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~ particularly in conriection with telegraph and

LAWRENCE O. SURLES, OF ATLANTA, GEORGIA.

 AUTOMATIC TRUNXING APPARATUS FOR ELECTRICAL CIRCUITS.

No.919,481.

Specification of Letters Patent.

Patented April 27, 1908,

Application filed June 30, 1906. 8Serial No. 324,164,

- To all whom f may concern.

Be it known that I, Lawrexce O. SURLES,

a citizen of the United States, residing at

Atlanta, in the county of IFulton and State of
Georgia, have invented new and useful lm-
provements in Automatic Trunking Appara-

tus for Electrical Cireuits, of which the fol-

lowing is a specification.

This invention relates to automatic trunk-
ing apparatus for electrical circuits, being
particularly applicable to telephone and tele-
eraph circuits. | B |
" The objects of the invention are to reduce
the quantity of, and simplify, the apparatus
required, thereby facilitating the operation
and reducing the cost of construction and
installation. | _ -

These objects may be accomplished by the
use of the present invention in connection
with electrical circuits in general and more

telephone circuits and in the latter case
whether the system is manual or automatic

- and common battery or otherwise.

2D
-~ panying drawings of which—

30

The invention is illustrated in the accom-

" Figure 1 is o diagram illustrating the ap-
plication of the invention to a common bat-
tery manually operated system with trunks
for connecting between exchanges, Iig. 2
illustrates the application of the mvention to

 a Strowger automatic system, Fig. 3 is a side

35

e
A’ ete:, signaling conductors B, BY, ete.,

elevation of o selective device partly broken

away, KFig. 4 is an end elevation of the saume,
and KFigs. 5, 6, 7 and 8 ave views of details of
the selective device a8 will be hereinafter ve-
ferred to. o

 Referring to the drawings, and particularly

IMie. 1. it will be seen that the apparatus com-
. Z-H:I ? . " & - - J ; ‘
prises a plurality of subscribers’ stations A,

through which theesignaling or talking cur-

45

0

~stood that a cord circuit is associated with

55

rent 1s transmitted. A cord cireut C by
which it i1s intended to indicate any means

and the apparatus appurtenant thereto at a

central station or other point for connecting

together two supseribers’ lines so that themn

connected stations are placed in communica-
tion, selective devices I}, 1), ete., for con-
necting the signaling conduc.ors extending

from the subscriber's station with any one of

2 plurality of cord circlits, it being under-

the selective device I and others in the same
manner as the coid eireuit (! is shown to be

1

‘associated with the selective deviee D, and 1 27.

selective conductors E, I/, ete., correspond-

' ing to their respective stations for controlling

the operation of the selective devices.
The manner of application of the inven-

tion to the connecting of trunks between ex-

changes, is shown only in Fig. 1, as the man-
ner of its application to automatic exchanges,
such as illustrated in Fig. 2, would be ob-
vious, the necessary modifications being
readily made by telephone engineers. Illus-
tration of the application of the invention to
trunks between exchanges has therefore been
omitted from Iig. 2. . |
Bach of the selective devices may com-
prise (Figs. 3 to 8 inclusive) a shaft 1 contin-
uously driven by any suitable means, as »
pulley 2, to which a belt may be applied.
The shaft is rotatably mounted m sutable
bearings in a frame 3. Carried by the frame
are a plurality of sets of contacts 4, 5, 6, ete.,
corresponding to the number of subscribers’
stations. These contacts are arranged In
arcs concentric about.the axis of the shatt 1.
The contacts of each set are adapted to be
engaged by sweepers or movable contacts 7,
8, 9 and 10, there being a sweeper for each of
the stationary contacts of a set and the sets
are adapted to be successively engaged as the
sweepers move in circles about the axis of the
shaft 1. The movable contacts or sweepeis
already referred to are in fixed electrical con-
nection with collars 11, 12, 13 and 14 msu-
lated from each other and from their sup-
port by means of an insulating spool 15
which is loose upon the shaft 1 but is adapted
to be secured thereto by a clutching device
which may consist of a toothed member 16
fixed upon the shaft and adapted to engage
with toothed member 17 fixed to the spool
15.. When the spool is clutched to the shait
it turns therewith carrying the sweepers 7 to
10 and connection with collars 11 to 14 1s
maintained during the revolution by means
of fixed contacts 18, 19, 20 and 21 which bear
upon the said collars and are supported upon
the frame 3 in such manner as to be msulated
therefrom and from each other. A conven-
ient means of eflecting this support Is by
clamping the contacts 18 to 21 hetween msu-
lating plates 22 and 23 which are drawn to-
ward each other and secured to the support
by means of bolts 24 (see Kig. 8). -
Supported by the frame 3 15 an electro-
magnet 25 having an armature 26 normally
withdrawn from (e magnet as by a Spring

This armature is fixed to a vertical rod
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28 rotatably mounted in the fraine, to which

-

1s 8150 fixed a forked member 20 eNgaCIng in
groove 30 m a hub 31 secured to
5. Upon the atirgction of the armature 26
by the magnet 25 the rod 28 will b2 turned
upon its axis thereby shifting the forked end

=l 0O

Cf the member 29 along the shaft 1 and<there~

by drawing the spool 15 with it, thus disen-
gaging the clutech members 16 and 17 and re-
leasing the spool 15 from the shaft. The
drawing of the spool 15 along the shaft, in
addition to disengaging the clutch members,
whereby the sweepers are brought to a stop,
also serves to bring the sweepers 7 and 8 into
engagement with their corresponding sta~

tionary contacts, these sweepers, when the

connector 1s n its normasl condition (that 18,

In the position as shown in Fig. 3 and re-

20

1N connecting position.

25

volving with the shaft) not being in position.

to engage with the stationary contacts, this
engagement being only eflected when the
spocl has beendrawn to theright andstorped
: in order thaf the

spool may be stopped accurately in position

a- notched disk 32 is fixed to the snool and

~ when the latter is drawn along the shaft to

Yore described,

30
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‘entering one of the notches

s

84 against which the projection 36

release it from connection therewith, ag be-
upon a stop 33 fixed to the frame which by
will
turning of the spool in either direction. _
will be noted that the sweepers 7 to 10 and
the stationary contacis 18 to 21 .are pro-
vided with springs whereby the longitudinal
movement of the spool is permitted while the

it

respective sweepers and contacts are in en-

gagement without breaking the. centacts.
The magnet 26 also serves to control two
pairs of contacts 34 and 35 which sre mount-
ecd upon the frame 3 and by reason of being
formed of spring material 6r in other Ways
they tend to close. - The individual contacts
of these pairs are insulated from the frame
and {rom each other. Upon the armature 26
18 mounted an insulating projection 36 which,
Wwhen the magnet 18 deénergized, bears upon
one of the pairs of confacts 34 thereby open-
ng the same and through an insulating piece
37 Interposed between a contact of the pair
bears, and
one of the contacts of pair 35, the armsaiure
operates when deénergized to open ooth
pawrs. of contacts 34 and 35. VWhen the
magnet 25 18 energized and its armature ai-
tracted the pairs of contacts 34
respectively closed. The purpose of these
pairs of coutacts 34 and 35
ter set forth. | . -

Hach of the subscribers’ stations -A, A’
ete., comprises the usual transmitter 38 and
8 receiver which may be connected in = well
known manner and is not here illustrated,
the receiver hook 39, and contacts 40 adapt-

ed to be closed when the recelver is removed
One of the contacts 40 is

from the hook.

to the spool |

the notched disk will ride |

prevent the-

and 35 will be

wiid be hereinaf-

015,407
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at 42,

gordd clrcuit,

“The utility of this will be

connected through contacts 41 with eround
relay 43 in the signaling, that is, in the talk-
g cizeuit.  From each station extends sig-
naiing wires 44 and 45 connected with sta-

tionary contacts 4, 4/, 42 48/ ate., of the se-

lective devices D,. D, etc. . The selecctive

conductors E corresponding to the station A

are connected to stationary contacts 47/, 477
of the selective device D, stationary contacts
427, 427 of the selective device D" and so on
to analogous stationary contacts of all the
selective devices. _
signal conductors B’ and selective conductors
B corresponding to the station A’ are COn-~
nacted to the set of contacts 5 to 5" gt the

selective device I and to the set of contacts

52 to 53 at selective devies D/ , and in simi-
lar manner are connected to any number of

other selective devices.

responding set of contacts in any desired
number of connecting devices, As eash of
the cord circuits C and the selective devices
D, D

seiective devies and cord circuit, g descrip-
tion of one of them will be sufficient. . The

cord circuit comprises the signaling condue-

tors 27 and 48 connected to the stationary
contacis 18 and 19 of the selective devies D
and 1s continued through the

The contacts 41 are controlled by a

In a similar manner
- each of the stations is provided with & cop-

ete., 18 1dentical and the manner of
making connections is the same for egeh

repeating coils.

70

79

In a similar manner the -

86

¢9 and 50 and conductors 51 and 52 to the

plug 53 by | |
with any desired subseriber’s station DY 1m-

serting it in the proper jack as is well under-

stood. Befween the repeater coils 49 and 50
1s connected & source GF elegtricity such as o
battery 54 adapted to supply the
current, m this case the
connected stations. - .
Across the conductors 51 and 52 is con-
nected the well known listening keyv 85 to
which is connected the operator’'s apparatus.
This apparatus and the"imanner of its con.

talking eurrent, to

which connection can be made

signaling -

100
105

110

nection and operation is so well understood

that 1t is not shown and ‘needs no further
description: The device 56 for, ringing up
tae called subscriber is also well known in the
art and will not be further, described. Con-
nected with the sleeve of the plug 53 is a re-
sistance- 57 through which the circuit of g
supervisory signal such as & lamp 58 may he
completed when the centacts 59 are closed to
the battery 54 by the energization of the re
lay 60 in the called subseriber side of the
- One sidé of the battery it will
be noted is grounded at 61. A résistance 62
is shunted about the lamp 58 and contacts 59
to provide a path for current through the re-
sistance 57 from the sleeve of jack 53 to the
battery 54 when the contacts 59 are open.
more fully ex-
connection of
It will be un-

plamed in describing’ the
trunks between exchanges.
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;'_ ders‘f-_ood that the resistance 62 1S S0 propor- !

tioned with relation to that of the lamp that

‘when the contacts 59 are closed sullicignt
current will be shunted through the lamp to

light it. In the signaling conductor on the
calling side of the cord- cireuit 1s a relay 63

‘adapted when energized by thesignaling cur-

~rent to close the contacts 64 thereby closing
" the circuit. of the supervisory signal lamp 65

10

through the battery 54. A relay 66 is

adapted to have its cireuit closed through the
Dbattery 54, the selective device D, a select-
ive conductor 67, contacts 68, and signaling

- conductor 44, contacts 40, contacts 41 and

ground at 42. _
66 as described operates to close the nor-

The energizing of the magnet

“mally open contacts 69 thereby closing a cir-

20

cuit through the battery 54, electromagnet
25 and supervisory signal 65, the last two

mentioned devices being connected in par-

*allel. Upon the encrgizing of the magnet 25

- the contacts 34 are closed thereby closing a
. cireuit through the battery 54, seléctive de-

. vice D, selective conductor 71 and relay 72.

o
‘et 1

5 The energizing of the relay 72 opens the con-
tacts 68 thereby opening the.civeuit of and

deénergizing the relay 66. It also closes the

 contacts 73 ather_e‘r_}y connecting the conduc-

- tor 74 with ground, the conductor 74 being
connected with the jacks corresponding to
the station A and providing a busy test i &
well known manner. o

- The apparatus concerned having been in-
dicated, the operation "¢f connecting two

subscriber at any stption, as A, desires to
be connected, with- another subscriber’s
- station.
40

‘subsecribers may

_ vy be outlined and circuits
traced as follows: Let it. be assumed that a

_ The first operation is to remaove the
receiver from the receiver hook 39 which re-

sults in the closure of the contacts 40 and 46
as before described. This-places a ground

~ on the signaling conductor 44. The shaft 1

45
~in use and therclfore disconnected from the

being revolved continuously all of the spools
carrying connecting sweepers which are not

shaft or, in other words, all the idle sweepers

will be turning with the shaft. = The teeth
of the elutches for securing the speols to the
shaft 1,..as hercinbefore referred to,. are

angularly displaced about the shaft so that.
no two sets of sweepers will come 1n contact

. with sets of stationary contacts correspend-

responding to the station A, in the Instance |
suppesed, will effect the connecticn -of sev- |

60

~ing to one subseriber’s statien at the same
selective devices D, D, ele., to eeme 1n con-

time. The first set of sweepers of any «f the

tact with-a set of stationary contacts cor-

oral civeuits and the bringing about of certain

operations in the cord cireuit connected to
‘that selective device as will now be set ferth-
in connection with tle selective device D,

the sweepers of which it will be assumed are

65

che first to contact with a set of stationary i seribers in thé usual manner.

-

relay

plug 53. |
-also has the effeet of permiitting the clesure

contacts corresponding to station A. The
contacting of the sweepers 9 and 10 -
clusive with the stationary contacts 4”7 and
4’ ineclusive having been accomplished,
circuit may be traced from the ground at 42
through contacts 41, centacls 40, signaling
conductor 44, contact 68, stationarys con-
tact 4”7, sweeper 9, stationary contact 20,
66 and battery 54 to ground at 61.
The relay 66 being thus energized the con-
tacts 69 are closed, thus closing circuit

‘throngh the supervisory lamp 65 and the

electromasnet 25 in pavallel through the
battery 54. The magnet 25 being thus
energized attracts its armature 26, ther-upon

shifting the spool 15 along the shaft and dis-

enraging the. clutch members 16 and 17
while locking the spcol in pesificn by means
of the stop 33 and notclied disk 32, and bring-
ing the sweepers 7 and 8 into engagement
with their respective stationary contacts, all
as previously deseribed. - The sweepers ave

thus stopped in connecting position and the
signaling conducters 44 and 45 are con-

nected through the stationary contacts 4
and 4/, sweepers 7 and 8 and stationary con-
tacts 18 and-19 to the signaling conductors

47 and 48 of the cord circuit and thence

throuch signaling cenductors 51 and 52 and
The attraction of {lie armature 26

of the contaets 34 thereby closing o cireunt
through the battery 54, stationary centact
21, sweeper 10, stationaiy contact 47,
selective ccnductor 71 and ~relay 72 to
cround.. The relay being thus energized
opens the contact at 68 and thereby re-
moving the ground from the selective con-
ductor 67, previously connected- thereto
through the signal conductor 44, prevents
the formation of a circuit through the relay
at any other station corresponding to the re-

lay 66, and thereby prevents a sct of sweep-

ers at any other selective device from stop-
ping ¢n the set ¢f contacts corresponding
to the station A.  The relay 66 having been
deénergized and the contact 69 open, the
cireuit through the supervisory signal 65 and
the electromagnet 25 is maintained through

the eontacts 64 which are held clesed by the

relay 63 which is energized by the signaling
current supplied to the station A by the
battery 54. ~ A further effect of the erergiz-
ine of the relay 72 is the application «f {ie
busy test to the jacks of the station A.
(Clonneciicns having been made as  de-
scribed the lighting of the lamp 65 will 1mi-
dicate to the operatov that a subscriber s

connected to that cord cireuit” and desires

connection. He will then press the listening

key 55 in the usual manner and ascertaining
what subseriber is desired, the plug 53 1s in-
serted in an appropriate jack as 80 when the
civeuit will be cempleted between the sub-
The called

70
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‘up, ne remoeves his receiver from the hook

~serving as a ‘‘common’’ battery, that is sup-
plying transmitter or gsignaling current to the | _
| duced by .which it becomes necessar

L
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919,491

subscriber may then be rung up by operating | nected cord circuits C. Tt will now be seen

the ringing device 56 in the well known man- |

ner. 'Thecalled subscriber having been rung

thereby completing the signaling or talking
circuit as is well understood, the battery 54

- connected stations. The signaling or talking

1o

cireult having been thus comipleted the relay
60 will be energized thereby closing the con-

tacts 59 and completing g circuit from the

1 34)

AL

)
=T

30

40

45

50

- 60

ground at 61 through the battery 54 and sig-
nal lamp 58 to ground at 81. The subscrib-
ers will then be in signaling communication
angd the lamps 65 and 58 will be lighted.
will also be noted that the establishment of
the cireuit through the battery 54 and the
station A energizes the relay 43, thereby
opening the contact 41 -and removing the
round froin the signaling conductor 44.

|

it

|

onverssiion may now be carried on through |
' been described as relating to the connéction =
| of subscribsrs’ stations to the cord circuits,
1t will be understood that it might be em-

the two connected subseribers and upon the
completion of the conversaiion the hangin

up of the receiver hook af station A wil
breax the contacis 46 thereby deénergizing

the relay 63 and opening the cireuit through |

the battery of the lamp
magnet 25. 'The deénergizing of the magnet
25 wili permif.ifs armature 26 to move under

85 and the electro- |

the ntluenes of spring 27 thereby turning |
the rod 28 upon its axis and sliding the spool |
carrying the sweepers into engagement with |

the shaft as before described. The retrac-|
- tion of the armature 26 also operates to open

the contact 34 thereby deénergizing the relay
72 s0 that the.contacts68 and 73 may assume

their norimal positions. The sweepers being |
_ ‘ | lines running directly to the exchange there
engagement with the stationary contacts 4 |

now connected to the shaft move on out of

tn 4" melusive and the apparatus isin readi-

ness for a similar connection, 1t of course be- |
mg understood that upon the signal for dis- |

connection the plug 53 is removed from the
1nck 80.

| ] : | effected through selective devices G, &, ete.,
80.  1f instead of station A, station A’ |
had called up, the sweepsrs 7 to 10 inclusive e

would have been arrested in contact with the |
stationary contacts 5 to. 5" inclusive and eir- |
cuits similar to those which have been traced |
through cord circuits C and station A could |

have been traced through the same cord cip-
cuits and the eireuits of the station A’

| contacts 35 mounted upon the frame of the

Also if the selective device D had not been |
1dle or had nof been the first to engage with |

5 & set of stationary contacts corresponding |

to the station A, but, en the other hand. if | is

the selective device D’ had been idle and |
was the first of the selective devices to have |

its sweepers come in contact with g set of
statlonary contacts - eorresponding to the
station A, precisely similar eircuits would

have been traced from the station A, se- |

lective device D’ and its conneeted cord cir-

~cuits as have already beeh traced through
that station, the selective devica D and its con-

station with one of the

that in the system illustrated and described

there are a plurality of subscribers’ stations,

a plurality of cord circuits and selective de-

- Vices one corresponding to each cord ecircuit

70

whereby any of said stations may be con- -
nected with a given cord eircuit. It will

thus be seen that a flexible system is pro-
sary  to

supply only a sufficient number of cord cir-
cults to care for the maximum number of -

simultaneous calls which is much less than
the number of subsecribers’ stations, this be-
mg rendered possible by the fact that every
cord ‘eircuit is available for connecting any

80

station and moreover the selective device or -

connecting means are made to correspond in

number to the cord circuits, thereby greatly

cutiing down the apparatus over what it
would be where a connecting device is sup-
plied for each subscriber’s station. - -
~ While in the foregoing the invention has

sets of conductors generally; and it will also

be understood that any two points between

whien signaling communication is desired,

85

90
 ployed for connscting subscribers’ stations = -
with any other apparatus or for connecting

95

will correspond to the subscribers’ stations. . -

The apparatus whereby: connections are

trunked out from an exchange when the lines -

of.the called subscriber-do not run directly
to the exchange at which the call is made but

Tun to another exch&mge, mnay now. be de-

scribed, referring to Fig. 1. 1In addition to

the jacks 80 which connect with subséribers’

may be also provided jacks 82, 82/, etc., for
connecting '
pairs of trunk con-

100

165

the cord circuit at the central

ductors ¥ and ¥, etc., the connection being -

pairs of selective conductors H, H’, etc., one
air of selective conductors corresponding to

each trunk line. The selective devices G, &,

110

etc., are identical in construction with the se-

reviously de-
escription the

lective devices D, D/, ete.,
scribed. In the previous

selective devices have not been employed but
i the frunking connections these contacts
will be brought into use. A battery I, com-

mon to all the selective devices G, G/, etc.,

provided for a purpose as will be herein-
aiter set forth. ’I@w electromagnet 25 per-
forms the same funetion as the magnet 25
and mm the same manner as heretofore de-
scribed. A relay 83 is provided at each of
the selective devices for a' purpose as will be

hereinalter set forth and also a relay 72’ cor-

respohding to each trunk circuit similar in
function to relay 72 hereinbefore described.

In the portion of apparatus under present

11H

120

150
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D

discussion each trunk circuit and its corre- ] battery I, contacts 357, relay S2. « aweeper ol
sponding selective conductors are connected | the selective device G and stationary con-

to a sct of stationary ({)ntd(‘ta in cach of the !
selective devices G, (&, ete., thus the trunk

~conduectors I’ and their COIIGH[)()R([H}” select-

ive conductors Il are connected to the sets
of contacts 48, 48 48”7 and 48", and 4*%, 448"
4ag’f gaght etc of the selective devices (r
(', ete., while the trunk conductors I and
corwsppndmg selective conductors H ave
connected to the stationary contacts 58, 5%,
5870 L&' and 528, 528’ HKeg Kag’ ete., of
the selective devices (x, (7, etc.

with them in the selective dewces G G’ ete.,

are the same as those described in connec-—
tion with the selective devices D Y, ete.

- The manner of operation of the selectwe de-

t3

R |

Vi f;eb G G/,

ete., in selecting a trunk is the

Sa ne a,s that of Selectwe devices D, D’ etc.,

in selecting a cord circuit, the sweeper&, belnﬂ'
umtmuously driven and when a set of sweep-

ers engages an idle trunk it is arrested to

malintaln the contact while each of the sets of

sweepers in other selective devices is' pre-

- vented from being arrested in contact xmth'\a

30

40

that the jack chosen is 82.
- gagement of the set of sweepers correspond-
. ‘.._mcr to the jack 82 with the cdhtacts of an idle

60

65

1llustrative of this o

from the driving shaft and hold it in
‘position as before described.

the contacts 34’ and 35 thereby

set of contacts GOI‘I‘BSpOIldlIlfT to the trunk in
(question.

Since the operation of selecting one trunk
circuit is the same as that of se ectmﬂ' any
other, a deseription of this selection in con-
neptmn with one of the trunk circuits will be

_ eratlon In connection
with each of them iet 1t be assumed that
the subscriber havmg signaled the central
station, as hereinbefore descmbed and has in-

dicated to the operator his desire to be con-

nected with a subseriber not directly con-

nected with the exchange called.
erator then inserts the p
trunk jacks 82, 82/, ete.

The op-
ug 53 n one of the
Let it be assunmed
Uvpon the en-

trunk the sweepers will be arrested and eir-
suit between the cord circuit C and the trunk

conductors F will be sécured. Let it:lvesas-

sumed that the sweepers at the selective de-
vice G come in contact with an idle trunk

cirewit and that the first idle trunk circuit
Upon the contact of the
sweepers as referred to, circuit may. be traced

onfrcwed 1s I

from the ground at 61 throu oh the battery
54, resistance 62, resistance 57 sleeve of jack
82 magnet 25’ nommll& closed contacts 84,

a s,weeper of the device (i, stationary contact
N 5@”’
closed contacts 85 to ground at 86.

selective .conductor H and normally
The
magnet 25” being thus energlzed opemtes to
disconnect the spool carrying the sweepers
1xed
Energizing of
the magnet 25’ also has the effect of closing
closing . a

The sweep-
. TS and manner of - mamtmmncr connection

— R T TESE TTITITEE —WE— w1 OWEm

and cord _
tormed as hereinbhefore deseribed.

tact 5% through one ol the selective con-
ductors 11 aud 1ela,y 72" to ground at 86.
The energizing of the relay 72" opens the
contacts 85 thereby cutting oft the-ground
connection through the one of the selective

- conductors 1l thmutm which cireuit for ar-

resting sweepers Is made and thereby mak-
g 1t 1fnp0:amble for sweepers of other select-
ive device which later engage with the sets
of contacts corresponding to the trunk in con-
nection fromn being arrested upon those con-
tacts.
the stationary contact 58" described also
energizes the relay 83, themby opening the
contacts 84 and blea,kimr the circuit of the
magnet 25" through the qtatl{mm) contact
58", The circuit of this magnet 18, however,
completed at this stage by the contacts 34”.
It will now be seen that the connection of
the signaling conductors 51 and 52 of the
ord (' Is now est&l}h%hed through the plug
53, trunk jack 82 and stationary “contacts 58
and 55 w ith’ the trunk signaling conductors
E. Connection having been thus established,

\by repetition of tr unkmw il necessary, with

the exchange to which the desired subscriber

is directly connected, the cord cireuit at the

exchange last™ nentioned is plugged mto a
subseriber’s Jack correspondmg to the jack
80 when the operations of signaline and dis-
connection, so far as the subs eribets’ stations
circuits are - concerned, are per-
Upon the
signal for disconnection and the withdrawal
of the plug 53 from the jack 82 the circuit of

nnwnet 25 will be broken at the ; jack and the

(levnewmmu of this magnet will result in the

opening of the contacts 347 and 35, this de-
energizing the relays 83 and 72’ when the
various parts will be returned to the poslition
occupied before torinection, in veadiness for
a repetition of the connection.

In Mg, 2 is shown the manner in w h](‘h )
subsgnbel s station is connected with the
selector switches of a Strowger automatic

system and the apparatus is mm]ogoug with
flght modifications to that described with
reference to the connection of subscribers
with (,md circults, as shown in g, 1. In

IF1g. 2 the subscribers’ stations A’ and AM
ete., are supplied with sienaling canductors
B, B’ ete., selective cmnluctms DA D
ete., magnets as 73’7, for pleventmg thie
duphcatmn of connections from the sub-

seriber’s line to the automatic letches arid
T hua.

selective~devices H” and I, ete.
far the apparatus is precisely analogous and
operates in exactly the same way as do the
(-01108p0ndmg devices for connecting the sub-
scriber’s station with the ecentral station
apparatus in Fig. 1. An,sutomatic Strow-

ger selective switch is indicated at 90 suffi-
-cn'cmt from the ground at 87 through ths | cient to illustrate the epplication.of the in-

The making of the circuit through
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'upon the contacts 192 are opened.

vention nu 'L the construction of the switeh is

not shown in detail and it is unnecessary to
el understanding of the present invention
uhé{ moreover 15 well known to persons

sithed In the art. A Strowger ele-ﬁtw
33 *ﬁch as l*ﬂ'fe red t0, 18 shown in Fig. 1 of :
_.'.'f.

icle in Telﬂ@mony the said figure &p-

aring on page 102 of volume 8, issue of

ﬁufrust 1904, A relay 91, nmma,llv closed
mnt&cts 92. and a source of current 93 are
mowded and their functions will be pomted
out hersinafter i connection with a de-
scription of the operation of the apparatus.
%J)pa*aiu 04 of well known design is pro-
vided at each of the central subseribers’ sta-
tions for controlling the Strowger switches.
‘The operation of connectin o one subscriber
to a selective switeh is typjml of similar con-
nections of other subscribers and therefore
the operation will be described in connection

with one subscubel; s station only and for |1
purposes of illustration the station A" has

jyeen chosen.

A subscriber desiring connection removes
the receiver from the hook 39" in the usual
manner which thereupon closes the circuit
through the telephone instruments at the
station. The contacts 95 are then ciosed for
a short time, a second or little longer, where-~
by, when the sweepers of one or the selective
devices H”, H'”, etec., each corresponding to
a SthDer =:W1tc]1 s 90, come 1n contac
with a set, of matmnarv contacts corr {Jspo"ﬂd—
ing to the calling station A”, circuit may
be traced from the ground at 9{) through the
contacts 95, contacts 68’, oneof the sw eepers,
relay 91 and battery 93 to the ground at 97.
The relay 91 being energized contacts 192

will be dlosed thereby cemp?etmg a {'11(“{1113

throu-frh the battery 93 and-the magnet 2

whereupon the 1]1.:-10‘118)6 will be enewwed and
the sweepersof the vselective device H will e
arrested and the contacts 34" will be closed
as described 1n connection with Kig. 1. The
closing of the contacts 34" operates to close
o cireuit through, and energize, the relay 73"
thereby opening the contacts 68’ and 1 bre: 111._—
ing the circuit through the relay 91 where-
Con-
tacts 92 are closed at this stage and a shunt
established about the contacts 192 therehy
maintaining the circuit of the magnet 25"
The 31gna]mg conductors 44’ and 435’ are,
upon the arresting of the sweepers of the se-

lective device, connected with the slgnalmg'

conductors 48" and 47 which are regpecbively
connected to the vertical and rofary relays
operating. the Strowger - switeh. The

application of 1

“cally and theother torotate 1t, are well under-

69

stood as is also the manner of controlling
these relays through the signaling conduc-
tors, the arrangement and connection being as
giiown and desc:ﬂbed in the articlein Teéep?a—

the relays to the switch where-
by one operates to move the switch verti-

L ]

tion

-

before referred to. ,ii_'a’:
heiﬂmze to deseribe further the switeh
mu UmT arte nof shown o the draw-
1 t is sufficient to say that the vertical
elay is {wtu ated by grounding the conductor
44’ and its Gonneﬂwd conductor 48’ while
the placing of & ground upon the signaling
coniguctor 45" and upon its conneeted con-
auctor 47’ operates to actuate the rotary
relay..
gagement of the sweepers of the gelective

device as hef(}]:e described, the circuit will he

completed from the ground 96 through con-
taus 95 and swmﬂmg conauctors 44’ Lmd 487
to the vertical relay wherebv the switch will
e stepped up vertically one step.” This will
permit the contacts 92 to close with results
as previously indicated. The stationary or
bank contacts of the Strowger switch are ele-

vated one step higher than usual with rela-
ton to the wiper or spindle contacts, so, that
apon the first vertical impulse, the wipers are
not brought opposite the rows of bank con-
tacts, but this condition 1s I:: ought-about by
2 second vertica al impulse.  The first vertical
unpulse then, w hich is brought about by the

closing ot the contacts 95, azmph raises the
switch gpindle one step, thmelw permitiing
the elosure of the contacts 92 as hefare re-
ferred to. 'The next 1mpulse, mstead of be-
g a I*(‘tELI} Impvlge a8 in the ordinary opera-
tion of a
impulse which is followed by a rotary 1wm-
pulse caused by the grounding of the conduc-
tor.45’ and thereafter the Strow oer switeh
may bemoved into any desired selective post-
tion by alternately grounding the conductors
44! and 45’ in a well lmown nmmwl
lection by the Strowger switeh emﬂ'
cmnph-.h@d in the same manner as "'f connec-

iS INNneces-
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flons were made directly to the sw iteh 60 in-

stead of througn the selective deviee H”.
When the Lanveisml on has 1*9{11 finished the
subscriber rveturns the receiver to its hook
thereby opening the transmitier r:n'cmt and
releasing the S@lﬂcwr switch 1m a well knowa
manner. As the switeh returns. to 1ts nor-
mal ve tlcal position it comes against one of

he contacts 92 and opens the civcuit at that
point thereby opening the circuit of and de-

ener m?mg tf*e magnet 25”7 whereupon the
retaining me ans of thﬂ selective deviece HY

released | and the apparatus returns to norm al

position in readiness for operation to efiect

| other connections as described i In mrmectmn -
‘with the &ppamms of Fig, 1. .

In view of the fact that | py the syvstem and
ap*pm atus just outlined any subscriber’s sta-
may be connected with ARy Btrowger
Swit(:h, 't will be obvious that the number of
selective switches need only correspond to

those required to serve the m&mmum num-

ver of simultanecous calls whieh is much less
than the nuinber of switehes which are re-

quired when a Strowger switch for each sub-

Ity m] now be seen that upon the en-
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scribet”’ S qtatmn is ‘supplied as heretofore. | means for controlling sawd mov able contacts

As n the case of the cord circuits of Ifi 1o, 1,

thiere 1s one selective deviee conesjjondmﬂ
to the smaller number of connected appa-
ratus, namely, in this casé the Strowger

sw1tches and tth the system serves to st~
ply a given number ‘of subscirbers with a

~minimum’ amount of apparatus and expense.

10

15

The invention has been deséribed in what

be embodied in various strictires without

departing from the spirit of the invention.
The mventwn should not, therefore, be lim-

ited to the systems or &mmra,tus shown
What I claimisi— -

‘1. In a signaling system, the combmatwn
with a subseriber’s station, of a cord eircuit, &
“common’ battery connected to said cord

ciretit, 4 set of movable conta,ctsfmed with

1@1&1310[1 to each other and.mesns for control-

ling said movable contacts, said set of mov-

Y.

10

able contacts comprlsmfr contacts for con-
nectine the subscriber’s station with, said

cord i circuit and a contact adapted to close 8
5 circuit for the said means for contmllmg the

set of contacts through said “common’ bat-
tery simultaneously “with the connection of
the subscriber’s station with the cord circult

and means actrated by cu rrent in the signal-
ing circuit for closing a local cirevit throuﬂ'h

sald “common’’ batte:ty and means for con-
trolling the movable contacts but not passing
f‘u owah any of the contacts of said set.

In a signaling system, the combination

.'mth 0 %ubscuba s station, of signaling con-
“Jductors and a set of nmvable mntaots fixed

with relation to each other, a signal whereby
£, wchmbm indicates a desn:'o for communi-
cation, and means for controlling said mov-
able mntacts said set of movable contacts
comprising f-ont&cts for connecting said sig-
naling conductors vuth sald sub scuber s sta-

tion and a contact adapted to close a circuit

with a subseriber’s statmn of sionaline con- |
55

65

through said ‘means for controlling the s said
set of contacts and through said signal si-
.1111'1t%n£*01rsly with the connection of the sub-
scriber’s station with the signaling conduetor
and means actuated by cuuort in the siz-

naling circuit for clesing a local civenit
throwigh said signal and means for control-
ling said movable contacts but not passing

throug oh any of the contacts of satd set.
3. It a, <-:1fm&1m,n' systein, the combmation

ductors, a sienal for mdma,tmﬂ* thv desiye of
the q"bgrnber for connection, a set of mov-

able contacts {fixed  with relation to cach-

other, a ‘“‘common’ battery adapted to sup-

ply 1frnahnﬁ' current to connected stations,

and means f{)r controlling said movable con-
tacts, said set of momble contacts compris-

Ing mntacts for connecting said signal con-

ductors with said subsmlbex S stﬂtmn and o

contact a,dapted to close circwats through

S&ld ¢ common ' battery, said signal and said

,multa,neously

tion for controtling

simultaneously with the connection of the
sthscriber’s station with the sienal condue-
tor and means actvated by current in the 510~
naling circuit forclosing a lecaleireult throu gh
sald cominon batten* said sienal and sa1d
imeans for (ontiolhnﬁ* the mov “able contacts
but not passing tluovﬂ'h any of the contacts

| of sald set.
1s considered 1ts best &npllc&tmns but it may |

. with a subscuber s station, of signaling con-

4, In a swnalmg system, the combinstion

ductors and & set of movable contacts fixed
with relation to sach other, a signal whereby

o subseriber indicates a desue for communt-

cation, and means for controlling said mov-
able contaots said set of movable contacts
comprising contacts for connecting sald sig-
naling conductors with said subscriber’s sta-

tion and a contact adapted to close a circuit
through said means. for controlling the said

set of contacts and through said signal si-
with the LOHI]QGLIOH of the
subscriber’s station with the. 1<rnalmg COn-
ductors and contacts at the s subscriber’s sta-
the circuit through the
means for controllmﬂ' the said seb of mova.ble
contactg

| In a signaling system, the combination
Wlth a subscriber’s station, of signaling con-

ductors and a set of mov‘xble contaets fixed
with relation to each other, a signal Whewby
a subsecriber mdicates a de%ue Or COmmMunNi-
cation, and means for controlling said mov-
able contacts said set of movable contacts
COMPIISINg contacts for connecting said si1g-
naling conductors with said subscriber’s st
tion and a contact adapted to close a circuit
through said means for controlling the said
set, of contacts and through : wl signal si-

mulmnemml} with the connection wof the

subseriber’s station with the signaling con-
ductors, the sald signal and the sald means
for contmllmg the said set of contacts being
connected in parallel and contacts at the sub-
seriber’s station for controlling the circuit
through the means for controlling the said
set, of “movable contacts.

6. In a signaling system, the combination
with a subsecriber’s station provided with the
usyal receiver hook, of signaling conductors

a set of movable contacts Cfixed with velation
‘to each other and means for controlling said
movable contacts, said set of movable con-
tacts comprising contacts for connecting said
signaling conductom with said c:uchul)el
qtatmn and a contact adapted to close a cir-
cuit for the said means ‘E)l controlling the

sald set of contacts simultaneously with the
connection of the subsecriber’s station with
the signaling conductors and contacts at the
subscriber’s station actuated by the receiver
hook for controlling the said means for con-

trolling the said aet of movavle contacts.

7. In a signaling system, the combination

E? .
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nook, of a cord circuit, a

“common’ battery ! set of movable contacts comprising contacts

connected to said cord cireuit, a set of mos- _for connecting said signaling conductors with

other and means for controlling said movable |

contacts, said set of movable contacts con

prising contacts for connecting the sub-

seriber’s station with said cord circuit and a

_contact adapted to close & circuit for the said

means ior controlling the set of contacts
through said. “commnion’’ battery simultane-

ously with the connection of the subseriber’s
- station with the cord cireuit angd contacts at
the subscriber’s station actuated by the re- |
- with a plurality o

ceiver hook for controlling the said means

tor controlling the said set of movable con-
‘tacts. - -

8. Ina Signalmg‘systém, the combination

.with a subseriber’s station having a receiver

- ‘other, a signal whereby a subscriber indi-

o
-

40

hook, of signaling conductors and a set of
movable contacts fixed with relation to esch

cates a desire for communication, and means

“for controlling said movable contacts, said
set of movable contacts comprising contacts
for connecting said signaling conductors with |
said- subscriber’s
adapted to close a-circuit through said means

station and a  confact

for controlling the said set of contacts and
through said sienal simulteneously with the

connection of the subscriber’s station with

the signaling conductors and contacts at the
subscriber’s station actuated by the receiver
hook for controlling the said means for con-
trolling the said set of movable contacts.

9. In a signaling system the ‘combination
with a subscriber’s station having a receiver
hook, of signaling conductors and a set of
movable contacts fixed with relation to sach
other, a signal whereby a subscriber indi-
cates a desire for communication, and means

.. Tor controlling said movabie contacts, said

F

|

b

! ar

able contacts fixed with relation +to cach

f

|

sald subscriber’s station and a contact adagﬂ

ed to close a circuit through said means foi".

controliing the said set of contacts and

through said signal simultaneously with the

connection of the subseriber’s station with

- the signaling conductors and contacts at the

subscriber’s station ‘actuated by the re-

ceiver hook for controlling the said means

for controlling the said set of movable con-

tacts. : ST |
10. In a signaling system, the combination
% subsecribers’ stations, of
signaling conductors extending from each of
sald stations,
sponding to each subscriber’s station, other
sets of signaling conductors, selective devices
for connecting the conductors extending
from the subscribers’ stations with the said
other sets of signaling conductors, the signal-
ing and-selective conductors corresponding
to each station being connected with each of
the said selective devices, a circuit for each
of the selective _
1ts movement, the circuits for controlling the
moveinent ot the selective devices being
adapted to be initially closed through one of
sald selective conductors and means for
breaking the circuit through the last men-
tioned conductor upon the establishment of
the signaling ecircuit through a selective
device. | o

L3

In testimony whereof I have hereunto set

my hand in presence of two subscribing wit-
nesses. ' - -

LAWRENCE O. SURLES.

Witnesses: '
R. L. HoeaN,
Giumen ( 'HAPIN.
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