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To all whom it may concern: ,
Be it known that we, JaAmzrs L. McQUARRIE

‘and Cuarres L. Gooprum, citizens of the

United States, residing at Montclair, mn the
county- of Essex and State of New Jersey,
and at New York, in the county of New
York and State of New York, respectively,
have 1nvented certain new and useful Im-
provements in Telephone Systems, of which
the following is a full, clear, concise, and
exact description. - |

This invention relates to telephone sys-

tems employing machine switching appa-

ratus for establishing connections, and more
particularly to the circuit arrangement for
controlling the operation of the switching
apparatus. ~ -

In a copending application of J. L. Mec-
Quarrie, Serial No. 203,971, filed: November
26, 1917, there 1s shown and described a
switch structure in which a plurality of se-
lectively operable step-by-step switches are
arranged m a group and provided with a

‘the following description, taken together

with the accompanying drawings, wherein:
Figure 1 is a perspective view of a portion
of a group of selective switches showing the
master operating mechanisms and the com-
mon releasing apparatus associated there-
with. - o
Fig. 2 illustrates a portion of the circuits

~arranged in accordance with the present in-

vention for controlling the operation of the

~ switches shown in Fig. 1.

Referring to Fig. 1, a group of switch
shafts 1 are each provided with a plurality

of vertical and.rotary stepping ratchets 2’

and 8. Tixed to the upper end of each shaft,

15 a set of brushes 4, 5 and 6 arranged to be

. elevated into operative relation to any level

plurality of master actuating mechanisms,

common to all the switches of the group, and
with means for ‘operatively associating any
one of these mechanisms with any one of the
switches. | o

An object of the present invention is the

provision of circuits and means, to be used -

in connection with switches of the character
described 1n the above mentioned applica-

tion, whereby a switch will test busy either
when engaged 1n extending a connection, or -

when 1dle and "there is no common master
mechanism operatively associated therewith.
Another object 1s tﬁe provision of means
whereby a master device, 1n 1ts search for
an idle switch of the group, is capable of
discriminating between switches which have
some other master device allotted thereto
and those which have not, thus preventing
more than one of such devices becoming as-
soclated with g switch at the same time.
Still another feature consists in cireuls
means for controlling’ the operation of the
release mechanism, which is common to the
group of switches, and in such a manner that
said mechanism is capable of positioning
itself before and releasing any switch that
is found in proper condition to be returned
to normal. |
These and other objects will be more

. table 20, upon which a ma
‘clearly understood from a consideration of Said/muagnet has an armature 22, pivoted to

in the bank 7 by shaft 1, and thereupon ro-
tated ornto a desired set of terminals 1n such
level. A number of worm members 8, one
for each set of vertical and rotary ratchets
2 and 3, are disposed paralle] to one another
adjacent. to the switch shafts 1. The surface

of these worms 1s provided with an endless
spiral slot or groove 9. Attached to the end
of each worm is a driving ratchet 10. A
drive magnet 11, having an armature 12 and

pawl 13, serves, when energized, to rotate
worm 8 in its bearings (not shown).

A supporting frameé 14 1s loosely mounted”

upon each of the endless worms 8, and 1s
provided with any sultable means for en-
gaging the slot thereof, whereby rotation of
stich worm causes frame 14 to move back and
forth before switch shafts 1.
also slidably mounted upon a pair of sta-

Frame 14 15
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ti{}nary_rodé 15, which accurately giide ga1id

frame in its movement from position.to

position. A mounting bracket 16 secured to

the frame 14 supports the primary or verti-
cal stepping magnet 17. Magnet 17 has an
armature 18, pivotally atiached to frame 14
with its working end provided with a step-
ping pawl so arranged as to engage and op-

erate the vertical ratchet 2 when the master

device is positioned before a switch shaft 1.

A secondary or rotary stepping magnet 19
1s also mounted on the frame 14 and hkewise

has an armature adapted to engage and ro-
tate shaft 1 throngh the medium of rotary
ratchet 8. The lower portion of the frame

14 is turned under to form a supporting
éinet 21 1s mounted.
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fraine 14, and extending into codperative
relation with the pins 23 of vertical rods 24,
whereby energization of the magnet, when
frame 14 is positioned before a shaft 1,
5 causes rod 24 to be moved downward against
the end of a lever 25. Secured to frame 14
aretwo pins 26 and 27; the former of which
serves to close a contact 28, and the latter to
shift all the contacts of the set generally
designated as 29 when the common device
assumes its position before the switch 1. The
contact set 29 comprises seven sets of indi-
vidual contacts of which, as shown in Fig. 2,

- 10

30 to 35 inclusive are normally open, and

15 contact 36 is normally closed at all times ex-
~ cept when moved to their alternaté positions
- by the pin 27 of a stepping. device. '
Arranged. adjacent to the shafts 1 of the
entire group.of switches and individual to
each master stepping device is a set of con-
tact strips 37. These strips are insulated
from each other and may be secured in posi-
tion in any convenient manner. A set of
.~brushes 88, insulatedly mounted upon the
26 table 20, siidingl_v engage their respective
contact strips 37 for the purpose of convey-
ing current to and from the operating inag-
nets 17, 19 and 21. The contact strips 39,
. which are arranged between adjacent switch
30 shafts 1, serve a purpose hereinsfter to be
described.- | o
" Each shaft 1 also has a vertical and ro-
tary holding ratchet 40 and 41, with which
the pawls 42 and 43 respectively coact to
35 retain said shaft in its actuated position.
~ An-endless worm 44, similar to worms 8 1s
mounted before the group of switches 1 to
be rotated by a stepping magnet 45. A re-
lease magnet 46, mounted upon’worm 44,
" 40 and-common to all switches, acts to withdraw
holding .pawls 42 and 43 when positioned
before a switch that 1s in condition .to be
released. Contact strips 47 and 48 convey
ﬂ current to the magnet 46. As the operation
45 of the switches will be understood from the
- following description of the circuits it is be-
lieved a gurther detailed explanation thercof
is unnecessary. However, reference 1s made
to the above mentioned application of J. L.
60 McQuarrie, Serial No. 203,971, filed Noveni-
; ~ber 26, 1917, wherein a complete description
is given of the switch structure. -
. A description will now be given of the
operations involved in extending a telephone
. 85 connection in a system where the present in-
vention is employed. For the purpose of ex-
planation it will be assumed that the tele-

20

phone systein illustrated in the drawings .

. uses finder or other preliminary switches,
6% first selectors, second sclectors and connec-
tors. - The switches shown and described in
the drawings will be considered ss used 1n

- the capacity.of sccond selectors. According
to the well-known practice of trunking, each

65 level of trunks in a first selector leads to a

“is served by a number of common actuating

1,208,237

group of say, ten second selectors, all of

which have access through the succeeding

connectors to any line in a given 1,000 lines.
Therefore, since the second selector switches
may be considered as divided into groups
according to the numerical grouping of sub-
scribers’ lines, a convenient adaptation of
the present invention is-to provide each
such group of second selectors, as shown'in
the drawings, with a plurality of common
stepping devices. A first selector in testing
any particular level of its trunks may then
obtain any second selector of a group that

70

75

devices. B0

Assumeé that the subscriber at substation

48, Iig. 2, desiring to converse with some,

other subscriber, removes his receiver frome

its switchhook to start the operation of a

finder or lLine switch. Such switch, which 85
may be included 1n that portion of the con-
nection illustrated by the broken lines in the
figure, operates in the well-known manner to
connect the line conductors 49 and 50 to the
trunk conductors 51 and 62, terminating in
brushes 53 and 54 .of a first selector switch.
The subscriber now operates his sender to
transmit a desired number of impulses to
the operating mechanism of the first selector,
whereby the brushes 53, 54 and 55 are moved
into operative relation to the desired level

90

95

“of trunk terminals. Terminals 56, 57 and

58 may represent the first set of terminals
in such level and are associated by means
of trunk conductors 59, 60, 61 with brushes
4, 5 and 6 of a second selector switch,.as
those shown in Fig. 1. Assume now that the
switch shaft 1 associated with the trunk 59,
GO, G1 is in its normal restored posttion, and
that a master sterning mechanism, such as

100

1056

. the one shown in Ifig. 2, has previously been

positioned before such switch in readiness to
operate it as soon as it is taken for use. This
being the case the pins 27 and 26 on the
supporting frame 14 are holding the con-
tacts of the set 29 and contact 28 respec-
tively in their alternate positions, whereby
contacts 30 to 35 inclusive and 28, g, 2,
are closed, while contact 36 1s open.  The
contact 36 by being open places-a bredk point
in the following circuit from the test con-
tact 62 to ground: test contact 62, conductor
63, contact 306, conductor 64, contact 36°,
conductor G5, to ground at the off-normal
contact 60. | .

Therefore, when the first selector switch
begins its secondary or bunting movement
and takes its first step onto the trunk termi-
nals 56, 57 and 58, no guarding ground po-
tential will be found by test brush 55 upon
test terminal 68, therebv indicating that the
switch associated with the trunk 59, 60, 61
is in proper condition to be selected.

Thereupon the first selector comes to rest
and extends the connection by way of trunk 130
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conductors 39 and G0 to the switch shown in
the drawing. A circuit is now closed for
the line relay 67 from free pole of battery,
upper winding of such relay, upper.arma-
: relay 68, conduc-
{or' 69, closéd contact 80, conductors 70 and
69, terminal 56, brush 53, conductors 51 and

- 49, over the 100{"1 of substation 48, conductors

50 and 52, brush 54, terminal 57, conductors
60 and 71, closed contact 31, conductor 72,
inner lower armature of cut-off rela 68,
lower winding of relay 67 to ground. Relay
67 on attracting its armature closes a circuit
for the slow relay 73, traceable from round,
armature and front contact of relay 67,
winding of relay 73 to the free pole.of bat-
tery. The relay 73 energizes and at its right-

hand armature places a ground, h{r way of -
t

the following circuit, upon all mu iples of

the test con )
switches, so that any other switch testing
sgchmuiti les will find the same guarded so
long as relay 73 remains energized. This
circuit extends from .
mature and contact of relay 73, conductor 74,
closed contact 84, conductors 63 and 61 to
test contact 58 and other multiples thereof.
. The calling subscriber, proceeding to ma-
nipulate his sender in accordance with the
second digit of the called number, interrupts
the above traced circuit of line relay 67,

- thereby causing the same to vibrate its ar.

36

40

45

- ping magnet 17 of the master

60

80

é5

the desired level

impulses the

mature a corresponding number of times.
Upon the first retraction of said armature,
the following circuit is closed for the slow
relay 75: ground, armature and back contact

of relay 67, inner left-hand armature ang

front contact cf relay 73, winding of relay
75 to battery and ground. Relay 75 by en-
ergizing establishies g circuit for escape mag-
net .76 from ground, armature and contact
of relay 75, side-switch arm 77 and its first
sition contact, winding of magnet 76 to
attery and ground. -The following circujt
is also closecg;._imultaneously with the encr-
gization of relay 75 for the primary step-
' mechanism ;
gre:ind, armature and back contact of relay
67, Inner left-hand armature and front com.
tact of relay 73, conductor 78, side-switch
arm 79 and its first position contact, contact
strip 80, brush 81, winding of stepping mag-
net 17, brush 82, contact strip 83, to battery
and ground. The magnet 17 thereupon at-
tracts i1ts armature 18, and through the
agency of its stepping l):}.wl and the vertical
ratchet 2, steps the shaft 1 up one step.
Likewise, for each succeeding retraétion of
the line relay 67 an impulse is sent to magnet,
17 and the shaft 1.is.elevated to- position its
brushes 4, 5 and 6 in operative relation to
of contacts in the bank 7.

At the termination of the second series of

‘ Iine relay 67 holds its armature
attracted, and after a sufficient period has

‘the secondary magnet 19

uctor 61 at the first selector

ound, right-hand ar-

stde-switeh

through to brushes 4, 5 and 6

a

elapsed, relay 75 deénergizes, thereby open-
ing the circuit of the escape magnet  76.
Magnet 76 by deénergizing allows the side
switch to escape into second position. In
this position magnet 76 is immediately ener-
gize(r over the following circuit: free pole of

attery, winding of magnet 76, side-switch
arm 77 and its second position contact, con-
ductors 84 and 85,
tor 86, secondary off-normal contact 87, to
grounci. ~ With the side switch in second posi-
tion a circuit is also completed as follows for
of the master mech-
ground, side-switch arm 88, contact
strip 89, brush 90, contact and armature of
magnet 19, winding of said magnet, brush
91, contact strip 92, to battery and ground.

anism:

Upon energizing, the stepping magnet 19 at-_
to automatically rotate-

tracts its armature ,
the shaft 1, carrying the brushes 4, 5 and 6
step by step, over the trunk terminals of the
selected level. Busy trunks are identified by
the presence of a ground upon their test ter-
minals. At the
1 the secondary off-normal contact 87 is
opened, thercby opening the energizing' cir-
cutt previously traced for the escape magnet
76. If, however, the first trunk in the level,
upon which the brushes 4, 5 and 6 are mo.
mentarily resting is busy, a holding circuit
15 established ‘for escape magnet 76 as fol-
lows: battery, winding of magnet 76, side-
switch arm 77 : _
ductor 84, closed contact 32, conductor 93,
test brush 6, to the grounded test terminal
9t The side switch thus remains in
tion 2 and the magnet 19, by interrupting its
own circuit, continues to rotate the switch
until its brushes encounter an idle trunk.
When this oceurs, the escape magnet becom-
ing deénergized steps the side switch into
position 3, thereby bringing the selector
switch to rest. B

As the side switch
sition 4’ eircuit is completed from g
arm 88; contact strip 95,
96, winding of magnet 21, brush 97, con-
tact strip 98, battery. Magnet 21 upon at-

arrives in its third po-
round,

tracting its armature 22, Fup. 1, causes the

same to engage the pin 23 on vertical rod 24
to move said rod ownwardly against the
end of lever 25.
1ts pivot presses against the pin 99 to engage
the springs 62, 100 and 101 with their re-
§pective contacts. As seen in Fig. 2 this
results in extending the trunk 59, 60, ©1
of the selector
as soon as sald selector has completed its
secondary movement. Thus the connection
is extended to the next switch in the train
which may be operated in the well-known
manner. The shouldered end of lever 25,
against’ which the upper end of the. inter-
mediate lever 102 normally rests, as shown
in Fig. 1, veing tilted upwardly by the ac-

first rotary step of the shaft .

and its second contact, con-

posi-

‘brush

Lever 25 being tilted about,

70

closed contact 85, conduc-
75
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tion of rod 24 permits lever 102 to escape its
engagement with the shouldered end of le-
ver 25 and to rotate, by the tension of spring
103, so that its upper end now bears against
the under straight surface of said lever 25.

This new position of lever 102 locks lever 25

in the position<{o which it was actuated by
magnet 21 to hold contacts 62, 100, 101 closed
during the engaged period of the switch.
This 1s necessary since, as will presently ap-
pear, the magn .
after having actuated the rod 24. The above
described rotation of intermediate lever 102

is made possible at this time due to the fact

that the ratchet 41 having moved up out of

contact with lever 104, the retractile spring

105 withdraws lever 104 out of the path of
said lever 102. The magnet 21 also acts
upon its energization to reset the side switch
to its normal position.

While the side switch is momentarily
standing in position 3 before being reset by
magnet 21, the following circuit is estab-
ground, side-switch arm 88, contact
strip 95, brush 96, left-hand armature and
contact of relay 21, brush 106, contact strip
107, conductor 108, thence by one path to
the contdct and armature of the master drive
magnet 11, winding of said magnet to bat-
tery; and by another path to the winding of
cut-off relay 68, to battery. Relay 68 and

‘magnet 11 energize in the circuit traced.

Reset-magnet 21, which was momentarily
energized while the side switch stood in posi-
tion 8, does not, however, immediately de-

energize when said switch restores, but locks .
up, as long as slow relay 73 retains its ar-

matures attracted, over the following cireumt:

- battery, contact strip 98, brush 97, winding

of magnet 21, right-hand armature and con-
tact of said magnet, brush 109, contact strip
110, conductor 111, outer left-hand arma-
ture and front contact of relay 73 to ground.
Magnet 21 by holding its armatures attiract-
ed affords a new energizing circuit for re-
lay 68 and magnet 11 during the time that
slow relay 73 is holding its armatures in their
attracted position. This circuit is traceable

from ground, outer left-hand armature and

front contact of relay 73, conductor 111, con-
tact strip 110, brush 109, #bntact and right-
hand armature of magnet 21, lefi-hand ar-
mature and contact of said imagnet, brush

106, contact styip 107, coiiductor 108, to mag-

net 11 and relay 68 as above traced.

Relay 68 by cnergizing, cuts off the hine
relay 67, and the master drive magnet 11 by
energizing in the above traced circuit vi-
brates its armaturs 12 to engage ratchet 10,
and thereby rotate the endless worm 8. Ro-
tation of said worm causes the supporting
frame 14 with the master stepping magnets
to move away from its operative position be-
fore the switch just actuated ind to advance
toward the next switch in the group. At

et 21 soon becomes inactive

the first movement of said master device, the
pins 26 and 27 pernit the contacts 30 to 36
inclusive and contact 28 to assume their nor-
mal positions as shown in Fig. 2. Further-
more, the pin 26, having moved onto the 70
strip 39, presses the same into contact with
its cooperating spring. This results in the
closure of the following circuit which takes
the place of the circuit previously traced
from the magnet 11 and relay 68 in parallel 75
therewith, to ground at slow relay 73:
ground, céntact strip 39 and its cobperating
spring, conductor 112, outer left-hand ar-
mature and back contact of relay 73, con-

ductor 108, to magnet 11 and also relay 68. 8o

This circuit Keeps the magnet 11 actuating
and insures a complete movement of the mas-
ter device to its operative position before
the next switch. _ -

If, upon the master device reaehing its po- 85
sition before the next switch, such as the
switch repres’ented generally by the contact
group 29/, Fig. 2, and this switch is already
actuated, the following circuit is established ;
from magnet 11 and relay 68 in parallel, con- g¢
ductor 108, outer left-hand armature and
back contact of relay 73, conductor 112, to a
closed contact corresponding to 28 of the set
29, a conductor similar to 113, to ground at -
an off-normal contact 66 of the busy switch. 95
Therefore the drive magnet 11 continues to
move the master device past the  actuated
switch and on to. the next one in order.

Assunie now that this next switch is in
its normal position and has a master mecha- 3100
nism standing before it, similar to the onc
illustrated diagrammatically in Fig. 2, and
which in its travel before the switches co-
operates with the lower sets of contacts in
that figure, such as the set 30” to 36" in- 105
clusive. In such event the master device
under discussion upon arriving before such
switch completes the following circuit for
relay 68 and drive magnet 11: relay 68 and
magnet 11 in parallel, front contact and 110
lower armature of relay 68, conduetor 114,

a closed contact similar to 33 of the set be-
fore the assumed switch, a conductor similar

to 115, a closed contact similar to 33, be-
fore which there is already a master device 115
resting, over the conductor 116’, to ground

at the lower armature and back contact of

the cut-off relay similar to 68 of such master
device. Hence the magnet 11 continues to

be encrgized and the master device passes 120
by said switch, which already has a master
device resting before it, and in the manner
already described goes on to the next selec-
tor switch. : * .

- If the next switch encountered is in nor- 125
mal position, and has nd master device al-
ready before it, then, when the seeking
master ~device assumes its position before
such switeh, the operating circuits above de-
seribed for the drive m:;inet 11 and relay 130
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~ .with said trunk was idle and had a master
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68 are opened, and sa.jd device comes to rest,
operate sald switch when taken

ready to
for use.

‘Returning to the point where the first se-

lector had: positioned, its brushes 53, 54 and
55 u];]:cm the terminals of trunk 59, 60, 01,

| be remembered the assumption was
that the. second selector: switch . associated

10 device positioned before it. If, however, the

-

~ lected and sh
15 the preceding switch. This
_ . obtained

20

| 3(:‘u"'i ete., In series,

25
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switch is idle but has no master device asso-
ciated. therewith, it is-obvious that said

switch is not in proper cordition’ to be se-
should therefore tes
_ condition 1igs
as follows: Since there is no mas-
ter device before the switch, all of the con-
tacts 36, 86 etc., are closed, so that when
brush 55 makes its test of trunk 61, a ground
1s found thereon. The circuit affording this
ground is traceable from test trunk 61, con-
uctor 63, through the closed contacts 36,
1 series, to ground at the off-nor-

contact 66, .- o
- “If the: switch had been previously actu-
ated and-was busy extending a call when
the above mentioned test was made, a ground
would have been present on test conductor
61 by way of test terminal 94, brush 6 and
contact .62. From the foregoing it_is ap-
parent that a switch, in order to be select:
able to a preceding switch, must not only
be i&le and restored buf must also have a
' At r stepping mechanism associated there-

Wi : -, | .- - - T =
_ Should . for any reason the subscriber

] r
.

ma

. . abandon his call while the side switch is in
second . position, the following

circuit is
closed for the.reset magnet 21 to restore

the side switch t6 normal: ground, arma-

ture and back.contact of relay 67, inner left-
band armature and back 'zn

73, conauctor 117, side-switch arm 118 and
its second position contact, contact strig
119, brush 120, winding of magnet 21, brus
97, contact strip 98, to battery and ground.
At the same time the following circuit is

established for the drive magnet 11.to move

the master device away from the selector
switch: ground at the armature of relay 67,
over the circuit just traced to the brush
120, thence by way of the left-hand arma-
ture and contact' of magnet 21, brush 106,

strip
tery. . )

.Considering now the release mechanism,
it will be described how the magnet 46,
Wwhich 1s common to all switches of a group
15 capable of locating such switches as are
in-proFer condition to be returned to their
normal position. The magnet 45, which
drives the worm 44, receives its energiza-
tion-over the following circuit: free pole of
Liattery, winding of magnet 45, armature
and contact of said magnet; contact and

-passes before a switch that

test ‘busy to

armatures.

tact of relay

107, conductor 108, magnet 11 to bat-

B‘

armature of relay 121, to ground. So long

as relay 121 remeins inert, the magnet 45
interrupting its own circuit will drive the
release magnet 46 back and forth before
the switch shafts 1. Relay 121 is arranged 70
Lo receive sufficient current through resist-
ance 122 ontlfr when conductor 123 is free -
from ground connections. If magnet 46

1s idle the pin
124 on arm 125, by closing contact 126, 75
F_Iaces 2. ground on conductor 123 ag fol- ,
ows: ground, off-normal contact 66, con- .
ductors 65 and 93, closed contact 126 to con-
ductor 123. The relay 121 remains deéner-
gized and magnet 45 continues its move-
ment, -due to a closed contact 198, to the
next switch position, If the next switch
before which the release magnet 'passes is
being actuated a ground is exfended to con- -
ductor 123 from a secondary off-normal ‘con- 86
tact 87, a conductor similar to 86, a closed
contact similar to 35, conductors as 85 and

84, a closed contact similar to 32, a condué¢tor
similar to 93, a closed contact 126, to con-

ductor 123, while said switch is in' its pri- 90

80

mary movement. But if the switch is in its

secondary movement, contact &7 is open, and
the ground is now afforded from busy test.
terminals 94, v way of a conductor similar
to 83 to conductor 123. o T 95 .
When, however, the release magnet 46
positions itself before a switch which 1s idle
and 1n condition Yo be restored, no short- -
circuiting ground is present on conductor” °
123, and consequently relay 121 attracts its 100
This opens the circuit of magnet
49, thys stopping magnet 46 In operative
relation to thé flange 129 of holding pawl
43, Fig. 1. A circuit is also closed for mag-
net 46 from ground, armature and contact
of relay 121, strip 130, brush 131, winding
of magnet 46, brush 132, strip 133, to bat-
tery. Magnet 46 thereupon attracts the
flange 129 to rotate the holdin dogs 42
and 43 out of engagement with tﬁe holding
ratchets 40 and 41. This movement of
flange 129 carries the trigger 133 beh ind the
calch 134 of lever 102, thereby locking the
holding dogs 42 and 48 away from their
ratchets to 1nsure a complete restoration of
the shaft 1. At the same time finger 135
closes contact 136, whereupon u ground 1s
again placed on’'conductor 123, which in
turn deénergizes “relay 121, and the drive
magnet operates to move the release mecha- 120
nism. When shaft 1 reaches normal the o
ratchet 41, through the agency of lever 104,
restores levers 102 and 25 to their normal. .
posttions as shown in Fig. 1, thereby open-
Ing contacts 62, 100, 101 and 136, and also 125

105

110

115

unlocking holding pawls 4 and 43. ° -

In describing the features of cur im proved.
circuit arrangement we have assimed thag;
the selective switches, in connection with |
which the same is used, are serving in the 130
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" capacity of second selectors, However, 1t Is
to be understood that this election is merely
for the purpose of .conveniently exemplify-

 ing the numerous applications contemplated
6 by the ﬂris_ent invention.. It will be ap-

- parent that the cir¢uit arrangement of the
said ‘invention- is- applicable to a group of
switches: écmployed at any particular pount
in.a train -of -circuit extending- switches,
10 provision bein% made, as in the present
. embodiment, whereby any switch of such
. group :is - capable of m'mg::ring itself non-

- gelactable. to the preceding switch or other

h .

qirél!it;extgﬁding means during the tune sajd
18 switch has no_common operating device ap--

-pottioned “thércto, or is otheiwise not
proper conglition to be taken for use.
“What is claimed 1s:. - | L

a1 I @ telephone sys'tem,"'.iy telephone line,

20 trunk selecting 1itcans, means for extending

~ sdid-line thercto, a group of trunks terui-

- nating “in said “trunk’ selecting means, a

- group . of “switches, each one permanently
- ~associafed” with one: of - suid trunks, a plu-

N AYs R LY R » .
25 tality of .common stepping devices, means
*~_for moving any one thercof into position to

. - engage and actuate any one of said switches,

30 none’ of siid devices are operatively asso-

< - ‘ciated withthe corresponding switch.

-~ o7 2. Ina telephone gystem; a telephone line,

" frunk selecting means; means: for extending
“‘gaid line_thereto; & group of trunks terme-

a -k

-1 nating -in “said trunk “selecting means,

group. of ‘switches,. ciich one permanently

- - mssociated -with. ong of said trunks, a plu-

. rality: of “comunon - stépping devices; means

- for moving uny. oné thercof into positionto

and means-under the tontrol of said devices

. for rendering any one of siid- trunks non-

* L | ":'l

. sgelectable to said selecting means when none

-..of eaid-devices are: operatively assocrited
45 with:the corresponding switch. ¢
o B.Inatelep {iné”SyStein,-'a;.lii_u:., trunk
.- sélecting ‘means;: means-foi- extending said
ereto, 8 group of trunks terminating

-.> lina. thereto, a- N

-+ .in"said trunk selécting means, @ group of
50 -switch shafts, .each éne -permanently asso-

- cinted with one .of said trimks, « plurality

* .~ of common stepping deyives; neans for move

o oingrigry one, thereof: jirta. position to engre
56" i firens: under ‘the:joint ‘control of said
1 shafts and 'stepping. devices for rendering
. '.;:-: ‘ll _ - - . ¥
- o-geloctings: sicting; ¥

x . L g o R S NN I Eried £ VTS R AL
o operatively associated: with -the. ‘torre- elies, .
L e e e nnd seeondary -stepping anagmets acrange

-'Bo'gl}{jiiﬂlﬂifg.-ﬁ‘{?it"d!f} ';, A e e _.:- -P.' L ;_i _' Tt S .“' :\.":* *‘
y 4 In . 5ft‘c'lc'l':!-_l'i[ifjﬁ?;sys_tyn},'.T5*. . group ;of

trunki, 0 group-offseleckiy cgwitches, eacl -

.+ one. bting, permaneittly assvciated with one

“ofTsald s fen ks, ciren it terminals . for ssa il

+
E |

65 -witched, " plurality of conimon operat ing

ciated therewith.

" and means for rendering ‘one of said trunks
.. -non-selectablé to said. selecting medns when

actupnfe iny one of satd switehes,

L qand cactigdte an “oné. of .suid’ swifch shafts, - corresponding-switch.

“ussociatéd withoone

ay i of said teunks nop-selectable to'said rted wit dd tr ‘
.’hit‘;";“i)f’-ﬁﬂutsfof -;}Ct;_i!ﬂ,tl!} L4 I_'l‘lm,gngfg; common to. -

when-none:.of said déyices’

to actitate said switches, means for moving

devices each arranged to engage and move
said switches into connection with said cir-
cuit terminals, means to move any one of
said devices into operative association with
onc of said switches, means for placing a 70
busy conditioh- upon the trunk correspond-
ing to an actuated switch when said switch
is in connection with .a busy set of said
éivenit terminals, and means for placing a

Dbusy condition upon said trunk when said 78

switeh is in its normal position but has none, "
of said common devices operatively asso-

5. In" u telephone system, subscribers’
lines, a group of trunks, circuit-extending 89,
means for extending ‘said lines to non-busy - -

trunks of said group, a group of switches,

each one beinge permanently associated with

“one of sald trunks, a common stepping

mechanism having a position for engaging 89
and operating cach switch of saud group,
means for moving said mechanism- succes-
sively from once position to another,. and B
means for placing x busy condition upon the
trunk cm'resliomﬁuw to one of said switches 90

when said mechantsim. leaves 1ts operative

position with respect to said switch. .- -

G. In a telephone system, o telephone line, -
a aroup of trunks. trunk selecting means for .~
connecting said lime to one of said trunks; a. 96

aroup of switches., each one Leing assoclated . -
with one of said trunks, a common stepping-

“magnet for-actuating suid switches, mesns W

for nioving said magnet 1to operative 8sso-- -
ciation with any one of said switches, and 100
means for rendeving a trunk selectable to - -

Csaid trunk seleeting means when said mag- .-

net is operatively associated with the corre-
sponding switeh  aud - for rendering said -
trunle  non-selectable | when-- said - magnet 105
moves ont of operative association  there- ©-
with. T

7. Tn u telephone system, a telephone line,

. group of trunks, trank selecting meauns for.
connccting said line to said trunks, a group 119

of switches, éach one being associated with

one of said trunks, a plurality of magnets -
common to the switches of said group, means Peaie
for moving any one of sald ‘magnets into. -
position toactuate any one of sikl switches, 115
and means for rebdering any one of sud - -
trunks non-selectable when - none of “said

miagnets ive operatively associated with the ",

-

L1

- 8. In> a. telephone- system, a group of 120

trimles; & 3g1'011pf-*{}'f':Si.i‘itches, cach one-being-

of said trinks, i plural-" 7

~giid . switehes, each set including primary- .-

¥ -

any .ong of said sets to operatively associnte

‘the samé with-any:one of suid switches, and
Juentis for changing the cleetvical condition

of ‘one.of said trunks when none of suid sets -130



10

16

20

29

30

35

40

45

50

56

1,208,237

of magnets are operatively associated with
the corresponding switch.

9. In a telephone systern, a subseriber’s
station, a group of switches, a plurality of
actuating mechanisms common to said
switches, means for controlling the opera-
tion of one of said mechanisms from the
subscriber’s station to move one of sald
switches to its actuated position, automatic

means for thereupon moving said mecha-

nism 1nto position to actuate some other
switch 1n the group, and means to prevent
sald mechanism becoming associated with a

switch having another common mechanism

assoclated therewith. S

10. In a telephone system, a subscriber’s
station, a group of switches, a plurality of
switch actuating devices common to the
switches of said group, each one being nor-
mally associated with a different switch,
means for controlling one of ‘said devices
from the subscriber’s station to move one of
said switches to 1ts actuated position, auto-
matic means for thereupon moving said de-
vice into operative assoclation with some
other switch of the group, and means con-
trolled by said commgn devices to prevent
more -than one thereof becoming associated
with the same switch, .

11. In a telephone systeam, a group of
switch shafts, a common relgasing device
therefor having an operative position for
each of said’ shpfts, automatic stepping
meang for successively moving said device
from one position to another, end means for
stopping saild device 1n opetutive relation
to any one of said shafts. '

- 12. In a telephone system, a group of
switch shafts, a common release magnet
having a position before each shaft for re-
leasing the same, a stepping magnet for
driving sald magnet from position to posi-
tion, and means for automatically arrest-
ing said release magnet in position to re-
lease a predetermineg one of said shafts.

13. In a telephone system, a trunk, a
switch associated with said trunk, an actu-
ating device for moving said switch from
irs normal to its operative position, and

means controlled by said device for placing

a busy condition on sald trunk when sai
switch 1s in its normal position.

14. In a telephone system, incoming cir-
cuits, outgoing circuits, a plurality of
switches for interconnecting said circuits, a
plurality of operating mechanisms common
to said switches, means for moving any one
of said mechanisms into position to actuate
any one of saild switches, and means for ren-

4

dering a switch non-selectable to an incom-

ing circult when none of the common mech-
anlisms are 1n position to actuate such switch.

60

15. In a telephone system, incoming lines,

outgoing lines, a plurality of switches for
interconnecting said lines, a plurality of
stepping devices common to said switches,

65

means for moving any one of said devices

into position to operate any one of said
switches, and means for rendering a switch
ineffective to interconnect said lines when
none of the common devices are in position
to actuate such switch. - N
16, In a telephone system, subscriber’s
lines, a group of switches for interconnect-
ing sald lines, a plurality of actuating de-
vices common to sald switches, means for
moving any one of sald devices into posi-
tion to actuate any switch of the group, and
means controlled gy sald devices for render-
ing a switch 1neffective to interconnect said
lines. |

17. In a telephone system, subscriber’s
lines, a group of switches for interconnect-
ing sald lines, a plurality of step-by-step
devices common to said switches, means for
moving any one of said devices into posi-
tion to actuate any switch of the group, and
means under the control of a subscriber’
line for operating said devices. '.

18. In a telephone system, subscriber’s

70

76

80

85

90

lines, a group of switches for interconnect-
ing said lines, a plurality of operating mech-

anisms common to the switches of said
group, means for controlling the operation
of one of said mechanisms to move a switch
to its actuated position, automatic means for
thereupon advancing said mechanism into
position to actuate some other switch of the
group, and means to prevent sald mech-
anism becoming associated with a switch
having another common mechanism associ-
ated therewith. o | 3

96

100

19. In a telephone system, subscribér’s J.

lines, a %mup of switches for imtercgnnect-
ing said lines, & plﬂrﬂlit{l of sets of dtepping
magnets for said switches, each 'sp}” being
common to all switches of the. grong, meansg
for coptrolling the operation of a set of
magnets to move a switch to its operative
position. and means for advancing said set

108

110

into position to move some other switch of -

the group. * | -
In witness whereof, we hereunto subscribe
our narges this 16th day of November, A, D.,

1917.

JAMES L. McQUARRIE.
~ CHARLES L. GOODRUM.
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