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To all whom it may concern:

- Beit known that I, CHARLES A. Sivps

Improvements in Transfer-Circuits for Tele-
hange Systems, of which the fol-

lowing is a specification. -
My 1nvention relates to improvements in

transfer-circuits for telephone-switchboards.
Inthe case of multiple switchboards each sub-

scriber’s line is multiplied through the vari-
ous sections thereof, so that each operator

has within her reach a multiple jack for each
line, so that she may readily establish com- |
Pplete connections for conversation between
the subscribers’ lines which are answered at
- her section and any of the other lines of the
exchange through the medium of said multi-

ple jacks. Inthe case of small switchboards,

however, where the expense of providing mul--

- tiple jacks for each of the lines upon the dif-

ferent sections of the switchboard is too great,
some other means must be provided to enable
‘the operators to establish talking connec-

t1ons between the various subscribers’ lines.
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This is ordinarily accomplished through the

- medium of transfer-circuits which are short
sections of metallic circuits extending be-
‘tween the sections of the switchboard which

they are designed to connect and terminate
1n a jack at either end. The operator then,

‘when a connection is to be established be-
- tween a calling party and another party

whose line terminates at a different section,

. connects her cord-circuit between the call-
- 1ng-line and a transfer- circuit which leads

to the desired section of the switchboard.
- The operator at the second section is then
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notified of the desired connection in some
‘manner and her cord-circuit is employed be-
~tween the other end of the same transfer-cir-
‘cuit and the line of the wanted party, where- -

by a complete talking-circuit 1s established
between the two subscribers.  To facilitate

‘the making and unmaking of such ‘connec-

tions, various methods of signaling have been

~ employed.

My invention relates more particularly to
-such transfer-circuits and means for readily
“signaling between the operators to facilitate
~the handling of such connections from an op-

-erating standpoint. - Naturally the greatest | the relay itself. The line 1?is shown as pro-

_ LES A. SIMPSON, &
citizen of the United States, residing at Chi-
“cago, m the county of Cook and State of Illi-
‘nois, have invented certain new and useful

F

~ Referring to Fig. 1, L and L? indicate
scribers’ lines extending in two limbs 2 and 8

~ Application filed October 37, 1904. Serial No. 230,208,

™

eld for such invention is in connection with

small  magneto - switchboards or magneto-
lamp switchboards or with small non-multi-
ple common-battery switchboards or in the

combination of these various types, where in
the changing from one system to the other or
in adding a new section of an improved type

| of line to an old-style switchboard it is neces-
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sary to interconnect the varioustypes of lines.

It 1s not intended, however, to limit the in-

vention to these uses, since it is apparent that

1t may be employed in various relations and

under various conditions. -

~ My invention isillustrated in the accompa-

nying drawings, in which the same reference

characters are used throughout the various.

figures to describe like parts, and in which—

- Figure 1is a diagram showing one applica- |
tion of the invention, and Fig. 2 is a similar
| view showing another application of the

same, and Fig. 3 is likewise a diagram show-

g the invention applied to still different

combinations of cord-circuits.: -

from their respective substations A and C to

the central office, where they terminate in

suitable spring-jacks J and J* upon different

sections of the switchboard. These lines are
of the ‘““magneto’ type, so termed for the

reason that each subscriber’s station is pro-

vided with a hand magneto-generator 4 to
generate the signaling-current by means. of
which the subscriber is enabled to call the
The usual arrangement of the

central office. ‘arrangement, of t}
various parts is shown. at the substation, said

parts including-a call-bell or ringer 5, a re-

| ceiver 6, a transmitter 7, and an induction-

sub-

70

75

8o

90

coil 8, a local battery 9 being provided to fur-

nish current for talking purposes. ‘The sub-

scribers’ lines may be provided with any suit--
able type of signaling apparatus at the cen-

tral office _
and I have shown the line L provided with

an incandescent-lamp signal S; whose circuit .

95
ce so far as my inventionis concerned,

is controlled by a line-relay R, which isini-
tially responsive to current from the magneto-

actuated by current from the. central com-
mon battery B flowing through its winding,

100

generator to the substation and is thereafter

one of the normally closed contacts of the
spring-jack and normally open.contacts of 105
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- the ringing-key 12.
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‘open contact 16 of the jack J2.

&

vided with a drop S? which is adapted to be | signals S* and S°,

operated by current from the hand-genera-
tor 4 at the substation. These types of lines
are well known, the former being termed
megneto—lemp” lines, Whlle the latter are
more commonly known as ““magneto-lines.”
It will be understood that ordinarily the
switchboard will be provided with one or the
other type, though both types sometimes oc-
cur upon a switchboard during a change
trom one to the other or when new sectiors

with later improved apparatus are added to

an old ir stallation. The cord-circuits E ard
I* located at the two sectior s of the switch-
:)oerd are of the usual magreto type, each
having o an arswerit g-plug P ard a callir -
plug P? havirg cortact-surfaces adapted to
reglster with the correspordirg cortacts of

the sprirg-jacks of the telephore-lire, the

tip-contacts of said plugs beirg joired by the
flexible strand ¢ and the sleeve-contacts by
the similar strand s, across which 1s bridged
the clearing-out drop S%. The usual opera-

tor’s set 10 is adapted to be connected with

the cord-circuit through the medium of a
suitable listening-key 11, while the ordinary
alternating ringing-generator is adapted to
be connected with the plug P* by means of
1t 1s common in this
type of cord-circuit to provide a second ring-

ing-key 13 in connection with the answering--

plug for convenience in ringing the calling
eubserlber without withdrawing the plug.

The transfer-circuit with which my mven-

tion 1s more directly concerned 1s indicated

at I and extends between the two sections of |

the switchboard at which the lines L and 12,
respectively, terminate. 1t 1s provided at

one end with a spring-jack J* and at the op-

posite end with a spring-jack J*, placed be-
fore the operators upon their respective sec-

tions of the switchboard. The tip-springs of

the jacks are directly connected by a conduc-
tor 14 and their sleeve springs or contacts by
the conductor 15. The spring J° is provided
with a pair of normally open contacts 16,
and- a similar pair of normally open contacts
17 are located in the jack J*. A relay r, pro-
vided with Wmdmgs differentially dlsposed
with reference to current in parallel, is pro-
vided for each transfer-circuit, said windings
having a common terminal connected by a
conductor, such as the branch 18, to the lwe
pole ot the central common better B, while
the other terminal of one of the Wmdmfrs 1S
joined to a conductor 19, leading to one of
the normally open contacts of the Spring-
jack J%, the other of which contactsis ground-
ed The second terminal of the other wind-

ing of sald relay » 1s similarly joined by con-
ductor 20 with the ungrounded normally

This reley r
1s provided with normelly open contacts, one
of which i1s grounded and from the other
of which parallel branches containing the

cuit of the signals S* end >,

| eluded 1n said strands.
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associated, respectively,
Wlth the jacks J3 and J* lead to the live pele
of the battery B. A call coming in over
the telephone line L, for mstenee 1S an-
swered by the oper ator in the usual man-
ner by the connection of the cord - circuit
E with the said line, who then inserts the
other plug P* of her cord - circuit into the
jack J® of the transfer-circuit extending be-
tween her section of the switchboard and the
section of the switchboard upon which the
wanted line—as, for instance, the line L*—

ends. In the case of the use of order-circuits
between the operators, which are common,
the operator at the first section informs the
operator at the second section what trunk to
use and what party is desired by the calling
subscriber, in which case the second oper ator
connects her cord-circuit E? with the jack J*
of said transfer-circuit and with the ]aeh J*
of the wanted subscriber and proceeds to call
the latter subscriber through the medium of
her ringing-key 12. In case the order-cir-
cult 1s not employed, the insertion of the plug
P? mm the jack J° of the transfer-circuit 1
closes the normally open contacts of said
jack, thereby causing current to flow through
the left-hand WlIld]l‘lU‘ of the relay r to ener-
o17e the same, which completes the circuit of
the parallel 81gnels S* and S°, which are re-
spectively associated with the opposite ends
of the trunks, thereby attracting the atten-

| tion of the 0pe1et01 at the second section,

who connects her cord-circuit with the trans-
fer-circuit to receive the order eitheriromthe
Initiating operator or from the subscriber di-
rect, who 1s asked to repeat the same. The
insertion of the answering-plug of the cord-
circuit I* causes current to flow through the
second half of the relay r, thereby deéner-
gizing the same and causing 1t to open the cir-

which are re-
tired. A thr ouo'h talking eenneetion 1s thus
established between the subscribers, at the

‘end of which the subscribers give the clear-

ing-out signal by operating their magneto-
generators, which causes the operation of one
or both eleermn‘-eut drops 5, when the cord-
circuits E and E?are withdrawn and all parts
restored to normal condition. In case but
one of the clearing-out drops is operated, the
withdrawal of the cord-circuit at that end of
the transfer-circuit causes the signal-lamps S*
and S° to be lighted, which operates as a clear-
ing-out signal for the second operator, who
takes down her cord-circuit, thereby restor-

| ing all parts to normal condition.

n Fig. 2 this transfer-circuit is shown as
adapted for use between magneto-lamp cord-
circuits, such as the circuit I*, and common
battery cord-circuits, as at I£*. The former
cord-circult is provided with a relay, such as
r?, bridged across 1ts talking-strands upon op-
posﬂ:e sides of the condensers ¢ imcil ¢*, 1n-
The emrespondlnfr
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. rela at’ the end of the oord elromt oonneot—

ed w1th the -subscribers’ line receives: the
- clearing-out current from his hand-generator

- and serves when thus energized to close the
circuit of the clearing-out lamp- correspond-=

ing to lamp S¢. At the samme time the locking-

circuit of the other winding of said relay.is
completed to maintain the lamp operated |

~ after the clearing- out current has. ceased.

IO

~is of the type that is commonly.employed |{
 with small common-battery switchboards, in |
- which the relay 7° is provided with Wllldl]il S

20

This type of cord-circuitis pertloule,rly adapt-

ed for use with magneto-lamp lines, such as
the line L, except with the ]aok—rlngs ground-

ed. Its further arrangement and operation

are thought tobe obvious, and therefore do.
not require an extensive desorlptmn The

cord-circuit at the opposite end of the trunk

upon opposite sides of the common battery B
to furnish current to the substation for talk-
ing. .This relay controls the circuit of the
supervisory signal S’. The operation of the

transfer-01rcu1t In connection with these two

cord-circuits is the same as before described,

‘except that the clearing - out signal would

- necessarily be given the other operator by the

30
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‘dered inert.
for use with lines provided at the central
office with apparatus like that shown in con-

‘nection with the line L When ohenged to com-
mon battery.

of cord-circuits.

withdrawal of a plug from one end of the
- same. As in the former |
that the signals S* and S, associated with the
opposite ends of said transfer - circuit, are
lichted whenever a plug is inserted in one of

the jacks only and at all other times are ren-
The. cord-circuit E* is adapted

1t often heppens thet a- portlon of the

switchboard is provided with common-bat-
- tery lines and another portion with magneto-
lines, the most common occurrences of this

rm:{ed arrangement being where the lines are

in course of change from magneto to common
battery or where a new common-battery sec-
tion is added to an old magneto-switchboard.

Fig. 3 indicates how this circuit may, Wlthout
change, be utilized between sections of a

as, for instance, between two magneto-lamp-

system positions, between two magneto posi-

- tions, between one Inagneto—lemp system and

6o

a me,gneto position, or between a common-

battery position and erther of the other types
of positions.

- While 1 hswe thus described various a,ppll-.

- cations of my invention and one specificform
- of the same, it is apparent that it may be used
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In various other relations and for various

purposes and with modified arrangements | |

figure, it is obvious

l

| with subscribers lines terminating upon dif-

- switchboard employing such different types |
In fact, one special advan-
tage of this transfer—olromt which forms the
subject of my invention, is the fact that while -
extremely simple it is smtable for use with-
- out change between various types of lines—

W1thout depa,rtmg from the sp1r1t or scope
thereof -

‘What I claim 1s——-".” - |
1. Ina telephone system, the combination

ferent switchboard-sections, of a transfer-cir-
cuit extending between said Seotlons means at

each said section to connect the subscmbere |

lines thereof with the said transfer-circuit to
establish a complete talking-circuit between .
the subscribers, two signals permanently con-
nected in perellel associated one with each

end of the said transfer—olreult and means

‘actuated in. making and unmaklng connec-

tions with the said transfer-circuit for suit-

ably controlling the circuit of said signals, .
“' eubsta,ntrally as described. -
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2. In a telephone system, the eombmatlon' o

‘with subscribers’ lines terminating upon dif-
ferent switchboard-sections, of a transfer-cir-
cuit extending between said sections, means
at each said section to connect the sub-
scribers’ lines thereof with the said transfer-
_cireuit to establish a complete talking-circuit
| between the subscribers, a

signal associated
with each end of the said transter—o1rou1t a Ire-

layy associated with the said tra,nsfer-olromt to
control the circuit of said signals, and means
for suitably actuating said I’el&jf In making

and unmaking oonneotlons with ~the S&ld
transfer-circuit.

3. Ina telephone system, the eornbmatlon_ o
with subscribers’ lines terminating upon dif-

ferent sw1tohboa,rd—seotlons of a transfer-cir-

cuit extendlng between sald sections, means
at each said section to connect the sub~

scribers’ lines thereof with the. said transfer-

with each end of the said transfer-circuit, a
differential relay controlling the operetlng—-
circuits of said signals, and means actuated m

making and 11nrnek1n«r connections with said

95
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circuit to establish a complete talking-circuit
‘between the subscribers, a signal associated

105

transfer-circuit to oontrol the operation of "

sald relay to thereby suitably control the op-

| eration of sald fﬂgna,ls substentla,lly as de—-
seribed. -

4. In a telephone system the oornblnatwn
with subscribers’ lines. terminating upon dif-

ferent, smtchboerd—seetlons of a transfer-cir-
cuit extending between sald sections, means

at eeoh said_section. to connect the sub-

scribers’ lines thereof with the said transfer-
circuit to establish a complete talking-circuit

‘between the subscribérs, a signal associated
‘with each end of the said transfer-circuit, a

daff

circuit and controlling the circuit of said sig-

erential relay associated with the trensfer—

II0O
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nals, one winding of said relay being con-

trolled from one end of the said transfer-cir-

cuit and the other from the other end thereof,
whereby when a connection 1s esta,bhshed

25

with: elther end of the transfer-circuit alone
the 'said signals are operated and when con- -

neetlon e:ﬂsts mth both ends of the o1reu1t or

130- .
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with neither end, the said signals are inert, "

substantlally as described.

In a telephone system, the combination
With subscribers” lines terminating upon dif-
ferent switchboard-sections, of a transfer-cir-
cuit extending between said sections, means
at each said section to connect the sub-

- scribers’ lines thereof with the said transfer-

circuit to establish a complete talking-circuit
between the subscribers, a signal associated

with each end of the said transfer-circuit, and

means whereby when a connection is estab—
lished with elther end of said circuit said sig-

nals are operated and when a connection ex-

I'5
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1sts with both ends or with neither end of said
transfer-circuits said signals are inert, sub-
stantially as described.

6. In a telephone system the combination

with subseribers’ lines terminating upon dif-

ferent switchboard-sections, of a transfer-cir-
cult extending between the 'said sections and
terminating in a spring-jack at each end,

'eord-clrcults at each said section to connect
the subscribers’ lines with the said transfer-
- circult to establish a complete talking-circuit

between the subscribers, a signal associated
with each end of the transfer—clrcult a differ-

ential relay controlling the flow of current

through said signals, contacts in each Spring-

816,131

jack of the transfer-cir cuit controlling one of
the windings of said differential relay where-
by when the cord-circuits are not connected
with the transfer - circuit or are connected
with both ends of the same, the said differen-
tial relay 1s rendered inoperative but when a
connection exists with either end of the trans-
fer-circuit the said relay is operated to cause
the operation of thesald signals, substantially
as described.

7. In a telephone system, the combination
with a transfer-circuit extending between dif-
ferent, switchboard-sections and terminating
In spring-jacks thereon, of signals assocmted
with said spring-jacks, contacts and circuit
connections associated with said jacks and
transfer-circuit but independent of the talk-
ing-circuit thereof for controlling said signals,
sald contacts being controlled by the makmg
and unmaking of connectmns with smd jacks,
whereby the Smd transfer-circuit is adapted
for use with various types of cord - cucu1ts
substantially as described.

In witness whereof I hereunto subsecribe
my name in the presence of two witnesses.

CHAS. A. SIMPSON.

Witnesses:

Eprta . GRIER,
RoBeErT LEWIS AMES.
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