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The present invention relates to telephone
systems in general, being concerned more
particularly with automatic telephone sys-
tems; and the main object is the production
of a new and improved trunking selector
switch for use in an autematic telephone
system in which the switches which respond
to the controlling impulses to set up the
telephone connections have only a sumple
rotary movement, and are positioned in ac-
cordance with the received impulses and re-
stored to normal position by the same op-
erating magnet. ]

The present invention may he consldergad
to be an improvement on the invention dis-
closed in the application of Wicks et al.,
Serial No. 519,310, filed March 2, 1931; the
improvement consisting generally in the
provision of such additional cireuit arrange-
ments as are found to be desirable or neces-
sary in actual operation, and in the provi-
sion of circuit arrangements for providing
for unhampered flexibility in utilizing all
the contact sets in forming any desived num-
ber of contact groups (each contact group
corresponding to a different trunk group)
and in apportioning the available contact
sets In any desired manner amongst the va-
rious contact groups.

GENERAL Duscriprion

It may be pointed out that the system dis-
closed in the above-mentioned application
of Wicks et al. employs rotary switch mech-
" anisms which are described as having fifty-
one sets of bank contacts, one set being used
as a normal-position set. By using two sets
of wipers and a suitably controlled wiper-
switching relay, each of the fifty sets of
contacts is sub-divided into two smaller sets,
thereby giving one hundred separate con-
tact sets, which are suitably arranged in ten
groups of ten contact sets In a group, there-
by following the practice which has been
tound to be most satisfactory in connection
with the vertical-and-rotary Strowger-type
automatic switches,

In multi-office telephone systems, the va-
rious groups of trunks often vary greatly
7 in size amongst themselves. Although by

end. of

Serial No. 573,760,

using suitable grading, a trunk group can
be formed which is in effect a unitary group
but containg many more trunks than there
are contact sets allotted to the group in the
bank of any one selector, as is well under-
stood ; it is desirable, nevertheless, from the
standpoint of securing the greatest possi-
ble efficiency in each individual installation,
to be able to increase and decrease the num-
ber of contact sets allotted to & contact group
to an extent dictated by the relative size and
costs-per-trunk of the trunk groups con-
cerned. To this end, the cireuit arrange-
ments have been modified in arder to enahle
the size of a contact group in the bank of
a selector to be expanded or contracted at
will.:

A feature of the invention is that the wip-
ers of the newly developed selector are ad-
vanced over the contacts of a large group
in successive stages, the selector recelving
as many impnlses as may be necessary to
allow time for the advance over g large
group to take place. Since the selector uses
two sets of wipers, each step of the wipers
advances. them over two trunk lines; and
since the selector is designed so that it will
take five steps reliably in the time of the

transmission of one controlling impulse

thereto, the time of one impulse 1s sufficient
to allow the advance of the Wwipers over a
group of ten trunks; the time of two im-
pulses is sufficient to allow the advance of
the wipers of the selector oyer twenty
trunks; ete.

A further feature of the present arrange-
ment is that a special terminating conductor
is used to mark the end of a group ‘in the
bank of the directing wiper of the selector.
The provision of some additional
ment such as this is made necessary because
the arrangement employed for marking the
a group in the hel',einbefone-men-
tioned application of Wicks et al. cannot be
used when a group contains more than ten
trunks, as will be apparent upon a further
perusal of the specification.

According to another feature of the in-
vention, contacts of the release and series
relays cooperate with each other and with
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off-normal contacts for connecting a source
of dial-tone current when the selector is
taken for use (used ordinarily only in con-
nection with a first selector) and for sub-
stituting a connection to a source of busy-
tone current at the end of the directive move-
ment of the selector; which connection per-
cists if an idle trunk is not found, but is
forthwith broken in case an idle trunk is
found in the selected group.

‘Another feature of the invention relates
to an improved circuit arrangement for pre-
venting the application of busy tone from
being interrupted and for preventing the se-
lector from being operated further in case
the calling subscriber dials another digit
after a busy group has been encountered.
This arrangement includes the use of a suit-
able circuit arrangement for preventing the
series relay from reoperating after it has
fallen back at the end of a series of impulses
to start the trunk-hunting movement, in
which case it cannot reoperate to open the
busy tone connection, nor to permit further
effective operation of the counting relays
which direct the advance of the wipers over
the groups of contacts.

Other objects and features of the inven-
tion, for the most part incidental to those
herein enumerated, will: become apparent
upon a further perusal of the specification
in connection with the accompanying draw-
ing comprising Figs. 1-3.

Description of the dfr;awz'ng

Referring now to the drawing it shows
by means of the usual circuit diagrams a
sufficient amount of the apparatus in a tele-
phone system embodying the features of the
invention to enable the invention to be un-
derstood. Fig. 1 is a circuit drawing of the
improved selector, and Tigs. 2, 3, and 4 are
drawings showing alternative groupings of
the bank contacts into contact sets.

The selector whose circuits are shown in
Tig. 1 has seven wipers, 22-28, there being
fifty-one contacts in the path of each wiper,
as shown best in Fig. 2. These wipers stand
normally on the fifty-first set of contacts,
with the cam-controlled, oft-normal contacts
41, 42, 43, and 51 normally in the respective
open or closed positions indicated on the
drawing. The operating magnet 20 is ar-
ranged to be operated in a buzzer-like man-
ner to advance the wipers in a clockwise di-
rection, the wipers being advanced the dis-
tance of one contact set each time the mag-
net is deenergized. '

Fig. 2 shows all contacts and all of the
seven wipers of the selector and it shows the
contact sets divided into seven groups, each
group giving access to ten trunks or.to a
multiple of ten trunks, as is shown in the
following table:

1,914,384

Digits | Number of
Groups | sgsigned | trunks

1 1 10
2 2 30
3 5 10
4 8 10
5 i 10
6 8 20
7 0 10

100

From this table, it will be seen that the one
hundred contact sets have been allocated
amongst seven groups, and that the groups
are in multiples of ten.

Fig. 3 shows the one hundred contact sets
in the bank of the selector divided into eight

groups in accordance with the following
table:

Digits | Number of
Groups | ‘assigned | trunks

1 1 10
2 2 4
3 3 18
4 5 6
5 6 10
6 7 14
7 9 .10
8 0 28

-100

As will be seen upon reference to Fig. 3
and to this table, the one hundred contacts
of the switch are divided into eight con-
tact groups of varylng sizes, and the final
group contains a large number of contact
sets, eighteen of which are obtained by cur-
tailing groups 2 to 4 and 6, so that these
groups are no longer in multiples of ten.
As will appear from a further perusal of
the specification, if a number of contacts

which is not divisible by ten is assigned to -

a group, the contacts which would be re-
quired to fill up the group to make it an
exact multiple of ten are, in effect, added to
the final group of contacts.

Fig. 4 shows the way in which the bank
of the directing wiper 25 is wired when the
switch of Fig. 1 is used as an inter-office
trunking switch in a system employing reg-
ister translators (or directors), wherein the
office-designating digits are recorded and
translated into an office code. The contact
sets in Fig. 4 are allocated amongst thirteen
contact groups in accordance with the fol-
lowing table:

Digits | Number of

Groups assigned trunks -
o1 1 6
2 2 4
3 3 8
4 4 6
5 5 22
6 8 6
7 9 12
8 11 4
9 12 6
10 13 6
11 14 4
12 15 6
13 16 10
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As will be seen upon observing this table

and comparing it with Tig. 4, the contacts”

have been divided into groups of varying
sizes which are not multiples of ten, and the
final group is not a large group as in Fig.
3. This grouping is made possible because
the code-digit values in the register-trans-
lator may be assigned at will. 1t sill thus
be seen that, by using the register sender
to accomplish the desired translation, ereat-
er {lexibility in the trunk-grenp gizes or
contact-set sizes is attained, and that the
number of groups may be increased above
ten (being thirteen as iustrated).

£rAILED Druscrrprion
Figs. 1 and 2

The invention having been described gen-
evally, a detailed description of the opera-
tion of the apparatus shown will now be
given. For this purpose it will be assumed
that the selector shown in It ig. 1 has its con-
tact bank wired as shown in Fig. 2 and that
it is seized in the usual course of a tele-
phone call by way of conductors 10, 11, and
12. It is to be noted that conductor 11 not-
mally extends to battery by way of arma-
ture 54 of relay 14, off-normal contacts 51,
and resistance 44. This battery connection
is to enable the selector to be seized in case
the preceding switch is of the battery-search-
ing type.

Line relay 13 now operates over conduc.
tors 10 and 12 and through contacts of re-
lay 18.  Upon operating, line relay 13 closes
a circuit for release relay 14, whereupon re-
lease relay 14 operates and grounds conduc-
tor 48 at its inner-upper armature; replaces
the battery potential on conductor 11 with
a ground potential at armature 54; pre-
pares an operating circuit for series relay
15 and counting relays 16 and 17 at its lower
armature; prepares test circuits for relays
19 and 18 at armatures 52 and 535 and at its
upper armature comnletes a connection from
the dial tone lead 45 to conductor 10, which
connection includes off-normal  spring 43,
condenser 47, and contacts of relays 15 and
18. The flow of current from the source of
dial tone informs the calling subseriber that
he may now proceed to dial the first digit in
the desired number, the selector of Fig. 1
being assumed to be a first selector.

Assuming that the first digit in the de-
sived number is the digit 0, ten momentary
mterruptions are produced in the cireuit of
line relay 13 at the calling device on the
calling line. Relay 13 ig accordingly de-
energized momentarily ten times. Relay 14
does not fall back during this operation be-
catise it is slow acting by virtue of the re-
sistance element shunted around its wind-
ing. Series relay 15 responds to the firgt
impulse in the series of impulses generated
at the resting contact at the armature of re-

-of relays

lay 18. Being slow acting by virtue of the
resistance element shunted around its

winding, relay 15 remains operated through-
out the series of impulses. Upon operating,
relay 15 at its lower armature shifts the
connection of the divecting wiper 25 with
operating magnet 20 so that it includes the
interrupter contacts 20-a; closes a locking
circnit for itself at its inner-lower arma-
ture independent of off-normal contacts 42
extends ground potential from the grounded
conductor 48 at its inner-upper armature to
the contacts associated with the lower ar-
mature of counting velay 16 ; disconnects the
dial tone source at its upper armature; and
at armatures 49 and 50 opens points in the
test cireuits of relays 18 and 19 so as to pre-
vent a premature operation of these relays
during the group selecting movement.

In addition to being delivered to series re~
lay 15, each of the ten mmpulses is delivered
to counting relays 16 and 17, which relays
are arranged to dirvect the group-setting on-
eration of the selector. As will he explained,
relays 16 and 17 both operate - incidental
to the receipt of each odd-numbered i
pulse, and they both vestore incidental to
the receipt of each even-numbered impulse.
The arrangement is such that relay 16 op-
erates or restores, as the case may be, at the
beginuning of the concerned impulse, and re-
lay 1T operates or restores, as the case may
be, at the end of an impulse. The way in
which relays 16
pointed out:

When the first impulse or any odd-num-
bered impulse is delivered through the rest-
ing contact of armature 13 and the lower
armature of relay 14, it passes through the
lower armature of relay 17 to the lower
winding of relay 16. Relay 16 thereupon
operates and closes a circnit at itg upper
armature for its own lower winding in series
with the lower winding of velay 10 to
ground through the inner-upper armature
15 and 14. No current flows
through this locking cireuit, however, as
long as the initial circuit is intact, At the
same time, the differential relay 16 connects
up its upper winding in parallel with the
upper winding of velay 17 at its lower arna.
ture, preparatory to the subsequent restora-
tion of relay 16. Then, when the first im-
pulse subsides, relay 16 remains operated in
series with relay 17, and relay 17 operates.
Upon operating, relay 17 disconnects the
impulse conductor from the lower windings
of relays 16 and 17 and connects it to the
upper windings of these relays.

When the second impulse or any even-
numbered impulse arrives, a holding circuit
is closed for the upper winding of relay 17,
and a restoring circuit for the differential
relay 16 is closed through its upper winding.

and 17 operate will now be
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The current now flowing through the upper

‘winding of relay 16, through the inner-lower

contacts of the relay, neutralizes the mag-

netic effect of the lower winding, permit-
g ting the relay to restore. When relay 16

" restores, it opens the locking circuit for the
lower windings of relays 16 and 17 at its
upper contacts, while at its inner-lower arm-
ature it opens the circuit of its upper wind-
ings. Relay 17, however, remains operated
through its upper winding until the 1mpulse
subsides, whereupon relay 17 restores and
again transfers the impulse cireuit back to
the lower windings of relays 16 and 17 pre-
paratory to reoperating the relays upon the
receipt of the next impulse (any odd-num-
bered impulse). :

The way in which the wipers 29—98 are
advanced across the contact groups will
now be explained. Upon reference to Figs.
1 and 2, it will be noted that the wipers 22
to 28 are standing normally on the last sot
of contacts in the bank (the fifty-fivst set).
Tt is to be noted, moreover, that conductors
29, 30, and 48 are connected to the contacts
‘n the banks of directing wiper 25 (as seen
best in Fig. 2), so as to give a group-by-
group movement to the wipers as the relay
16 is alternately operated and restored. It
will be recalled that relays 15 and 16 both
operate at approximately the same time at
the beginning of the first impulse. With re-
lays 15 and 16 both operated, the ground po-
tential on conductor 48 is extended to the
«odd” conductor 29, while “even” con-
ductor 30 is disconnected, and, therefore, un-
grounded. Conductor 29 is connected to the
fifty-first contact in the bank of wiper 25,
as well as to other centacts in the banlk
corresponding to different positions of wiper
25, as may be observed. Ground potential
is, therefore, extended by way of conductor
99 to directing wiper 25, from whence it ex-
tends through the operated lower armature
of series relay 15, interrupter contacts 20-a,
and contacts of relays 19 and 18 to operating
magnet 20. Magnet 20 operates in the usual
buzzer-like manner to advance the wipers
9928, whereupon the wipers step off the
last set of bank contacts, and the other end
of the wipers comes into engagement with
the first set of bank contacts. The move-
ment does not progress heyond this point for
the time being because the first contact in the
bank of wiper 25 is connected to conductor
30 (the “even” conductor), which is not
grounded at this time.

When relay 16 restores at the beginning
of the second impulse it removes ground
potential from the “odd” conductor 29 and
places it on the “gyen” conductor 30, caus-
ing the circuit of magnet 20 to be closed
anew and the wipers to be driven over the
first contact group and into engagement
63 with the first set of bank contacts in the sec-
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Tt is to be noted that the final
the banlk of wiper 25 in group 1
is  connectedd to  the group-terminating-
avound conductor 48, which conductor 18
gronnded at this time. The rotating action
he i thevetore, continues over this
costach ‘;\‘i‘!}gy engages the un-
orvounded “odd

ond group.

&

(5 Ped
2y

L L)
147 conductor 29.

When refay 10 is again operated to again
ground conductor 29 and umaground con-
ductor 20, the wwipers are advancerd five
st the first five sets of bank con-
t group, which group com-

, and, therefore, occupies

coutacks, requiving fif-
ipers. Since it Is as-
iteh eannot be relied upon
ve steps in the time of
ireuit connections are
v mpulse drives the

ive contact sebs in
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D

1”7 con-
30.
responsive

again re-
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to the fifth u

ot condue-
ed the re-
contact

wting digit

w @ group: responsive
conductor 29 again
the wipers sre ad-
: vesponsive to the
1 ) again becomes
ipors are advanced to

j again becomes grounded
teanced over the lirst
and vespon-
wtor B0 again

are ad-
0 group.

es are ieccived, se-
back and at arma-

closes the dreuits
windings of relays
ame time closing the busy-
upper armature by ¥
he 42 10 its alternate
o the local operating cir-
20 at the normally closed
by its lower armature.
s oif-normal contacts 41,
tacts 20-¢, and contacts
The closure of this
7 sulls in the advance of the wipers
99 to 28 over the contacts in the selected
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group (group 0) unless one or the other of
the two trunks now engaged by the two
wiper sets is idle, in which ease one or the
other of the relays 18 and 19 operates im-
mediately and interrupts the circuit of mag-
net 20 before magnet 20 has had time to
operate. It will be assumed, however, for
the purpose of the present description, that
neither wiper set is in engagement with an
idle trunk, in which case the magnet 20 op-
erates in a step-by-step manner to advance
the wipers over the contact sets in the se-
lected group.

It is assumed further that the advance
continues until the ‘wipers encounter the
contacts to which conductors 81 to 33 and
34 to 36 are connected. When this contact
set is reached, relays 18 and 19 both operate
in case both trunk lines are idle (an idle
trunk line being marked by a battery po-
tential such as the battery potential nor-
mally impressed on conductor 11 by way of
resistance element. 44). The circuit of mag-
net 20 is, therefore, interrupted. at two
points, preventing the further advance of
the wipers. Relay 19 closes a locking cir-
cuit for its lower winding at its inner-
lower armature; and at its lower armature
and at its two upper armatures it discon-
nects wipers 22, 23, and 24 and substitutes
wipers 26, 27, and 28. o

Relay 18, upon opening a point in the
circnit of operating magnet 20 and its inner-
lower armature, closes a locking circuit for
its lower winding in series with magnet 20
(magnet 20 does not operate in series with the
lower winding of relay 18 because of the rela-
tively high resistance of the said winding) ;
opens a point in the test circuit of relay 19
and connects up wiper 27 to the incoming
release-trunk conductor 11 at its inner-upper
armature; and at its upper and lower arma-
tures it disconnects conductors 10 and 12
from the windings of the line relay 13 (there-
by stopping the application of busy tone to
the calling line) and extends them by way of
the operated upper and lower armatures of
relay 19 to wipers 26 and 28.

Wheri this occurs, the usual line and re-
lease relays in the switch connected to the
distant end of conductors 34—36 operate,
and the latter applies ground potential to
conductor 35 to hold the selector of Iig.
1 in operated position. This ground poten-
tial is supplied, of course, before release re-
lay 14 has had time to fall back responsive
to the deenergization of the disconnected
line relay 13. 1t is to be noted that a mo-
mentary impulse is transmitted to the lower
winding of relay 16 through contacts of
release relay 14 in the interval required for
relay 14 to fall back after its circuit is
opened by relay 13. The momentary en-
ergization of relay 16 at this time does not

5

cause any harm to result, and relay 16 mere-
ly falls back again when relay 14 falls back.

Release of the established connection

When the connection established through
the selector of Fig. 1 is to be released,
ground potential is disconnected from con-
ductor 85 of the trunk seized through wip-
ers 26—28, whereupon relays 18 and 19 fall
back. All of the relays of the selector of
Fig. 1 are now in the normal position as
shown in the drawing, but the wipers are
in an off-normal position and all of the off-
normal contacts are, therefore, in an ac-
tuated position. The same cireuit traced
hereinbefore for operating magnet 20 in
search of an idle trunk line in the selected
group is now re-established through con-
tacts of relays 18 and 19 and interrupter
contacts 20-¢, normally closed contacts con-
trolled by the lower armature of relay 15,
and off-normal contacts 41. As a result,
magnet 20 operates in the usual buzzer-like
manner to advance the wipers until they
arrive upon the fifty-first set of bank con-
tacts, whereupon the off-normal contacts,
including off-normal contacts 41, are re-
stored to their normal position, and the
wipers stop because the restoring circuit of
magnet 20 is opened at normal contacts 41.
It is to be noted that neither relay 18 nor
relay 19 can reoperate to interfere with the
restoring operation because the test circuits
of these relays are open at armatures 52
and 53 of the now-deenergized release relay
14. It is to be noted further that the idle
indicating battery potential is reapplied to
concductor 11 by way of off-normal contacts
51 and armature 54 when the switch again
arrives in its normal or home position.

From the description hereinbefore given,
it is believed that 1t will be understood that
the trunk comprising conductors 8138 is
seized by way of wipers 22—24 in case this
trunk is idle and the one comprising con-
ductors 34—36 is busy, as in this case relay
19 does mot operate to substitute wipers
26—28 for wipers 22—24. Under this con-
dition, relay 19 cannot operate following the
operation of relay 18 in case the trunk line
accessible by way of wipers 26-—28 becomes
idle immediately, because the test circuit of
relay 19 is opened at the inner-upper arma-
ture of relay 18. It will be understood fur-
ther that, in case the trunk line accessible
by way of wipers 22—924 is busy while the
trunk line accessible by way of wipers 26
to 28 is idle, relay 18 cannot operate until
after relay 19 has operated and brought re-
lay 18 under the control of wiper 27, which
connects with the idle trunk line. In this
case relays 19 and 18 operate successively,
while in the previously described example
the two relays are operated practically si-
multaneously. :
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-All-trunks busy in the selected group

When all trunks in the selected group are
busy, the wipers of the selector continue to
advance until they arrive upon the last con-
tact set in the group. At this time, a new
circuit for operating magnet 20 is closed by
way of directing wiper 25 and the group-
terminating-ground conductor 48, which cir-
cuit excludes the interrupter contacts 20—,
being closed through the lower armature of
relay 15 and its resting contact, and contacts
of relays 19 and 18.
over this circuit and remains operated,
thereby preventing a further advance of the
wipers of the switch, it being remembered
that the wipers arve advanced upon the fall-
ing back of the magnet rather than upon the
operation thereof. At contacts 20—0 and
20—, operating magnet 20 opens the test cir-
cuits of relays 18 and 19, preventing these
relays from energizing subsequently In case
the trunks terminating in the bank contacts
on which the wipers are now standing subse-
quently become idle.

Since the connection is not extended
through to another trunk, and the incoming
line remains connected to line relay 13, busy-
tone current over conductor 46 continues to
flow back over the calling line by way of
off-normal spring 43 and condenser 47, and
the calling subseriber is apprised of the busy
condition of the trunk group and is expect-
ed to replace his receiver and bring about
the release of the selector, which takes place
when relay 14 falls back and removes ground
from conductor 48. It is to be noted that
further dialling on the part of the subscriber
does not result in further-directive opera-
tion of the wipers because magnet 20 is held
operated continuously over the above-traced
circuit to wiper 25, regardless of any further
agtion on the part of counting relays 16 and
17.

It may be pointed out that the above-
describeg all-trunks-busy condition is not
sent back in case one or the other of the
trunks connected to the last set of contacts
in the group is idle because in this case one
or the other of relays 18 and 19 operates to
open the circuit of magnet 20 before magnet
20 has had time to operate.

The bank layout of Fig. 3

When the contact grouping is made as
indicated in Fig. 3, the groups are not in
multiples of ten, as hereinbefore explained.
The operation of the switch of Fig. 1, how-
ever, is not materially affected by the differ-
ent grouping, the principal differences being
that it does not need to take as many as five
steps responsive to certain of the impulses.
For example, only two steps are required
to advance the switch over the second con-
tact group in Fig. 2, as this group contains

Magnet 20 operates -

1,014,384

only four trunks (two trunks for each full
set of contacts).

Tt is to be noted that the third group has
nine contact sets therein (eighteen trunks).
The contacts in the bank of wiper 25 are
connected up—the first five to the “even”
conductor 80, the next three to the “odd”
conductor 29, and the last one to the group-
terminating - ground conductor 48.  The
switch wipers, therefore, take five steps re-
sponsive to the fourth impulse and four
more responsive to the fifth impulse; threc
of the last four being responsive to ground
potential encountered by way of conductor
99, and the fourth being responsive -to
ground potential encountered over conduc-
tor 48.

The bank arrangement of Iig. 4

The bank layout of Fig. 4 illustrates one
grouping that may be used when the selec-
tor of Fig. 1 is used in a system employing
register senders which translate digits of the
office designation into a desired combina-
tion of office code digits. When the selec-
tor of Fig. 1 is used as an office selector in
a system employing register senders, the con-
tact sets of the selector may be divided into
as many groups as desired with any desired
apportionment of contact sets amongst the
established groups, as the number of im-

pulses in a series is not limited to ten as it

1s limited, in practice, in a system not using
register senders. It is believed that the ar-
rangement in Fig. 4 will be understcod in
view of the operation of the selector here-
inbefore given and the discussion of Fig. 4
in the general description.

It will be understood, of course, that the
arrangement herein disclosed of assigning
the digits to the several trunk groups with
due regard to the number of steps required
to pass over the respective trunk greups, in
accordance with their sizes, will be appli-
cable to other rotary type selectors, includ-
ing those using so-called markers, or mark-
ing switches, in place of the counting re-
lays as herein disclosed, to direct the selec-
tor to the desired group.

What is claimed is:

1. In combination, an automatic switch
having groups of lines termninating in the
bank thereof, said switch being arranged to
respond to a series of impulses and being
of a fast-operating type so that it will move
over a group of lines having not greater than
a predetermined maximum number of lines
therein in the time allotted to one impulse,
means respousive to each impulse of a serics
for driving said switch into association
with the next succeeding group of lines in
case the group over which it is being driven
is not larger than the predetermined maxi-
mum size, and means effective when the
group of lines over which the switch must
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ihe ud operation of said magnet to
the wipers into association with the
desired group, means effective when the

switeh is unable to find an idle contact set

selected gi roup for holding the op-
sted magnet e ont tinuously oper‘lted to set
up a distinctive busy condition in the selec-
tor, and means for preventing the deener-
gization of said magnet responsive to said
lme velay being controlled by further im-

the

pu}ses. .
7. In an automatic hunting selector
itch having & contact bank lelded nto
‘groups and having two sets of

each set md uding a test Wlper two
Vb wssociated with said test wipers
ly, and each having a test cix cmt
the associated test wiper, means
ving both of said wiper sets over a
2 'nup at the same time with both
cuits closed, and means effectlve when
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om bnwation, a selector switch hav-

;ehate relay, a series relay, and a
relay, ‘off- normal contacts ar-

0 be closed when the selector is op-

rom its normal position, a line in-
ning to said selector, a busy-tone lead,
circuit for applyino busy-tone cur-
said busy-tone lead controlled
by said off- nf)rmql contacts, con-

s of said series relay, contacts of said
e relay, and contacts of said switch-

: velay.

Ana trunk-hunting selector having a
mmmz thereto, a bmy tone lead over
busy signalling current is applied,
mcludmo offnormal contacts me-
cally actnated :'espon’swe to the move-

of said switeh from its normal posi-

n for cw ing 2 busy-tone circuit over Sdld

ing line “from said bus sy-tone lead,

switehing Lw and means for o 39"'11;1110‘ JU
when an 1dle trunk is found in the selected
ng , and means including contacts on said

caing relay for opening said busy-tone
nection s0 ag to stop the application of
sy-tone current when an idle trunk line
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10. In combination, a bank of contacts ar-
ranged I groups, C‘wh group comprising a
plurality of se varate contacts, a set of
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wipers arranged to be driven over said con-
tact sets successively, an operating magnet,
means for operating said magnet intermit-
tently to drive said wipers over said con-
tacts until a desired group of contacts has
heen reached, additional means for operat-
ing said magnet intermittently to drive said
wipers over the contacts in the selected
group to bring the wipers into assoclation
with an idle contact set, and means cflective
in case the wipers are driven to the last set
of contacts in a selected group and the last

contact set is busy for energizing said op-

erating magnet and for maintaining it en-
ergized continuously in order to prevent the
advance of the wipers beyond the last con-
tact set in the group.

11. In combination, a selector switch hav-
ing access to a group of lines, a driving cir-
cuit and means for closing it to cause said
selector to be driven over said lines in search
of an idle one, means for opening said driv-
ing cireuit when an idle line Is found, said
selector having a home position, and means
for restoring said opening means to reclose
said driving cireuit to cause said selector to
be driven to its home position.

12. In an automatic-hunting group-selec-
tor having two sets of wipers positioned so
that both sets hunt over a group at the same
time, a test wiper and an associated test re-
lay for each wiper set, a test circuit for each
test relay including the associated test wip-
er, a test wiper common to both wiper sets,
and means controlled by said common wiper
and responsive to the end of a selected con-
tact group being reached for separately
opening each test circuit.

13. In combination, an automatic switch
having its contact banl divided into sepa-
rately designated groups of varying sizes,
said switch being responsive to an impulse
series containing a random number of im-
pulses to advance by hunting movement into
association with the corresponding group ot
bank contacts, there being a designation as-
signed to a specific large group correspond-
ing to a given number of impulses, and a
designation assigned to the next succeeding
group corresponding to a number of im-
pulses greater by more than one than said
given number, while the designation as-
signed to any group next succeeding a small
oroup not greater than a predetermined size
corresponds to an impulse series containing
only one more impulse than the series corre-
sponding to the designation of the said small
group. :

14. In combination, an automatic switch
having its contact bank divided into sepa-
rately designed groups of varying sizes, said
switch being responsive to an impulse series
containing a random number of impulses to
advance by a hunting movement into asso-
ciation with the corresponding group of
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bank contacts, there being a designation as-
signed to each group immediately following
a group of not more than a given maximum
size, over which the switch can advance in
the time of one impulse, corresponding to
only one impulse more than the number of
impulses corresponding to the designation of
the group which the said following group
immediately follows, and a designation as-
signed to a group immediately following a
group larger than the switch can advance
over in the time of one impulse which des-
ignation corresponds to a number of im-
pulses greater by more than one than the
number of impulses corresponding to the
designation of the said larger group.

15. In combination, an automatic switch
having its contact bank divided into sepa-
rately designated groups of varying sizes,
said switch being responsive to an impulse
series containing a random number of im-
pulses to advance by a hunting movement
into association with the corresponding
group of bank contacts, and group-hunting-
control means in said switch for operating
the switch into association with any desired
group responsive to a number of impulses
varying directly with the number of preced-
ing groups and with the respective sizes of
such groups.

16. In combination, an automatic switch
having its contact bank divided into succes-
sive groups, means responsive to impulses
corresponding to group designations for
causing said switch to advance in a group
hunting operation until it comes into associa-
tion with the designated group, and for sub-
sequently causing 1t to advance in a contact-
hunting operation until it comes upon an
idle contact set in the group, certain of said
groups being single-unit groups composed
of not more contact sets than the switch can
pass in a single hunting movement respon-
sive to a single directing impulse, while
other of said groups are multi-unit groups
composed of two or more units of contact
sets, each requiring a separate impulse to en-
able the switch to pass over the entire group
in its group hunting operation, and means
effective during the contact-hunting opera-
tion of the switch for stopping the contact
hunting operation or not at the end of a unit
number of contact sets, depending upon
whether the contact group ends with such
unit number of contacts or extends beyond.

In witness whereof, I hereunto subscribe
my name this 5th day of November, 1931.

RODNEY G. RICHARDSON.

In witness whereof, I hereunto subscribe

my name this 5th day of November, 1931.
JOHN 1. BELLAMY.
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