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Un ‘ITED ' STATES

PATENT OFFICE.

CHARLES E SCRIBNER OF CHICAGO, ILLINOIS, ASSIGNOR TO THE WESTERN
ELECTRIC COMPANY OF SAME PLACE.

TRA‘-NSFE'R SYSTEMHEQR‘SWITCH BOARDS.

SPEGIFICATION forming pelt of Letters Pe.tent No 502 7'71 deted August 8, 1893,
Apphcetlon filed October 27 1890 Serlel No. 869 405 (No medel )

Jo all whom- it ma Y CONCEFI: |
Be it known that I, CHARLES E. SCRIBNER,
a citizen of the Umted States, residing at Chl—
cago, in the county of ‘Cook end Stete of Illi-
nois, have invented a certain new and useful
Improvement in Transfer Systems for Switch-

1S & tull , clear, conecise, and exact descrlptlon

'systems in which'standard or table switch

boards are employed, each table or switch
board having switches and annunciators for
a different set or group of lines; several such
switeh boards or tables may be used in the
same exchange with means for transferring
the oonneotlons between the dif
boards or tables. Several different transfer
systems have been heretofore employed in
such exchanges. Hach operator is provided
with a sufficient number of transfer wire con-
nections and suitable apparatus extending to
each other operator of the exchange to ena,ble
her to transact the business orwmatmg at
her table.

My invention herein- relates to stich trans-
fer apparatus and circuits, and its objects
are, first, to enable an operator at one board
fo throw her subseriber into connection with
the operator of another board; and by the act

of such connection to mdloate upon an an-

nunciator at the other board that such' a con-

nection has been made; second, to enable the | .
station a is provided with the usual telephone

operator at the second board to complete such

‘connection and. by the act of completing the

connection to indieate to the operator at the
first board that-such has been done; third, my
invention comprises circuits for the different
subscribers’ groups upon different switch
boards and transfer- ‘apparatus consisting of
different transfer wires connected between
the boerds, each separate transfer connection

comprising two clearing out annuneciators so

arranged that only one of said clearing: out
annunciators will be included in the 01rcu1t

‘while the other elearing out annuneiator will

be brought into circuit on the removal of the
first; eud ‘fourth, the provision of circuits
and ennuncmtors to give the operators warn-
ing of any accidental dlSCODIlthIOD of the

‘erent smteh'

connection before the use of such connec-
tion has terminated, consisting in the switch-

ing apparatus, Whereb_y a battery is closed

throufrh the one or the other of the clearing
out annunoletors as the case may be as one

‘or the other of the pluﬂ's is accidentally re-
boards, (Case No. 232,) of which the following |

moved

53

‘My invention WIH be more readily under-

reference being had to the accompanying i stood by reference tothe’ a,ooompenymn' draw-

drawings, forming a part of this specification. ﬁflncfe, in which—

My 1nvent10n reletee to telephone exchange |

Figure 1 is a diagram illustrative of two

60

telephone lines, the different switch boards

of the same exohange connected together, one
of my transfer connections uniting seld lmes

Fig.21s esufie elevation of thetransfer ew1toh |
Fig.

Flg 3 is a view from below of the same.

4 is a side elevation in section of the listen- -

ing key operated by the plug. - Fig. 5 is a

front elevation thereof. .

spring and rubber projections through the
same which is mounted upon a,nother of the

springs.

The transfer switch as shown in Flﬂ's 2and

3 is of well known construction. A pluﬂ‘ in-

"Fig. 6 1s a perspec-
tive view showing the slot through oneé of the

75

serted therein completes a connection be- .

tween the spring and the plug, the movement

of this main spring serving-to close a sepa-
rate set of oonteots mth whlch the swwch is

provided.

Thelistening key bhOWII in FI*D'S 4,5and 61 is
a form her etofore invented by me end shown
in one or more of my pending applications.

‘Referring now to Fig. 1 the subsecriber’s

80

outfit and is connected by wire b with an or-

dinary switch ¢ upon oneof theswitch boards

of the exchange, and thence in the usual -

manner through individual annunciator d.

phone lines will thus be connected with each
board—say a hundred. The operator will be

gC
It will be understood- that a group of tele- -

provided with the required number of cords o

and plugs e f and with the ‘usual telephone
and signaling apparatus.
station ¢ is also provided with the usual sub-
seriber’s outfit.
ground at station g through an ordinary
spring jack switch 2 and thus in the usual

05

The subscriber’s «

The line h extends from

100

manner through individual annunciator £ to
g1ound Stetlon g and its line h and its"
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switch 2 and annunciator © may be consid-
ered as belonging to a group or switch board
distinet from that of station a, and my in-
vention relates more particularly to the means
of making the connections and disconnec-
tions between two such stations—as station

a and station g—of two separate groups of -

lines, or of two separate switch boards; such
transfer apparatus being adapted to be used

in connection with the ordinary pairs of cords.

and plugs and telephone outfits of the dif-
ferent operators. Ihaveshownin Fig.1 only
one such transfer wire and its connections
from each operator’s table or outfit 1 to the
other operator’s table or outfit 2. Thus by

means of the transfer switch/ and its connec-

tions operator 1 may transfer any line of her |

group to the operator at station 2 to enable

nection with the line called for; by means of
transfer switch m. The 0pemt01 at station 2
(being provided with pairs of cords and plugs
similar to the pair e f of operator 1) may
transfer the connection of any line of her

group to operator 1 to permit Operator 1 to

complete the connection. |
I will now describe the manner of mak-
ing the transfer connections and I will as-

sume-that subseriber of station a desires a
connection with the subseriber of station g.
Subscriber of station « first operates indi-
vidual annunciator dand takes down his tele- |
Operator 1 answers by inserting plug

phone.
e of a pair in switeh ¢ as shown and making

connection with her telephone by a smtable --
The operator now listening re-.
ceives the order for connection with sub-
seriber of station. g, thereupon sheinserts the
other plug f of the pair in the transfer switch -
[ of the transfer line extending to the board |
upon which is placed switch 2 of subseriber
g. 'The insertion of the plug f serves to op-.
- erate annunciator n’ and also the transfer
annunciator n* of operator 2. It will be un-
derstood that when plug 7 is thus inserted in
transfer switch / that the connecting plug »°

smtch 7.

is removed from switch 2 and is reqtmcr in the
socket of the switeh nt

from ground through battery 75 throungh the
contacts n® of transfer switch Z and thence

through transfer annunciator n?® and thence
to the spring n° of switch n*and thence to the
heel of plug n® and thence to the cord n® of
said.plug and thence by wire »n° to the trans-
fer switch / and thence as shown through an-
nunciator n’ to plug e and switch ¢ and over
line b to ground at the sta,tmn of subscriber

Q. Thus . annunciators n” and n?are brought
into the circuit of the battery n®.
f is practically grounded, being connected to

earth through the lemalnder of the cord cir--
hence I term.
1t a “grounded terminal plug. » The operator
2 seeing the shutter of annunciatorn?fall im- .

cuit and the subscriber’s line;

mer]la,tely lifts plug n® from the socket of the
switch »n* corresponding to annunciator n?

1 to discounect
| contacts n° will be opened and hence battery

The cirenits formed ;.
when plug fis thus inserted may be traced

The plun'

502,771

and receiving the order repeated by operator
1 or subscriber a at once inserts a plug n® in
switch 2, thus completing the connection. As
soon as the plug n? is lifted from its socket

in switch »*the eircuit of the battery nS

76

through annunciator n” is opened (the mag-

net of annunciator n? being also de- energlzed)

:zmd thus operator 1 ﬁndmn' that annunciator
n’ will remain up knows that the order has
been received and is being attended to by
operator 2, Operator 2 having thus com-
pleted the connection may throw the lever
n' of switeh n* so as to disconnect her tele-
phone.
thus connected together may be traced from
eground at station of subscriber ¢ over line
b through switeh ¢, pair of plugs e f, over wire
n? to cord m® and plug % and thence thr ough
switch 2 over line 2 to ground at station of
subseriber a. Clea,rmcr out annunciator »n’
being in the cireuit elther subscriber by
sendmn‘ current to line may signal operator
On removing plug f the

n® will find circuit through annuneciator n?
thus notifying operator 2 that the dlE:COHH@G-
tion has been made.
tery n® may be traced from ground through

the battery, thence to spring 7 of switeh 7!

and thence through annuneiatorn® and thence

‘through the contact and spring of switch /,

and thence over wire n’ to cord =8 plug n’
switch 2, wire & and to ground at station of
subscriber g. Thus it will be seen that when
two telephone lines are connected the clear-

ing out annunciator of the pair of cordsused
1n making the connection between the switch

of the calling line and the transfer switch will

:conneeted from the transfer sw1tch the trans- '

fer annunciator n® will be automatically op-

erated to notify the operator at the board of

the subscriber called of the clearing out sig-
nal; thereupon the operator thus notlﬁed will
withdraw the conneetmn‘ plug,asn? from the
called subscriber’s sxvlteh and restore the same
to 1ts normal position in the socket of its
switch as nd.
I have shown the plug of the listening key
o of the outfit of operator 1 with its plun' rest-
ing In its socket, its metallic heel acting as a
wedge to separate the smmw from its connec-
tion with the battery 7’
I have not deemed a detail descrlptlon of

the transfer switch as shown in Figs. 2 and 3.

necessary. Sufficeit tosay that a pluw being
inserted lifts spring » from its normal contaet

g, spring p being thus llfted carries contact

spring r against contact s. Thus as ‘hereto-
fore descubed with respect to transfer switch
{ the insertion of a plug automatically closes
the contact spring r and contact s, that is,
closes contacts n° of switch 7. When the plug

1s withdrawn the sw1tch assumes the position
, also indicated at switech .

indicated in Fig. 2
m of Fig. 1.

The circuit of the two subseribers

The circuit from bat-
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The listening key or switch illustrated in
detail in Figs. 4, 5 and 6 1 have not deemed
necessary to describe in detail.

The connecting plug having a metallic heel
electrically connected with the cord normally

restsin thesocket as shown at switch o of Fig.
- 1. Onremoving this plug from thesocket the
switchassumestheposifionindicated atswitch

n* of Fig. 1; also indicated in Figs. 4 and 5.
By throwing the lever as n*’ the spring ¢ may
be lifted from its contact ¢ with the tele-
phone. It will be observed that the contacts

n® of transfer switch [ will be closed when
plug f is inserted, and that when the plug n®

is resting in its socket in the switching de-
vice n* the spring n' will be in contact with
the plug »® and hence in connection with its
cord nb.

The circuit of b&ttery n’ with respect to
the annunciator n* is controlled by the trans-
fer switch / and the switching device n*; thus

when the plug is removed from transfer-

switeh ! and plug n3is in its socket there will
be no current through annunciator n*; insert
plug / as shown and there will be circuit
from battery »n° through annunciator n?; re-
move plug n° from its ‘socket and current will
be cut off from annunciator n®; again while
plug 78 is removed from its Socket “withdraw
plug 7 from transfer switch /and current will
be restored toannunciator n?; in other words
we have at the different boards a switching
device connected in circuit with a battery
and an annunciator; no matter what may be
the position of these two switching devices a
change in the position of the other switch
will either disconnect or connect the battery
from the annunnciator accordingly as the bat-
tery is connected or disconnected from the
annunciator at the time the change i1s made.

1t will be further observed that the cireuit of |

the battery n° through annunciator n° may
be controlled at either switeh board by the
switching device of the different operators
connected therewith, and it matters not what
may be the position of either switching de-
vice a change of the circuit at either switch-
ing device ehanﬂ'es the electrical condition of
the annunciator.

"Having thus deseribed my invention, I

claim as new and desire to secure by Letters
Patent— |

1. A telephone line extending from oround
at a subscriber’s station thereon throuﬂ‘h an
annunciator as n” at one board of an exchanﬂ*e
and thence through a switching device as nd
at another board of the ewha,nn'e and thence
through a battery to ground, whereby on
opening the circuit at sald smtchmﬂ' device
the battery is disconnected from the annun-

ciator at the first board, substantially asand |

for the purpose Spe(nﬁed

2. The combination with a telephone line
extending from earth at a substation to an
exchange and connected with a conductor ter-
mmatmﬂ' in a connecting plug thereat, of a
spring Jack into which 3aid plug is 1nserted

'norma,lly separated contact points.on said

jack closed together by said plug, and a local
branch circuit extending from said terminal
plug through an annuneciator and said nor-
mally open “contact pemts to earth substa,n-
tla,lly as described.

3. The combination with a tra,nsfer line of
a signaling circuit normally closed at the

sending end thereof, but adapted to be opened

when connection is made with the transfer
circuit at that end, and normally open at the
receiving end thereof but adapted to be closed
when connection is made to that end of the
signaling circuit, anindicator at thereceiving
end and a source of electricity in the signal-
ing circuit, substantially as described.
4, In combination with the signaling circuit

of a transfer line terminating at one end ina -
spring jack, and at the other end in a termi-
of contact points controlled by the

nal plug,
spring Jaek toopen the signaling circuit when

& plun‘ 18 inserted into the Jack a cord switch

forthe terminal plugadapted to close thesig-
naling circuit when the plug is removed from
the socket, and an indicator at the receiving
end of the transfer line in the signaling cir-
cuit, substantially as deseribed.

.7{3

75

3C

Qo

5. The combination in a signaling circuit 95

for a transfer system, of & smtch at each end
thereof adapted to be actuated by the act of
establishing connection with the trunk line to

alternate between two contact points, onecon-

tact of each switch being connected to one

pole of a grounded battery, and the othercon-

tact of each switeh being connected to earth,

and a conductor including an indicator join-

ing the levers of the said switches, whereby
the circuits are altered to actuate the indi-
cator when either switeh is operated, sub-
stantially as described. -

6. The combination with a transtfer line ter-
minating in a spring jack at one end, and in

a termmal plug at the other, of a emtch con--

trolled by the spring jack, and a cord switch
controlled by the terminal plug, each of said

I0GC

105

ITO

switches having a lever adapted to be alter-
nated between a ground contact and a con-

tact connected to one pole of a grounded bat-

tery, both of saild contacts being connected to
the same pole of the same battery, or to simi-
lar poles of an equal battery, and a conductor
including an indicator at the receiving station

connecting the said levers, whereby when
either switch i3 in its normal position, the

other being in its alternate position, the said

115

120

indicator is operated, substantially as de- -

seribed.,

7. The combination with a spring jack at
one switchboard, of a local branch circuit ex-
tending from said spring jack to earth through

125

an annunciator at another switchboard and a ;

battery, and normally open at contact points

upon said spring jack adapted to be closed

130
‘together-by the insertion of a plug into said
jack, and a grounded terminal plug adapted

for 1nse1t10n into said Jack subetantla,lly as

described.
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8. The combination with a spring jack at | the spring jack and itscircuitis opened when

one switchboard, of a grounded eonnectmn'
plug thereat adapted for insertion into sald
jack, circuit connections from said jack to a
terminal plug at another switechboard, an an-
nunciator thereat, a cord switch socket for
sald terminal plug, and local circuit connec-
tions extending from said terminal plug to
earth through said annunciator, the contact
points of said switch,and a source of electric-

ity, substantially as described. _
- 9. The combination with a spring jack at
one switchboard, of a terminal plug connect-

ed therewith at another switchboard, a nor-
| connected to earth and terminating in aspring

imally closed cord switch socket for said plug,

and an annunciator thereat, normally open
1 substantially as desecribed.

contact points upon said spring J‘Lck adapted

to be closed together when a plug is inserted
1nto the jack, and a conducting eircuit includ-

ing said contact points upon the spring jack,
the contact points of the cord switeh,said an- .

nunciator, and a battery, whereby the annun-
ciator is operated when a plug isinserted into |

the terminal plug is removed from its socket,
substantially as described.

10. The ecombination with a spring jack at.

one switchboard, provided with normally
closed contact points adapted to be separated
when a plug 18 Inserted into the jack, of a
terminal plug at another switchboard con-

nected with the line spring of said jack, an
annunciator at said second board, a local cir-

1 cuit extending from ground through said con-

tact points on the spring jack, the annuncia-
tor, and a source of electricity and connected
with said terminal plug, and a telephoneline

jack into which said terminal plng is inserted,

In witness whereof I hereunto subseribemy
name this 9th day of October, A. D. 1890.
CHARLES E. SCRIBNER.
Witnesses: |
KLLA EDLER,
GEORGE P. BARTON.
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