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To allwhom it may concern:

Be it known that I, Groree Arsex E.
Luxpery, a citizen of the United States, re-
siding at 960 Anderson Avenue, New York,

6 in the county of Bronx and State of New
York, have invented certain new and useful
Improvements in Telephone-Fxchange Sys-
tems, of which the following is a specifica-
tion. Lo ' o

1" This invention relates to telephone ex-
change systems, and more particularly to
such systems in which calling devices; auto-
matic selectors, registers and senders are em-
ployed for establishing connections. ,

15 It is the object of the present invention to
reduce the cost of the senders in such sys-
tems. : :

According to one feature, a group of call-
ing lines are provided with a set of link cir-

%0 cuits less in number than the number of
lines; the link circuits are provided with sets
of registers less in number than the number

of link circuits, and the register sets have

access' to senders less in number than the

25 number of register sets. Thus a minimum

quantity of senders are required, and since

the sender of an automatic telephone ex-

change is a highly complex intricate and ex-

pensive organization of circuits, such reduc-

30 tion in the quantity thereof will result in

substantial savings in initial cost and main-
tenance expense. '

According to another feature, the sender,

whose actual working or so-called “holding”

35 time is relatively small, may be seized by a

register set as soon as the registers are only

partly set under some conditions, while when

a different set of conditions prevail the sender

Is not seized until the registers are fully

40 set; thus in the latter case the holding time

of a sender is not lengthened by a calling
subscriber’s delay in dialing.

According to another object discriminat:

ing means are provided to indicate when

45 there are more senders idle and available

than there are registers in the process of be-

ing adjusted, and means controlled by such

indication to cause relatively early seizure of

a sender whereby calling subscribers may en-

50 joy whenever possible rapid and prompt

service. According to this feature, when -

there are not more senders idle than sets of
registers in the process of adjustment, sei-
zure of senders is delayed until the register-
85 ing process is complete, and thus a subscriber

who operates his calling device skillfully

and promptly is not apt to experience a de- -

lay due to lack of senders on account of other
senders being held by subscribers unfamiliar
with the use of a calling device. o

According to another feature, remote con-
trol for impulse counting devices in combi-
nation with a selector switch intermediate to
said control and said devices, is provided.
Thus under traffic conditions usual in auto-
matic telephone exchanges it is not necessary
to provide as many sets of impulse counting
devices as there are control mechanisms,

Other features will appear as the descrip-
tion of the invention progresses.

The present disclosure is only one of a
variety of forms in which the invention may
be practiced, and the scope of the invention
is-not to be determined by it, reference ‘being
had to the appended claims for that purpose.

Referring to the drawings, Figure 1 shows
a calling line, a link circuit for establishing
telephonic connections, and a selector switch
for testing and seizing a set of registers

Figure 2 shows a selector switch for com-
pleting connections to called lines, and shows
one such line, and should be placed to the
I‘i%llt of Figure 1;

Figure 3 shows a set of Tegisters and a se-
lector for testing and seizing senders, and
discriminating means for varying the period
at which such seizure should be made; Tig-
ure 3 should be placed below Figure 1;

Figure 4 shows a sender, and should be
placed to the right of Figure 8; and -

Figure 5 shows a schematic plan or layout
of so much of a telephone exchange as is
necessary to an understanding of the inven-
tion, S = ~ ;
Referring to the drawings, the selector 15
is-a well known automatic selector having

* the wipers 89, 90, 91, commutator brush 92,

and a bank of selectable terminals, and con-
stitutes the first selector of a chain necessary

‘to the establishment of a telephonic connec-

tion. The line finder 14 may be any suitable
form of switch for connecting a calling line
to an idle first selector. Said switch 15 and
finder 14 in combination form a so-called
link: circuit. ' L ,

In Figure 5 there.is shown diagrammati-
cally five such link circuits 301, 302, 308, 311,
14—15. There is also represented the regis-
ter sender of an automatic telephone ex-
change system. This expression designates:
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collectively that part of an automatic tele-
phone exchange which registers a wanted
number and controls the sending of impulses
to select the wanted line. It is contained
within the dotted line of.the figure and com-
prises a plurality of sets of registers 304,
305, 306, 307 and a plurality of senders 308,
309, 310, and the means such as 236 for in-
terconnecting the same. . : '

In the following description the term “ac-
tive set of registers” is used to designate a
set of registers which is being set or ad-
justed by a calling subscriber, but which has
not yet seized a sender.

Relay 201 is a testing device whereby an
idle sender may be tested and . seized.
Switch 236 is a selecting means for select-
ing such gender. _

Referring to the drawings, there is shown
in Figure 1 the calling station 11 joined to
the central office by conductors 12, 13.
Line finder 14 represents a form of mecha-
nism for connecting a calling line with an
idle first selector 15. Such mechanisms are
well known in the art. The combination of
finder 14 and selector 15 comprises a soO-
called link circuit; and the number of such
link civeuits is less than the number of call-
ing lines. : o

The calling party removes his receiver
from its hook, and closes a circuit: ground,
right hand winding of relay 16, right hand
back contact of relay 17, conductor 12, sub-
station 11, conductor 13, left hand back con-
tact of relay 17, left hand winding of relay
16 to grounded battery. Relay 16 operates
and connects a “hunting” test potential
from a source of current 18 to the test con-
ductor of the line. Relay 17 is diffevential
and does not operate. A circuit is closed
from ground, right hand front contact of
relay 16, start wire 19, sequence switch con-
tact 20, power magnet 21 to grotnded bat-
tery. Power magnet 21 forms part of a
sequence switch mechanism comprising sets
of contacts such as 20 adapted to close con-
tacts in the various positions of the sequence
switch. . The numerals which appear adja-
cent to the sequence switch contacts in the
several parts of the drawings, indicate the
positions of the sequence switch at which
these contacts are closed; with the exception
that the centering springs, one of which ap-
pears immediately above the power magnet
of each switch, are open only at the-posi-
tions indicated by the numerals adjacent
thereto and therefor the sequence switches
can stop only in these positions.  Motor
mechanism is provided for rotating the se-
quence switch through its successive -posi-
tions. This mechanism is émployed during
the energization of the power magnet for
driving the sequence switch. The sequence
switch of Fig. 1 moves from position 1 to
position 2.

1,553,700

In position 2 of the sequence switch wip-
ers 22, 28, 24 of line finder 14 ave set on the
terminals of the calling line in a well known
manner. The sequence switch is thereupon
moved_ from position 2 to position 3. In
position 214 of the sequence switch of Fig-
ure 1.a guarding potential is placed on the
test wire of the calling line, by way of se-
qitence switch contact 30, resistance 31, a
source of current 32. This potential ener-
gizes the left hand winding of relay 17
which operates and cuts off relay 16. The
armatures of relay 16 are retracted.

In positions 2 to 4 a circuit is closed from

grounded battery, back contact and wind-- ¢

ing of magnet 203, left hand back contact
and armature of relay 210, sequence switch
contact 211, arm 205 to conductor 213.
Magnet 203 and arm 205 form part of a
selector switch comprising the magnet 203
whoge armature each tinie it releases moves
a ratchet wheel 204 in a counter clockwise
direction together. with the arms 205, 206,
207, 208, 209. Said arms each contact se-
quentially with a circular row of contacts,
and when they are steppéd off the last con-
tacts in their respective rows, they again
contdct with the first contacts.

So long as said arms dre in engagement
with contacts of a busy tegister set, having
ground on its test conductor, the alicve de-
seribed circuit is intermittently energized
and said arms are advanced. Upon reach-
ing the contacts of an idle register set, hav-
ing no ground ‘on its test conductor 213,
magnet 203 does not again operate, but re-
lay 210, which has been short circuited, is
operated in the following circuit: ground-
ed battery, back contact and winding of
magnet 208, winding of relay 210, sequence
switch contact 214 to ground. The current
in this circuit is not sufficient to operate
magnet 203 on account of the high resist-
ance of the winding of relay 210. The op-
eration of relay 210 applies a guarding po-
tential through its extreme left hand iTont
contact and arm 205 to the test conductor ot
the seized register. The number of regis
ter sets, such as Figure 3, is less than the
nuinber of link circuits. 4

‘A circuit is closed from grounded battery,
Figure 3, left hand winding of velay 27,
conductor 25, arm 206, near left hand ai-
mature and front contact of relay 210, se-
quience switch contact 28, wiper 23, conduc-
tor ‘18, substation 11, conductor 12, wiper
o4, sequence switch contact 29, near right

‘hand front contact of relay 210, arm 207,

conductor 26, right hand winding of relay
27 to ground. Relay 27 operates. ‘

- The calling subscriber now manipulates
the calling device 33 in accordance with the
number of the wanted line. ~Assuming that
he. desires to call station 34, and that the
designating number thereof is “213” the
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calling device is operated to open the line
twice—pause—open the line once—pause—
and finally - to open the line three times.
Relay 27 and its associated slow release re-
lays 85, 36 are adapted to control vegister
switches 37, 38, 39 and steering switch 41.
Register 87 consists of magnet 42 whose ar-
mature each time it retracts moves a ratch-
et wheel 43 and the wiper arms 44, 45, 216,
217 in a clockwise direction. Said arms
each contact with a circular vow of. con-
tacts-and when stepped off the last contacts
in their respective rows, they again contact
with the first or normal contacts. Simi-
larly, register 38 comprises the. .magnet 46,
ratchet wheel 47, wiper arms 48, 49, 218,
219; register 39 the magnet 50, ratchet

wheel 51, wiper arms 52; 58, 220, 221; and.

steering ‘switch 41 the magnet 58, ratchet
wheel 59 and wiper arms 60, 61, 62, 292,
The setting or adjustment of the registers
by the calling device 33 in the present case
assumed brings arms 44, 45, 216, 217 to their
respective third contacts; arms 48, 49, 218,
219 to their second contacts and arms 52, 53,
220, 221 to their fourth contacts. g
Let it be assumed that only a single sender
circuit is idle at this time. Then there will
be only a single circuit from common con-
ductor 223 through a resistance coil 224,
Figure 4, and sequence switch contact 225
to ground. Relay 226 is marginal and will

not operate on the present current flowing.

through its winding; arm 222 on its second
and third contacts (and when desired the
left hand front contact of relay 85 in
combination with arm 222 on its first con-
tact), sequence switch contact 227 to said
conductor 223 and the single resistance coil
224. A removable connection is provided

" in the lead to the left hand armature of the

45 -

60,

relay 35, so that the period at which the
sender is picked up may be modified.

Relay 36 operates during the sending of
each series of impulses by the calling party,
operating the magnet 58, and upon releasing
at the end of each series, magnet 58 ad-
vances arms 60, 61, 62, 222 one step. When
the. subscriber has sent in the impulses for

- the three digits of the wanted number, arms

60, 61, 62, 222 are on their fourth contacts.
While the present disclosuré is arranged for
three digits, any desired number may be

provided for by employing a suitable num-
~ber of registers in the same manner as those

shown. .

A circuit is closed from ground, arm 62
on-its fourth contact, sequence switch con-
tact 298, left hand winding of relay 201 to
grounded battery. Relay 201 operates. A
circuit is closed from' ground, right hand
armature and front contact of relay 201,
sequence switch contact 228, power magnet
66 to ground battery, and under control of
its centering spring 69 the sequence switch

8

of Figure 3 moves to position 3. A circuit
is closed for the right hand winding of re-
lay 201 from grounded battery, right hand
winding of relay 201; sequence switch con-
tact 229, left hand front contact and arma-
ture of relay 201, wiper 230, test conductor
such as 237 of a sender, to ground, if said
sender is busy. = - Sl :
Wiper 230 forms part of a selector switch
consisting of power magnet 202 and wipers
230, 231, 232, 233, 234.  Said wipers each
contact sequentially with a row of contacts,
and when said wipers are moved off the last
contacts of their rows, they again contact

70

<

with the first contacts thereof. . Motor mech- ©3

anism is provided for rotating the wipers
and is employed during the energization of
the power magnet 202 for driving the
wipers. , ‘

“In position 8 of the sequence switch, a cir-
cuit is closed from ground, right hand ar-
mature and front contact of relay 201, se-
quence switch contact 228, power magnet
202 to grounded battery, for energizing
power magnet 202, and the wipers of switch
236 are rotated. As soon as the contacts of
an idler sender are reached, relay 201 re-
leases, there being no ground on the test
conductor 237 of such a sender. Magnet
202 is. thereby released provided the center-
Ing spring, which is closed between posi-
tions, is open. A circuit is closed from
ground, sequence switch contact 238, left
hand back contact and armature of relay

69

201, wiper 230 to conductor 237 whereby the 1

sender is protected against further seizure.

A circuit is closed from ground, right
hand armature and back contact of relay
201, sequence switch contact 68, power mag-
net 66 to grounded battery, for moving the
sequence switch of Figure 3 into position 4.
The number of senders,.such as shown in
Figure 4 is less than the number of register
sets of Figure 3, being based upon the ac-
tual selecting time of selectors 15, 169.and
having no direct relation, at least during

hours of heavy traffic with the delaying time -

of a calling party. Their number may also
be computed on the basis that a delay In ob-
taining a sender is not an extremely serious
matter. On the other hand, the relatively
cheap register sets are provided on the basis
of a holding time that takes into account
the delaying time of a calling party in op-
erating his calling device. :
Arms 44, 45, 916, 217 are assumed to have
been set upon their third contacts.. A cir-
cuit is therefor closed from ground, resist-
ance coil 289, arm 217, sequence switch con-
tact 240, wiper 232, conductor 241, sequence

165

15

120

125

switch contact 242, winding of relay 243 to

grounded battery. - Relay 243 operates, and
closes a circuit from ground, left hand ar-
mature and front contact of relay 243, se-
quence switch contact 245, power magnet




9246 to grounded battery, for moving the se-
quence switch of Figure 4 'to position 3.
A cireuit is now closed from grounded bat-
tery 248, Figure 4, résistance 249, seéquence
switch contact 250, conductor 251, wiper
9231, winding of telay. 70, sequence switch
contact 252, conductor 253, left hand arma-
ture and back contact of relay 201, séquence
switch contact 238 to ‘ground, also to ‘the in-

¢ dependent ground applied ‘to ‘donductor 237

by sequence sivitch contact 254. Relay 70
operates and closes a circuit from ‘ground,
right hand armature and front contact of
relay 70, sequénce switch contadt 68, power

*. magnet 66 to grounded battery, for moving

235

o3
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40

50
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the sequence switch of Figure 3 to posi-
tion 5. o }

A circuit is closed from ‘ground, ‘right
hand armature and front contact of telay

5 943, wiper 255 on its first, fourth, sixth and

ninth contacts, sequence switch ‘contact 261,
winding of telay 262 to ‘grouhded bdtteéry.
Wiper 255 forms part of a translator
switch consisting of power thagiet 259 and
wipers 255, 256,257,258, Said wipers edch
contact sequentially with a row of contacts,
and when'maéved off the last cortacts of their
rovs, they again contact with 'the first con-
tacts thereof. Motor mechanism is provided
for rotating the wipers and is‘emnployed dut-

ifig the energization of magneét 259.

A circuit is closed from ground; sequence
switch ‘contact 225, armature ‘and Tront con-
tact of relay 262, winding of power magnet
259 to grounded battery for -energizing
power magnet 259, when the wipers are on
their first, fourth, sixth ‘and ninth contacts.
A similar circuit to that described above for
maintaining relay 262, and in ‘turn energiz-
ing magnet 259, is closed on ‘the third, fifth,
eighth and tenth contacts from giound,
right hand armature and back ‘conitact of re-
lay 964. Another circuit is closed on the
sixth ‘to tenth contacts, inclugive, from
ground and right hand armature and back
contact of Telay 265. It will thus be séen
that relay 262 and magnet 259 ‘are energized
on the presént ‘call ‘so long ‘a5 ‘the Wipers of
switch 266 contact with any except the sec-
ond contacts. When ‘these "contacts dre
reached, Telay 262 reledses and ‘the wipers
are stopped under -control. of centering
spring 260. A cireuit'is closed from grotnd,
séquence switch contact 225, armature and
back contact of relay 262, winding of power
magnet 246 to grounded battery, for moving
the sequence switch into position 4. ‘Se-
quernice switch cohtact 250 néw ‘opens the cir-
cuit of relay 70, and this reliy releases. :
circuit is closed from ground, Tight hand
armature and back contact of relay- 70, ‘se-
quénce switch contact 68, power magiet 66
to grounded battery for moving the se-
quence switch of Figure 3 to position'6. A
circiiit is now closed from ground, left hiand

1,558,700

back contact of relay 70, winding of relay
79, séquence switch contact 73, conductor 74,
arm 208, ‘extreme right hand front contact
of relay 210, sequenice siitch contact 75, con-
ductor 76, winding of relay 77 to grounded
battery. 'Z_Rela"s 72 and 77 operate. TRelay
T7 closes a locking circuit. for itself by way
of condiictor 78 independent of conductor
76. Relay 72 closes a circuit from ground,
sequence switch contact 254, conductor 237,
wiper 230, conductor 953, armatire and
front contact of relay 72, sequence switch
contact 267, wiper 234, conductor 268, se-
quence switch contact 269, wiper 256 on its
second contact, jumpér 270, armatire and
back contact of relay 82, winding of relay

88, conductor 84 to grounded battery. Relay

83 operates and prepares a locking circuit
foi itself, but said locking civeuit is at this
time not energized on account of the short
cireuit by way of ‘the armature and front
contact of relay 72. ‘ L 3
A circuit is now ‘closed from ground, left
hand armature and front contact of relay 77,
conductor 85, ‘sequence switch contact 86,
power magnét 21 ‘to ‘grounded battery, for
movifig the sequence switch of Figure 1 -out
of position '8 to position 4, A circuit is
closed from ground, left hand armature and
front contact of relay 77, conductor 85, se-
quence switch contact 87, driving magnet 88
to grounded battery. Wipers 89, 90,91 and
commutator brush 92 are moved upwardly.
Brush 92 contacts during such movenient
with conducting and instlated portions of
a conmimutator plate 98. Upon striking the
first conducting portion, relay 72 is short
circuited, and upon treleasing; itemoves in
turn the short circuit around the winding of
relay 82 and this relay operates. Relays 77
and 83 remain operated. Upon striking the
next insulated portion relays 72 and 94 op-
erate. When brush 92 reaches the next con-
ducting portion, Télay 72 releises and relay
70 dperates. The operating circtiit of relay
70 ‘at this time comprises grounded battery,
Figure 4, winding, front cotitact and arma-
ture of relay 94, sequence switch contadt 250,
condiictor ‘251, wiper 231, winding of relay
70, sequeérnice switch contact 252, condtictor
253, wiper 230, conductor 237, sequence
switch contact 254 to ground. Upon strik-
ing the next ‘insulated portion there is no
circuit for ‘télay 77 and this relay releages,
and deenergizes driving mapnet 88 thus
stopping wipers 89, 90, 91 and brush 92. A
retaining pawl (not shown) miaintains the
briish support in its position during the con-

A nection. A circuit 1s ‘¢losed from, ground,

left hanid 'back contact of relay 77, sequence
switch contact 86, power magnet 21 to

grounded battery, for moving the Séquence

switch out of position'4d. _
An idle trunk may now be seized in any
well khoWn matiner, in positioh 7 of the se-
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quence switch, after which the sequence
switch moves to position 10. A guarding
potential is connected to the test conductor
158 of the selected trunk, over sequence
switch contact 156, and thie circuit of the
winding of relay 157 is closed at this same
contact. Relay 157 operates. The operation
of relay 70 “closes the following ecircuit;
ground, right hand armature and front con-
tact of this relay, sequence switch contact 68,
power magnet ‘66 to grounded battery, mov-
ing the sequence switch of Figure 3 into po-
sition 7. : s

A circuit is closed from ground, arm 62
on its fourth, (or third) contact, sequence
switch contact 272, winding of power mag-
net 66 to grounded battery, for moving the
sequence switch of Figure 3 into position 9.
The energizing circuit of relay 243 is broken
at sequence switch contact 240, it being un-
derstood that the grounded battery of Fig-
ure 4 is the same battery as shown in Figure
3. A circuit is closed from ground, left
hand back contacts of relays 243 and 264,
sequence switch contact 245, power magnet
246 to grounded battery, moving the se-
quence switch of Figure 4 to position 5.

Arms 48, 49, 218, 219 being assumed to
be on their second contacts on the present
call, a circuit is closed from grounded bat-
tery 273, low resistance coil 274, arm 218,
sequence switch contact 275, wiper 233, con-
ductor 276, sequence switch contact 277,
windings of relays 278 and 279 to ground.
Relays 278 and 279 operate. A circnit is
closed from ground, left hand armature and
back contact of relay 281, lefthand armature
and front contact of relay 279, sequence
switch contact 245, winding of power mag-
net 246, to grounded battery, for moving
the sequence switch 246 from position 5 to
position 6. A circuit is closed from ground,
left hand armature and back contact of re-
lay 70, winding of relay 72, sequence switch
contact 73, conductor 74, arm 209, extreme
right hand front contact of relay 210, se-
quence switch contact 75, conductor 104,
wiper 91, conductor 105, sequence switch
contact 106 of Figure 2, conductor 107,
winding of relay 108 to grounded battery.
Relays- 108 and 72 operate. Relay 108
closes a locking circuit for itself by way ot
conductor 109 independent of conductor 107.
Relay 72 closes a circuit from ground, se-

quence switch contact 254, conductor 237,

wiper 230, conductor 253, armature and
front contact of relay 72, sequence switch
contact 267, wiper 234, conductor 268, se-
quence switch contact 280, right hand back
contact of relay 281, right hand front con-
tact of relay 278, sequence switch contact
283, right hand back contact of relay 284,
winding' of relay 94 to grounded battery.
Relay 94 operates and closes a locking cir-
cuit for itself, but said locking circuit is at

this time not energized on account of the
short circuit by way of the armature and
front contact of relay 72.

A circuit is closed from ground, right
hand armature and front contact of relay
108, conductor 114, sequence switch contact
115, power magnet 110 to grounded battery.
The sequence switch of Figure 2 moves to
position 2, under control of its centering
spring. 116. A circuit is now closed from
ground, right hand armature and frount con-
tact of relay 108, conductor 114, sequence
$witch contact 117, driving magnet 118 to
grounded battery, operating the magnet
118, Wipers 119, 120, 121 and commutator
brushes 122 and 123 are moved upwardly.
Brushes 122 and 123 contact during such ad-
vancement with conducting ‘and insulated
portions of commutator plates 124 and 125
respectively. "When brush 1923 strikes the
first conducting portion of commutator 125,
relay 72 is short circuited, and releases, thus
removing the short circuit around the wind-
ing of relay 70. Relay 70 operates. When
the brush 128 strikes the insulated portion
beyond, relay 108 releases, its maintaining

- cirewit over conductor 74 having been

opened at the left hand back contact of re-
lay 70. The circuit of magnet 118 is thus
opened and wipers 119, 120, 121 and brushes
122, 123 are stopped, being held .in their
present- position by a retaining pawl 126.
A circuit is closed from ground, right hand
armature and back contact of relay 108, con-
ductor sequence switch contact 115, power
magnet 110 to grounded battery, moving
the sequence swilch of Figure 2 into posi-
tion 8. R
The operation of relay 70 closes the fol-

-lowing circuit: ground, richt hand arma-
e =l b fe

ture and front contact of relay 70, sequence
switch contact 68, power magnet 66 to
grounded Dbattery, moving the sequence

-switch of Figure 3 out of position 9 and into

position 10. Relays 278 and 279 release,
their circuit being opened at contact 275. A
circuit is closed from ground, left hand back
contacts of relays 281 and 279, sequence
switch contact 245, power magnet 246 to

grounded battery, ‘moving the sequence-

70

110

switch ‘of Figure 4 to position 7. Relays -

94 and 70 release, their energizing circuit
being broken at sequence switch contact 250.
A circuit for moving the sequence switch of
Figure 8 out of position 10 is closed by way
of arm 62 on its fourth contact and sequence
switch contact 272. Under ‘control of its
centering spring 69 this sequence switch

‘moves to position 12.

It being’ assumed in the present call that
arms 52, 53, 220, 221 have been adjusted to

‘their fourth contacts, a circuit is closed from

ground, resistance 286, arm 221, sequence
switch contact 240, wiper 232, conductor 241,
sequence switch contact 242, winding of re-
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lay 287 to grounded battery. Another cir-
cuit is closed from ground, low resistance
coil 288, arm 220, sequence switch contact
275, wiper 238, conductor 276, sequence
switch contact 277, windings of relays 290,
291 to grounded battery. Relays 290 and
291 operate. A circmt is closed from

© ground, left hand back contact of relay 287,

10

—
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3
t
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n
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left hand front contact of relay 291, se-
quence switch ‘contact 292, power magnet
246, to grounded battery, for moving the se-
quence switch from position 7 to 8.

A circuit is closed from ground, left hand
armature and back contact of relay 70, wind-
ing of relay 72, sequence switch contact 783,
conductor 74, arm 209, extreme right hand
armature and front contact of relay 210,
sequence switch contact 75, conductor 104,
wiper 91, conductor 105, sequence switch
contact 106, conductor 107, winding of re-
lay 108 to grounded. battery. Relays 108
and 72 operate. Relay 108 closes a locking
circuit for itself as before. Relay 72 closes
a circuit from ground, sequence switch con-
tact 254, conductor 237, wiper 230, con-
ductor 253, armature and front contact of
relay 72, sequence switch contact 267, wiper
234, conductor 268, sequence switch contact
280, right hand armatuyres and front con-
tacts of relays 287 and 290, armature and
back contact of relay 130, winding of relay
181, conductor 84 to grounded battery. Re-
lay 181 operates and prepares a locking cir-
cuit for itself, but said locking circuit is at
this time not energized on account of the
short, circuit by way of the armature and
front contact of relay 72.

A circuit is closed from ground, right
hand armature and front contact of relay
108, conductor 114, sequence switch contact
115 power magnet 110 to grounded battery.
The sequence switch of Figure 2 moves from
position 3 to position 4. In position 4 the
following circuit is closed: ground, right
hand armature and front contact of relay
108, conductor 114, sequence switch contact
117, driving magnet 118 to grounded bat-
tery, energizing magnet 118. The wipers
119, 120, 121 and brushes 122, 123 are again
advanced. - For each set of terminals passed
by wipers 119, 120, 121 the brugh 122 makes
and breaks once the cirenit from ground,
brush 122, conducting portions of commu-
tator 124, and thus intermittently short cir-
cuits the relay 72, Relays 130, 83, 82, 94
and 70 operate in-order, and finally the cir-
cuit of relay 108 is entirely open and this
relay releases, magnet 118 deenergizes and
wipers 119, 120, 121 stop on the line termi-
nals corresponding in number to that set up
on the registers 38 and 39, that is to say, on
the terminals of the wanted line. Relay
70 being operated, a eircuit is closed from
ground, right hand armature and front con-
tact ot this relay, sequepce switch contact
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68, sequence switch power magnet 66 to
grounded battery, and the sequence switch
of Figure 8 moves to position 1 under con-
trol of its centering spring 69. Relays 287,
290 and 291 release, their winding circuits
being broken at sequence switch contacts
240 and 275. A circuit is closed from
ground, left hand armatures and back con-
tacts of relays 287 and 291, sequence switch

contact 292, winding of power magnet 246 ::

to grounded battery, for moving the se-
quence. switch of Figure 4 to position 1.
Relays 181, 130, 83, 82, 94 release, their
operating circuits being broken at sequence
switch contacts 285 and 250.

In position 15 to 1 of the sequence switch
of Figure 3 a circuit is closed from ground,
sequence switch contact 103, conductor 135,
arm 209, sequence switch contact 86, power

magnet 21 to grounded battery. The se- ¢

quence switch of Figure 1 moves from posi-
tion 10 to 18, Sequence switch contacts 28
and 29 break the circuit to conductors 25
and 26 and relays 27, 85 release. A circuit

is closed for returning switches 41, 37, 38 u5

and 39, the return circuit comprising arms
61, 45, 49, 53. Sequence switch contact 214
(Figure 1) breaks the circuit of the winding
of relay 210, and this relay releases. A
circuit 15 closed from ground, winding of
repeating coil 136, sequence switch contact
29, wiper 24, conductor 12, substation 11,
conductor 13, wiper 23, sequence switch con-
tact 28, winding of relay 138, winding of re-
peating coil 136 to grounded battery.
lay 138 operates and closes a local circuit
for operating relay 139.

il

Re-

The release of relay 108, as previously de- |

seribed, closes the following circuit: ground,
right hand armature and back contact of
relay 108, conductor, sequence switch con-
tact 115, power magnet 110 to grounded
battery. The sequence switch of Figure 2
moves to position 14, In position 7 the
usual busy test of the called line may be
made in any suitable manner, and in posi-
tions 8 to 16 a guarding potential is applied
to the test conductor of the called line by
way of grounded battery, resistance coil
140, sequence switch contact 196 and wiper
119. In position 14 a circuit is closed from
a grounded source of signalling current 145,
winding of relay 141, sequence switch con-
tact 150, wiper 120, signalling apparatus of
substation 34, wiper 121, sequence switch

" contact 146, to ground. Relay 141 is ad-

justed not to operate on the present cur-
rent flowing. When the called party an-
swers the increase in current which results

105

110

LS

when his receiver is lifted causes the opera- %%

tion of relay 141. A circuit is then closed
from ground, armature and front contact of
relay 141, sequence switch contact 115, wind-
ing of power magnet 110 to grounded bat-
tery, for moving the sequence switch to po-
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sition 15. A circuit is closed from ground,

winding of repeating coil 186 of Figure 1,
sequence switch contact 151, conductor 104,
wiper 91, conductor 105, sequence switch
contact 146, wiper 121, substation 34, wiper
120, sequence switch contact 153, conductor
154, wiper 90 sequence switch contact 155,
winding of repeating coil 136 to grounded
battery, energizing the transmitter of sub-
station 34. L : S

The subscribers are now connected for
conversational purposes.  When the conver-
sation is finished, the receivers are-replaced
upon their hooks. ‘The circuits of relays
138 and 139 are broken and these relays re-
lease. A circuit is then closed from ground,
armature and back contact of relay 189, se-
quence switch contact 20, power magnet 21,
to grounded battery, moving the sequence
switch of Figure 1 into position 18. Se-
quence switch. contacts 30 and 156 break
the circuits of relays 17 and 157 respec-
tively, and . these relays release. The line
finder mechanism 14 may be restored in po-
sition 17 of the sequence switch. :

A circuit is closed by way of -ground,
sequence switch- contact 159 for energizing
return magnet. 160 and the operation of this

magnet withdraws the retaining pawl and

returns wipers 89, 90, 91 and brush 92 to
normal. - At normal, a circuit-is ¢losed from
ground, brush 92, conductor 161, sequence
switch contact 86, power magnet 21 to
grounded battery, moving the sequence
switch of Figure 1 into position 1. The
circuit of magnet 160: is deenergized by the
opening of sequence switch confact 159. A
circuit is also closed from ground, armature
and back contact of relay 157, Figure 2,
conductor 162, sequence switch contact 1683,
power magnet 110, to grounded battery, for
moving the sequence switch.of Figure £ into
position 18, A circuit is closed from ground,
sequence switch contact 164, return magnet
165 to grounded. battery, for energizing re-
turn. magnet 165 and the operation of this
magnet withdraws pawl 126 and wipers 119,
120, 121 and brushes 122, 123 are returned
to normal.. ‘At normal, a circuit is closed
from ground, brush 123, conductor. 166, se-
quence switch contact 115, power magnet 110
to. grounded battery, moving the sequence
switeh of Figure 2 into position 1.  The cir-
cuit of magnet 165 is deenergized by the
opening of sequence switch contact 164.

The apparatus of Figures 1, 2, 3 and 4 is
quent call. : Lo :

The present embodiment discloses means
for selecting any combination of digits other
than “213” in the case assumed. - For the
first digit of the number the following con-
ditions prevail when calling numerals listed
in the first column... .. . S

Numeral 1; one impulse sent from calling

now fully restored and ready for a subse-

7

device 33; arms of switch 37 are sét onm
their second contacts; in position 4 of the
sequence switch of Figure 3 conductor 268
is not connected to battery; in positions 4
to 6 conductor 276 is connected to ground
through ‘low resistance coil 288; conductor
241 is open; relays 294, 264 are operated;

~relays 265, 243 are not operated ; switch 266

is set on its first contact; four impulses are
sent to selector 15. - e
Numeral 3; three impulses sent from call-
ing device 337 arms of switch 37 are set
on their fourth contacts; in’ position 4 of
the sequence switch of Figure 8 conductor
268 1s not connected to battery; in positions
4 to 6 conductor 276 is connected to ground
through low resistance coil 288; conductor

241 is connected to ground through resist-

ance coil 239; relays 294, 264, 248 are oper-
ated; relay 265 is not operated ; switch 266
is set on its third contact. - : -
Numeral 4; four impulses sent from call-
ing device 83; arms of switch 87 are set on
their fifth contacts: in position 4 of the

sequence switch of Figure 8 conductor 268 ¢

1s not connected to battery; in positions 4 to
6 conductor 276 is connected to ground
through high resistance coil 289; conductor
241 is open; relay 264 is operated; relays

265, 204, 243 are not operated; switch 266 ¢
18 set on its fourth contact. : =

Numeral 5; five impulses are sent from
calling device 83; arms of switch 37 are set
on their sixth contacts; in position 4 of the
sequence switch of Figure 3 conductor’ 268
is not connected to battery; in positions 4 to
6 conductor 276 is connected to ground
through high resistance coil 289 and con-
ductor 241 is connected to ground through
resistance coil 239; relays 264, 243 are oper-

ated; relays - 265, 294 are not operated;

switch 266 is set on its fifth contact.
Numeral 6; six impulses are sent from

calling device 33; arms of switch 37 are set

on their seventh contacts; in position 4 of

-the sequence switch of Figure 3 conductor

268 is connected to grounded battery through
resistance coil 881; in positions 4 to 6 con-
ductor 276 is connected to.ground through
low resistance coil 288 and conductor 241 is

open; relays 265, 294, 264 are operated; re-

lay 243 is mot operated; switch 266 is set
on its sixth contacts. . f
Numeral 7; seven impulses are sent, from
calling device 33; arms of switch 87 are set
on their eighth contacts; in position 4 of the
sequence switch of Figure 38 conductor 268
is connected to grounded battery through re-
sistance coil 881; in positions 4 to 6 conduc-

tor 276 is not connected to ground, and con- ?

ductor 241 is connected to ground through
the resistance coil 289 ; relays 265,243 are op-
erated; relays 294, 264 are not operated;
switch 266 is set.on its seventh contacts.
Numeral 8; eight impulses are sent from
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calling device 83; arms of switch 37 are set
on then ninth contacts; in position 4 of the
sequence switch of Figure 3 conductor 268
is connected to gr ounded battery through re-
sistance 0011 381 in positions 4 to 6 conduc-
tor 276 is connected to ground through low
resistance coil 288, and conductor 941 to
ground through reSLStance coil 239; relays
969 294,264, 243 are operated; the arms of
switch 266 are set on thelr e10hth contacts.

Numeral 9; nine impulses are sent from
calling dev1ce 33; arms of switch 37 are set
on the1r ‘tenth contacts in position 4 of the
sequence switch of I‘loure 3 conductor 268 is

3 ‘connected to «rrounded battery through re-

sistance coil 381 in positions 4 to 6 conduc—
tor 276 is connected to ground through high
resistance coil 289 and conductor 241 is not
connected to ground; relays 265, 264 are op-
erated; relays 294, 243 arenot operated arms
of switch 266 are set on their ninth contacts,
seven impulses are sent, to selector 15.

" Numeral 0; ten impulses are sent from
calhn(r deVlce 33; arms of sw1tch 37 are set

on then eleventh contacts; in position 4 of

the sequence switch of Figure 3 conductor
268 1is connected to Grounded battery
through resistance coil 381 in positions 4 to
6 conductm 976 is connected to ground
through high resistance coil 289 and conduc—
tor 241 throuoh the resistance coil 239; re-
lays 265, 264, 243 are operated; relay 294 is
not operated arms of switch 266 are set on
their tenth contacts; nine impulses are sent
to. selector 15.

Switch 266 acts as a tr‘mslator switch, be-
ing adapted to tr ztnslate the numeral of the
first digit into a series of impulses which
will control selector 15 to extend the connec-
tion to selector 169 in which the terminals
of the called line appear. Changes in the
arrangement may be convenlcntly made by
ch'mo'nw the jumpers 270 in the distribut-
ing board 322.

Tor the second digit the following condi-
tions prevail When calling different nu-
merals.

Numeral 2; two impulses sent from call-
ing device 3, arms of switch 38 are set on

then third contacts; in position 8 of the se-

quence switch of Fluure 8 conductor 268 is
not connected to battery, in positions 8 and
9 conductor 276 is open and conductor 241
is connected to grounded battery through
resistance coil 300 relay 281 is operated
relays 278, 279, 984 are not operated.
Numeral 33 three impulses are sent from
calling device 33; arms of switch 88 are set
on thelr foyrth contacts; in position 8 of the
sequence switch of mee 3 conductor 268
is not. connected to battely, in positions 8
and 9 conductor 276 is connected to grounded

hattery 273 throutrh low res1stance coil 274

and conductor 241 is ‘connected to grounded
battery ’rhrouo'h res1stance 300; relays 278,

1,558,700

279, 281 are operated; relay 284 is not op-
er ated

Numeral 4; four impulses are sent from
calling device 33; arms of switch 38 are set
on their fifth contacts; in position 8 of the
sequence switch of Figure 3 conductor 268
is not connected to battely, in positions 8
and 9 conductor 276 is connected to grounded
battery 273 through high re51stance coil 299
and conductor 247 is open; relay 279 is op-
erated ; relays 278, 281, 284 are not opelated
four tens unpulses ale sent to selector 169.

Numeral 5; five impulses are sent from
calling devme 33; arms of switch 38 are set
on their sixth contacts in position 8 of the
sequence switch of Tlﬂure 3 conductor 268 is
not, connected to dlounded battery, in posi-
tions 8 and 9 conductor 276 is connected to
grounded battery 273 through high resist-
ance coil 299 and conductor 911 is connected
to grounded battery through resistance 300;
1e1ays 979, 281 are operated. relays 278,
284 are not operated ; five tens impulses are
sent to selector 169.

Numeral 6; six impulses are sent from

calling device 33; arms of switch 38 ave set

on their seventh contacts; in position 8
of the sequence switch of Figure 3 conductor
268 is 'connected to grounded battery
through resistance coil 381;
and 9 “conductor 276 is connected to ground-
ed battery 273 through low resistance coil
274 and conductor 241 is open; relays 2178,
279, 28-1 are operated relay 281 is not oper-
ated six tens 1mpulses are sent to selector
169.

Numeral 7; seven inpulses are sent from
calling device 33; arms of switch 38 are set
on their eighth contacts, in position 8 of
the sequence switch of Figure 3 conductor
268 is connected to Ofrounded battery
through resistance coil 381 in positions 8
and 9 conductor 276 is not connected to
grounded battery and conductor 241 is con-
nected to grounded battery thlouOh resis-
tance coil 300 relays 281, 284 are operated;
relays 278, 279 are not operated seven tens
impulses are sent to selector 169.

Numeral 8; eight impulses are sent from
calling dev1ce 33, arms of switch 38 are set
on theu ninth contacts; in position 8 of the
sequence switch of qure 3 conductor 268
is connected to 0’rounded battery through
resistance coil 381 in positions 8 and 9 con-
ductor 276 is connected to grounded bat-
tery 278 through low resistance coil 274 and
conductor 241 to grounded battery through
resistance 300; relays 278, 279, 281, 284 are
operated ; elcrht tens 1mpulses are sent to
selector 169.

Numeral 9; nine impulses are sent from
calling device 83; arms of switch 38 are set

‘on the1r tenth contacts, in position 8 of the

sequence switch of Figure 3 conductor 268
is connected to grounded battery through

in positions 8 °
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resistance. coil 381; in positions 8 and 9 con-
ductor 276 is connected to grounded battery
273 through high res1stance coil 299, and
conductor “241 is open;:relays 279, 284 are
operated; relays 278, 981 are not operqted
nine tens impulses are sent to selector 169.

Numeral 0; ten impulses are sent from
calling device 33; arms of switch 38 are set
on their eleventh’ contacts; in position 8 of
the sequence switch of Figure 3 conductor
268 is connected to grounded battery through
resistance coil 381; in positions 8 and 9
conductor 276 is connected to grounded bat-
tery 273 through high res1stance coil 299,
and conductor 241 is connected to O'rounded
battery through resistance coil 300 relays
279, 281, 284 are operated ; relay 278 is not

’operated ten tens 1mpu1ses are sent to. se-

lector 169.

For the third digit-the followmcr condi-
tions prevall ‘when' calling d1ﬁ'erent Tu-
merals.

Numeral 1; one impulse sent from calling
device 33; arms of switch 39 are set on the1r
second contacts, in position 11 of the- se-
quence switch of Figure 3 conductor 268 is
not connected to battery, in positions 11 and
12 conductor 276 is connected to ground
through low resistance coil 288, and conduc-
tor 241 is open ; relays 290, 291 are operated ;
relays 287, 295 are not opelated one 1m-
pulse is. sent to selector 169. ' .

Numeral 2; two impulses are sent from
calling device 33; arms .of switch 89 are
set on their third contacts; in position 11 of
the sequence switch of Flgure 3 conductor
268 is not connected to battery; in positions
11 and 12 conductor 276 is not connected to

ground -and conductor 241 is .connected to
ground through resistance coil 289; Telay
987 is operated ; relays 290,291, 295 are not

operated ; two 1mpulses are sent to selector
169. :

Numeral 4; four 1mpulses are sent from
calling device 33; arms of switch 39 are set
on their fifth contacts in position 11 of the
sequence switch of Floure 3 conductor 268
is not -connected to bflttery, in positions 11
and 12 conductor 276 is:connected to ground
through high resistance coil 289; and con-
ductor 241 is not connected .to trround re-

lay 291 is operated ; relays 287, 290 293 are

not operated ; four 1mpulses are sent to selec-
tor 169.

Numeral 5 five 1mpulses are sent. from
calling device 33;.arms of. switch 39 are
set on their sixth contacts; in position 11 of
the sequence switch of Flgure 8 conductor
268 is not connected to battery; in . posi-
tions 11 and 12 conductor:276 is connected
to ground through high resistance coil 289
and conductor 241 is connected to ground
through resistance coil 286; relays 291, 287
are operated relays 290, 295 are . not op-

-and conductor

Numeral 6 six 1mpulses are sent from
calling device 33; arms of switch 39 are
set on their seventh contacts; in  position

11 conductor 268 is connected to grounded

battery through resistance coil 381; in posi-
tions 11 and 12 conductor 276 is connected
to ground through low resistance coil 288
241 is not connected to
ground ; relftys 290, 291, 295 are operated;
1e1ay 987 is not operated six 1mpulses are
sent to selector 169.

Numeral 7; seven-impulses are sent from
calling device. 83; arms of switch 39 are set

E-2

70

75

oun their eighth contacts, in position 11 comn- -

ductor 268 is connected to grounded battery
through resistance coil 381; in positions 11
and 12 conductor 276 is mot connected to
ground ‘and conductor 241 is connected to
ground through resistance coil 289; relays
287 295 are ope1ated relays 290, 291 are
not operated; seven 1mpu1ses are sent to
selector 169. ;

Numeral 8; eight 1mpulses are sent from

80

85

calling device 33 arms of switch 39 are set

on their ninth contacts in position 11 of the
sequence switch of Flcrure 3 conductor 268
is connected to grounded Dbattery through
resistance coil 381; in positions 11 and 12
conductor 276 is connected to ground
through low resistance coil 288 and con-
ductor 241 to ground through  resistance
286; relays 287, 290 291, 295 are operated;
%ﬁ, impulses are sent to selector 169.

umeral 9; nine impulses are sent from

calling dev1ce 333 arms of switch 39 are set
on their tenth contacts; in position 11 of
the sequence switch of Figure 3 conductor

268 is -conmnected to glounded battery
through resistance coil 381; in positions 11

and 13 conductor 276 is connected to ground
through high resistance coil 289 and con-

ductor 241 is not connected to ground; re-

lays 291, 295 are operated; relays 287, 290
are not. operated nine 1mpulses are sent to
selector 169,

Numeral 0; ten impulses are sent from
calling device 33; arm of sw1tch 39 are set

‘on their eleventh contacts in position 11 of

the ‘sequence switch of qure 3 conductor
268 is connected to trrounded battery
through resistance coil 381, in positions 11
and 12 conductor 276 is connected to- ground
through high resistance coil 289 and con-
ductor 241 is.connected to ground through
resistance coil 286; relays 287 291, 295 are
operated ; relay 290 is not operated ten
impulses are sent to selector 169.

In the case assumed and described, only
a single sender was supposed to be available,
If instead, a larger number of senders, say
three, are avallable, and only one calling
party is engaged in operating his calhntr
device, then “when relay 226 is “connected to
common conductor 223 the current flowing

erated ; five 1mpulses are sent to selector 169. is greater in intensity than in the case mted
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10
due to there now being three resistances
such as 224 in multiple, Marginal relay 226
therefore operates, and thus causes the oper-
ation of relay 201, magnet 202 and switch
236 earlier in the progress of the call than
in the previous case. Thus the sender is
geized and the selector 15 is set earlier.
Supposing there are three senders idle
and available but also three active sets of
registers, being set or adjusted and net yet
connected with a sender. Then although
there are three resistances such as 224 in
multiple, there are also three relay windings
such as those of relays-226 in parallel, the
circuit of each of them being similar to that
of the others, and the potential of con-
ductor 223 is approximately what it was in
the original case described, the several wind-
ings of the relays 226 shunting current from
each other. Therefore in this case the relays
226 do not operate and the seizure of the

‘senders is delayed wuntil in each case the

arms of switches 41 leave their fourth con-
tacts, that is, until the full wanted numbers
i It will be seen thgt when
there are more senders idle and available
than there arve active sets of registers, the
potential of conductor 223 is relatively near
ground, and relay 226 tends to operate;
and ywhen there are not more the relay 226
is adjusted not to: operate, _
Tt will be noted that conductor 268 is used
for a double purpose. In positions 4, 8 and
11 of the sequence switch: of Figure 3; the
conductor’ referved to is employed to regis-
ter the positions of the arms 44, 48 and 52
respectively, while in the sending positions

6, 9 and 12 of the same switch, it is used .
- for sending impulses from relay 72 to the

counting devices, of Figure 4.
‘What is claimed is:

1. In a telephone exchange system, a call-

ing device for indicating a number, an auto-
matic selector arranged to -establish a de-
sired’ telephonic connection, a plurality of
sets of registers constructed to be controlled
by said calling device, means for connecting
said calling device to one of said sets of
registers, a plurality of senders each con-

- structed to control the operation of the auto-

matic selector, means: for variably intercon-
necting one of said sets of registers with one
of said senders, and means to control the
sender according to the adjustment of the
set of registers connected thereto, said last
named means including: a conductor com-
mon to said senders, means for varying the
potential on said cenductor controlled by
said plurality of senders, and means for
testing the potential on' said conducter ar-

ranged to control said variably intercon-

necting means.

2. In a register sender for automatic tele-
phone exehanges; a set of registers for regis-
tering a number, a plurality of senders,
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means for interconnecting said set of regis-
ters with one of said senders, a progression
switch progressively advanced upon regis-
tration of a number and arranged to cause
operation of said interconnecting means at a
predetermined period of registration of a
number, and automatic means controlled by
the number of idle senders for causing the

operation of said interconnecting means at .

a different period, said last named means in-
cluding a conductor common to said send-
ers, means for varying the potential on said
conductor controlled by said plurality of

70

senders, and means for testing the potential . .

on said conductor arranged: to control said
interconnecting means.

8. In a telephone exchange system, a plu-
rality of sets of registers, a lesser plurality
of senders, a selector for connecting one of
said sets with one of said senders, a conduc-
tor common to said sets and said senders,
means for varying the potential en said con-
ductor according to variations in the num-

_ber of -idle senders and active sets, and a -

marginal relay actuated when the potential
of said conductor reaches a predetermined
point for rendering said selector active.

4. In:a register sender for automatic tele-

- phone exchanges, a plurality of sets of reg-

isters, a lesser plurality of senders, medns
for interconnecting one of said sets with one
of said senders, and means controlled by the
relative number of active sets and idle send-
ers for determining when said interconnect-
ing means shall operate, »

5. In a full automatic felephone exchange

-system, a plurality of sets of registers pro-

portional in number fo the average duration
of the holding time of one of said sets, a
plurality of senders: proportional in pum-

- ber to the holding time of one said senders
and less in number than the sets of regis-.

ters, a conductor .common to said registers
and senders; means for varying the peten-
tial on said conductor controlled by said
senders means for intérconnecting one of
said sets of registers with one of said send-
ers, and means for testing the potential of
said conductor and for contrelling: said in-
terconnecting means. ]

6. In a register sender for autcratic tele-
phone exchanges, a plurality of sets of reg-
isters, a different plurality of senders, a
seizing. device for each of said sets whereby.
an idle ene of sald senders may be seized,
and means for delaying the actuation of
said seizing device when the number of
active sets of registers exceeds the number
of idle senders. .

7. In a telephone exchange system, a reg-
ister, a sender normally independent thereof
comprising. an impulse counter, a relay in
said register adapted to intermittently actu-
ate said counter, a selector for interconnect-
ing said register and said sender, and a sin-
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gle conductor extending from said selector

to said sender for indicating the adjustment.

of said register and for controlling said
counter. , o
8. In a register sender for automati
telephone exchanges, a set of registers for
registering a number, a plurality of senders,
means for interconnecting said set of regis-
ters with one of said senders, a progression
switch progressively advanced upon regis-
tration of a number and arranged to cause
operation of said interconnecting means at

a predetermined period of registration of a -

number, and automatic means controlled by
the number of idle senders for causing the
operation of said interconnecting means at
a previous period.

9. In a telephone exchange system having
selectors, a remotely controlled impulse
counter, a sender for controlling the selec
tors of the exchange system controlled by
said counter, means for interconnecting said
counter and said: sender, and automatic
means controlled by the conjoint action of
said counter and sald sender for controlling
the operation of said interconnecting means.

10. In a telephone exchange system hav-

ing selectors, a set of registers for register-
ing a number- to be selected, a sender nor-
mally disconnected from said set of regis-
ters, and means controlled by the conjoint
action of said set of registers and said

1x

~sender for interconnecting said register set

and said sender. - ;
11. In a telephone exchange system hav-

‘ing selectors for establishing desired connec-

tions, a plurality of sets of registers for reg-
istering numbers, a different plurality of
senders normally disengaged therefrom,
means for interconnecting one of said set
of registers with one of said senders, means
controlled by said set of registers for caus-
ing operation of said interconnecting means
at a predetermined time, and means con-
trolled by the conjoint action of said send-
ers for causing the operation of said inter-
connecting means at a different time.

12. In a register sender for automatic
~ telephone exchanges, a set of registers for.
‘Tegistering a number, a plurality of senders,

means for interconnecting said set of regis-
ters with one of said senders, a progression
switch progressively advanced upon regis-
tration of a number and arranged to cause
operation- of said interconnecting means at
a predetermined period of registration of a
number, and automatic means controlled by
the number of idle senders for causing the
operation of said interconnecting means at
a different period.

In testimony whereof, I hereunto set my
hand.

GEORGYE ALBEN E. LUNDELL.
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