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UNITED STATES 

1,760,823 

PATENT of FCE 
HERBERTIVI. FRIENDLY, OF CHICAGO, ILLINOIS 

: AUTOMATIC TELEPHONE SYSTEM 

Application filed March 19, 1928. Serial No. 262,626. 

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

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 asso 
ciated with his line through the agency of his 
automatic calling device dial on his telephone 
so that in case any calls are thereafter di 
rected to his line, the latter said calls will be 
further extended or forwarded to a predeter 
mined random subscriber's line or other line 
of the system. That is, for exalaple, a Sub 
scriber before leaving the premises may re 
move the receiver of his telephone as if to 
initiate a call, and then operate his calling 
device dial by placing his fore-finger in a Spe 
cific depression finger-hold of the dial and 
then draw the dial until his finger encounters 
the finger-stop, so that when the dial is re 
leased it will send a series of eleven open in 
pulses. After the dial has restored, he Will 
restore the receiver, leaving the central office 
call-forwarding equipment in the set condi 
tion. w 

To unset the said call-forwarding equip 
ment, he will similarly operate the dial from 
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another specific finger-hold depression, so 
that when it is released it will send a series of 
twelve open impulses. After the dial has re 
stored, he will restore the receiver, leaving 
the central office call-forwarding equipment 
in the normal unset condition. 

However, in accordance with the present 
invention, in the event that the beforemen 
tioned (normally) predetermined line is not 
the line to which it is in the particular in 
stance desired to have the calls forwarded to, 

4. 5 the predetermined line may be directively 
changed. The latter is accomplished by an 
nexing the telephone number of the line to 
which it is desired to have calls forwarded to 
in the particular instance, forth with 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 set 
ting the line by the series of eleven open im 
pulses. That is to say, not only is there a nor 
mally predetermined line to which calls may 
be forwarded when a set condition exists on 
a line called, but this normally predeter 
mined line may be temporarily changed to a 
randon desired line of the exchange. 

in connection with the last foregoing, re 
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lating to changing from the normally prede 
termined line to a random desired line to 
which calls Will be forwarded under the set 6 
condition, when the subscriber's line is to be 
unset it is done by removing receiver as in 
initiating a call thereon, and then sending a 
series of twelve open impulses. The latter 
effaces not only the said set condition accom 
plished responsive to the first said sending 
of the eleven open impulses, but it also effaces 
the substituted random desired line and rein 
ders the normally predetermined line subject 
to being called when the subscriber next 
causes his line to be set by sending the series 
of eleven open impulses and without annex 
ing 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 subscrib 
er, forwarded to a desired random line of the 
exchange as may be predetermined by the 
subscriber when he sets his line for forward 
ing calls made thereto. That is, a residence 
subscriber may leave his residence and go to 
the residence of some other random subscrib 
er, 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 de 
sired telephone of an employee, perhaps a 
different employee being selected for Succes 
sive days. That is, there may be a predeter 
mined employee who will be charged with 
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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 simply annexing the number of the lat 
ter telephone line, after normally setting the 
line for forwarding. 
The set condition may be at will effaced. 

It will be effaced at a predetermined time all 
tomatically. Of course, a manual setting 
may be made in the central office, in the event 
the subscriber neglected to set the line, and 
a duly authenticated request from him is 
made for such setting. n 

General operation, 
Reference is made to my pending appli 

cations for patent Ser. No. 218,605, filed Sept. 
10, 1927; Ser. No. 241,793, filed Dec. 22, 1927; 
Ser. No. 257.480, filed Feb. 27, 1928, and Ser. 
No. 259,047, filed March 5, 1928. These pend 
ing applications are directed to telephone sys 
tems and apparatus having objects broadly 
as set forth in the foregoing statements. The 
resent ii.vention has features believed to be 
novel but not disclosed in the said cited pend 
ing applications. Some of these latter said 
novel features will be specifically described 
and pointed out in the present specifications, 
while other said novel features will be ap 
parent in view of the disclosures specifically 
set forth in the specifications and drawings. 
Among the features of the present inven 

tion believed to be novel are: 
a. Means whereby after the subscriber has 

caused his line to set for forwarding calls to 
the predetermined line by operating the call 
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ing device dial in accordance with the set 
ting finger-hold, thereby sending a series of 
eleven open impulses, he can again operate his 
calling device dial in accordance with the said 
finger-hold and thereby cause a connection 
to be linked from the subscriber's line now 
set to the said predetermined line. The re 
sponse on the latter said line will verify the 
set condition of the subscriber's line. The 
subscriber can then hang up his receiver, leav 
ing his line in the set condition, the said 
linked connection being at the same time de 
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stroyed. 
b. Means whereby after the subscriber has 

caused his line to be set for forwarding calls 
to the said predetermined line, he can there 
upon operate his calling device with corre 
spondence to the digits of a desired random 
line of the exchange, and thereby change the 
primary setting with respect to the said pre 
determined line to an arbitrary setting for 
the random line indexed by the digits an 
nexed by the dial after sending the series of 
eleven open impulses to set the subscriber's 
line, and he can further thereupon again op 
erate his calling device in accordance with 
the said setting finger-hold and thereby cause 

connection to be linked from his line to 
the said random line. The response on the 
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latter said line will verify the set condition 
of the subscriber's line. The subscriber can 
then hang up his receiver, leaving his line in 
the set condition, the said linked connection 
being at the same time destroyed. 

c. Means whereby the operation set forth 70 

in paragraph “b’ as to the linking of the call 
can be alternatively effectuated responsive to 
sending any digit from 1 to 0 in place of send 
ing the series of eleven open impulses. 

d. Means whereby if a connection is caused 
to be linked from the subscriber's line, as set 
forth in paragraphs “a”, “b’, and “c”, when 
the response occurs on the line to which the 
connection has been linked, and which is the 
line to which calls made to the subscriber's 
line will be extended, when the response oc 
curs the direction of current traversing the 
receiver on the subscriber's line will be re 
versed in direction. This reversing of cur 
rent may control supervisory signals or meter 
or coin-box toll devices, it being old in the art 
to control such devices by current reversal. 
However, it is believed that the means dis 
closed by the present invention for accom 
plishing this reversal is novel. 

e. Means whereby the unsetting of the set 
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condition of the set subscriber's line can be 
effaced by sending a series of twelve open im 
pulses effectuated by operating a specific fin 
ger-hold on the dial of the calling device, 
which latter said finger-hold is located next 
to the setting finger-hold for sending a series 
of eleven open impulses. . This means in 
cludes off-normal springs on the first se 
lector operated at the eleventh and twelfth 
levels when the wipers rotate-in on the re 
spective levels. The eleventh level said off 
normal Springs cause minus battery to be 
applied over an operating conductor to 
effect the said set condition. The twelfth 
level said off-normal springs cause plus bat 
tery to be applied over said operating conduc 
tor to effect the effacement of the said set con 
dition. The said operating conductor leads 
through the winding of a polarized relay to 
ground, so that the armature of the latter 
said relay will operate to close a ground 
path to a specific operating conductor for set 
ting and a specific said conductor for un 
Setting, depending upon if minus or plus bat 
tery is applied over the said operating con 
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ductor responsive to the operation of the dial for setting or unsetting. 
f. An impulse sending mechanism is shown 

(Fig. 5) that is common to a plurality of sub 
scribers' lines, as distinct from the impulse 
sending mechanism shown in the last men 
tioned said pending application which is in 
dividual to a subscriber's line. 

g. A finder switch (F) is shown which has 
a plurality of bank-terminal sweeping wip 
ers, but wherein only a single one of said 
Wipers engages co-operative bank terminals 
With normal connecting pressure. This is to 
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instire that only the testing wiper will bear 
appreciably on its co-operating bank termi 
nals to effect conductive relation, while the 
remaining wipers will either remain out of 
conductive engagement with co-operative 
bank terminals or exert only a very slight 
frictional contact there with. This is to en 
able the motor magnet driving the Wipers to 
operate rapidly and with the least applied 
energy. However, upon the test wiper en 
countering the line found in the hunting op 
eration a magnet is energized which will ex 
ert a tractive force to make the respective 
wipers bear with sufficient pressure on the 
co-operative bank terminals of the set found. 
This device includes a shaft (Fig. 8) with a 
slip coupling and a magnet for attracting 
the shaft, and all wipers excepting the said 
test wiper, endwise wherein the said coupling 
will permit the shaft to move endwise with 
out affecting the tension between the test 
wiper and its co-operative bank terminal it is 
then resting upon. 

Drawings 
With reference to the accompanying draw 

ings:- 
Fig.1 shows 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 
switch B to the corresponding terminals ac 
cessible from line finder switch Fin Fig. 3. 
The indicated connector D normally has ac 
cess to the line leading to telephone A. 

Fig.2 shows a first selector E of a group 
accessible from line switch B. It also indi 
cates a calling telephone A’ leading to a line 
switch L', the latter having access to first 
selector B, second selector C, third selector 
J, and connector D in Fig. 1 in sequence, to 
complete a call from telephone A' in Fig. 2 
to the telephone A in Fig. 1. 

Fig. 3 shows a line finder switch F involv 
ing auxiliary apparatus, the said switch hav 
ing access to terminals of a plurality of lines 
which may be called through connector D 
in Fig. 1 or random connectors in the ex 
change office containing connector D wherein 
contact springs of a set relay similar to relay 
C are interposed. Each said line accessible 
from the switch F has a line relay as shown 
on the left aligned with the relays of the said 
switch. When the switch, F operates and 
seizes a set of its bank terminals correspond 
ing to a line called, its lower group of fifteen 
wipers are then co-operative with bank termi 
nals which correspond to the line to which 
said set relay C belongs. The said switch F 

O has an impulse sending mechanism individ 
ual to it and shown in Fig. 5. 
... Fig. 4 shows a first selector G companion to 
and individual to the switch Fin Fig. 3. The 
first selector Ghas access to other switches in 
common with first selector Ein Fig. 2. 

on the eleventh and twelfth bank levels, and 

Fig. 5 shows an impulse sending mecha 
nism for directing the forwarding of calls. 
The said impulse sending mechanism is in 
dividual to the line finder switch Fin Fig. 3. 

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 

70 

line to which calls directed to the line lead 
ing to telephone A are to be forwarded to. 

Fig. 7 shows switches K and ill, 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 
to be forwarded to. Fig. 7 also shows the 
switch M which distributes to the switche 
H to L. - - 

Fig. 8 shows the details of the wiper shaft 
so 

for switch Fin Fig. 3, referred to in the fore going paragraph “h”. 
Fig. 9 shows a preferred modification of 

the switch H in Fig. 6. 
Fig. 10 shows the dial of the sending device 

of the present invention. This dial is gener 
ally like the dial disclosed in Figs. 7 and 8 
of my said pending application Ser. No. 
218,605, filed Sept. 10, 1927. However, the 
dial of the present invention has an added 
finger-hold Y for sending a series of twelve 
Open inpuises. 

Fig. 11 is a diagram showing the assembly 
of the Seven sheets of accompanying draw 
ings to disclose the circuits employed to ex 
emplify the present invention. The lines ex 
tending towards the margins which register 
are continuations of the same line. 

Equipment 
The telephone Ain Fig. 1 is the well known 

common battery series type, but is equipped 
With an automatic calling device and diai as 
disclosed in Fig. 10. This dial, responsive to 
Operating it in accordance with one of the 
two finger-hold depressions Z or Y will send 
a series of eleven or a series of twelve open impulses, respectively, depending upon which 
finger-hold is operated. 
The line Switch B is of the well known ro 

tary class as described on page 53 of Her 
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shey's Automatic Telephone Practice, third 
edition. However, the line switch B has an 
added wiper for the objects of the present in 
Vention. 
The connector D in Fig. 1 is of the well 

known type as shown in Fig. 73 of the fourth 
edition of the said book. 
The first selector E in Fig. 2 is of the well 

known type sometimes called a Powell se 
lector, and described on pages 59 to 61 of 
the Said third edition of Hershey's book. 
However, two sets of off-normal springs, which respectively operate on in positions 
connected circuits, have been introduced for 
the purposes of the present invention. It 
also has twelve levels of bank terminals. 
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The first selector G in Fig. 4 is of the well 
known said Powell type. - 
The selectors B, C, D, E, F, and J in 

Fig. 2 and D in Fig. 4 are like selector G in 
Fig. 4. 
The line switch Lin Fig. 2 is like switch B 

in Fig. 1. 
The connectors Hand Gin Fig.2 are like 

connector D in Fig. 1. 
The line finder switch Fin Fig. 3 is of the 

class shown and described on pages 55 to 57 
of the third edition of Hershey's book. How 
ever, it is modified for the purposes of the 
present invention. 
The switch elements R and Sin Fig. 5, and 

the switch elements H, I and J in Fig. 6, and 
the switch elements K, L and M in Fig. 7, 
belong to the class of switch B in Fig. 1, 
modified in accordance with the present in 
vention. . . 

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 inven 
tion. 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 in 
vention a plurality of switches in a group 
will be employed in place of the exemplary 
single switches used in disclosing the present 
invention, 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, the line switch 
B will operate in the well known manner to 
seize the first idle selector E. The calling 
party will then operate his calling device in 
accordance with the five digits 1-3-4-3-1 

50 

and thus correspondingly set the selectors E, 
D2, and F2, and connector H. The connec 
tion may then be released in the well known 
manner, responsive to the calling party re 
placing his receiver on the switch-hook. A 
call to telephone A°, the telephone number 
of which is 14321, Will be effected in a gen 
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erally like manner. It will be noted that the 
telephones A and A8 are both located tribu 
tary 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 lev 
els of the selector E, and, therefore, belong to 
corresponding offices of the exchange. Thus, 
outgoing calls from telephone A under nor 
mal conditions are made in the Well known 
manner, and employ well known switches, 

1,760,828 

with due regard to the special modifications 
in switches B and E before mentioned, which 
modifications are not brought into play un 
der normal calling conditions. 
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 desires to set his line so that calls 

70 

75 
directed thereto will be forwarded to tele 
phone A. The party at telephone A will 
remove his receiver as if to initiate an ordi 
nary call. This will cause the line switch to 
operate and select a first selector as E. The 
party at telephone. A will then operate his 
calling device dial, Fig. 10, in accordance 
with the special finger-hold depression Z to 
effect a series of eleven open impulses which 
will step the shaft of selector Evertically in 
accordance therewith and operate the elev 
enth vertical off-normal springs 201. The 
latter operation will cause the indicated plus 
battery to be applied over conductor 202, 
bank terminal 12 of set 12 to 15, wiper 16 
of set 16 to 19, armature 20, winding of 
polarized relay 21 to ground, the armature 
22 applying ground through armature 23 
to the winding of relay 24, the latter said 
relay actuating. The relay 24 will thus re 
main actuated as long as the ground is main 
tained by armature 22. 
At the time the off-normal springs 201 operated, the selector E operated in the well 

known manner to rotate-in and seize by its 
wipers 205 to 207 the first set of idle bank 
terminals 208 to 210 on the eleventh level. 
The latter said set will be the ones corre 
sponding to slow-releasing relay 212. The 
latter said relay will operate responsive to 
the seizing by selector E when its relay 213 
actuates, and ground from armature 214 
will be applied through bank terminal 208, 
wiper 205, armature 215, release trunk con 
ductor 216, bank terminal 13, wiper 17, arma 
ture 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 telephone A by the party 
thereat maintaining his receiver off the 
switch-hook. The plus battery from springs 
201 is similarly maintained to the winding 
of relay 21 until the shaft of selector E is 
restored under control of the party at tele 
phone. A. - 
At the time relay 24 actuates, its armature 

30 disconnects the winding of relay 31. 
Armature 25 at the same time applies ground 
received from armature 22 to the winding 
of magnet 34 of the set relay C. The latter 
said magnet will cause the springs of relay 
C to be operated and the dog 35 latched over 
the catch 36 to retain the springs of relay C i 

80 

85 

90 

100 

05 

110 

5 

20 



O 

5 

20 

S 5 

1,760,823 

operated after the winding of magnet 34 has 
been deemergized. 
When the party at telephone. A now hangs 

up his receiver, the relay 212 will deemergize 
and remove the ground from the release 
trunk 216, and thus cause the shaft of selector 
E to be restored and the armature 22 to 
assume the drawn norial position, free of its 
co-operating contacts so that the relay 24 
will thereupon unlock, the relay C being in 
its latched or set condition. 

in this connection, it will be noted that 
when relay C is actuated, relay 27 will actu 
ate, and then deactuate when the party at 
telephone A hangs up, but for no operative 
purpose. The purpose of relay 725 will ap 
pear presently. 
Unsetting the line leading to telephone A. So 

that calls thereafter directed to said line 
invill not be for carded therefron, the Said 
line then, being in normal condition, 
Let it be assumed that the party at tele 

phone A desires to unset his line, by unlock 
ing the relay C and thus causing the springs 
thereof to restore to normal condition. The 
party at telephone A will remove his receiver 
as if to initiate an ordinary call, having in 
mind that even if the springs on relay Car 
operated and locked by the dog 35, outgoing 
calls from telephone A through the line 
switch B will be effected normally as if the 
springs on relay C were not in their operated 
condition. - 

The party at telephone A will then operate 
his calling device dial in accordance with the 
special finger-hold Y depression to effect a 
series of twelve open impulses which will 
step the shaft of selector E vertically in ac 
cordance therewith and operate the twelfth 
vertical off-normal springs 217 and select the 
relay 212, which relay is, for convenience, 
connected in multiple with the correspond 
ing vertically aligning sets of the eleventh 
and twelfth levels. Thus, the relay 212 was 
selected on the twelfth level in the same man 
ner as it was selected on the eleventh level 
when the relay C was set. In the present in 
stance current from the indicated minus bat 
tery is applied through the Spring Set 217, 
conductor 202 to operate relay 21 in the in 
dicated minus direction, the armature 22 ap 

. plying ground through armature 80 to the 
5 
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winding of relay 31, the latter said relay actu-. 
ating. This latter energizing circuit will 
endure until the relay 21 is deenergized by 
releasing the shaft on selector E. 
At the time the relay 31 actuates, its arma 

ture 23 disconnects the winding of relay 24. 
Armature 40 at the same time applies ground 
from armature 22 to the Winding of unlatch 
ing magnet 43 of the set relay C. This will 
operate the latter said magnet to unlatch the 
dog 35 from the catch 36 and cause the springs 

5 on relay C to restore to normal condition. 

5 

When the party at telephone. A now hangs 
up his receiver the relay 212 will deenergize 
and remove the ground from the release 
trunk 216, and thus cause the shaft of selec 
tor E to be restored and the armature 22 to 
assume the drawn normal position, free of 
its co-operating contacts so that the relay 31 
Will thereupon deemergize, the circuits being 
now at normal. . . . . 

Relay C is looked and unlocked according to 
prearranged time schedule 

The time controlled circuit grounding de 
vice P and Q revolve continuously in the 
indicated direction at uniform speed, making 
a revolution in twenty-four hours. The con 
ductive segment 46 applies ground received 
from brush 4 through brush 48, armature 
49 to the winding of slow-releasing relay 50, 
the latter said relay actuating at 5 p. m. 
This is assuming that the drawn position of . 
the device Q is at 12 p.m. The conductive 
segment 52 applies ground received from 
brush 53 through brush 54, armature 55 to 
the winding of slow-releasing relay 56, the 
latter said relay actuating at 9 p. m. This 
is assuming that the drawn position of the 
device P is at 12 m. 

In view of the indicated direction of revo 
lution of the devices P and Q, the device Q 

O 

75 

80 

90 

95 

will be the first one to apply ground through 
its brush 48. This will occur at 9 a.m., as 
Stated. Responsive to relay 50 actuating, 
relay 60 will actuate and lock to ground on 
armature 49 until the ground applied 
through brush 48 is removed because of the 
segment 46 moving from under the brush 48. 
When relay 60 actuates, it deemergizes the 
relay 50, and the latter said relay will then 
deactuate consistent with its slow-releasing 05 

characteristic. Only during the short time . 
that relay 50 is actuated, ground from arma 
ture 61 will be applied through armature 23 
to the winding of relay 24. The relay 24 
will actuate in the manner before described 110 
to in turn cause the energization of magnet 
34 from the ground applied from armature 
61 through armatures 23 and 25, to operate 
and lock the springs on set relay C. 
At 9 a.m. following the operation of relay 

50, ground will be: applied from brush 54 
of device Peffective to operate the relay, 56. 
Responsive to relay 56 actuating, relay 63. 
will actuate and lock to ground on armature 
55 until ground applied through brush 54 
is removed because of the segment 52 moving 
from under the brush 54. When relay 63 
actuates, it deenergizes the relay 56 and the 

-latter said relay will then deactuate con 
sistent with its slow-releasing characteristic. 
Only during the short time that relay 56 is 
actuated, ground from armature 64 will be 
applied through armature 30 to the winding 
of relay 31. The relay 31 will actuate in the 
manner before described to in turn cause the 
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6 
energization of the magnet 43 from the 
ground applied from armature 64 through 
armatures 30 and 40, to disengage the dog 35 
so that the springs of relay C will restore 
to normal condition, and, therefore, the relay 
C will bein its unset condition. - - 

It will be particularly noted that if, for 
example, the relay C was in its set condition 
at the time relay 50 actuated, the relay 24 will 
be caused to actuate as before described to 
energize the winding of the magnet 34, but 
to no effective purpose with respect to the 
set condition of relay C. In the same man 
ner, if the relay C is at normal and the relay 
56 actuated, the relay 31 will be caused to ac 
tuate as before described to energize the 
winding of magnet 43, but to no effective 
purpose with respect to the unset condition 
of relay C. It will thus be clear that while 
applying plus or minus battery over conduc 
tor 202 will change the operative condition of 
relay C, the relays 50 and 56 can only set 
the relay C or unset it, respectively. Thus, 
if the party at telephone A has set the relay 
C at 4:45 p.m., and at 5 p.m. the relay 50 
operates, no confusion can occur. In the 
same manner, if the party at telephone A has 
unset the relay C at 8:30 a.m. and at 9 a.m. 
the relay 63 operates, no confusion can occur. 
However, in the event the subscriber through 
inadvertance fails to operate his set relay 
C before leaving for the night, the relay C 
will be automatically set at 5 p.m. . . . . 
In this connection it will be understood 

that there will be as many sets corresponding 
to P and Q and their individual pair of re 
lays 56 and 63, and 50 and 60, respectively, 
as there are times of the day when set relays, 
as C, are to be operated, the various set 
relays being associated with the proper said 
device as P and Q depending upon the time 
of day it is to be automatically set and 
unset. . . . 

. It will be noted that no confusion can 
arise by reason of more than one setting or 
unsetting operation occuring. That is, by a 
second party, performing a setting or un 
setting operation. If two or more like opera 
tions are made successively, only the first one 
will be operatively effective to the set relay. C. 
Call to the line leading to telephone A under 

55 

60 

normal condition. wherein the relay O is 
"... not set . . . " . . . 

Assume that the party at telephone A' de 
sires to call the telephone. A 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, re 
spectively. Ground from the connector will 

65 
be applied over private wiper 65, bank ter 
minal 71, spring 74 to the winding of relay 
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28, the latter said relay operating to dis 
connect the line relay 78 and the ground on 
the resting contact of armature 79, in the well 
known manner. 

at telephone A,in the well known manner, the 
effective circuits being those well known from 
Hershey's book cited. 

The connector D will now 
apply signaling current effective to the bell 70 

Call to the line leading to telephone A un 
der the condition that the set relay O is in 
operated condition, 
Now assume that at the time the wipers 65 

to 67 are set upon the bank terminals 71 to 
3, respectively, the set relay C is in its op 
erated 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 condition 
does not prevent the party at telephone A 
normally extending calls from said telephone. 

It will be noted that the conductors lead 
ing from bank terminals 71 to 73 disconnected 
from the line leading to telephone A 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, armature 301, 
lower winding of relay 302, winding of com 
mon relay 303 to grounded battery, the relay 
302 actuating and causing the dependent com 
mon relay 305 to actuate. Armature 306 on 
relay 302 will attract from its resting con 
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100 
tact to its make contact, while armature 301 
remains inert for the time being. This con 
dition causes all the bank terminals accessible 
from the wiper 311, of the group 311 to 313, 
to be grounded by the armature 314 of relay 
305, excepting the bank terminal 315, corre 
sponding to the relay 302, due to the attracted 
condition of armature 306. Ground is ap 
plied from the armature 314, conductor 317, 
armature 318 to the winding of slow-releas. 
ing relay 319, the latter said relay actuating. 
The armature 321 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 armatures 324 and 325 to the up 

terrupter armature of motor magnet 327 to the 
winding thereof, the said motor magnet op 

o per 

terminal of the winding of relay 323. The lat 
ter said ground is also applied through the in 

O 

5. 

erating to successively step advance the 
wipers 311 to 313. When wiper 311 encoun 
ters bank terminal 315 it will not receive 
ground because of the attracted condition of 
armature 306, so that the short-circuit is re 
moved from the winding of relay 323 and the 

25 

direct ground is removed from the winding 
of the motor magnet 327. Due to the mar 
ginal adjustment of the motor magnet, it will 
cease operating under the condition, but the 
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relay 323 will operatively energize under the 
condition. When relay 323 actuates, ground 

5 

0 

through armature 321 will be applied through 
attracted armature 324, wiper 311, bank ter. 
minal 315, armature 306, upper winding of 
relay 302, the latter said relay fully operat. 
ing. This disconnects the lower winding of 
the latter said relay 302 at armature 301 and 
connects ground received from the connector 
D over conductor 75 through armature 301, 
bank terminal 315, wiper 311 to armature 
324 to maintain the relay 323 locked before 
the armature 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 wait 
ing call. If the relays 303 to 305 are actuated 
after relay 302 fully actuates, the ground ap 
plied over conductor 317 will be continued 
through armatures 318 and 330 to the arha 
ture corresponding to 318 of the next finder 
switch like F (not shown) of the group of 
which switchF is one. 
The ground received over conductor 75 is 

applied through armatures 331 and 334 to 
the winding of relay 335, the latter said relay 
actuating. Resultant to the actuation of the 
relay 335 a circuit path can be traced from 
grounded battery, upper winding of relay 
401, armature 402, conductor 403, armature 
336, conductor 337, armatures 501 and 502 in 
multiple, conductor 503, armature 338, con 
ductor 339, armature 405, lower winding of 
relay 401 to ground, the latter said relay actu 

:5 ating, followed by slow-releasing release re 

4.) 

lay 407. Ground will now be applied through 
armature 408 to release trunk conductor 409. 
Ground is applied through armature 341, 

conductor 342 to the winding of relay 505, the 
latter said relay actuating. Ground will now 
be applied from armature 506, wiper 509 of 
set 507 to 509, bank terminal 510, bank ter 
minal 511, viper 512 of set 512 to 515, bank 
terminal 516, armature 517 to the winding of 

5 relay 518, the latter said relay actuating and 
locking through armatures 519 and 520 to 
ground. 
In this connection, it will be noted that the 

interrupter revolves at the Fate of approx 
imately twelve times per second, so that the 
next ground impulse applied thereby will be 
applied through armature 521, armature. 522 
to the winding of relay 523, and through ar 
mature 524 to the winding of motor magnet 
525 of switch R, the said relay 523 and magnet 
525 coincidently operating. The wipers 512 
to 515 will thus be step advanced responsive 
to the groundings of the interrupter . The 
armature 501 will attract coincident with the 
first energization of the motor magnet, the 
armature 502 of relay 526 will maintain the 
relay 401 in selector G energized until the 
wiper 514 encounters ground on the first off 
normal bank terminal co-operative there with, 
and, thereby, energizes relay 526 over an ob 

7 

vious circuit path, after which time the relay 
401 in selector G will be under the sole coin 
trol of armature 501. - 
At the time armature 331 attracted it ap 

plied ground to energize the magnet M. The 
latter said magnet will draw the portion of 
the shaft carrying all the wipers excepting 
private wiper 315 so that enough pressure on 
the engaged bank terminals will be applied 
to instire proper circuit continuity. Of 
coulse, the magnet M may be dispensed with, 
but under the latter condition a greater turn 
ing moment will have to be exerted because 
under such condition the wipers will have to 
bear more firmly, offering more frictional re 
sistance. The details of the shaff of s7itch F 
is shown in Fig. 8, wherein the sleeve 801 is 
rigidly fixed to the upper portion of the shaft 

80 

802 to which wiper 311 is also rigidly secured, 
but insulated therefrom. The lower shaft sec 
tion 803 fits slidably in the sleeve 801 and car 
ries a fixed pin 804 which may move along the 
silot 805. 
the shaft, 803 rest lightly on the bank termi 
inals as they are rotated by the shaft section 
S02 with which the motor magnet 327 co 
operates. Then when the magnet M is ener 
gized the section of the shaft 803 will be drawn 
towards the magnet M and the pin 804 will 
change its position accordingly, while all the 
wiper's on the section 803 will rotate with sec 
tion 802 wherein the pin 804 is a link between 
the Said sections 802 and 803. The shaft is 
journaled in bearings 806. . . 
Bank terminals 510, 527 to 530 of switch S 

are l'espectively tied by conductors to wipers 
RA 343 to 347 on the shaft 803 of the switch F. 
it will also be noted that the latter said wipers 
are now resting upon bank terminals 351 to 
855 which align with bank terminal 315. 
That is to say, the bank terminals 351 to 355 
of switch F are individual to the line leading 
to telephone A. - 
The said bank terminals 351 to 355 are re 

spectively tied by conductors to wiper 601 of 
set 601 to 603 of switch H; wiper 604 of set 
604 to 606 of Switch I; wiper 607 of set 607 to 
609 of switch J; wiper 701 of set 701 to 703 
of switch K; wiper 704 of set 704 to 706 of 
switch L. - 
Bank terminals 531 to 540 are respectively - 

tied by conductors to wipers 356 to 365 on the 
shaft 803 of switch F. It will also be noted 
that the latter said wipers are now resting 
upon bank terminals 366 to 375 which align 
with bank terminal 315. That is to say, the 
bank terminals. 366 to 375 are individual to 
the line leading to telephone A. 
Conductors 70 to 716 in Fig. 7 respective 

ly lead to bank terminals 366 to 375, in Fig. 

hus the wipers on the portion of 
90 

95 

00 

05 

O 

115 

20 

125 

3. Thus, conductors 707 to 713, in the present 
assumed position of the wipers on the shaft 
of switch Fare respectively conductively con 
liegted with bank terminals 531 to 540 of 
switch R. That is to say, conductors 707 to 130 
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716 respectively correspond to bank terminals 
of switch R which determine the digits 1 to 
0. In the same manner, the numerical order 
bank terminals 510, 527 to 530 of switch S 

is respectively corresponding to wiperS 601, 604, 
607,701 and 704 of switches H to L. 
It will appear presently that the call in the 

present instance is to be forwarded to tele 
phone A, the number of which is 13431, and 

to accordingly, jumpers 610 to 614 in Fig. 6 are 
run between the cross connecting terminals X 
to predetermine that the sending mechanism 
in Fig. 5 will normally send a corresponding 
train of directive digit impulse series. Thus, 

is circuits can now betraced as follows: Bank 
terminal 510 of switch S, Wiper 343 of switch 
F, bank terminal 351, wiper 601 of switch H, 
bank terminal 616 of set 616 to 618, jumper 
610, conductor 707, bank terminal 366 of 

20 switch F, wiper 356 to bank terminal 531 of 
switch R; bank terminal 527 of switch S, 
wiper 344 of switch F bank terminal 352, 
wiper 604 of switch I, bank terminal 619 of 
set 619 to 621, jumper 611, conductor 709, 

25 bank terminal 368 of switch F wiper 358 to 
bank terminal 533 of switch R: bank terminal 
528 of switch S, wiper 345 of switch F, bank 
terminal 353, wiper 607 of switch J, bank 
terminal 622 of set 622 to 624 jumper (312, con 

30 ductor 710, bank terminal 369 of switch F, 
wiper 359 to bank terminal 534 of switch R: 
bank terminal 529 of switch S, wiper 346 of 
switch F, bank terminal 354, wiper 01 of 
switch IX, bank terminal 717 of set 717 to 719, 
of switch F, wiper 358 to bank terminal 533 
of switch R; bank terminal 530 of switch S, 
wiper 347 of switch F, bank terminal 355, 
wiper 704 of switch L, bank terminal 720 of 
set 720 to 722, jumper 614, conductor 707, bank 
terminal 366 of switch F, wiper 356 to bank 
terminal 531 of switch R. That is to say, 
bank terminals 510, 527, 528, 529 and 530 of 
switch S are, by reason of the position as 

5 sumed by the wipers of switch Finseizing the 
terminals corresponding to the line leading 
to telephone A, connected respectively to bank 
terminals 531, 533, 534, 533 and 531 of switch 
R, remembering in this connection, that arma 
ture 506 is applying ground through wiper 
509 to bank terminal 510. 
Going back to the condition wherein the re 

lay 526 actuated responsive to the wiper 
514 encountering the first grounded bank 
terminal, it will be clear that when the relay 
526 actuates, the relay 523 by its armature 501 
effects the open impulses for directing the 
extension of the connection to the line leading 
to telephone A'. The latter said relay will 
sive to the ground impulses from the inter 
rupter I until the relay 541 is caused to actu 

This occurs responsive to the ground ate. 
applied from wiper 509 present on bank ter 

(c.55 minal 531 being encountered by wiper 512, and 

jumper 613, conductor 709, bank terminal 368. 

continue to operate its armature 501 respon 
first (and second) dig 
cause armature 501 to effect the third series of 
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conducted over wiper 513 and engaged bank 
terminal to the winding of said relay 541. 
The relay 541 locks through its armature 542, 
wiper 514 to the ground on its engaged bank 
terminal. And, in view of the fact that all 
the bank terminals co-operative with wiper 
514, excepting the one it is shown resting 
upon, are permanently grounded, the relay 
541 will be maintained locked until the wiper 
514 is returned to the drawn position. The 
relay 523 will have energized one time, to 
effect the impulse for the first digit “1”, after 
relay 526 actuated until wiper 511 encoun 
tered bank terminal 531 and thereby caused 
relay 541 to actuate and disconnect the wind 
ing of relay 526 to retract armature 502, so 
that armature 501 therefore effected one open 
impulse to the relay 401 for causing these 
lector G to select an idle trunk on its first 
bank level leading to second selector D, in the 
well known manner. . . 

i he ground derived through wiper 514 is 
Inow applied through armature 543 to the in 
terrupter contact on the motor magnet 525, 
the latter said magnet thereupon operating to 
restore the wipers of switch R to the drawn 
normal position, the relay 541 deactuating 
consistent with its slow-releasing characteris 
tic, the latter being timed to insure sufficient 
trunk hunting time for the switches oper 
ated; the selector G in the present instance. 
At the time relay 541 actuated, ground ap 

plied through armature 545 energized motor 
Inagnet 546, preparatory to causing the wip 
ers of Switch S to advance one step responsive 
to the retraction of the armature 545, at which 
time ground applied through armature 509 
will be extended to bank terminal 533. Re 
lay 541 being deactuated, the paths from the 
interrupter I to the relay 523 and motor mag 
net 525 are closed for the initiation of the sec 
ond digit series of two open impulses corre 
sponding to the digit “3', which said series 
will terminate when the wiper 512 encounters 
the latter said bank terminal 533, in the 
manner as described when the single impulse 
for the first digit “1” was sent. The relay 541 
will operate to effect the said termination of 
the second digit series and provide the space 
between the second and third digit series and 
cause the wipers of the switch S to be ad 
vanced one step preparatory to sending the 
third digit series of four open impulses. The 
second selector D operated in the well known 
manner to select the first idle trunk leading to 
third selecter F responsive to the second 
digit series. . . . . 
Ground applied through wiper 509 is now 

extended to bank terminal 534. The switch 
R will now operate in the manner as when the 

digit Series was sent to 
four open impulses to operate third selector 
Fin the well known manner to select the first 
idle trunk leading to connector H. The 
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wipers of switch S. are thereafter caused to 
advance one step preparatory to sending the 
fourth digit series of three open impulses, the 
wiper 509 then resting upon bank terminal 
529, so that ground will now exist on bank 
terminal 533 of switch.R. 
The wipers of switch R will now step. ad 

vance while the fourth digit series corre 
Sponding to digit '3' Willi be sent to operate 
connector i vertically in the well kilowii 
manner. The switch R will thereupon re 
store its wipei's to the drawn position and the 

5 

20 

wipers of the switch S will be advaiced one 
step so that Wijer 509 will be resting on bank 
terminal 530 and ground Wiii. i.e. exist oil 
bank terminal 531, preparatory to the send 
ing of the iast single open impulse corre 
sponding to digit. “1”. 
The Wipei's of switch R will now step ad 

vance while the fifth digit impulse is being 
sent effective to rotating the wipers of con 
nector Fi in the well known manner to seize 
and ring upon the line leading to telephone 
A, in the Weil known manner, after which 
the wipei's of the switch R will restore to the 
drawn position and relay 541 will deactuate. 

50 

s 5 

60 

65. 

At the time relay 541 deactuates following 
the sending of the open impulse constituting 
the last digit “I” the wipers of switch Swiil 
be advanced one step in the manner as before, 
this time the ground on bank terminal 5:50 
being applied over wiper 508, conductor 551, 
make-before-break Spring 38 to the winding 
of relay 379, the latter said relay actuating 
and locking to the grounded armature 334, 
the reiay 335 deactuating. This will cause 
relays 305 and 518 to deactuate. 
At this time, the line, relay in the con 

nector His energized through a path involv 
a ling armatures.380 and 381 and the winding of 

polarized relay 382, in place of the armatures 
501, and 502. The relay 382 will tilt its arma 
ture clockwise into the indicated “Ring, pos.' 
however, to no operative effect. 

It will be noted at this time, that when the 
relay 323 first actuated, the windings of the 
back-bridge relay in connector D thereby be 
came connected through bank terminals. 
388-384, wiper 312-313, armatures 385 
886, make-before-break springs 387-388 and 
the upper and lower windings of relay 389 to 
battery and ground, respectively. The back 
bridge relay in connector D and relay 389. 
will not actuate under the condition, because 
the battery on the upper winding of said back 
bridge. relay and the battery on the upper 
winding of relay 389 oppose. 
Upon the response at telephone A, where 

in the connector H will cause the direction 
of current traversing the winding of relay 
382 to be reversed in direction so that the 
armature of the latter said relay will be tilt 
ed counter clockwise in the indicated “Ans. 
pos.” under which condition ground from 
the armature of relay 382 will energize the 

9 

relay 390, causing obvious circuit changes 
which will cause: the battery on the upper 
winding of the back-bridge relay in connector 
D to energize in series with the lower wind 
ing of relay 389 in switch F, said back-bridge. 
relay and relay 389 actuating. The actuation 
of the back-bridge relay in connector D. Will 
cause current to be reversed to the calling 
telephone A'. The talking path between the 
telephone A* and A will include the condens 
ers. 391-392. , . . . . ". . . 

It will be understood that any well known 
or other suitable so-termed repeater may be 
introduced into the trunk leading-in to Se 
lector iD from the banks of selector G. This 
will also apply to the trunk leading-in to Se 
lector D9 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. 
Calling party at telephone A' abandons call 

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 primarily called 
line to telephone A, it will be clear that the 
connector D and antecedent switches. Will re 
store to normal, subject to new use. This 
will remove the ground from conductor 75, 
so that relays 323 and 335 of switch. F will 
deactuate to render said F subject to new use. 
Relay 505 will deemergize responsive to the 
deactuation of relay 335, so that relay 518 
will unlock. The armature 560 on relay 518 
will now apply ground through wiper 507 to 
cause the motor magnet 546 to restore the 
wipers of switch S to the drawn normal po 
sition. The armature 561 on relay 518 will 
now apply ground through wiper 515 to cause 
the motor magnet 525 to restore the wipers 
of switch R to the drawn position. 
Encountering the line, leading to telephone. 

A busy 
Had the line leading to telephone A' been 

encountered busy, the connector H° would 
have applied busy tone back over the lower 
talking conductor 339, condenser 392, audible to the calling party at telephone A'. 
Releasing connection-called party hangs up 

first 
If it is assumed that the called party at 

telephone A' hangs up first upon the termina 
tion of the conversation, this will reverse the 
direction of current traversing the winding 
of polarized relay 382, causing the relay 390 
to be deemergized, in turn deenergizing the 
back-bridge relay in connector D. The con 
nector D will not release its wipers under the 
present condition. Also, the connector H 
will not release its wipers under the present 
condition because the line relay of the latter 
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said connector is still maintained energized 
through the winding of the relay 382. 
When the calling party at telephone A 

now hangs up his receiver, and in view of the 
fact that the backbridge relay in connector 
D is deactuated, the connector D will release 
its wipers, and the connection from telephone 
A' up to and including the connector D will 
be released to normal, Subject to new use. 
Ground being thus removed from conductor 
75, relay 379 will deactuate and open the path 
including the winding of relay 382, so that 
the front-bridge relay in the connector H' 
will deactuate and cause the latter said con 
nector to release its wipers and the antecedent 
selectors F, JP, D, and G, the circuits used 
in the call now being at normal. 
Aeleasing connection-Galling party hangs 

, 'up first 

If it is assumed that the calling party at 
telephone A' hangs up first upon the termi 
nation of the service this will cause the line 
relay of connector D to deactuate, followed 
by the release of the antecedent switches J', 
C, B°, and L, the connector D remaining in 
seizure. When the called party at telephone 
A hangs up, the current traversing the wind 
ing of relay 382 will be reversed, causing the 
relay 390 to deactuate to deemergize the back 
bridge relay in connector D so that the lat 
ter said relay will deactuate to release the 
wipers of the latter said connector. When 
the connector D releases, ground is removed 
from conductor 75, so that relays 323 and 379 
will deactuate to open the circuit path includ 
ing the winding of relay 382 and cause the 
line relay in the connector H to deactuate. 
Since the back-bridge relay in this connector 
H deactuated responsive to the party at tele 
phone A' hanging up, the wiper's of connec 
tor 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 L were assumed in 
} the drawn position. The bank terminal 510 
of switch S is connected to the wiper 601 of 
switch H. The four bank terminals 527, 528, 
529, and 530 successively following bank ter 
minal 510 are connected to wipers 604, 607, 

: 701 and 704 of switches I, J, K, and L, respec tively. 
Before the party at telephone A hung up 

his receiver after causing the set relay C to 
be actuated and locked, the said party could 

... have changed the setting from that to cause 
calls to be forwarded to telephone A' as has 
been described. . - 

Letit be assumed that it is his desire to have 
calls directed to his line leading to telephone 
A forwarded to a random desired line A, the 
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telephone number of which is 14321. The 
party at telephone A will operate his dial to 
annex the digits 1-4-3-2-1, following 
the sending of the series of eleven open im 
pulses to set the relay C. - 

it will be noted that under the condition 
of causing the 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 of the switch-hook, so that a circuit 
can be traced from line terminal 81, conduc 
tor 82, attracted armature 83, conductor 84, 
upper winding of relay 725 to grounded bat 
tery. Also, a circuit can be traced from ter 
minal 85, conductor 86, attracted armature 
8, conductor 88, lower winding of relay 725 
to ground, the latter said relay actuating. 
The slow-releasing relay 726 actuates, ener 
gized in a local circuit of relay 725. Relay 
727 then actuates, energized in a local circuit, 
of relay 726. - . . 
When the party at telephone. A hangs up 

his receiver after setting relay C forth with 
without annexing any digits, the relay 25 
will deactuate, its armature 728 applying 
ground through armature 729, winding of 
slow-releasing relay 30, wiper 32 of set 731 
and 732, bank terminal 733, conductor 734 
to the winding of motor magnet 625, the lat 
ter said magnet stepping the wipers of switch 
Hone step from the drawn position. Relays 
726 and 727 will deactuate consistent with the 
slow-releasing characteristic of relay 726. 

It will be noted that wiper 705 normally 
grounds conductor 735 and, therefore, simi 
larly grounds wipers 702, 608, 605 and 602. 
So when the wiper 602 moved to bank ter 
minal 628, this ground is continued over con 
ductor 629, armature 737, conductor 738 to all 
bank terminals engaged by wiper 603 at off 
normal positions. The magnet 625 will oper 
ate by interrupter action, so that no upset. 
will occur to the setting relay C to unset the 
line. It will also be noted that when relay 
730 actuated, its armature 40 applied 
ground to the winding of motor magnet 741 
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of switch M, so that when relay 730 deactu 
ates following the impulse sent to the motor 
magnet 625, the armature of the notor mag 
net 741 will advance the wipers of Switch M 
one step. When the relay, 727 deactuates, 
ground will be applied through airmature 
743, bank terminals co-operative with wiper. 
31, interrupter armature of motoi magnet 
741 to the winding of the latter said motor 
magnet, causing it to operate and step the 
wipers of switch M around to the drawn 
position. - 

However, in the present assumed instance, 
the party at telephone A does not hang up 
his receiver forthwith after setting the relay 
C, but on the other hand, annexes the five 
digits 1-4-3-2-1 designating the random 
telephone A, for example. The sending of 
the digit 1 constituted of one open impulse 

i.e. 
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will cause the relay 725 to moimentarily re 
tract airmature 28, so that a ground impulse 
will be sent from said armature 28, armature 
29, winding of relay 730, wiper 732, bank 
terminal 733, conductor 734 to the winding of 
imotor magnet 625, the wipers of switch Hbe 
ing stepped one step so wiper 601 will rest 
on bank terminal 630 when the armature of 
said motor magnet 625 retracts. The arma 
tire 40, when retracting, will cause the op 
eration of the motor magnet 741 to advance 
the wipers of Switch Moje step, so that wiper 
731 will then rest on the bank terminal 745. 
The sending of second digit “4” constituted 

of four open impulses will cause the relay 725 
to momentarily retract its armature 728 four 
times, so that four ground impulses will be 
sent from the armature 727, armature 729, 
winding of relay 30, Wiper 732, bank termi 

e i a 745, conductor 746 to the winding of mo 
tor magnet, 635, the wipers of switch being 
thereby stepped four steps so that wiper 604 
will rest on bank terminal 636. The retrac 
tion of armature 740 will cause the operation 

5 of the motor magnet 741 to advance the 
wipers of Switch M one step, so wiper 732 
will rest on bank terminal 747. 
The sending of third digit “3” constituted 

of three open inpulses will calise the relay 
725 to monentarily retract its armature 728 
three times, so that three ground impulses 
will be sent from the amature 28, armature 
729, winding of relay 730, wiper 732, bank 
terminal 747, conductor 748 to the winding of 

; notor magnet 645, the wipers of switch Jbe 
ing thereby stepped three steps so that wiper 
60 will rest on bank terminal 646. The re 
traction of armature 740 Will cause the opera 
tion of the motor magnet 645 to advance the 
wiper's of switch M one step so that wiper 
32 will rest on bank terminal 750. 
The sending of fourth digit “2’ constituted 

of two open impulses will cause the relay 725 
to momentarily retract its aimature 28two 
times, so that two ground impulses will be sent 

marmature 728, armature 729, winding of 
730, wiper 732, bank terminal 750, con 
1' 751 to the winding of motor magnet 

5, the wipers of switch K being thereby 
ped two steps so that wiper 701 will rest 

. 

fr i. 
e 

. e 
Oil R nk terminal 756. The retraction of ar 
nature 40 will cause the operation of the 
motor magnet 741 to advance the wipers of 
switch Mone step so wiper 732 will rest in 
bank terminal 757. 
The sending of the fifth digit “1” consti 

tuted of one open impulse will cause the relay 
725 to momentarily retract its armature 728 
one time so that one ground impulse will be 
sent from armature 28, armature 729, wind 
ing of relay 730, wiper 732, bank terminal 757, 
conductor T58 to the winding of motor magnet 
'65, the wipers of switch L being thereby 

3. stepped one step so wiper 704 will rest on bank 

11. 

terminal 766. The retraction of armature 
740 will cause: the operation of the motor 
magnet 741 to; advance the wipers of switch. 
Mone step, so wiper 732 will rest on bank ter 
minal 67. 
It will be noted that under the last fore 

going condition the bank terminals 510,527, 
528, 529 and 530 cooperative with wiper 509 
are now connected through wipers 601, 604, 
607.01 and 704 over obvious circuit.paths; to 
terrainals 53, 534, 533, 532, and 531, respec 
tively. Under this condition, it will be clear 
in view of previous descriptions, that the 
sending mechanism will be set to send the. 
train of digits 1-4-3-2-1 responsive to 
the terminals (1 to 73 being seized by connec 
to D. 

in this connection, it will be understood 
that although the jumpers. 611 to 614. Set the 
sending mechanism to send the digits. 1-3- 
4-3-1 corresponding to the telephone. num 
ber of telephone A, when the wipers. 601,604, 
607,701, and 704 are in their drawn normal 
positions, this same set-up may be attained 
by directively setting the latter said wiperson. 
the co-operative: bank positions correspond 
ing to digits 1-3-4-3-1, respectively. 
That is to say, it is not necessary to have the 
jumpers 611 to 614, but to do away with them 
will make it necessary to always directively 
set not only relay C, but also the switches. H 
to L in accordance, with a telephone number. 
Upon the party at telephone. A hanging up 

his receiver, relays 24, 25, 726 and 727 will 
deactuate; also, the relay 212, the windings of 
which have been in multiple with the Wind 
ings of relay 725. The wiper 705 being off 
the bank terminal 21 it is drawn resting on 
and is resting on bank terminal 770, when 
reiay (27 deactuates there will be no ground 
applied through the armatures of this relay 
H to will not be restored at this time. How 
ever, when armature 743 retracts, it causes the 
wipers of switch M to restore, to the drawn 
position by interrupter action of its motor 
magnet 741. 

it will appear presently that responsive 
to relay 25 deactuating, relay 93 will actuate 
and cause the lower winding of relay 302 
to energize. This operation is only momen 
tary and will not upset the intended opera 
tion. Ordinarily, the party setting relay C 
and the switches H to L will not hang up his 
receiver at this time, but will operate the 
dial, as Will appear presently, to cause a test 
to be made of the setting by causing the im 
pulse sending device to send impulses corre 
sponding to the setting to operate the Switches 
to extend a connection from the calling line 
to the called line-corresponding to the setting. 
He will then hang up his receiver. Of course, 
moving bank terminal 767, one-step to the left, 
making it necessary to annex two digit series: 

from wiper 705, so the wipers of the switches. 

S. 

i; 

f s 

i ; 

3. 

3. 

  



s 

O 

12 

or other series in place of one would obviate 
the false operation of relay 93 responsive to 
hanging up, but the said operation of relay 
93 is not seriously objectionable, since it 
causes no trouble, even if the party neglects 
to test the setting as intended he should. 
If only part of switches H to L are set they 

will restore 

In this connection, it will be noted that if 
the party at telephone A, when setting the 

5 

35 

45 

55 

6. 

65 

switches H to L had failed to set all of the 
latter said switches, by leaving off one or 
Inore of the five digits, the wiper 705 would 
then be in the drawn position. So when the 
relay 727 deactuates responsive to the hang 
ing up of the receiver of telephone A, this 
ground on wiper 705 would be applied 
through bank terminal 721 and through those 
of the wipers 602, 605, 608 and 702 as are in 
off-normal position in multiple, to conductor 
629, and through the multipled armatures on 
said relay 27 to the resting contacts coop 
erative with the armatures on the motor mag 
nets of the switches H to K which are off 
normal, to restore these switches to the drawn 
positions, the switch M restoring in the man 
her beifore described from armature 743. Un 
der this condition any calls directed to the 
line leading to telephone A will be forwarded 
to telephone A' in accordance with the set 
tings of the switches H to L when in the 
drawn positions, since only relay C will be 
set. 

Uinsetting the relay O and the Switches H to L 
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 call 
ing device dial in accordance with the finger 
hold Yused in sending a series of twelve open 
impulses. This will cause the relay 31 to 
operate in the manner before described to 
unlatch the catch 36 to release the springs of 
relay C. Ground will now be applied 
through spring 90, conductor 91, multipled 
armatures on relay 727, through the inter 
rupter contacts of the motor magnets of 
switches H to L to restore said switches to 
the drawn positions, thus effacing the spe 
cially set up condition of the switches H to L. 
The switches H to L (with the exception of 

switch H, which has a twelfth bank terminai, 
as will appear presently) are each drawn with 
five sets of bank terminals. In a commer 
cial eighbodiment there would be eleven such 
sets; a normal position set and One position 
for each digit from 1 to 0. 
The five switches H to L contemplate a 

train of five digit series. It will be clear 
that more switches may be added to increase 
this range, the switch Mhaving correspond 
ing bank positions added. 
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Party at telephone A after causing relay C 
to be set may hang up his receiver and 
initiate a net call and by his dial direct 
the call to the number of his own line 
The connector D (or any other connector 

of the group containing connector D) and 
switch F will operate in the manner described 
from telephone A to cause the call to be ex 
tended to the telephone predetermined by 
the said setting of relay E. The same will 
apply if the Switches H to L are set for ex 
tending calls to a random desired line. The 
foregoing has in view that the line leading 
to telephone A is clear of the bank terminals 
accessible from connector iD when the set re 
lay C is in the set condition. 
Party at telephone A after causing relay C 
and the Switches H to L to be set may 
thereupon cause the call to be eatended to 
the randon, desired line . 

If the party at telephone A desires to ver 
ify the set condition after causing the relay 
C and the switches H to L to be set for for 
warding calls to a random telephone A he 
may, without first hanging up his receiver, 
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operate his dial in accordance with the fin 
ger-hold Z and thereby send a series of eleven 
open impulses to cause the call to be extended 
to the line indexed by the set condition of 
the switches H to L, which in the present as 
sumed instance is to telephone A'. 
The relay 24 under the present assumed 

condition, is still actuated and energized from 
armature 22. Thus, the relay 725 will mo 
mentarily retract its armature 728 eleven 
times and send a corresponding number of 
ground impulses through armature 729, 
winding of relay 730, wiper 732, bank termi 
nal 76 (it having stepped to the latter said 
terminal following the setting of the switch 
L), conductor 771 to the Winding of relay 
93, the latter said relay actuating and iock 
ing to release trunk conductor 27 responsive 
to the first impulse of said series. 
Aimature 94 closes the grounded wind 

ing of relay 95 to conductor 75, so that the 
lower winding of relay 302 will energize in 
series with the winding of relay 95. Slow 
releasing relay 96 will be operatively ener 
gized in a local circuit of relay 95. Relay 
302 will operatively attract only its armature 
306 from its resting contact to its make con 
tact in the manner as when connector D ap 
plied ground over conductor 75. The finder 
switch F or one of its group will operate to 
hunt for and seize the bank terminals corre 
sponding to the line leading to telephone A. 
When this latteriine is found and relay 323 
actuates, ground from armature 321 is ap 
plied through wiper 311 to conductor 75 as 
before described. This latter ground will de 
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energize the winding of relay 95 and it will 
therefore deactuate, followed by relay 96. 
After relay 95 deactuates and until relay 96 

deactuates, ground is applied through arma 
tures 9 and 98 to the winding of relay 99, 
the latter said relay actuating and iOcking 
to contluctor 75. \rnatures 101 and 102 dis 
connect the line conductor's leading from the 
telephone A to the line switch B, so that re 
lay 212 will deactuate to remove ground from 
conductoi's 202 and 2. Relay 93 will un 
lock. 

Responsive to relay 99 actuating, the wind 
ings of relay 389 will energize in series with 
telephone A, the receiver of which is off the 
switch-hook. The armature of relay 289 will 
apply ground to wiper 311 and conductor 75 
to maintain the relay 99 locked. 

Responsive to the actuation of relay 99 the 
relay 212 will deactuate to remove the ground 
from conductor 202 so that the relay 28 of 
the line switch B will deactuate and first se 
lector E. Will restore to normal in the ob 
vious manner. Relay 21 will deemergize and 
relay 24 will deactuate responsive to relay 28 
deactuating. 

It will be noted, in this connection, that, 
when relay 24 is actuated, the private bank 
terminal flaccessible from conductor D will 
be grounded by the attracted make-before 
break airmature of relay 24 to guard the line 
leading to telephone A against Seizure be 
fore the line is fully set and the party at 
telephone A has restored his receiver, it be 
ing noted that when relay 24 deactuates re 
sponsive to relay 212 deactuating, ground to 
conductor 75 is applied by the armature of 
relay 389 in switch F before referred to. 

Referring to the operation of the finder 
switch F at the tiline it finds the line corre 
sponding to telephone A, the private Wiper 
then resting upon the bank terminal 315, it 
will be clear that the relays 323 and 335there 
pon actuate in the manner before described. 

This latter operation will cause the impulse 
sending mechanism in Fig. 5 to transmit a 
train of digit series to progress the call to 
telephone A* in accordance with the set 
tings of switches H to L in the manner as be 
iore described, the connector G' applying 
ringing current to the line leading to tele 
phone A. Relay 335 deactuates and relay 
39 actuates. 

Current derived through the windings of 
the relay 389 traverses the telephone A in the 
same direction as when it derived current 
from the windings of relay 212. However, 
when the party at telephone A* removes his 
receiver from the switch-hook in responding, 
the arnature of relay 3S2 will tilt into the in 
dicated “Ans. pos.' and cause the relay 390 
to actuate for reversing the direction of cur 
rent applied through telephone A. This re 
versing of current direction is for operating 
supervisory devices, call meters and prepay 

13 
ment coin collecting apparatus. Moreover, 
the reversal effective to relay 382 may be 
caused by reversing apparatus iocated inter 
mediate of switch F and connector G', and 
operated by message timing apparatus. The 
said supervisory devices, call meter's and pre 
payment, coin coilecting apparatus, and the 
said 'eversing apparatus has not been shown, 
since such has been disclosed in applications 
of applicant filed heretofore. Moreover, this 
feversing apparatus may be included in a 
well known trunk impulse repeater located 
intermediate of the switches F and G. The 
party at telephone A is now in talking rela 
tion with the party at telephone A. 
At the time relay 99 actuated and locked 

and selector E restored its wipers and relay 
24 deactuated, relays 725, 726 and 727 de 
actuated, causing switch M to be restored to 
the drawn position in the manner before de 
scribed. 

Release of connection-called party hangs 
'up first 

If it is assumed that the called party at 
telephone A9 hangs up first upon the termi 
nation of the conversation, this will reverse 
the direction of current traversing the wind 
ing of relay 382, causing the relay 390 to de 
actuate and restore the direction of current 
traversing the telephone A. The connector 
G will not release its wipers under the con 
dition, since the windings of its line relay 
are still in series with the winding of relay 
382. However, when the party at telephone 
A hangs up and deenergizes the relay 389, 
the relay 99 will be thereby unlocked, since 
ground Will then be removed from conduc 
tor 75. This also causes relays 323 and 379 
to deactuate. This restores the condition of 
switch F to normal and opens the energizing. 
path for the line relay of connector G', so 
that the connector G.and antecedent switches 
release to normal. However, relay C and 
switches H to L are in their set position, and 
this latter has been verified by the response 
of the party at telephone A. 
Release of connection-calling party hangs 

-up first 
If it is assumed that the calling party at 

telephone A hangs up first upon the termi 
nation of the conversation, this will deener 
gize the relay 389 so that relay 99 will un 
lock and remove the ground from conductor 
75, causing relays'323,379 and 390 to deactu 
ate and open the energizing circuit for the 
line relay of connector G. The Switches an 
tecedent to said connector will release, but 
the said connector Will remain in seizure. 
When the party at telephone A' hangs up, 
connector G will release its wipers. How 
ever, relay C and switches H to L are in their 
set position. 
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Preferred embodiment-party at telephone 
A after causing only relay O to be set may 
thereupon cause the call to be eaetended to 
telephone A'. . 

If the party at telephone A desires to veri 
fy the set condition after causing only relay 
C to be set, he may without first hanging up 
his receiver, operate his dial in accordance 
with the finger-hold Z, and thereby send a 
series of eleven open impulses to cause the 
call to be extended to the line indexed by 
the jumpers 611 to 614, which is the number 
of telephone A'. ... " 
The switch H is modified in accordance 

with Fig. 9, wherein another wiper 901 and 
co-operative tank terminals are added. Also, 
two sets of bank terminals are added. One 
set, 902 to 905 have the twelfth bank posi 
tion, reached by eleven steps of the wipers 
from normal position. Bank terminals 616 
and 903 are in multiple, for the object as 
will appear presently. Wiper 901 is con 
nected to the upper armature of relay 726, 
Bank terminal 902 is connected to conductor 
771. 
In the present instance, the switches H to 

L are in the drawn positions. The eleven 
open impulses sent from the dial of tele 
phone A will be sent through wiper 732, 
which is resting on bank terminal 733, con 
ductor 734 to the winding of motor magnet 
625, the latter said magnet operating to set 
the wipers 901, 601 to 603 on bank termi 
nals 902 to 905, respectively. Wiper 901 has 
ground received from the upper armature 
of relay 726, and this ground is now applied 
through bank terminal 902, conductor 771 
to the winding of relay 93, the latter said 
relay actuating and locking in the before de 
scribed manner when said conductor 771 was 
caused to be grounded. The operations re 
sponsive to the actuation of relay 93 will be 

45 

as before described, excepting that the call 
will be progressed with correspondence to 
the positions of switches H to L, wherein the 
wipers of the switch H are on the twelfth 

50 
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set of bank terminals and the other said 
switches are in their drawn positions. The 
bank terminals 616 and 903 being in multi 
ple, the circuit relations are the equivalent 
of wiper 601 being in the drawn position. On 
bank terminal 616. 
The wipers of switch M will step to ths 

second bank position at the termination of 
the latter said series of eleven open impulses, 
but to no operative purpose, and they will 
restore to the drawn normal position when 
the relay 24 deactuates responsive to the call 
ing party replacing his receiver, causing the 
relays 725,726 and 727 to deactuate. 
in the first instance where relay C was set, 
and switches H to L were also set, when the 
relay 93 was caused to actuate, a single open 
impulse at the dial of telephone A would 

w 

It will be noted, in this connection, that 
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have caused the same effective operation of 
relay 93, since it was only necessary to send 
a single ground impulse through bank ter 
minal 767 to conductor 771. fhe series of . 
eleven impulses was employed in order to: 
have uniform subscriber operation for the 
verification of the settings by the actual ex 
tension of a call from the calling line in the 
present instance to the line of the exchange 
indexed by the setting of the call forward 
ing mechanism on the said calling line. This 
operation of verifying the setting will be the 
same whether or not the switches H to 
are set, if the relay C is set. 

It is to be understood that the details dis 
closed in Figs. 8 and 9 are not merely alter 
native structures or modifications, but on the 
contrary, are to be understood as belonging 
to the structure to which they refer. That 
is to say, they are elements of the main em 
bodiments first, described to which they re 
late... These elements disclosed in part in 
Figs. 8 and 9 have been so illustrated sepa 
rately solely to simplify the disclosure as a 
whole of which they are to be considered a component part. 

claim: 
1. In an automatic telephone system, a 

calling line, called lines, switch mechanism 
for extending connection from the calling 
iine to a random one of the called lines, a reg 
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ister for receiving impulses, an impulse send 
ing device, means controlled over the calling 
line for registering the designation of a ran 
dom one of said called lines to prepare the 
impulse sending device for thereafter send 
ing inpulses to direct the operation of the 
switch mechanism to complete a connection 
from the calling line to the random called 
line, and means controlled over the calling 
line after the designation has been registered 
and without initiating a new call for caus 
ing the impulse sending device to direct the 
operation of said switch mechanism in ac 
cordance with said registered designation to i: 
effect a connection from the calling line to 
Said random called line. 

2. In an automatic telephone system, a 
calling line, called lines, switch mechanism 
for extending connection from the calling . 
line to a random one of the called lines, a register for receiving impulses, an impulse 
Sending device, means controlled over the 
calling line for registering the designation 
of a random one of said called lines to pre- 228 
pare the impulse sending device for there 
after sending impulses to direct the oper 
ation of the Switch mechanism to complete 
a connection from the calling line to the ran 
dom called line, a selective switch having 3 
access to the calling line, means for causing 
the impulse sending device to direct the op 
ei'ation of the switch mechanism to extend 
a connection from the calling line to said 
random called line, means operated over the 
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calling line for rendering last said, means ef 
fective, and means for rendering next to last 
said means effective responsive to said selec 
tive switch selecting the calling line. 

3. In an automatic telephone system, a 
calling line, called lines, switch mechanism 
for extending connection from the calling 
line to one of the called lines, a register, an 
impulse sending device, means controlled 
Over the calling line for setting said register 
to prepare the impulse sending device for 
thereafter sending impulses to direct the op 
-eration of the switch mechanism to complete 
a connection from the calling line to one of 
said called lines, and means controlled over 
the calling line after the register has been 
set and without initiating a new call for caus 
ing the impulse sending device to direct the 
operation of said switch mechanism to effect 
a connection from the calling line to a pre 
determined one of said called lines. 

4. In an automatic telephone system, a 
calling line, called lines, switch mechanism 
for extending connection from the calling 
line to one of the called lines, a register, an 
impulse sending device, meanscontrolled over 
the calling line for setting said register to pre 
pare the impulse sending device for thereafter 
sending impulses to direct the operation of the 
switch mechanism to complete a connection 
from the calling line to one of said called 
lines, a selective switch having access to the 
calling line, means for causing the impulse 
sending device to direct the operation of the 
Switch mechanism to extend a connection 
from the calling line to a predetermined one 
of said called lines, means operated over the 
calling line for rendering last said means 
effective, and means for rendering next to 
last said means effective responsive to said 
Selective Switch selecting the calling line. 

5. in an automatic telephone system, a call 
ing line, called lines, switch mechanism for 
extending connection from the calling line to 
"One of said called lines, a register, an im 
pulse sending device, means controlled over 
the calling line for setting said register to 
prepare the impulse sending device for there 
after sending impulses to direct the opera 
tion of the switch mechanism to complete a 
connection from the calling line to one of 
said called lines, means operated over the 
calling line after the register has been set 
for calising the impulse sending device to 
direct the operation of said switch mecha 
nism to effect a connection from the calling 
line to a predetermined one of said called 
lines, and means operated over the calling 
line before last said means has been operated 
but after first said means has been operated 
for changing the setting of said register so 
that a different predetermined one of said 
called lines will be connected to responsive 
to the operation of next to last said means. 

6. In an automatic telephone system, a 
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calling line, called lines, switch mechanism 
for extending connection from the calling 
line to one of said called lines, a register, an 
impulse sending device, means controlled 
over the calling line for setting said register 
to prepare the impulse sending device for 
thereafter sending impulses to direct the 
operation of the switch mechanism to com 
plete a connection from the calling line to 
one of said called lines, a selective switch 
having access to the calling line, means op 
erated over the calling line after the register 
has been set for causing the impulse sending 
device to direct the operation of said switch 
mechanism to effect a connection from the 
calling line to a predetermined one of said 
called lines, means operated over the calling 
line before last said means has been operated 
but after first said means has been operated 
for changing the setting of said register so 
that a different predetermined one of said 
called lines will be connected to responsive to the operation of said impulse sending de 
vice, and means responsive to the operation 
of said selective switch selecting the calling 
line for causing said impulse sending device 
to direct the operation of said switch mecha 
nism to extendia connection from the calling 
line to said different predetermined one of 
said called lines. 

7 7. In an automatic telephone system, a first 
called line, a plurality of other called lines, 
a set register, first switch mechanism for ex 
itending connection to said first called line, 
second switch mechanism for extending con 
nection from said first line to a random one 
of said other called lines, means operative 
over said first line prior to extending connec 
tion to said first line by said first switch 
mechanism for setting said register in ac 

changing the said setting to the setting of a 
desired random one of said other lines, means 
effective due only to the set condition of 
the register for causing said second Switch 
mechanism to extend a connection from first 
called line to the particular one of the called 
lines corresponding to the setting of the regist 
ter responsive to connection being extended 
to said first called line by said first switch 
mechanism, and means controlled over the 
said first called line after operating first said 
or second said means for causing said second 
switch mechanism to extend connection from 
said first called line to said particular one of 
said other called lines or to a desired other 
one of said other called lines, respectively. 

8. In an automatic telephone system, call 
ing lines, called lines, a series of automatic 
switches for extending connection away from 
'a random One of Said calling lines to one of 
said called lines, switch mechanism for ex 
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cordance with the designation of one of said 
other lines, means operative over said first 
line after said register has been set and prior 
to extending connection to said first line for 
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tending connection to said calling line, an 
impulse storing and sending device common 
to said cailing lines, means controiled over 
said random one of the calling lines for set 
ting the storing device for causing said in 
pulse sending device to thereafter directively 
operate said series of switches to extend coil 
nection from said random calling line to one 
of said called lines, and means for causing 
said set storing device to direct the impulse 
sending device to operate said series of 
switches to extend connection from said ran 
dom calling line to said one of said called 
lines responsive to said switch mechanism ex 
tending connection to said random line. 

9. In an automatic telephone system, a call 
ing line, a relay for the calling line, called 
lines, an impulse storing and sending device, 
means for operating the relay over the calling 
line for setting the storing and sending de 
vice in accordance with the designation of a 
random one of said called lines, switch mech 
anism for extending connection from the call 
ing line to said random line, and means for at 
will operating said relay after the said stor 
ing and sending device has been. Set fol' start 
ing the operation of the storing and sending 
device for thereupon directing the operation 
of the switch mechanism to extend a connec 
tion from the calling line to said random 
called line. . . . . . - - 

10. In an automatic telephone system, a 
calling line, a relay for the calling line, 
called lines, an impulse storing and sending 
device, means for operating the relay. Over 
the calling line for setting the storing and 
sending device in accordance with the desig 
nation of a random one of said called lines, 
switch mechanism for extending connection 
from the calling line to said random line, 
means for at will operating said relay after 
the said storing and sending device has been 
set for starting the operation of the storing 
and sending device for thereupon directing 
the operation of the switch mechanism to ex 
tend a connection from the calling line to said 
random called line, a selective switch having 
access to the calling line, and means respon 
sive to selecting the calling line by the Selec 
tive switch for thereupon causing the impulse 
storing and sending device to direct the oper 
ation of the said switch mechanism to ex 
tend a connection from the calling line to 
the said random called line without operating 
the relay. . . . 

11. In an automatic telephone system, call 
ing lines, a relay for each of the calling lines, 
eated lines, an impulse storing device indi 
vidual to each calling line, an impulse send 
ing device common to the calling lines, means 
for operating the individual relays over the 
corresponding calling line to set its corre 
sponding storing device in accordance with 
the designation of one of said called lines, 
switch mechanism for extending connection 
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from the respective caling lines to the respec 
tive called lines, means for at will operating a 
said relay over its corresponding line after 
the said storing device has been set for ren 
dering the impulse sending device individual 
to the said operated relay and for starting the 
operation of the impulse sending device for 
hereupon directing the operation of the 
Switch mechanism to extend connection from 
the calling line to said one called line, and 
means for thereupon rendering the impulse 
sending device subject to use with a different 
calling line while the said extended connec 
tion to the said one line still exists. . 

12. In an automatic telephone system, call 
ing lines, a relay for each of the calling 
lines, called lines, an impulse storing device 
individual to each calling line, an impulse 
Sending device common to the calling lines, 
-means for operating the individual relays 
Over the corresponding calling line to set its 
corresponding storing device in accordance 
with the designation of one of said called 
lines, Switch mechanism for extending con 
nection from the respective calling lines to 
the respective called lines, means for at will 
operating a said relay over its corresponding 
line after the said storing device has been 
set for rendering the impulse sending de 
vice individual to the said operated relay and 
for starting the operation of the impulse 
sending device for thereupon directing the 
operation of the switch mechanism to ex 
tend connection from the calling line to said 
one called line, means for thereupon render 
ing the impulse sending device subject to use 
with a different calling line while the said 
extended connection to the said one line still 
exists, selective switch mechanism having 
access to the calling lines, and means respon 
sive to selecting a calling line by said switch 
mechanism for causing the said operation 
caused by the operation of its said relay, but 
without operating the relay. 

13. In an automatic telephone system, call 
ing lines, a relay for each of the calling lines, 
called lines, an impulse storing device indi 
vidual to each calling line, an impulse send 
ing device common to the calling lines, means 
for operating the individual relays over the 
corresponding calling line to sets its corre 
sponding storing device in accordance with 
the designation of a random one of said called 
lines, switch mechanism for extending con 
nection from the respective calling lines to 
the l'espective called lines, means for at will 
operating a said relay over its corresponding 
line after the said storing device has been set 
for rendering the impulse sending device in 
dividual to the said operated relay and for 
starting the operation of the impulse sending 
device for thereupon directing the operation 
of the switch mechanism to extend connection : 
from the calling line to said random called 
line, and means for thereupon rendering the 
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impulse sending device subject to use with 
a different calling line while the said extend 
ed connection to the said randomline exists. 

14. In a telephone system, a calling line, 
other lines, a call register which may be 
variably set, an impulse sending device, 
switch mechanism for extending connections 
from the calling line to a random one of said 
other lines, means l'esponsive to Sending in 
pulses over the calling line corresponding 
to the designation of a landom one of said 
other lines to correspondingly set the regis 
ter only after first initiating a call on the 
calling line, and means for thereupon anneX 
ing impulses for initiating the Operation of 
the impulse sending device to send impulses 
in accordance with the specific setting of the 
register to directively operate the Switch 
mechanism to extend connection from the 
calling line to the said random one of said 
lines without effacing the initiated state of 
the calling line. 

15. In a telephone system, a calling line, 
other lines, a call register which may be 
variably set, an impulse sending device 
switch mechanism for extending connections 
from the calling line to a random one of Said 
other, lines, means responsive to sending in 
pulses over the calling line corresponding 
to the designation of a random one of Said 
other lines to correspondingly set the regis 
ter, and means for thereupon annexing im 
pulses as the first following control exercised 
over the calling line for initiating the opera 
tion of the impulse sending device to send 
impulses in accordance with the specific 
setting of the register to directively operate 
the switch mechanism to extend connection 
from the calling line to said random one of 
said lines without effacing the initiated state 
of the calling line. 

16. In a telephone system, a calling line, 
other lines, a call register which may be varia 
bly set, an impulse sending device, Switch 
mechanism for extending connections from 
the calling line to a random one of said other 
lines, means responsive to scinding impulses 
over the calling line for setting the register 
in correspondence with a predetermined One 
of said other lines, means thereafter operated 
by annexing impulses to first said impulses 
corresponding to another one of Said other 
lines for changing the said setting to a new 
setting, means for extending connection to 

i the calling line, and means operated respon 
sive to said connection for causing the regis 
ter to operate the impulse sending device to . 
further extend the connection to the One of 
said other lines indexed by the new setting 
of the register. 

17. In a telephone system, a calling line, 
other lines, a call register which may be 
variably set, an impulse sending device, 
switch mechanism for extending connections 
from the calling line to a random one of 
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said other lines, means responsive to sending 
impulses over the calling line for setting the 
register in correspondence with a predeter 
mined one of said other lines, means there 
after operated by annexing impulses to first 
said impulses corresponding to another one 
of said other lines for changing the said set 
ting to a new setting, and means operated 
responsive to again annexing impulses to in 
itiate the operation of the impulse sending 
device to operate the switch mechanism to 
extend connection from the calling line to the 
lie of Said other lines corresponding to the 
new setting of the register. 

18. in a telephone system, a calling line, 
other lines, a call register which may be vari 
ably set, an impulse sending device, switch 
mechanism for extending connections from 
the calling line to a random one of said other 
lines, means responsive to sending impulses 
over the calling line for setting the register 
in correspondence with a predetermined one 
of said other lines, means thereafter oper 
ated by annexing impulses to first saidim 
pulses corresponding to another one of said 
other lines for changing the said setting to 
a new setting, means operated respon 
sive to again annexing impulses to initi 
ate the operation of the impulse sending 
device to operate the switch mechanism to 
extend connection from the calling line to 
the One of said other lines corresponding to 
the new setting of the register, and means 
whereby if last said impulses are sent imme 
diately following first said impulses the con 
nection will be extended from the calling line 
by said switch mechanism to the specific said 
other line indexed by first said setting. 

19. In a telephone system, a call register 
having a setting wiper, a normal resting posi 
tion for said wiper, an impulse device, a start 
conductor for said impulse device over which 
conductor the operation of the impulse device 
can be initiated, a set condition of the reg 
ister due to the wiper being in said normal po 
sition, off-normal positions for the wiper and 
corresponding other respectively set condi 
tions of the register, and means for setting 
said wiper in a predetermined off-normal 
position for setting up the same condition in 
the register as exists when the wiper is in 
its said normal position and also for at the 
same time applying effective control over the 
start conductor to initiate the operation of . 
the impulse device to effectuate impulses in 
accordance with said normal setting. m 

20. In a telephone system, a plurality of 
lines, a legister individual to each of said 
lines, other lines, means for variably setting 
the registers over the respectively corre 
Sponding line in accordance with the desig 
nation of a random one of said other lines, an 
impulse device common to said plurality of 
lines, Switch means for linking a connection 
irom a random one of said plurality of lines 
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to a random one of said other lines, and means 
operated over a random one of said plurality. 
of lines for causing its corresponding regis 
ter to direct the operation of the impulse de 
vice to in turn directively control the Switch 
means to link a connection from said random 
one of said plurality of lines to said random 
one of said other lines. - 

21. in a telephone system, a plurality of 
lines, a register individual to each of said 
lines, other lines, means for variably setting 
the registers over the respectively corre 
sponding line in accordance with the desig 
nation of a random one of said other lines, 
a selective switch and companion impulse de 
vice common to said plurality of lines, switch 
means for linking a connection from a ran 
dom one of said plurality of lines to a ran 
dom one of said other lines, means operated 
over a random one of said plurality of lines 
for causing the selective switch to find last 
said line and its corresponding register, and 
means operated responsive to the finding of 
last said line for causing the found register 
to direct the operation of the impulse device 
to in turn directively control the switch 
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laneans to link a connection from said random 
one of said plurality of lines to said random 
one of said other lines. 

22. In a telephone system, a plurality of 
lines, a register individual to each of said 
lines, other lines, means for variably setting 
the registers over the respectively correspond 
ing line in accordance with the designation 
of a random one of said other lines, a selective 
switch and companion impulse device com 
mon to said plurality of lines, switch means 
for linking a connection from a random one 
of said plurality of lines to a random one 
(if said other lines, switch means for connect 
ing to said random one of said plurality of 
lines, means operated responsive to extend 
ing connection to last said random line for 
causing the selective switch to find last said 
line and its corresponding register, and 
leans operated responsive to the finding of 

last Said line for causing the found register 
to direct the operation of the impulse device 
to in turn directively control the switch 
i.eans to link a connection from said random 
one of said plurality of lines to said random 
one of said other lines. 

23. In a telephone system, a calling line, 
first and second called lines, switch means di 
i'ectively operated over the calling line from 
the near portion thereof for extending the 
'alling line ahead from the far portion there 
of in the direction of said first called line, 
and jeans operated in effecting said exten 
sion depending upon the directive operation 
effected for effacing the call extension toward 
said first called line and for causing the call 
ing line to thereupon directively extend to 
yard said second called line responsive to 
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directive impulses applied from a point be 
yond the far end of the calling line. 

24. In a telephone system, a calling line, 
first and second called lines, first switch 
means directively operated over the calling 
line from the near portion thereof for ex 
tending the calling line ahead in the direc 
tion of said first called line, second switch 
means, and means operated in effecting said 
extension depending upon the directive op 
eration effected for effacing the call exten 
sion toward said first called line and for 
causing the calling line to be thereupon di 
rectively extended by said second switch 
mechanism to said second called line respon 
sive to directive impulses applied to said sec 
ond switch means from a point beyond the 
far end of the calling line. 

25. In a telephone system, a calling line, 
first and Second called lines, first switch 
means directively operated over the calling 
line for extending the calling line ahead in 
the direction of said first called line, second 
Switch means, and means operated over the 
extension for setting up a stored condition : - 

and for effacing the call extension and for 
causing the calling line to be thereupon direc 
tively extended by said second switch mech 
anism to said Second called line responsive to 
directive impulses sent responsive to the 
stored condition and applied to said second 
Switch means from a point beyond the far end 
of the calling line. 

26. In a telephone system, a calling line, 
first and Second called lines, first switch means directively operated over the calling 
line for extending the calling line ahead in 
the direction of said first called line, second 
SWitch means, and means operated over the 
calling line for setting up a stored condition 
and for effacing the call extension and for 
causing the calling line to be thereupon di 
rectively extended by said second switch 
mechanism to Said second called line respon 
sive to directive impulses sent responsive to 
said stored condition. 

fin Witness whereof, I hereunto subscribe 
lny name this 9th day of March, 1928. 

HERBERT M. FRIENDLY. 
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