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PATENT OFFICE

HERBERT M. FRIENDLY, OF CHICAGO, ILLINOIS; MILTON §. FRIENDLY AND CENTRAL

.TRUST COMPANY OF ILLINOIS EXECUTORS

DECEASED

OF SAID HERBERT M. FRIENDLY,

AUTOMATIC TELEPHONE SYSTEM

Application filed May 19, 1930, Serial No. 453,798.

The present invention relates to telephone
systems; more particularly, so-called auto-
matic or machine switching. telephone sys-
tems. v

General objects

The general objects of the present inven-
tion are to enable a subscriber of the auto-
matic telephone system, who contemplates
temporarily leaving the location of his tele-
phone, to directively set central office appa-
ratus or call-forwarding equipment associ-
ated with his line, through the agency of his
automatic calling device dial on his tele-
phone, so that in case any calls are thereafter
directed to his line, the latter said calls will
be further extended or forwarded to a pre-
determined random subscriber’s line or other
line of the system. That is, for example, a
subscriber before leaving the premises may
remove the receiver of his telephone as if to
initiate a call, and then operate his calling
device dial by placing his forefinger in a spe-
cific depression finger-hold of the dial and
then draw the dial until his finger encoun-
ters the finger-stop, so that when the dial is
released, it will send a series of eleven open
impulses. After the dial has restored, he
will restore the receiver, leaving the central
office call-forwarding equipment in the set
condition, :

However, in accordance with the present
invention, in the event that the before-men-
tioned (normally) predetermined line is not
the line to which it is, in the particular in-
stance, desired to have the calls forwarded,
the said predetermined line may be directive-
ly changed. The latter is accomplished by
annexing the telephone number of the line
to which it is desired to have calls forwarded
in the particular instance, forthwith after
operating the dial to effect the series of eleven
open impulses mentioned. The receiver will
then be restored to the switch-hook, leaving
the set line in condition for forwarding calls
directed to it to the specific line indexed by
the number annexed after primarily setting
the line by the series of eleven open impulses.
That is to say, not only is there a normally
predetermined line to which calls may be for-

warded when a set condition exists on a line
called, but this normally predetermined line
may be temporarily changed to a random de-
sired line of the exchange. : o
In connection with the last foregoing, re-
lating to changing from the normally pre-
determined line to a random desired line to
which calls will be forwarded under the set

. condition, when the subscriber’s line is to be

unset it is done by initiating a call thereon
and then sending a series of twelve open im-
pulses. The latter effaces not only the said
set condition accomplished responsive to the
first said sending of the eleven open impulses,
but it also effaces the substituted random de-
sired line setting, and renders the normally
predetermined line subject to being called
when the subscriber next causes his line to

-be set by sending a series of eleven open im-

pulses, and without annexing any digits.
It will thus be perceived that the present
invention is adapted for use in connection
with a subscriber’s telephone line wherein it
may be desired to have calls which may be
made thereto, in the absence of the subscriber,
forwarded to a desired random line of the
exchange as may be predetermined by the sub-
scriber when he sets his line for forwarding
calls made thereto. That is, a residence sub-
scriber may leave his residence and go to the
residence of some other random subscriber,
and desires that all calls made to his tele-
phone be forwarded to the telephone of the
subscriber where he will be found. More-
over, a business establishment may wish to
have some employee respond to after busi-
ness hours calls. The line will, therefore, be
set to forward calls made to it to any desired
telephone of an employee, perhaps a different
employee being selected for successive days.
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That is, there' may be a predetermined em-

ployee who will be charged with responding
to such calls responsive to the normal setting
of the set relay, while this may at will be
changed to a random telephone line by sim-
ply annexing the number of the latter tele-
phone line, after normally setting the line for
forwarding by sending the series of eleven
open impulses from the dial.
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General operation

Reference is made to my Patents No.
1,172,713, Aug. 12,1930; No. 1,800,788, April
g 14, 19315 No. 1,806,288, May 19, 1981; No.
1,759,190, May 20, 1930; and No. 1,760,823,
May 27,1930. These patents are directed to
a telephone system and apparatus having
objects broadly as set forth in the foregoing
statements. The present invention has fea-
tures believed to be novel, not disclosed in
the said cited patents. Some of these latter
said novel features will be specifically de-
scribed and pointed out in the present speci-
fications, while other novel features will be
apparent in view of the disclosures specifical-
ly ‘set forth in the specifications and draw-
ings. Certain of the subjoined claims may be
read on the structure of the present disclosure
o and said patents, but they differ as to scope
from claims asserted in the patents referred

to filed prior to the present application.
- Among the features of the present applica-
tion believed to be novel over the disclosures
in the said prior patents and other prior art

are:— :

a. Means for momentarily applying sig-
naling current to the line primarily called,
under the condition that the said line is set
to cause calls thereto to be forwarded. That
is, so that in the event that the party at tele-

-phone A on the exampled line should forget
to unset the line, he will be prompted, by his
bell momentarily ringing, that a call has
been made to his line and that it is being
forwarded. In case the party at telephone
A wishes to intercept the call, he will remove
his receiver and unset the set-relay C by op-
erating his dial for sending a series of twelve

40 impulses, which will cause the relay & to
actuate, and in turn cause the latch 36 to be
released to unset the line leading to tele-
phone A.

b. Means for automatically changing the
normal settting, involving the switches H to
L, by a clock in accordance with the time of
day, so that simply setting the set-relay C
will not only pre-set the corresponding line
so that calls made thereto will be forwarded

so to a predetermined line of the system, but
that this predetermined line will be changed
in accordance with the progress of the time
of day. Thatis, during predetermined hours
of the day calls will be forwarded to some

g5 certain line, and during other predetermined
hours it will be forwarded to some other
predetermined line. This is accomplished
through the agency of relay Y being opera-
tively energized by the operation of the clock

60 mechanism Z. The clock mechanism will, as
the time of day progresses, cause the relay
Y to become deenergized.

¢. Means for operating the set-relay (C),
to set it, or unset it, by applying alternating

85 current back over an extended connection
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from the line (leading from telephone A)
from which calls are to be forwarded. This
involves a source of 33-cycle alternating cur-

rent and a source of 50-cycle alternating cur-

rent, a desired one of which may be selected
in accordance with the operation of the dial
of the telephone of the line concerned.
There are provided a pair of harmonic relays
@ and b, which are selectively responsive to
the said sources of alternating current. Thus,
when the party at telephone A wishes to set
the set-relay C he will initiate a call and op-
erate the selector E in accordance with a series
of eleven open impulses sent from his dial.
This will cause the selector E to select the
indicated 83-cycle source of alternating cur-
rent, and cause it to be applied over the re-
lease trunk, operatively effective to relay a,
which, in turn, causes the set-relay C.to be-
come actuated and locked. In the same man-
ner, a series of twelve impulses sent from the
dial will cause the selector E to select the in-
dicated 50-cycle source of alternating current,
and cause 1t to be applied over the release
trunk, operatively effective to the relay 0,
which, in turn, causes the set-relay C to be-
come unlocked.

A modification of the last foregoing out-
lined arrangement for setting and un-setting
the set-relay C is shown in modification Fig.
9, used in place of Fig. 1, and wherein the
cooperating modification Fig. 10 is employed
in place of Fig. 2. That is to say, the Figs.
1 and 2 are displaced by Figs. 9 and 10 in the
organization of figures indicated in Fig. 11 to
illustrate the changed system from that in-
dicated by Fig. 8. In the arrangement ex-
emplified by the Figs. 9 and 10 when substi-
tuted for Figs. 1 and 2, sending a series of
eleven impulses from the calling dial to tele-
phone A (in Fig: 9), will cause the relay ¢
to actuate from 33-cycle alternating cur-
rent. This operation will cause the set-relay
C to operate if it is not locked, and cause

the said set-relay C to unlock if 1t is locked. :

d. A meter M is provided for the line to
record the number of times the set-relay C has
been set for forwarding calls.

e. A meter M’ is provided for the line to

record the number of times a finder switch, :

as F, finds a line that has been called, and
W}IIiCh latter said line is set for forwarding
calls.

f- A meter M? is provided for the line to
record when a call has been forwarded to a
line and a response made on the latter said
line. Moreover, two ground-path inter-
rupters P and Q are provided, adapted to
each have a specific rate of interruption of

the ground path. A relay d° is provided for *

changing from one of said interrupters to the
other in accordance with the time of day,
under control of:the clock C3®. The inter-
rupter, P or Q, which ever is operative, will
drive the wipers of the timing switch O to
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cause the meter M® to be successively oper-
ated at re-occurring periods, so that the
elapsed time of holding a forwarded call
after a response is obtained, will be recorded
5 by the meter M3, having in mind that the

time of day the call durates through will be a-

.factor of the number of registrations of the

meter. The meter M® will record a unit

charge responsive to the party on the for-

10 warded extension responding, and thereafter

periodically as long as the responded condi-
tion is maintained. ' :

g- A tone source T* is provided to apprise

the party calling that the call is being for-

16 warded. This tone will be disconnected when

the forwarded extension has been completed.

Drawings

With reference to the accompanying
20 drawings:— .

Fig. 1shows a calling telephone A leading-
in to a line switch B. It also shows a set-
relay C for changing the so-termed normal
conductors from the-line leading to the line

25 switch B to the corresponding bank termi-
nals accessible from the finder switch F in
Fig. 8. The indicated: connector D normally
has access to the line leading to telephone A.

Fig. 2 shows a first selector E of a group

30 accessible from the line switch B. It also in--

dicates a calling telephone A’/ leading to a
line switch I?, the latter having access to
first selector B2, second selector C?, third
selector J2, and connector D in Fig. 1, in se-

35 quence, to complete a call from telephone A”’
in Fig. 2 to the telephone A in Fig. 1. It also
shows the arrangement for applying 33-cycle

or 50-cycle alternating current over the re-
lease trunk to operate set-relay C in Fig. 1.

40  Fig. 3 shows a line finder switch F involv-
" ing auxiliary apparatus, the said switch F*
having access to terminals of a plurality of
lines which may be called through connector

D in Fig. 1, or random connectors in the ex-

45 change office containing connector D, wherein
contact springs of a set-relay, as C, are inter-
posed. Kach said line accessible from the
switch F has a line relay, as shown on the left

aligned with the relays of the said switch.:

50 When the switch F operates and seizes a set
of its bank terminals corresponding to a line
called, its lower group of four wipers are
then cooperative with bank terminals which
correspond to the impulse sending mecha-

55 nism_which is individual to the said line
called, so that while the finder switch F is
common to a plurality of lines, the sending
ipechanisms are each individual to a said
line. :

80  Fig. 4 shows a first selector G companion

to and individual to the switch F in Fig. 8.
The first selector G has access to other
switches in common with first selector E in
Fig. 2. )

%  TFig. 5 shows the impulse sending mecha-

nism for directing the forWarding of calls.
The said impulse sending méchanism is indi-
vidual to the line leading to telephone A, and

it is seized by the switch F when the latter

said switch seizes the bank terminals which
are companion to the connector bank termi-
nals of the line leading to telephone A. ,

Fig. 6 shows switches H, I and J, being the
digit setting switches for the first three digits
of the number (of five digits) of the line to
which calls directed to the line leading to tele-
phone A are to be forwarded to. It also
shows a relay Y operated by the clock Z, so
that at various hours the “normal” setting
will be different, according to prearrange-

‘ment,

Fig. 7 shows switches K and L, being the

~ digit setting switches for the last two digits

of the number of the line to which calls di-
rected to the line leading to telephone A are

70

78

8(

85

to be forwarded to. Fig. 7 also shows the

switch M?, which distributes to the switches
H to L. )

Fig. 8 is a diagram showing the assembly
of the seven sheets of accompanying draw-
ings to disclose the circuits employed *o ex-

emplify the present invention. The lines ex-

tending toward the margins which register
are continuations of the same line.
Fig. 9 shows a modification of Fig. 1,

90

95

wherein the harmonic relays @ and & are dis- -

placed by a single simple relay ¢°, to enable
the series of eleven impulses used in setting
the set-relay C.to be also used thereafter at

‘will in unsetting the set-relay C, in place of

sending a series of twelve impulses to unset
the set-relay C, as contemplated:in the or-

. ganization employing Figs. 1 and 2.

Fig. 10 shows a modification of Fig. 2 and
is used in the organization of figures wherein
Fig. 9 is employed in place of Fig. 1 and
wherein Fig. 10 is employed in place of
Fig. 2.

Fig. 11 is a diagram showing the assembly
of sheets wherein Figs. 9 and 10 are employed

in place of Figs. 1 and 2, respectively, as

shown in Fig. 8.
Equipment '

. The telephone A in Fig. 1 (also shown in
Fig. 9) is the well known common battery
series type, but is equipped with an automatic
calling device and dial as disclosed in my said
pending application Ser. No. 262,626, filed
March 19, 1928, and illustrated in Fig. 10
thereof. The dial enables a series of eleven
open impulses, or a series of twelve open im-
pulses, to be sent responsive to operating and
releasing a specific finger-hold depression po-
sitioned after the “0” digit finger-hold.

The line switch B in Fig. I (also shown
in Fig. 9) is of the well known rotary class
as described on page 53 of Hershey’s Auto-
matic Telephone Practice, third edition.

The connector D in Fig. 1 (also shown in
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Fig. 9) is of the well known type as shown
in Fig. 78 of the fourth edition of the said
Hershey book.

The first selector E in Fig. 2 (also shown in
Fig. 10) is of the well known type sometimes
called a Powell selector, and described on
pages 59 to 61 of the said third edition of
Hershey’s book. - _

The first selector G in Fig. 4 is of the well
known said Powell type. - ,

The selectors B2, C?, E2, F? and J?'in Fig.
2 and D* in Fig. 4, and the selectors B2, C?
E2 F2 and J? in Fig. 10, are like selector G
in Fig. 4. ' _

The line switch L2 in Fig. 2 (also shown in
Fig. 10) is like switch B in Fig. L.

The connectors H? and G* in Fig. 2 (also
shown in Fig. 10) are like connector D in Fig.
1 (also shown in Fig. 9).

The line finder switch F in Fig. 3 is of the
class shown and described on pages 55 to 57
of the said third edition of Hershey’s book,
however, modified for the purposes of the
present invention.

The switch elements R and S in Fig. 5, and
the switch elements H, I and J in Fig. 6, and
the switch elements K, L, and M in Fig. 7,
and the switch element O in Fig. 3, belong
to the class of switch B in Fig. 1, modified in
accordance with the present invention.

It will be understood that any other suit-
able switches may be substituted for the said
well known switches mentioned, without de-
parting from the spirit of the present in-
vention. Also, that the switches specific to
the present invention may be modified by
those skilled in the art without departing
from the spirit of the present invention, as
defined by the subjoined claims.

It will, of course, be understood that in a
commercial embodiment of the present inven-
tion, a plurality of switches in a group will
be employed in place of the exemplary single
switches used in disclosing the present in-

“vention, so that a plurality of calls may be

co-existent, the switches in the groups having
predetermined order of use with respect to
antecedent co-operative switches.

Detailed operation—Initiating a call from
telephone A to telephone A’

Upon removing the receiver from the
switch-hook of telephone A (Fig. 1), the line
switch B will operate in the well known man-
ner to seize the first idle selector E.  The call-
ing party will then operate his calling device
in accordance with the five digits 1—8—4—
3—1 of the telephone number of the line lead-

" ing to telephone A’, and thus correspondingly

set the selectors E, D? and F? and connector
H2. The connection may then be released in

the well known manner, responsive to the

calling party replacing his receiver on the
switch-hook. A call to telephone A?, the tele-
phone number of which is 14321, will be ef-

1,852,745

fectéd in a generally like manner. It will
be noted that the telephones A’ and A? are
both located tributary to the “1” office of the
exchange; reached through the “1” level of
first selector E. Of course, other telephones
of the system (not indicated) may be reached
through other levels of the selector E and,
therefore, belong to corresponding offices of
the exchange. Thus, outgoing calls from
telephone A, under normal conditions, are
made in the well known manner and employ
well known switches.

Setting the line leading to telephone A so
that calls directed to said line will be for-
warded to telephone A’

Let it be assumed that the party at tele-
phone A (in Fig. 1) desires to set his line so
that calls directed thereto will be forwarded
to telephone A’. The party at telephone A
will remove his receiver, as if to initiate an
ordinary call. This will cause the line switch
B (in Fig. 1) to operate and select a first se-
lector E. The party at telephone A will then
operate his calling device dial in accordance
with the specigl finger-hold depression to
effect a series of eleven open impulses, which
will step the shaft of selector E (in Fig. 2)
vertically in accordance with the series.

At the time the selector E aligns its wipers
with the eleventh level of bank terminals, it
operates in the well known manner to rotate
in and seize by its wipers 205 and 207 the first
set of idle bank terminals 208 to 210 of the
eleventh level. The latter said set will be
the ones corresponding to slow-releasing re-
lay 212. The latter said relay will actuate re-
sponsive to the seizing by selector E when its
relay 213 actuates, and ground from wind-
ing of transformer TT, applied through
spring 214, will be applied through bank ter-
minal 208, wiper 205, spring 215, release
trunk conductor 216, bank terminal 13; wiper
17, spring 26, conductor 27. This ground to

the release trunk will, therefore, maintain

the relays 213 and 28 actuated as long as the
windings of relay 212 are maintained ener-
gized through the telephone A by the party
thereat maintaining his receiver off the
switchhook. It is noted that this latter said
ground is in lieu of the ground applied by
the spring of release relay of selector E,
which ground was applied back over the re-
lease trunk responsive to initiating the call.

At the time ground is applied from the
winding of the transformer TT over con-
ductor 27, responsive to relay 213 actuating,
alternating current of 33 cycles from trans-
former TT will operate the harmonic relay
e in Fig. 1. This will, in turn, cause relay 24
to actuate in a local circuit of relay a.

At the time relay 24 actuates, its armature
38 applies ground to the winding of magnet
34 of the set-relay C. The latter said magnet

‘will cause the springs of relay C to be op-
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erated, and the dog 35 latched over the catch
36 to retain the springs of relay C operated
after the winding of magnet 34 has been de-
energized.
en the springs of relay C become op-

erated, in a local circuit of relay 24, tone from
source T is being applied through armature
38, audible to the party at telephone A, indic-
ative to him that the relay C is in its latched
or set condition, assuming that its circuit
energized from the relay 24 is operative.

The party at telephone A, upon hearing
the tone from source T will know that his
line is in set condition, and will hang up his
recejver, leaving his line set, the dog 35 re-
taining the springs of relay C operated. It
will be noted that the relay 24 is maintained
actuated as long as selector E has its wiper
205 on bank terminal 208, which condition
endures until the party at telephone A hangs
up his receiver to cause the relay 212 to de-
energize and remove the holding ground
from the release trunk 216, which will cause
the shaft of the selector E to restore in the
obvious manner.

Unasetting the line leading to telephone A so
that calls directed to said line will not be
forwarded therefrom, the said line then be-
ing in normal condition = :
Let it be assumed that the part at tele-

phone A (Fig. 1) desires to unset his line, by

unlocking the relay C, and thus cause the
springs thereof to restore to normal condi-
tion. The party at telephone A: will remove
his receiver as if to initiate an ordinary call,
having in mind that even if the springs of
relay C are operated and locked by the d'og

85, outgoing calls from telephone A throug

the line switch B will be effected normally
as if the springs of relay C were not in their
operated condition. S :

The party at telephone A will then operate
his calling device dial in accordance with the
special finger-hold depression to effect a series
of twelve open impulses, which will step the
shaft of selector E vertically in accordance
with the series and select the relay 217, in the
manner as when the party at telephone A

directed the setting of his line by the relay

212. That is, ground through the secondary
winding of the transformer T? will be ap-
plied through the spring 218 over conductor
216 to sustain the switch B in seizure, and 50-
cycle alternating current will be applied
through transformer T? over the release
trunk 216, operatively effective to harmonic

actuate in a local circuit of relay .

At the time relay 81 actuates, and locks
through spring 40, spring 41 will apply
ground to energize the winding of unlatching
magnet 43 of the relay C. This will operate

~ 85 the latter said magnet to unlatch the dog 35

\

8

from the catch 36 and cause the springs of re-
lay C to restore to normal condition.

Having in mind that the relay 31 is actu-

ated and held so until the wiper 205 of selec-
tor K is restored from bank terminal 221, it

‘will be obvious that tone from the source T*

will be applied through spring 44, audible
to the party at telephone A, indicative that
the relay C has been unset. -

The party at telephone A, upon hearing the
tone from source T’ will know that his line

has been unset, and will, therefore, han% up.
‘his receiver. The latter will cause the shaft

3
of selector E to be restored and the 50-cycle
alternating current removed from the con-
ductor 27. The relays 4 and 31 will now deac-
tuate, and the circuits will be restored to
normal condition, in the manner before ex-
plained. : »

It will be noted that by manually operat-
ing the catch 86, it may be locked by the dog
85, and also manually operating the dog the
catch 36 and springs of relay C may be re-
stored to normal condition.

Odll to the line leading to telephone A under

normal condition wherein the relay O is
- not set

Assume that the party at telephone A’
desires to call the telephone A (Fig. 1), under
normal conditions. The dial at telephone A’”
will be operated in accordance with digits
2—2—2—1—1 after initiating the call.
This will successively operate the selectors
B?, C? and J? and connector D, so that wipers
65, 66 and 67 will seize bank terminals 71, 72
and 73, respectively. Ground from the con-
nector will be applied over private wiper 65,
bank terminal Fl, spring 74 to the winding
of relay 28, the latter said relay operating to
disconnect the line relay 78 and the groung on
the resting contact of spring 79, in the well
known manner. The connector D will now
apply signaling current effective to the bell at

telephone A, in the well known manner, the.

effective circuits being those well known from
Hershey’s book cited. :

Call on the line Zeadz'nieto telephone A under
the condition that the set relay C is in op-
erated condition.

Now
65 to 67 are set upon the blank terminals 71
to 73, respectively, the set-relay C is in its
operated and latched condition. Under the
latter said condition the relay 28 will not be
energized, since the normal conductors are
disconnected from the line leading to tele-
phone A. However, the latter said condi-

* tion does not prevent the party at telephone

A normally extending calls from said tele-
phone. '

It will be noted
ing from bank terminals 71 to 73, discon-
nected from the line leading to telephone A,
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are now connected to conductors 75 to 77,
respectively. Thus, when the connector D

.~ seizes the line terminals 71 to 73, ground

is applied from the connector over wiper 65,
bank terminal 71, spring 74, conductor 75,
spring 301, lower winding of relay 302, wind-
ing of common relay 303 to grounded bat-
tery, the relay 803 actuating and causing the

- dependent common relay 805 to actuate.
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Spring 306 on relay 302 will attract from
the resting contact to make contact, while
spring 801 remains inert for the time being.
This condition causes all the bank terminals

accessible from the wiper 811 of the group-.

of wipers 310 to 313 and 337 to 340 to be
grounded by the spring 314 of relay 305, ex-
cepting the bank terminal 315 corresponding
to the relay 302, due to the attracted condi-
tion of spring 806. Ground is applied from
the spring 814, conductor 317, spring 318 to

.the winding of slow-releasing relay 319, the:
* latter said relay actuating.

" The spring 821 applies ground to the
lower terminal of the winding of relay 323,
while the ground on the bank terminals suc-
cessively engaged by wiper 311 is applied
through springs 824 and 325 to the upper ter-
minal of the winding of relay 3823. The lat-
ter said ground is also applied through the
interrupter spring of motor magnet 327 to
the winding thereof, the said motor magnet
operating to successively step advance the
wipers 810 to 813 and 337 fo 340. When
wiper 311 encounters bank terminal 315 it

-will not receive ground because of the at-

tracted condition of spring 306, so that the
short-circuit is removed from the winding
of relay 3823 and the direct ground is re-
moved from the winding of the motor mag-
net 827. Due to the marginal adjustment of
the motor magnet, it will cease operating un-
der the condition, but the relay 323 will op-
eratively energize under the condition.
When relay 823 actuates, ground through
spring 321 will be applied through attracted
spring 824, wiper 311, bank terminal 315,
spring 806, upper winding of relay 302, the
latter said relay fully operating. This dis-
connects the lower winding of the latter said
relay 802 at spring 301 and connects ground
recerved from the connector D over conduc-
tor 75 through spring 301, bank terminal 315,
wiper 311 to spring 324 to maintain the relay
323 locked before the spring 321 has had
time to retract. The relays 303 and 305 will
now deactuate if there is no other relay like
relay 302 with its lower winding energized,
due to a waiting call. If the relays 303 to
305 are actuated after relay 302 fully actu-
ates, the ground applied over conductor 317
will be continued through springs 318 and
830 to the spring corresponding to 318 of the
next finder switch (not shown) like F of the
group of which switch F is one.

The ground received over conductor 75 is
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applied through springs 831 and 334 to the
winding of relay 335, the latter said relay
actuating. Resultant to the actuation of the
relay 385 a circuit path can be traced from

grounded battery, upper winding of relay

401, spring 402, conductor 403, spring 336,
wiper 339 of set 337 to 840, bank terminal
343 of set 341 to 344, conductor 345, springs
501 and 502 in multiple, conductor 503, bank
terminal 344, wiper 340, spring 346, conduc-
tor 347, spring 405, lower winding of relay

401 to ground, the latter said relay actuating, -

followed by slow-releasing release relay 407.
Ground will now be applied through spring
408 to release trunk conductor 409,

Ground is applied through spring 348,
wiper 338, bank terminal 342, conductor 349
to the winding of relay 505, the latter said
relay actuating. Ground will now be applied
from spring 506, wiper 509 of set 507 to 509,
bank terminal 510, bank terminal 511, wiper
518 of set 512 to 515, bank terminal 516,
spring 517 to the winding of relay 518, the

80

85

latter said relay actuating and locixing '

‘through springs 519 to 520 to ground.

In this connection, it will be noted that the
interrupter I° revolves at the rate of approxi-
mately twelve times per second, so that the
next ground impulse applied thereby will be
applied through spring 521, spring 522 to
the winding of relay 523, and through spring
524 to the winding of motor magnet 525 of
switch R, the said relay 523 and magnet 525
coincidently operating. The wiper 512 to 515
will thus be step advanced responsive to the
groundings of the interrupter I°. It will be
noted that while the spring 501 will attract
coincident with the first energization of the
motor magnet 525, the spring 502 on relay
526 will maintain the relay 401 in selector
G energized until the wiper 514 encounters
ground on the first off-normal bank terminal
cooperative therewith and thereby energizes
relay 526 over an obvious path, after which
time the relay 401 in selector G will be under
the sole control of spring 501 on relay 523.

Tt will appear presently that the call in
the present instance is to be forwarded to
telephone A’, the number of which is 13431,
and accordingly, jumpers 601 to 605 in Fig.
6 are run between the jumper cross-connect-
ing terminals X and the jumper cross-con-
necting terminals corresponding to the
springs on relay Y, to predetermine that the
sending mechanism in Fig. 5 will send a cor-
responding train of series of directive digit
impulses. It will be noted that the bank ter-
minal 510 of switch S is connected over con-

“ductor 527 to wiper 608 of set 608 to 610 of

switch H, bank terminal 612 of set 612 to
614, spring on relay Y, jumper 601, conduc-
tor 615 to bank terminal 528 of switch R, the
latter said terminal corresponding to a single
open impulse for the digit “1”. In the same
manner, bank terminal 529 of switch S is con-
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nected over conductor 530, wiper 617 of set
617 to 619 of switch I, bank terminal 620 of
set 620 to 622, spring on relay Y, jumper 602,
conductor 623 to bank terminal 531 of switch
R. Bank terminal 532 of switch S is con-
nected over conductor 533, wiper 624 of set
624 to 626 of switch J, bank terminal 627 of
set 627 to 629, spring on relay Y, jumper 603,
conductor 630 to bank terminal 534 of switch
R. Bank terminal 535 of switch S is con-
nected over conductor 536, wiper 701 of set
701 to 703 of switch X, bank terminal 704 of
set 704 to 706, conductor 707, spring on relay
Y, jumper 604, conductor 623 to bank ter-
minal 531 of switch R. Bank terminal 537
of switch S is connected over conductor 538,
wiper 708 of set 708 to 710 of switch L, bank
terminal 711 of set 711 to 713, conductor 714,
spring on relay Y, jumper 605, conductor 615
to bank terminal 528 of switch R. o
Returning to the operation of the mecha-

nism in Fig. 5, for each step that the wipers

of switch R are advanced, the relay 528 will
attract its armature 501. However, until the
wipers of switch R have been moved one step
off-normal, so that wiper 514 rests on bank

terminal 539, at which time the relay 526

will become energized and maintained so
until the wipers return to normal, the spring
501 is disabled from effecting open impulses.
In view of the fact that ground on spring
506 is applied through wiper 509, bank ter-
minal 510, conductor 527, wiper 608, bank
terminal 612, spring in relay Y, jumper 601,
conductor 615 to bank terminal 528, when
the wiper 512 encounters the latter said ter-
minal, the spring 501 will have sent one open
impulse effective to the relay 401 in selector
G. At the time wiper 512 receives ground
from bank terminal 528, this ground is ap-
plied through wiper 518 and the bank ter-
minal it is resting upon, conductor 540 to the
winding of slow-releasing relay 541, the lat-
ter said relay actuating and locking by its
spring 542, wiper 514 and bank terminal it is
resting upon to ground. The relay 541 will
thus be maintained locked until the wipers
of switch R are returned to normal position,
the relay 541 then deactuating consistent with
its slow-releasing characteristic to cause a
delay between the series of the train to allow
for truck hunting by the selector last op-
erated. .
Coincident with the actuation of the relay
541, the said locking ground received through
wiper 514 is also applied through spring 545,
interrupter spring, to the winding of motor
magnet 525, the latter said magnet operating
to restore the wipers 512 to 515 of switch R to

‘the normal position as drawn, whereat wiper

514 does not derive ground. .

At the time relay 541 actuates, ground is
applied through spring 547 to the winding
of the motor magnet 550 of the switch S. So
that when the relay 541 deactuates, the re-
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traction of the spring of the latter said motor
magnet causes the wipers of the switch S to
advance one step, so that wiper 509 will then
rest on bank terminal 529,

Ground applied . through: wiper 509 will
now be on bank terminal 531. Therefore,
when the wiper 512 encounters the latter said
bank terminal in its new step movement, re-
sponsive to the deactuation of the relay 541,
three open impulses will have been sent from
spring 501. '

The first impulse (series) sent from the
spring 501 causes the selector G to. operate
its wipers into alignment with the first level
of bank terminals, and in the well known
manner, select the first idle trunk therein
leading to second selector D*. The second
series of three impulses sent by the sprin
501 will be effective to operate the secon
selector D* in the well known manner to select
third selector F2,

It is thought that, in view of th‘e'foregoini,

it will be clear how the wipers of switch

will be restored to normal following the send-
ing of each digit series, and that the wipers
of switch S will thereupon advance one step
when the relay 541 deactuates to start the next
following series. So that in view of the
jumpering (jumpers 601 to 605) the connec-
tion will be progressed to telephone A’, the
number of which is 13431, responsive to the
relay 335 of switch F actuating. '

At the time relay 541 deactuates, follow-
ing the last (fifth) digit series sent while
wiper 507 still rests on bank terminal 553, and
the said wiper 507 then moves to bank termi-

nal 554, ground received from spring 520 will
be applied through bank terminal 554, wiper

507, conductor 556, bank terminal 341, wiper
837, spring 350, make-before-break spring 351
to the winding of relay 852, the latter said
relay actuating, followed by the deactuation
of relay 335, ' .

At this time, the windings of the line re-
lay in the connector H? will be energized over
a series path including the conductors 403—
347, springs 357—358 and winding of the
polarized relay 860. The current derived
from the line relay in the connector H? will
energize relay 360 so that its armature will
tilt clockwise into the indicated “Ring. pos.”,
the connector H2 now applying signaling cur-
rent to the called line leading to telephone A’,

When the party at telephone A’ removes
his receiver from the switch-hook in respond-
ing, the current fed back from the said line
relay in connector H2? will be reversed in di-
rection, so that the armature of relay 360 will
tilt counter-clockwise into the indicated “Ans.
pos.”’. 'When the armature of relay 360 tilts
clockwise, slow-releasing relay 862 actuates
from the ground on the latter said armature.
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Then, when the latter said armature tilts -

counter-clockwise, the relay 863 actuates and
relay 362 deenergizes. There will, therefore,
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be a time when both relays 362 and 363 are

actuated due to the slow-releasing character-

istic of relay 862, and during this time a

short-circuit through spring 864 and malke-
6 before-break spring 865 is across the talking
path includes conductors 76—77, bank termi-
nals 366—867, wipers 312—313, springs 368—
369 and spring 870. This will cause the ring-
cut-off relay in connector D to actuate in the
well known manner to complete a talking
connection over the traced path including
condensers 375—3876 between the calling tele-
phone A’” and the finally called telephone A’
to which the call to the line leading to tele-
phone A was forwarded. When the relay
362 deactuates, the retardation coil 380 be-
comes in series with the windings of the
back-bridge relay in connector D and this
holds the Iatter said relay actuated.

It will be understood that any well known
or other suitable so-termed trunk repeater
may be introduced into the trunk leading-in
to selector D* from the banks of selector G.
This will also apply to the trunk leading-in
to selector D? from the banks of selector E.
The effective operation will be the same as if
the said repeaters were not employed, being
" used for translating from three wires to two

wires for the inter-office trunk.
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while call is being forwarded

" If it is assumed that the calling party at
telephone A’/ abandons the call while the
call is being forwarded from the
called line (leading to telephone A in Fig.
1) to telephone A’, it will be clear that con-
nector D and antecedent switches will re-
store to normal position, subject to new use.
This will remove the ground from conductor
-5, so that relays 823 and 335 of the switch
F will deactuate to render said switch F sub-
ject to new use. Relay 505 will deenergize
responsive to the deactuation of relay 335,
so that relay 518 will unlock. The sprin
560 of relay 518 will now apply groung
through wiper 508 to cause motor magnet 550
to restore wipers 507 to 509 to normal posi-
tion as drawn. The spring 561 of relay 518
will now apply ground through wiper 515
to cause motor magnet 525 to restore the
wipers 512 to 515 to normal position as drawn.

Encountering the line leading to teléphone
: A’ busy .
Had the line leading to telephone A’ been

encountered busy, connector H? would have

applied busy tone back over the lower talking

conductor including conductor 847, condenser

i?’fi. audible to the calling party at telephone

Releasing connection—Cadlled party hangs up

- first '

If it is assumed that the called party at
lephone A’ hangs up first upon the termina-
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tion of the conversation, this will reverse the
direction of current in the winding of polar-
ized relay 860, causing relay 363 to deactuate
and open the path including the windings of

-the back-bridge relay in connector D, not-

withstanding relay 862 actuates and spring
364 is, there?ore, attracted. The connector D

70

will not release its wipers under the-present -

condition. Also, connector H? will not re;
lease its wipers under the present condition
becanse the line relay of the latter said con-
nector is still maintained energized through
the windings of relay 860.

When the calling party.at telephone A’
now hangs up his receiver, and in view of
the fact that the back-bridge relay in con-
nector D is deactuated, connector D will re-
Jease its wipers, and the connection from tele-
phone A’/ up to and including connector D
will be released to normal, subject to new
use. Ground being thus removed from the
conductor 75, relay 352 will deactuate and
open the path including the winding of the
relay 360, so that the front-bridge relay in
connector H? will deactuate and cause the
latter said connector to release its wipers, and
the antecedent selectors F2, D? D* and G to
release their wipers, the circuits used in the
call being now at normal.
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Releasing connection—Calling party hangs -

up first

If it is assumed that the calling party at
telephone A’’ hangs up first upon the ter-
mination of the conversation, this will cause
the line relay of connector D to deactuate,
followed by the release of the antecedent
switches D?, C2, B2 and L2, connector D re-
maining in seizure. When the called party
at telephone A” hangs up, the current travers-
ing the winding of relay 360 will be reversed,
causing relay 363 to deactuate to open the path
including retardation coil 380, so that the
back-bridge relay in connector D will deac-
tuate to release the wipers of the latter said
connector. When connector I releases,
ground is removed from the conductor 75,

"so that relays 323 and 352 will deactuate to
‘open the circuit path including the winding

of relay 360 and cause the line relay of con-
nector H? to deactuate. Since the back-bridge
relay of this connector H? deactuated respon-
sive to the party at telephone A’ hanging up,
the wipers of connector H? will release, the
circuits used in the call being now normal.

Party at telephone A may change the normal
prearranged setting for forwarding call to
telephone A’ to a random desired line

In‘the foregoing descriptions, the wipers
of switches H, I, J, K and I. were assumed
in the normal drawn position. The -bank
terminal 510 of switch S is connected to the
wiper 608 of switch H. The four suc&ssive

bank terminals 529, 532, 535 and 537 Tollow-
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ing bank terminal 510 are connected to wipers
61%, 624, 701 and 708 of switches I, J, K
and L, respectively. -

Before the party at telephone A hung up
his Teceiver, after causing set relay C to be
actuated and locked, at which time he per-
ceived the tone from source T, the said party
could have changed. the setting from that

to cause calls to be forwarded to telephone A"

as has been described.

Let it be assumed that it is his desire to
have the calls directed to his line leading to
telephone A forwarded to a random desired
line leading to telephone A2, the telephone
number of which is 14321. The party at
telephone A will operate his dial to annex

the digits 1—4—38—2—1, following the send-

ing of the series of eleven open impulses to set
set-relay C.

Tt will be noted that under the condition
of causing relay C to be set as assumed, the
relay 24 will be in its actuated condition
while the party at telephone A maintains his
receiver off the switch-hook, so that a circuit
can be traced from line terminal 81, conduct-
or 82, attracted spring 83, conductor 84,
upper winding of relay 715 to grounded bat-
tery. Also, a circuit can be traced from ter-
minal 85, conductor 86, attracted spring 87,
conductor 88, lower winding of relay 715 to
ground, the latter said relay actuating. The
slow-releasing relay 716 actuates, energized
in a local circuit of relay 715. Relay 717 then

actuates, energized in a local circuit of relay .

718. .

‘When the party at telephone A hangs up
his receiver after setting set-relay C, forth-
with, without annexing any digits, the relay
715 will deactuate, its spring 718 applying
ground through springs 719, winding of
slow-releasing relay 720, wiper 722 of set 721
and 722, bank terminal 723, coenductor 724
to the winding of motor magnet 632, the lat-
ter said magnet stepping the wipers of switch
H one step from the drawn position. Relays
716 and 717 will deactuate consistent with the
slow-releasing characteristic of relay 716.

Tt will be noted that wiper 709 normally
grounds conductor 726, and, therefore, sim-
ilarly normally grounds wipers 609, 618, 625
and 702. So when the wiper 609 moved to
bank terminal 633 this ground is con-
tinued over conductor 634, spring 728, con-
ductor 729 to all the bank terminals engage-
able by wiper 610 at off-normal positions.
Thus, the motor magnet 632 will operate by
interrupter action to restore the wipers of

‘the switch H to the drawn position, so that

no upset will occur to the setting by relay C.

Tt will also be noted that when relay 720 ac-

tuates, its spring 730 applies ground to the
winding of the motor magnet 732 of switch
M7, so that when relay 720 deactuates follow-
ing the impulse sent to the motor magnet
625, the spring of the motor magnet 732 will

O

advance the wipers 721 and 722 one step.
‘When the relay 717 deactuates, ground will
be applied through spring 735, bank termi-
nals cooperative with wiper 721, interrupter
spring on the motor magnet 732 to the wind-
ing of the latter said motor magnet, causing
it to operate and step the wipers 721 and 722
to switch M? around to the drawn position.

However, in the present instance, the party
at telephone A does not hang up his receiver
forthwith after setting relay C, but, on the
other hand, annexes the five digits 1—4—3—
9—1 designating the random line leading to
telephone A2 for example. The sending of
first digit 1, constituted of one open impulse,
will cause relay 715 to momentarily retract
spring 718, so that a ground impulse will be
sent from said spring 718, spring 719, winding
of relay 720, wiper 722, bank terminal 723,
conductor 724 to the winding of motor mag-
net 632, the wipers of switch H being there-
by stepped one step so wiper 608 will now
rest on bank terminal 635 when the armature
of said motor magnet 632 retracts. The
spring 730, when retracting, will cause the
operation of motor magnet 732 to advance
the wipers of switch M’ one step, so that
wiper 721 will now rest on bank terminal 737.

The sending of second digit “4”, consti-
tuted of four open impulses, will cause re-
lay 715 to momentarily retract its spring 718
four times, so that four ground impulses will
be sent from the spring 718, spring 719, wind-
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ing of relay 720, wiper 722, bank terminal

788, conductor 739 to the winding of motor
magnet 642, the wipers of switch I being
thereby stepped four steps so that wiper 617
will mow rest on bank terminal 643. The
retraction of spring 730 will -cause the op-
eration of motor magnet 732 to advance the
wipers of switch M’ one step, so wiper. 722
will now rest on bank terminal 740.

The sending of third digit “3”, constituted
of three open impulses, will cause relay 715
to momentarily retract its spring 718 three
times, so that three ground impulses will be
sent from spring 718, spring 719, winding of
relay 720, wiper 722, bank terminal 740, con-
ductor 741 to the winding of motor magnet
652, the wipers of switch J being thereby
stepped three steps, so that wiper 624 will
now rest on bank terminal 653. The retrac-
tion of spring 730 will cause the operation
of motor magnet 732 to advance the wipers
of switch M7 one step, so wiper 722 will now
rest on bank terminal 742.

The sending of fourth digit “2”, constituted
of two open impulses, will cause relay 715 to
momentarily retract its spring 718 two times,
so that two ground impulses will be sent from

spring 718, spring 719, winding of relay 720,

wiper 722, bank terminal 742, conductor 743
to the winding of motor magnet 745, the
wipers of switch K being thereby stepped two
steps, so that wiper 701 will now rest on bank
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terminal 746. The retraction of spring 730
will cause the operation of motor magnet 732
to advance the wipers of switch M" one step,
so wiper 722 will now rest on bank terminal
748.

The sending of the fifth digit “1”,-consti-
tuted of one open impulse, will cause relay
715 to momentarily retract its spring 718 one
time, so that one ground impulse will be sent
from spring 718, spring 719, winding of relay
720, wiper 722, bank terminal 748, conductor
749 to the winding of motor magnet 750, the
wipers of switch L: being thereby stepped
one step, so wiper 708 will now rest on bank
terminal 751. The retraction of spring 730
will cause the operation of motor magnet 732
to advance the wipers of switch M" one step,
'SZO wiper 722 will now rest on bank terminal

52,

It will be noted that under the last fore-
going condition, the bank terminals 510, 529,
532, 535 and 537, cooperative with wiper 509,
are now connected through wipers 608, 617,
624, 701 and 708 over the obvious circuit
paths to terminals 528, 534, 531, 558 and 528,
respectively. Under this condition, it will be
clear that the sending mechanism will be set
to send the train of digits 1—4—38—2—1 re-
sponsive to the terminals 71 to 78 being seized
by the wipers of connector D.

In this connection, it will be understood
that although the jumpers 601 to 605 set the
sending mechanism to send the digits
1—8—4—8—1 corresponding to the tele-
phone number of telephone A’, when the
wipers 608, 617, 624, 701 and 708 are in their
normal positions as drawn, this same set-up
may be attained by directively setting the
latter said wipers on the bank positions cor-
responding to digits 1—38—4—3—1, respec-
tively. . That is to say, it is not necessary to
have the jumpers 601 to 605, but to do away
with them will make it necessary to always
directively set, not only set-relay C, but also
the switches H to L in accordance with a
telephone number. -

_Tone indicates when switch L is set

‘When the party at telephone A has set the
switch L responsive to the last digit of the
desired number 14321, for example, tone from
source T7 will be applied through a portion of
the winding of the motor magnet 750, wiper
710, a cooperating bank terminal, condenser
755, conductor 88, audible to the party at tele-
phone A. This will indicate that the last
switch L: operated.

Upon the party at telephone A hanging up
his receiver, relays 24, 715, 716 and 717 will
deactuate; also, the relay 212, the windings
of ‘which have been in multiple with the
windings of relay 715. The wiper 709 being
off the bank terminal it is drawn resting
upon, and is resting upon bank terminal 756,
when relay 717 deactuates there will be no
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ground applied through the springs of this
relay from wiper 709, so the wipers of the
switches H to L will not be restored at this
time. However, retracted spring 735 causes
the wipers of switch M’ to restore to the
drawn position by interrupter action of ifs
motor magnet 732.

If only part of switches H to L are set they
o will restore

In this connection it will be noted that if
the party at telephone A, when setting the
switches H to L, had failed to set all of the
latter said switches, by leaving off one or more
of the five digits, the wiper 709 would then
be in the drawn position, resting on bank
terminal 712. So when relay 717 deactuates
responsive to the hanging up of the recciver
of telephone A, the ground on wiper 709 will
be applied through bank terminal 712, con-
ductor 726, and in multiple through those of
wipers 609, 618, 625 and 702 as are in off-nor-
mal position, respective bank terminals co-
operated with the latter said wipers, conduc-
tor 634, and through the multipled springs
of said relay 717 to the bank contacts coop-
erated with wipers 610, 619, 626 and 703 to
the respective motor magnets of the switches
H to K, the wipers of which are off-normal,
to restore the wipers of these switches to the
drawn normal positions, the switch M® re-
storing to the drawn normal position re-
sponsive to the retraction of armature 735, in
the manner before described.

Under the latter said restored condition of
the switches H to M? any calls directed to the
line leading to telephone A will be forwarded
to telephone A’ in accordance with the
jumpers 601 to 605 and the settings of the
switches when in the drawn positions, since
only relay C will now be set. ’

Unsettz'ng the relay C and the switches
HitoL

When the party at telephone A desires to
unset his line for forwarding calls directed
thereto, he will remove his receiver as if to
initiate a call, and thereupon operate his
calling device dial in accordance with the
finger-hold used in sending a series of twelve
open impulses, as has been set forth. This
will cause the relays 6 and 31 to operate in
the manner before described to unlatch the
catch 36 to release the springs of the relay C.
Ground will now be applied through spring
90, conductor 91, multipled springs on relay
717 , bank terminals cooperative with wipers
610, 619, 626, 703 and 710, through the inter-
rupter contacts of the motor magnets of
switches H to L, respectively, to restore the
said switches to the drawn positions. The
latter said restorations efface the specifically
set up condition effected by the switches H
to L. The line leading to telephone A will
therefore become in its normal, unused condi-
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tion when the party at telephone A hangs up

his receiver and causes selector E to restore
and relay 31 to deactuate.

The switches H to L are drawn with five
sets of bank terminals. In a commercial em-
bodiment there would be eleven such sets; a
normal position set, and a position set for
each digit from 1 to 0, so that numbers hav-
ing digits of random value may be set by
the switches H to L, and not limited to the
digit “4” in each case; as in the exemplary
embodiment in the accompanying drawings.

The five switches H to L contemplates a
train of five digit series. It will be clear
that more switches may be added to increase
this range, the switch M" having correspond-
ing bank positions added.

 Additional features

The general operation of the system hav- -

ing been set forth, certain of the specific as-
pects of the system which have not been de-
tailed will be described, with reference to the
features mentioned in the paragraphs a to g
at the outset. :

Signaling current momentarily applied to the
primarily called line when it is seized by a
conmector under the condition of said line
being set for forwarding calls made to it

With reference to the paragraph a at the
outset, it will be noted that when a connector
as D seizes the line leading to telephone A
(Fig. 1), under the condition that the relay
C is locked, ground applied from the connect-
or through the wiper 65 to bank terminal 71
is applied to conductor 75 to operate relay
302, and through spring 92 to the winding
of slow-releasing relay 93, the latter said re-
lay actuating. This will cause relay 94 to
actuate in an obvious local circuit of relay 93,
and it will lock to the ground on conductor
75, received from the connector D. The at-
traction of spring 92 deenergizes the relay 93,
and the latter said relay will then deactuate
consistent with its slow-releasing character-
istic. During the time the relay 93 is actu-
ated, the ringing generator G is applied
through spring 95, spring 79, bell of tele-
phone A and back through the winding of re-
lay 78 to grounded battery. The bell at tele-
phone A will thus ring during the time the
relay 93 is actuated. The relay 78 may have
a metal tube over its electromagnetic core to
make it less sensitive to the alternating cur-
rent from the source G.

© Intercepting the call being forwarded

Let it be assumed that the party at tele-
phone A (Fig. 1) hears his bell ring momen-
tarily, perhaps with a special frequency
which produces a distinctive ring. He will

be prompted that his line is set for forward-.

ing the call, and that the call to his line will
be forwarded to the predetermined line for
reﬁaivin such calls, unless he intercepts the
call.
removing his receiver to initiate a call and
proceed to unlock the relay C by sending the
series of twelve impulses from his dial to
cause the relay b to actuate and energize the
unlatching magnet 43. -It will appear, pres-
ently, that were the relays 93 and 94 and

11

e may intercept the call by merely -

70

75

associated circuits shown in Fig. 1 introduced -

into Fig. 9 like in Fig. 1, and assuming fur-
ther that Fig. 10 is used in place of Fig. 2,
then the party at telephone A would receive
the prompting ring from generator G, as well

as being able to unset relay C by a series of

only eleven open impulses. . ]
When the relay C unlocks, the relay 94
will unlock, and the relay 28 will cut off the

winding of relay 78, as if the connector D had’

seized the line leading to telephone A under
the condition that relay C is unlocked. The
ring-cut-off relay in the connector D. will be
operated through the receiver at telephone A
and the extension towards the finder switch
F terminals will be cut off. The party at
telephone A will now.be in communication
with the calling party.

In this connection, it will be noted that
the party at telephone A can at any time in-
tercept a conversation which has been for-
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warded from his line, but to do this he must °

first send the proper series of impulses to un-
lock the set-relay C. : :
The last foregoing statement is made, hav-
ing in mind that the party at telephone A
may initiate a call and complete it to a de-
sired telephone line, while a call is being for-
warded or has been forwarded and a conver-
sation over the forwarded extension ensues,

because under the condition, the line and pri-

vate normals are disconnected from the line
extending to telephone A and the line switch
B. The party at telephone A may re-connect
them by unlocking the set-relay C. :

Changing the normal setting made by the
jumpers leading to the cross-connecting
terminals X in Fig. 7

With reference to paragraph b at the out-
set, the relay Y is provided to change from
the set of jumpers 601 to 605, corresponding
to telephone number 18431, which is the num-
ber of telephone A’, to a set of jumpers 671

‘to 675, corresponding to telephone number

14321, which is the telephone number of tele-
phone A2 The relay Y is under the control
of the clock mechanism Z, which grounds the
energizing conductor for the winding of the
relay Y at certain predetermined times of
the day, so that at certain times of the day
calls will be forwarded to telephone A’ and
at other times they will be forwarded to tele-
phone ‘A%, -
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_ Operating the set-relay C to set or un-set it
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responsive to sending a series of eleven open
impulses from the dial of telephone A

With reference to paragraph ¢ at the out-
set, and assuming that Figs. 9 and 10 are sub-
stituted for Figs. 1 and 2 in the diagram Fig.
8 (as shown in Fig. 11), it will be seen that

regardless of whether set-relay C is in locked

or unlocked condition, the sending of a series
of eleven open impulses to-cause the selector
E to select the relay 212, will apply 33-cycle

alternating current over the release trunk.

conductor 216, operatively effective to relay
¢ in Fig. 9. In the event that the set-relay
C is unlocked, the ground on the spring of
relay ¢® will be applied through spring 22,
spring 23 to the winding of relay 24, the lat-
ter said’ relay actuating to apply the said
ground on the spring of relay ¢® to energize
the operating winding of the magnet 34 of
the set-relay C. This will lock the set-relay C.
" In the event that the set-relay C is locked
when the relay ¢ is caused to actuate, the
ground on its spring will be applied through
spring 22, spring 30 to the winding of relay
81, the latter sald relay actuating to apply
the said ground on the spring of relay ¢° to
energize the winding of the unlatching mag-
net 43. : ' :

Operation of meter M referred to in para-
graph d at the outset

With reference to paragraph d at the out-
set, the meter M in Fig. 11s energized by the
attraction of a spring on relay 24, the latter
said relay being specific to setting the set-

~ relay C, so that the meter M will record the
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number of times the set-relay C has been set,
and may be taken as a basis for charging the
subscriber for the special forwarding service,
or may be used in traffic studies. :

Operation of meter M’ referred to in para-
graph e at the outset

With reference to paragraph e at the out-
set, the meter M in Fig. 3 is energized by
a spring on relay 302. This spring mounted
on relay 302 may be adjusted to operate from
the lower winding of said relay, or only when
the upper winding thereof energizes. This,
therefore, will record the number of times
the line leading to telephone A is seized by
a connector as D, when the set-relay C is set.

Operation of meter M* referred to in para-

graph f at the outset

With reference to paragraph f at the out-
set, the meter M? in Fig. 3 is operated from
wiper 310 of the switch F, only when the
said wiper is resting upon the bank terminal
380, under the condition that the armature
of the polar relay 360 is in the indicated
answering position; that is, when a for-
warded call has been responded to. Respon-

1,852,745

sive to the armature of relay 360 assumin
the answering position, relay 363 is energizeﬁ
and the slow-releasing relay 381 is energized
and locked by its lower spring through the
wiper 811 to the private normal ground re-
ceived from the connector D. At the time
the relays 363 and 381 are originally ener-
gized, the ground from the spring of relay
360 is applied through bank terminal 382,
wiper 383 of set 383 to 385, wiper 310, bank
terminal 880 to the winding of the meter
Mz, the latter said meter registering a unit
charge. At this same time, the upper sprin

~of relay 381 applies ground through ban
terminal 386, wiper 885, interrupter spring of
the motor magnet 887. This will cause the
wipers 383 to 385 to step to the second set of
bank terminals. The motor magnet 387 is
now under the control of the ground im-
pulses applied from the spring of relay 388.
The relay 388 is periodically energized from
one or the other of ground interrupters P
and Q, which are driven at the same speed,
perhaps, and mounted on the same shaft.
_The relay d° is energized during certain
predetermined hours of the day under the
control of the clock mechanism C® The in-
terrupter P applies five impulses to the wind-
ing of relay 887 per revolution, while the
interrupter Q applies three impulses per
revolution to said winding of relay 387. So
that the wipers of the switch O will be step-
advanced faster during certain predeter-
mined hours of the day, than at other pre-
determined hours.

The switch O may have 25 bank terminals
sets, so that under one condition it may take
five minutes to cause the wipers 383 to 385
to move over the terminals and return to the
home position as drawn under the direction
of interrupter P, or it may require a corre-
spondingly longer time under the direction
of interrupter Q. Ordinarily, the longer
time would occur at logical off-peak traffic
periods of the day, in order to discourage use
of the service at on-peak traffic periods of the
day. Each time the wiper 883 engages the
bank terminal 382, while the answered condi-
tion of the forwarded call endures, ground
will be applied from the armature of relay
360 to the winding of the meter M? to register
a unit charge.

When the call is abandoned, and the lock-
ing ground for the relay 381 is thereby re-
moved, the latter relay will deactuate and
the ground on the upper spring of relay 381
will be applied to all the off-normal bank ter-
minals swept by the wiper 385, causing the
motor magnet 387 to operate as an interrupter
to restore the wipers to the drawn home posi-
tion. That is, regardless of the off-normal
position of the wipers of the switch Q, they
will return to their home position when the
relay 881 deenergizes.
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Tone source T* referred to in _pmgréph g
at the outset C -

With reference to paragraph g at the out-
set, the tone source T? in Fig, 3 is provided
in order to apprise the calling party that his
call to the line leading to telephone A is
being forwarded to some other line due to
a set condition involving the set-relay C.

, The tone source T® is under the control of

relay 835, which latter said relay is energized

. only under the condition that the call is being

15

forwarded under the direction of the impulse
sending device. When the connection has
been progressed to the completion, the relay

- 835 becomes deenergized, and the tone is cut

25

off from the talking conductors of the con-
nection.

Characteristics of relays ¢®, 31 and 24}

The relays ¢® (Fig. 9) and 31 and 24 (Fig.
1) are operated responsive to being energized
intermittently, and are therefore slugged to
make them sustain over the lapses of the
energizing current, in order that the relay

- energized 1n a local circuit of said relays will
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sustain. Any other method of preventing
the armatures of these relays from vibrating
may be employed. ‘

The set-relay O

The set-relay C is exampled as a latch lock-
ing relay, wherein one electro-magnet oper-
ates and locks the relay, while another elec-
tro-magnet operates a latch which unlocks the
relay. It will be understood that this em-
bodiment is merely exemplary, and that a
step-by-step switch or other mechanism may
be adapted for this purpose. Therefore, the

" term “set-relay” is to be understood as hav-

ing a broad significance, applied to any mech-
anism to accomplish the object of the relay
C, in general. In fact, all the mechanisms
exampled may be substituted by other mech-
anisms for carrying out the intended objects,

- without departing from the spirit of the pres-
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ent invention. -

I claim:—

1. In a telephone system, a line, a set-relay
for said line, a first switch means for extend-
ing connection to said line, a second switch
mechanism for extending connection from
said line, means operated over said line for
positioning the set-relay, and a meter for re-
cording the number of times the set-relay is
positioned in a predetermined position.

2. In a telephone system, a line, a set-relay
for said line, a first switch means for extend-
ing connection to said line, a second switch
mechanism for extending connection from
said line, means operated over said line for
positioning the set-relay, means governed by
the position of the set-relay for determining
if the said second switch mechanism will op-
erate responsive to extending connection to

13

said line, a,ndba ineter. for recdrding the-nume ,

ber of times the set-relay is positioned in a

" predetermined position.

- 8. Inanautomatic telephone system, a line,
switch mechanism for extending connection
to said line, a finder switch, means for caus-
ing said finder switch to find said line re-
sponsive to the connection being extended to
said line, and a meter individual to the line

for recording the number of times the finder -y

switch finds the line. :

4. In an automatic telephone system, a
first line, a second line, automatic switch
means for extending connection from said
first line to said second line responsive to
extending connection to said first line, a meter
individual to said first line, and means for
operating the meter to record a unit call con-

‘sequent upon a response being made on said

second called line.
5. In an automatic telephone system, a

-first line, a second line, automatic switch

means for extending connection from said
first line to said second line responsive to
extending connection to said first line, a
meter individual to said first line, means for
operating the meter to record a unit call con-
sequent upon a response being made on said
second called line, and a timing mechanism
for successively assessing unit charges on said
meter as time progresses while said respond-
ed condition endures and not thereafter.

6. In an automatic telephone system, a first
line, a second line, automatic switch means
for extending connection from said first line
to said second line responsive to extending
connection to said first line, a meter individ-
ual to said first line, means for operating
the meter to record a unit. call consequent
upon a response being made on said second
called line, a timing mechanism for succes-
sively assessing unit charges on said meter
as time progresses while said responded con-
dition endures, and a clock controlled mech-
anism for varying the rate of assessing the

~unit charges depending on the time of day

during which the call durates.

7. In a telephone system, a first line, a sec-
ond line, a first switch mechanism for con-
necting to the first line, a second switch mech-
anism for extending connection from the first
line to the second line, a set-relay operative
only when in its set condition for causing
the second switch mechanism to operate to
extend the connection from the first line to
the second line, and means for applying a
tone to the said first line to indicate that the
connection is being forwarded by said second
switch mechanism towards said second line
from said first line.

8. In a telephone system, a first line, a sec-

-ond line, a first switch mechanism for con-

necting to the first line, a second switch mech-

anism for extending connection from the

first line to the second line, a set-relay op-
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erative only when in its set condition for caus-
ing the second switch mechanism to operate
to extend the connection from the first line
to the second line, means for applying a tone
to the said first line to indicate that the con-
nection is being forwarded by said second
switch mechanism towards said second line
from said first line, and means automatically
operated in extending the connection for dis-
connecting the tone upon the extension to the
said second line becoming completed.

9. In a telephone system, a line, a call sig-
nal device on said line, switch mechanism for
extending connection to said line, automatic
means individual to the line operated respon-
sive to effecting connection to the line for ap-
plying a single brief application of signaling
current to the line to briefly operate the call
signal device, and means operated over the
line for preventing last said means from ap-
plying the signaling current.

10. In a telephone system, a first line, a
call signal device on said line, switch mecha-
pism for extending connection to said line, a
second line, automatic switch mechanism for
extending connection from said first line to
said second line responsive to extending con-
nection to said first line, automatic means in-
dividual ‘to the line operated responsive to
effecting connection to said first line for ap-
plying a single brief application of signaling
current to the line to briefly operate the call

- signal device, and means operated over said

first line for intercepting the extension from
said first line to said second line responsive
to sending impulses thereover. -

11. In a telephone system, a first line, a
second line, a third line, switch means for ex-
tending connection to said first line, switch
mechanism for extending connection from
said first line to said second line and from
said first line to said third line alternatively,
responsive to extending connection to said
first line by said switch means, and a timing
mechanism for determining to which said
second or said third line the connection will
be progressed to depending upon the time of
day the said connection to the said first line
occurs. :

12. In an automatic telephone system for
forwarding calls, a line, a set-relay individual
to said line for governing the forwarding of
calls by its set condition, a common directive
switch mechanism, means for extending con-
nection from said line to said common switch
mechanism, a source of current to which a
condenser is transparent, means for directive-
ly operating the common switch mechanism

- over said line to select said source of current,

and means for applying said source of cur-
rent to a conductor of said first line to operate
the set-relay.

18. In an automatic telephone system for
forwarding calls, a line, a set-relay individual
to said line for governing the forwarding oi
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calls by its set condition, a common directive
switch mechanism, means for extending con-
nection from said line to said common switch
mechanism, a source of current to which a
condenser is transparent, means for direc-
tively operating the common switch mecha-
nism over said line to.select said source of

70

current, and means for applying said source

of current to a conductor of said line which
is exclusive of the tnlking path thereof to
operate the set-relay.

14. In an automatic telephone system for
diverting and forwarding calls, a line, a set-
relay individual to said line for governing
the forwarding of calls by its set condition,
a second relay specific for setting the set re-
lay and a third relay specific for unsetting
the set-relay, a common directive switch
mechanism; means for extending connection
from said line to said common directive
switch mechanism, two sources of current,
each said source specific to effectively operat-
ing only a specific one of said second and
third relays, and means including one or the
other of said sources and a corresponding
one or the other of said second and third re-
lays for setting or unsetting the set-relay by
automatic directive control over said line.

15. In an automatic telephone system for
forwarding calls made to a line by automatic
operation responsive to effecting connection
to said line, a line, a set-relay individual to
the line for causing calls made to the line to
be forwarded beyond said line only under
the condition that the set-relay is set, and
means including a source of alternating cur-
rent or current to which a condenser is trans-
parent for setting the set relay.

16. In an automatic telephone system for

forwarding calls made to a line by automatic
operation responsive to effecting connection
to said line, a line, a set-relay individual to
the line for causing calls made to the line to
be forwarded beyond said line only under
the condition that the set-relay is set, and
means including a source of current to which
a condenser is transparent for unsetting the
set-relay when set. .
- 17. In an automatic telephone system for
forwarding calls, a line having talking con-
ductors and a private conductor, a set-relay
for causing calls made to the line to be for-
warded beyond said line only under the con-
dition that the set-relay is set, and means in-
cluding a source of current to which a con-
denser is transparent applied to the private
conductor of the line for setting the set-relay
responsive to directive control over the line.

18. Tn an automatic telephone system. a
line, a set-relay individual to said line, a com-
mon directive switch mechanism. means for
extending connection from said line to said
common switch mechanism, a source of cur-
rent to which a condenser is transparent,
means for directively operating the common
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switch mechanism over said first line to select
said source of current, and means for apply-
ing said source of current back to first said
line to operate the set-relay responsive to the
common switch mechanism selecting said
source of current.

"19. In an automatic telephone system, a
first line, a relay, a register, said relay set
over said line responsive to a predetermined
operation, said register set over said line
responsive to a predetermined operation fol-
lowing first said operation, a plurality of
called lines, switch mechanism for extending
connection from said first line to a designated
one of said called lines, switch means for ex-

‘tending connection to said first line, means

whereby depending upon if only said relay is
set when connection is made to said first line
the switch mechanism will extend connection
from said first line to a predetermined one of
said called lines responsive to extending con-
nection to-said fist line, means whereby if
said register is set in addition to said relay
the connection will be extended from said
first line to a different one of said called lines
corresponding to the setting of said register
responsive to extending connection to said
first called line, and a timing mechanism and
an auxiliary set-mechanism for varying the
setting effected by first said relay whereby
depending upon the time of day said connec-
tion is made to said first line under the con-
dition that said register is not set, but that
the said relay is set, the connection will be
extended to a different predetermined one of
said called lines than the one before men-
tioned. »

20. In a telephone system, a set of termi-
nals, switch means for effecting connection
to said terminals, a register sender for said
set of terminals, automatic means for setting
said register sender responsive to a single
manual operation for sending a predeter-
mined train of series of impulses responsive
to extending connection by said switch means
to said set of terminals, automatic means
whereby annexing manual operation to said
single manual operation will re-set said reg-
ister sender for sending a different train hav-
ing the same number of series as first said
train responsive to extending connection by
said switch means to said set of terminals,
and a timing mechanism for determining
whether first said predetermined train will be
sent or another predetermined train will be
sent in lieu thereof, depending upon the time
of day the said switch extends connection to
said set of terminals under the condition that
said annexed manual operation was not made.

21. In atelephone system, a first called line,
a second called line, a first switch mechanism
for connecting to the first called line, a sec-
ond switch mechanism for extending connec-
tion from the first called line to the-second
called line, a set-relay operativé only when
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in its set condition for causing the second
switch mechanism to operate to extend the

-connection from the first called line to the
second called line, a meter individual to said

first called line, means for operating the me-
ter to record a unit call consequent upon a
response being made on said second called
line, and a timing mechanism for successive-
ly assessing unit charges on said meter as time
progresses while said responded condition
endures and not thereafter.

22. In atelephone system, a first called line,
a second called line, a first switch mechanism
for connecting to the first called line, a second
switch mechanism for extending connection
from the first called line to the second called
line, a set-relay operative only when in its set
condition for causing the second switch mech-
anism to operate to extend the connection
from the first called line to the second called
line, a meter individual to said first called
line, means for operating the meter to record
a unit call consequent upon a response being
made on said second called line, a timing
mechanism for successively assessing unit
charges on said meter as time progresses
while said responded condition endures, and
a clock controlled mechanism for varying the
rate of assessing the unit the time of day dur-
ing which the call durates.

In witness whereof, I have hereunto sub-
scribed my name this seventeenth day of May,

1930. : -
HERBERT-M. FRIENDLY.
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