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Specification of Letters Patent. Patented Jan. 4,'1916.‘,

. Ap.plication filed March 19,1915. Seri"aly Wo. 15,437.

To all whom it may concern:

Be it known that I, Auex E. LunpeiL, 5
citizen of the United States, residing at New

York, in the county of Bronx and State of
‘New York, have invented certain new and’
useful Improvements in Automatic Tele- .

--phone Systems, of which the following is a
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full, clear; concise, and exact description.

~ This-invention relates to telephone sys-
tems employing mechanical switches which
are controlled by means of a sending device
locited at the central station. This sending

‘device may be operated by an operator if the -
system is of the type commonly known as

semi-automatic, or it may be a register
sender which is set by the controlling deviee

at the calling substation, 4s in a full auto-

matic system. : .
The principal feature of this invention re-

sides in having at all times. a plurality of

connecting circuits preselected or . allotted.
and ‘a sending
with or connected: to’each of said preselected
circuits. By means of this invention; when
two calls are answered practically simulta-
neously, no delay is necessitated in waiting

* for the sending device to be associated with

» the selected cord circuit.
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. In the drawings, Figures 1 and 2‘,'taken

together with Fig. 1 above Fig. 2, represents -
so much of the circuits of a full automatic.

system embodying my invention as is mec-

essary for a clear u:\%erstandingthereof.a B

The automatic switches shown in the

drawings may be of a structure. similar: to

that shown in Patent No. 1,123,696. The
sender cord finder switch shown in Fig. 2,

however, will ordinarily be provided with

but a single set of brushes.
The sequence

ings may be similar to that disclosed -in

Patent No. 1,127,808. The numerals which

appear adjacent to the sequence switch con-

tacts diagrammatically represented in vari-

ous portions of the drawing indicate the po-
citions of the sequence switch at which these
contacts are closed with the exception that

the controlling contacts, one of which ap-.
pears immediately above the motor magnet "

of each of the sequence switches, are.open
only at the positions indicated by the nu-

merals adjacent thereto and therefore the se- -
. quence
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; switches can stop in only these posi-
‘tions. -

device definitely associated .

switches shown in the draw- - pl '
- switch of the connecting circuit will be in

In the specification the-numbers: in,
brackets following the reference characters .

of the sequence switch contacts designate the.

position of the sequence switch at the time .

the circuit ‘exists.

The rotary switching devices._showhv at the

left in Fig. 1 and at the lower right corner
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in Fig. 2 are allotters. 'The motor means for _

these allotter switches may be similar to that.

for the sequence switches. 'The switch shaft,

however, is provided with an arm carrying
a pair of ‘brushes instead of the series of
disks as-iin the sequence switch. Tt is
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thought that the operation of these devices .
will be readily understood from the follow- -

ing description of the circuits. , .

In the present embodiment of my inven-
tion each cord circuit is provided at one end
with a line finding switch 1 and at the other
end with a selector switch 2, both being of

the panel type as previously stated. Upon * :
-78
séribers whose lines terminate in the panel = -
‘banls traversed by the brushes of the switches -
‘1, a preselected-switch 1 is caused to imme- "

the initiation of a call by any of the sub-

diately move to and select the terminals of

the calling line. /The calling subscriber will .

thereupon actuate the sending device at the

70

&0

substation to register the designation.of the ’
line wanted:in a ‘register sender which was, -

line finder prior to its actuation. -

As the manner of  operation of ‘the -

" preselected and definitely associated with the
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switches forms no part of the present in-

vention, we will now. assume that the sub-
scriber at A has initiated a call and such call
has been extended through line finder 1-and:
selector 2 and the succeeding switches to the
wanted subscriber. We will further assume
that the subscribers have finished. their con-

‘versation and disconnection is about to tike:

place, - During .conversation the sequence.
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position 12. Upon the subscribers’ hanging -

-up, the supervisory relays 3.and 4.will be de-
energized and open the circuit for relay 5

which in retracting its armature will :com-

“plete a circuit from battery through- the con--
necting circuit sequence switch motor mag--
net.6, back-contact and armature of relay:5;
sequence . switch contact. 7, (127 and 13) .to." -
ground. The connecting" circuit sequence -
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switch thereupon moves to position 14 under:.
the control of ‘sequence -swifch contaet T:

In position 14 a

circuit is completed through
“sequence switch contact’d for the down-drive -

‘clutch magnet 8 of the selector switch 2 and

110
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the switch returns to its hormal position."
As the-selector switch approaches normal
the interrupter brush 10 engages the con-
ducting segment 11 and completes a circuit
frem battery through sequence switch mo-
tor magnet 6, sequence switch contact 12
(14) contact 11 and brush 10 to ground.
The sequence switch thereupon moves to. po-

- sition 15;

10

In position 15 a circuit is cdmpleted
through the sequence switch contact 9, for
the down-drive clutch magnet 15 of the

- finder switch 1. As the finder switch ap-
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‘proaches its normal position, brush 16 there-

of engages the conducting segment 17 and
completes a . circuit from battery through
sequence. switch motor magnet 6, contact 12
(15), segment - 17 and brush 16 to ground.
This moves the sequence switch to position

16 in which position it remains until it is

preselected by the allotter 18.

At all times when the system is at rest
there are two preselected line finder switches,
the sequence switch of one being in position
1, the sequence. switch of the other being in
position- 18. Upon the initiation of a call,
the finder switch, the sequence switch of
which 1s in position 1. will be first actuated

~and the sequence switch of the second pre--
-selected finder will immediately go into vo- -

sition 1 upon the actuation of the first. The
reason for this and the manner in which it
is accomplished will presently appear.

The allotter 18 is.caused, unon starting
it into operation. to select a finder switch
having its sequence switch in position 16
and’ cause the connection of a sender cord
finder 29 to the connecting circuit of said
cord finder. The allotter remains on the
‘terminals. of this cord finder until its se-

~ auence switch moves into pesition 1, or the
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first vreselected position. Assuming now
that the brushes of the allotter 18 are on the
contacts individual to the line finder switch
diagrammatically indicated bv the dotted
rectangle which appears at the left in Fig.
1, upon the sequence switch of this finder

going into position 1, a circuit will be com-

pleted from battery throuwgh motor magnet
20 of allotter 18, brush 21 and the contact
engaged thereby, sequence switch contact 22
to ground. The allotter switch will begin to
rotate. and will continute to rotate until its
brush 21 engages a terminal éonnected to a

" contact 22, the sequence switch of which

is not in positicns 1 to 15. 'As the contacts
individual to the finder switch. of the con-
necting circuit shown in the drawings will
be next engaged by the allotter brush and
as- the sequence switch of this connecting

- eircuit is in position 16, contact 22 will be
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‘open and the circuit through metor magnet

20 will be interrupted. The allotter brushes
will therefore stop on the contacts of this

1,188,466

connecting circuit. - The brush 23 of the
allotter will complete a circuit from ground
through. the contact engaged thereby, se-
quence switch -contact 12 (16) sequence
switch motor magnet 6 to grounded battery,

‘causing the line finder sequence switch to go

to position 17. ,

Before continuing the description we will
consider the senders and the sender cord
finders. As many register senders are pro-
vided as are necessary to handle the maxi-
mum number of simultaheous or substan-
tially simultaneous calls. A register sender
is diagrammatically indicated in the dotted
rectangle at the left in Fig. 2 of the draw-
ing. Each register sender is definitely asso-
ciated with a sender cord finder such as
switch 29 in Fig. 2.. A second sender cord
finder switch is indicated at the dctted rec-
tangle at the right in Fig. 2. Associated
with the sender cord finder switches is-an
allotter 24, which is similar in function and
operation to that in Fig. 1. This allotter
determines the order in which the register
senders or rather the register sender cord
finders shall be actuated. At the time a
sender finishes its operation in setting up a
connection its cord finder sequence switch
will be in position 14.. When the sender has
finished its operaticn, contact 25 may be

“closed in any desired manner as by the se-

quence switch associated with the sender.
This will complete a circuit from battery
through the sender cord finder sequence
switch motor magnet 26, contact 27, (14),
contact 25 to ground. The cord finder se-
quence switch thereupon moves to position
15. In pesition 15 a circuit is completed
from battery, through the down-drive clutch
magnet 30, sequence switch contact 81 (15)
to ground. The finder switch thereupon re-
turns to normal. As it approaches the nor-
mal position, a circuit is completed from
battery, through sequence switch motor
magnet 26, sequence switch contact 34 (15),
contact 33 and right spring of brush 82 to
ground. The cord finder sequence switch
thereupon moves into position 16, in which
position it remains until it is seized by the
allotter 24.. It may be here noted that the

_allotter, after seizing the cord finder, re-

mains on the contact individual thereto un-
til the switch starts into operation.

We will now assume that the brushes of
the allotter 24 are on the contacts individual
to the switch 29" indicated at the right in
Fig. 2 and the switch starts into operation.
A circuit will be completed from ground,-

“through the right spring of brush 32’, con-
tact 36, contact and inner brush of the al-

lotter 24, motor magnet 33, to grounded bat-
tery. The allotter will thereupon start into
operation and will continue moving as long
as its inner brush engages contacts indi-
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_ vidhal to finder §witches “having their se-

""quence switches in positions 1 to 15, a cir- -

cuit for. the motor magnet being maintained
-through the innermost brugh, the contacts

- tacts 37 (1 to 15) of the varidus switches, to
* ground. If the allotter brushes engage the

- contacts individual to switch 29, the circuit
* - through motor magnet .35 will-ibe - inter- *
-rupted . at ‘contact ‘37 '(the. sequence ‘switch
“-_'of this cord finder being in position 16)

410
‘and the allotter will stop. A: circuit will

“now be compleéted from battery, through mo-

. -tor magnet 26, to sequence switch contact 37
118 (16)-. outermost ‘brush of allotter 24; to

- v .the connecting circuit sequence switch:‘goes
: 20 "into ‘position 17 ‘which occurred vpon the
' -.seizing of its contacts by the allotter 18, a
" cirenit is completed: from battery through
- 'the relay 38, sequence switch contact 39 (17),

- 25" Relay 38.is"energized and in. attracting its
.~ armature.completes. a circuit from battery

. through, sequence switch magnet 26, se-

- quence .switch contact 40 (17), cbntact and
left armature of relay 38 to ground. The
cord finder sequence switch thereupon moves

" to position 18 thus completing a circuit from
- battery through the updrive clutch magnet

- 30

- 41, sequence switch contact 40. (18), front'
».- ‘contact and left armature of relay 38 to-

f’};;:. . ground: ~ The cord finder starts and as it
"+ leaves its normal position its interrupter

gment 36 and thus starts the allotter'hunt-
ing “for another. cord finder the sequence

only one line finder switch can be in position
17-at a time, the contact:42 of only one of

. said sequence switches can be open at this
.45 time} therefore, as the cord finder brushes
" traverse the connecting circuit terminals-in
.. the bank, relay 38 will be maintained ener-

" gized by a circuit through the winding of

. said relay, its front contact and right arma-
" ture, brush 48 and contacts engaged thereby

" the one which is awaiting the sender. While

, 5.; the -cord finder switch brushes are passing

right armature thereof, sequence switch con-
46 tact 44,interrupter 45 and interrupter brush
. while the cord finder brushes are centrally
- positioned on the sets of contacts of .the

‘switch bank.  When the brush 43 engages -
-« the contact associated with the waiting con-
;,,:35_ necting circuit, relay 38 will be defnergized,

“engaged thereby, and sequernce switch con-

. ground, causing- the cord finder. sequence
‘ switch to meve to position 17.. With a cord-
© -finder sequence switch .in position 17 when

' ~'sequence - switch - contact 9 (17) to ground. -

brush 29 makes passing contact with the.

‘switch of which is in position 16 or awaiting
" allotter position. As the sequence switch of -

7.+ to ground through the sequence switch con- "
" tacts 42 of all the line finder switches exeept -

between. terminals, relay 38 is maintained
"energized by a circuit from battery through
the winding of said relay, front contact and -

-89, . This holding circuit is interrupted only

&

thus interrupting the circuit for the clutch
magnet 41 and stopping the switch. At its -

back left contact it will close a circuit, from. =
" battery through magnet 26, sequence switch .
contact 46 (18) thus driving the cord finder

70

sequence switch into position 1. "When the -

brushes of the cord finder arrived on'the,

.contacts of the selected connecting’ circuit .

and before the cord finder sequence switch: "

moved to position. 1, a circuit was™ com-

75

pleted from battery through motor magmet” -

6, sequence. switch contact 47 (17) condug:-
tor 48, contact and brush 49, seqilence switch,

contact 50 (18) to ground. The connecting; -

circuit sequence switch moves to_position 18"
which is the sub-preselected position and
where it remains until the first preselected
line finder switch starts into operation.

80

Assuming now that the switch diagram-'.

‘matically indicated in the rectangle at the

85

left in Fig. 1 is started into operation and: -

tion 2, when it leaves its normal position the .

interrupter brush 16’ makes passing contact..
- with contacting segment 51’, thus complet-

ing a circuit from battery through relay 52,

‘that the sequence switch thereof is in posi- °

R
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sequence switch contact 53" (2) to ground.

Relay 52 is-energized and locks up through
its left armature and normal contact of re-
lay 54. < If no line finder sequence switch is

in position 18 at this time, relay 52 will re:
main locked up until a sequence switch
moves into-position 18, when a circuit will

be completed through sequence switch con- -

tact 22 (18) conductor: 55, right armature

to grounded battery. Relay 54 is thereupon

" energized and locks up through its left ar-

mature and contact 22; it also closes a cir-
cuit. from battery through sequence switch

100

‘and contact of relay 52, winding of relay 54 . -

105

motor magnet 6, sequence switch contact 12
(18) and right front contact of relay. 54 to.

ground and the sequence switch of the sub-
preselected line finder thereupon goes into

‘position 1 or- first preselected position.

‘When the sequence switch goes into position
1 a circuit is completed from battery through

-allotter motor ‘magnet 20, sequence switch
contact 22 (1 to 15) to ground. - The allotter .
-switch is thereupon caused to select another
‘finder .switch or connecting circuit, the se-

110
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quende switch of which is in position 16,

when "the foregoing operation will-be re-

‘peated in conneetion witly the newly allotted 120 -
W 126 -

line finder.. -
‘What is claimed is:

" 1. In- a telephone "éxchange system, a

group of lines, a plurality of connecting

switches for extending said connecting cir--
cuits, a plurality of central office sending
devices for controlling said .switches, auto--

matic means for preselecting a plurality of
said connecting cireuits, and  automatic
means for definitely associating a sending 1

‘circuits for use with said ‘lines, atitomatic . -
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!

device with each of said circuits when it is
preselected. B

2. In' a telephone exchange system, a
group of lines, a plurality of connecting

§ circuits for use with said lines, automatic

switclies for connecting said circuits with
;said lines, switches for extending said con-
‘necting circuits to a wanted subscriber,
jcentral station sending devices.for control-
10 ling the operation of said last mentioned
i switches, means for preselecting a plurality
of said first mentioned switches, and auto-
matic means for definitely associating a
sending device with each preselected switch.
15 3. In a telephone exchange system, ‘a
group of lines, .a plurality of connecting
circuits, line finder switches in which said
connecting . circuits terminate, selector
switches for extending said connecting cir-
20 cuits to a wanted subscriber’s line, a plu-
rality of central station sending devices for
coentrolling: .the - operation of said selector
swhitches, means for preselecting a plurality
of, said finder switches, and connecting cir-
25 cu}it finder switches for automatically asso-
ciating a sending device with the connecting
circuit of a finder switch when it is pre-
selected. »
4. In a telephone exchange systém, a
80 oroup of lines, a plurality of conmecting

circuits, line finder switches in which said

circuits terminate, selector switches for ex-

tending said connecting circuits to a wanted
36 subscriber’s line; a plurality of central sta-
eration of said selector switches, means for
preselecting a plurality of said finder
switches, and connecting circuit. finder
switches for automatically associating a
sending device with the connecting cireuit.
of each preselected finder switch.

40

tion sending devices for controlling the op-.

5. In -a_telephone exchange system, a
group of linés, a plurality of connecting
circults, line finder switches in ‘which said
circuits terminate, selector switches for ex-
tending said connecting circuits to a wanted

_subscriber’s line, a plurality of central sta-

tion sending devices for controlling the op-
eration of said selector switches, means for
causing - a plurality of said line finder

switches. to be preselected, an allotter asso-

ciated with said finder switches for deter-
mining the order in which they shall be
operated, -and connecting circuit finder
switches for -automatically associating the
sending device with the connecting circuit
of each preselected finder switch.

6. In a telephone exchange system, a
group of lines, a plurality of connecting
circuits, line finder switches in which said
circuits terminate, selector switches for ex-
tending said connecting circuits to a wanted
subseriber’s line, a plurality of central sta-
tion sending devices for controlling the op-

eration of said selector switches, means for

causing the preselection of a plurality of
said finder switches, an allotter for deter-
mining the order of such preselection, con-
necting circuit finder switches for ‘auto-
matically associating a sending device with
the connecting circuit of each' preselected
finder switch, and an allotter associated with
said connecting circuit. finder switches for
determining the order in which they shall
be operated. -

In witness whereof, I hereunto subscribe
my name this 17th day of March A. D., 1915.

ALBEN E. LUNDELL.
Witnesses: S

‘E. EpLEr,
H. L. Sranx.
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