an interconnecting switch for tele-
phone systems the combination, with incom-
ing line-terminalsarranged in separategroups,
each group containing an equal number of
lines; of stationary switch -contacts corre-
sponding in number with the terminals com-
prising each group, sald contacts being nor-
mally in electrical connection with the line-
terminals in one group in numerical sequence
and disconnected from the line-terminals in
the remaining groups, a movable switch-con-
tact adapted to connect the station with a se-
lected stationary contact, and electrically-op-
erated. means for disconnecting all the sta-
tionary contacts from the line-terminals ot
one group and connecting them with the line-
terminals of another group.

5. A switching device for individual stations
in a telephone system comprising a plurality
of stationary contacts, a movable contact to
which is permanently connected the local or

primary circuit of the station, a plurality of

line-terminals corresponding in number with
the lines of the stations contained 1n the sys-

tem, and consisting of circuit-closing springs

in pairs arranged in separate groups contain-
ing an equal number of lines, each line being
connected to one spring of its circuit-closer
in the group to which it belongs, the other

70
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spring being connected to that one of the sta-
tionary contacts which corresponds in numeri-

cal sequence with the line -terminal, a con-

nector to each group adapted to connect the
circuit-closing springs of the lines contained
in a group, and means for selecting and elec-
trically operating the connector of any one
group to close the circuits between the sta-
tionary contacts and the lines belonging to
that group. |
6. The combination, with alocal switch com-
prising stationary contacts and a movable con-
tact; of a switchboard having line-terminals
arranged In separate groups, each group con-
taining as many lines as there are contacts in
the switch, stationary circult-closers through
which the stationary contacts are connectible
in numerical sequence with the lines contained
in the said groups, a movable circuit-closer to

each group and means for separatel y operating

the movable circuit-closer of any one group.

7. The combination, with a local switch com-
prising stationary contacts and a movable con-
tact, of a switchboard having line-terminals
arranged in separate groups, each SToup Con-
taining as many lines as there are contacts in
the switch, stationary circuit-closers through
which the stationary contacts are connectible
In numerical sequence with the lines contained
in the said groups, a movable circuit-closer to
cach groupand electrically-actuated means for
separately operating the movable clrcuit-
closer of any one group.

8. Thecombination, with alocal switeh com-
prising stationary contacts and a movable con-
tact; of a switchboard having line-terminals
arranged in separate groups, each group con-
talning as many lines as there are contacts in
stationary circuit-closers through
which the stationary contacts are connectible
in numerical sequence with the lines contained
in the said groups, a movable circult-closer to
each group and means for separately operat-
ing the movable circuit - closer of any one
group, comprising an electromagnet in cireuit
with a battery, a circuit-closing key, and an
armature-lever actuated by the magnet and

operating to throw the circuit-closer into op--

erative relation with all the stationary circuit-
closers contained in the group, one group of
the stationary circuit-closers
In connection through its movable circuit.
closer with the contacts of the local switch,
means connecting the movable circuit-closer
of one group with those of all the remalning
groups, and means actuated by the movement
of any one movable circuit-closer to throw
off all the other circuit-closers.

9. In a telephone system a local switching
device having a plurality of stationary line-

-contactsand asinglemovable co ntact, aswitch-

board having a terminal for each of the lines of
the system composed of two spring-contacts,
_ being arranged in groups
containing each the same number of lines,

being normally

lines from

o

switching meansfor connecting the stationary
contacts of the local switching device in nuy-

merical order with one set, of the line-termi-

nals composing a group on the switchboard,
4 connector to each group of said terminals
including a movable circuit-closer for each
set. of spring-eontacts, means for selecting
and setting each circuit-closer in operative
relation with the spring-contacts of its group,
and means operatively connecting the mov-
able circuit-closer of a selected oroup with
the corresponding circuit-closer of another
group, whereby the operation of throwing

one movable circuit-closer in working posi-

tion with relation to the line-terminals in its
own group will throw the other circuit-cloger
out of operative relation.

10. In a telephone system, the combination
of a plurality of stations, a local switchboard

provided with stationary contacts to which the

lines from the-stations lead, such line-contacts
being arranged in groups, means for simul-
taneously closing all of the line-contacts of
aly one group, connections between corre-
sponding line-contacts in the several SFOUPS,
whereby such connected contacts are ar.
ranged in sets, a switch having a series of

contacts with which the several sets of con-

nected line-contacts of the different STOoUPS
are united, a movable switch-arm arranged to
make contact with the contacts of the sald
switch, a local telephone connected with the
movable switch-arm, and means for operating
the simultaneously-operated contact-closers

for each group of line-contacts, substantially
as set forth.

11. In a telephone system, the combination
of a plurality of stations, a switchboard hav-
Ing a group of open contacts S g, the lines
from the stations leading to the contacts ¢, a
switch having a set of stationary contacts
connected respectively with the contacts S on
the switchboard and a movable arm arranged
to be brought into contact with the said sta-
tlonary contacts, means for simultaneously
closing all of the contacts J ¢ In the group,
and telephone apparatus connected with the
movable arm of the switch, substantially as
set forth. '

12. In atelephone system, the combination
of a plurality of stations, a switchboard pro-
vided with stationary contacts to which the
the stations lead, such contacts be-
ing arranged in groups, a switching device
having a series of contact-points and a mov-
able arm arranged to be brought into engage-
ment therewith, independent connections be-
tween the points of the switching device and
the line-contacts of the several groups cor-
responding in sequence thereto, independent
circuit-closing means for each group of line-
contacts arranged to simultaneously close all
of the line-contacts in its group, means for
independently operating the said circuit-clos-

Ing means, means arranged to prevent more
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than one set of circuit-closers from operating
at a time, and telephone apparatus connected
with the movable arm of the switching device,
substantially as set forth.

13. The combination of a plurality of elec-
tric circuits each terminating in a stationary
contact, such contacts being disposed 1n
groups, a local switching device having a se-
ries of stationary contacts and a movable co-
operating contact, movable circult-closing de-
vices disposed in groups corresponding with
the groups of stationary contacts tor the cir-
cuits, and each arranged to simultaneously

close or break all of the contacts of its par- |

ticular group, independent conductors by 15
which the stationary contacts of the local
switeh are connected in numerical sequence
with the stationary contacts of all the groups,
and means for selecting and operating the
circuit - closing devices of any particular 20
oroup, substantially as set forth.
In testimony that we claim the foregoing we
have hereunto set our hands and seals.
ATBERT K. ANDRIANO.  [5.s.]
HERMANN HERBSTRITT. [v.s.]
Witnesses: |
Epwarp E. OsSBORN,
M. REGNER.
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