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To all whom it may concern; 
Be it known that I, ALFRED H. DYSON, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State 

5 of Illinois, have invented new and useful Improvements in Automatic Telephone Sys 
teiis, of which the following is a speci 
fication. 
The present invention relates to automatic 

10 telephone systems generally, and has to do 
more particularly with that type in which 
the well known “selector' and “connector' 
switches of the two dimension type of the 
alt are employed in conjunction with simi 

5 larly constructed “line selectors' controlled 
by “master switches.” In such systems the 
novable contacts, or wipers, of the two 
dimension switch are associated with a large 

, number of fixed, or passive, contacts al 
20 fanged in a bank and the wipers are first 

given a movement in one direction followed 
by a movement at an angle thereto, the 
former, or primary, movement bringing the 
wipers to a desired group of bank contacts 

25 and the latter, or secondary, movement 
causing the wipel's to engage desired bank 
contacts in the selected group. The con 
nections among the different switches will 
be best understood by discussing a par 

30 ticular case. Thus if one hundred point 
switches be employed in a ten thousand line 
exchange system arranged on a basis of ten 
per cent. trunking, there would be one hun 
dred master-switches, one thousand line 

35 selectors, one thousand first selectors, one 
thousand second selectors, and one thousand 
connectors; each subscriber's line would be 
multipled to ten line selectors and tein con 
nectors; the line selectors and first selectors 

40 would be united in pairs without multi 
pling; the wipers of the second selectors 
Would be multipled to the bank, contacts of 
one hundred first selectors and the wipers 
of each connector would be multipled to the 

45 bank contacts of one hundred second selec 
tors. Obviously with different assumptions, 
values differing from the above would be 
used, but this specific example will suffice to 
indicate the character of the system to 

50 which my invention belongs. 
In systems of this character heretofore 

proposed, the construction of the switches 
and the associated circuits have been such 
that the proper operation of the systein 

55 was possible only by the employment of 
more or less complicated mechanism. For 

example, it is common in such systems to 
have certain contacts thrown to one position 
upon the first movement of the switch wipers 
and then restored upon the operation of a 60 
release magnet. This results in more or less 
complication of parts. Other similar fea 
tures might be pointed out but this example 
will suffice to show the character of the com: 
plications referred to. 65 
One of the principal objects of the present 

invention is to devise a system of the char 
acter indicated which shall be free of these objections. This is preferably accomplished 
by the use of simple switches, having simple 70 
driving and release mechanism, combined 
with a novel arrangement of circuits in 
which ordinary relays are employed to bring 
about the desired results. 
Another object of the invention is to ex- 75 

tend this simplification of structures to all 
commercial adaptations of the straight auto 
matic system so as to include trunking be 
tween exchange, “nickel-in-the-slot' service, 
measured service, party line service of dif- 80 
ferent kinds, as well as unlimited service. 

Still another object of the invention is to 
devise a novel arrangement of electrical con 
nections between the switches whereby the 
chances of the calling line finding an idle 85. 
trunk through which to extend its circuits 
are greatly increased. 
The invention also includes other features 

and details which, together with the above, 
will be more fully understood upon refer- 90 
ence to the following detailed description 
taken in connection with the accompanying . 
drawing, and the scope of the invention will 
be particularly pointed out in the appended 
claims. 95 

Before referring to the drawings, it may 
be noted that in developing the invention 
along the lines indicated, many features 
have been devised which are capable of use 
in other relations than those herein indi- 100 
cated and in various telephone systems in 
cluding manual systems and semi-automatic 
systems as well as straight automatic sys 
tems. ? 

Referring to the drawings, Figure 1, 105 
which is the principal figure and includes 
parts 1, 2 and 3, illustrates diagrammati 
cally an automatic telephone system em 
bodying certain features of the present in 
vention; Fig. 2 illustrates a trunking cirillo cuit provided with a repeater and designed 
to connect exchanges located at some dis 
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tance from each other; Figs. 3 and 4 illus 
trate modified connector circuits the latter being arranged to automatically selectrolle 
of a number of trunks running to a given 
private exchange, or to a 
hones having a single c: 
Figs. 5, 6 and 7 illustrate connector circuits 

designed for use with party lines, the latter 
illustrating in addition a four-parby sub 
scriber’s line; Fig. 8 illustrates a umodified 
“slot, service substation and line circuit; 
Fig. 9 illustrates a novel method of inter 
connecting and trunking between switches 
by which the chances of a calling party ob 
taining a desired connection are increased; 
Figs. 10, 11 and 12 are elevations of a line 
selector viewed from different sides, the 
switch being also typical of the other selec 
tors and the connectors employed in the 
system; Fig. I 13 , is a plan view of suid 
switch: Fig. 14 is a sectional plan of a por 
tion of the same taken on a plane indicated 
by the line 14-14 of Fig. 11; Fig. 15-is: 
detail view of certain connector off-norinal 
contacts; Figs. 16 and 17 are front and side 
elevations of a master-switch employed in 
the control of the line selectors; Figs. 18 and 
19 are front and sectional elevations, respec 
tively, of a ringing machine, employed in 
connection, with certain of the party line 
circuits; Figs. 20. and 21 are front and rear 
elevations, respectively; of meter miechanism 
employed for measured service; and Figs. 22 
and 23 are front and side elevations respec 
tively, of a ringing switch employed for 
party line use. 

roup of tele f 

if otii system. 
Appetiratus, 

Referring to the drawing, and more par 
ticularly for the present to Fig. 1, which 
may be considered the main diagram, Mat 
the left of the diagi'an designates a sub 
Scriber's station provided with ºslot” equip 
unent, and unit te i 9 the inni - exchangge by 
ilheline dimbs lº and Swhich terminate in 
In!ltiple contacts of line connectors and line 
selectors. At the oposite end of the dia 
grani, N designates a stiljscribers equipment 
which is not designed for “slot service aid 
Which is sinuilarly 11 inited by line limbs 
I”--S’ tò the exchange and the line iulbs 
are similarly connected to, the lattiple ("on 
tacts of come''toirs and li ;ie selector. Col 
lection , is obtained bei W een tie line at tlie 
left and the line at the right througlu the 
agency of a master-switch O, a line selector 
Q, a first selector U, a second selector Vatict 
it connector. W. Assuming that the selector's 
and connectors employed in establishing this 
connection are provided with one hundred 
bank contacts, 
ten thousandlines in the exchange arranged 
on a basis of ten per cent, trunking, then, the 

1,257,288 

ling number; 

Throughout these views like 
characters refer to like parts. 

With the thousand group to which the e: 

and assuming that there are 

; : . . . ". . . . 

number of switches and their multiple air 
rangement heretofore outlined will exist. In 
such case there would be one hundrednia 
ter;switches O, one thousandline selectors Q, 
one thousand first selectors U, one thousand 70 
second selectors W and one thousand connec 
tor's W. The subscribers” lines would be di 
vided into groups of one hundred, and ten 
line sclecting switches would be assigned to 
each group, this enabling each line to be 75 
multiplcd to the colºresponding bank con 
tacts on ten different line selectors. Each 
group of line selector's would be under the 
control of one master-switch, having a pair. 
of bank contacts assigned to each line: selec. 80. 
to'. Each subscriber's line would also be. . . . 
multipled to the corresponding bánk con 
tacts of ten connectors. In the diagram, . . . . 
only two of the ten sets of multiple contacts 
of the line selectors and connectors are illus- 85. 
trated, while but five pairs of bank. con, 
facts of the unister-switch. are shown. The , 
movable contacts, or wipei's, of eacl line 
selecting switch Q are tied to the correspond 
ing wipers of a first selector U", thus pro- i 9 () 
violing one thousand direct connections be 
tween the ( )'ne tlaousand iline selectors anal 
the one thousand first selectors. The wipei's 
of the second selectors are multiply connect- . . 
(ed to the bank contacts of the first selectors; 95. 
and since there are a thousand of each of , 
these switches, the wipers of each second se 
lector are conected to the corresponding. 
contacts of one hund:ed first selectors. Sinai. 
ilarly, the wipers, of each of the thousand 100 
connectors are connected to the correspone-s 
ing contacts of one håndred second selectors: - ; 
As previously indicated, this apportionment. . . . 
of values may be varied at will to suit the , , 
exigencies of ány particular case. 105: 

In the operation of the parts in establish-, ... 
ing a connection between substations M and 
N, the calling party at substation M removes. 
his receiver from its hook and thereby, 
throigh the agency of the master-switch (), 11ty. 
sets an idle line selector Q in operation to . 
a tomatically seek out, and establish, cons, i. 
lection with his line, thus extending the 
calling line circuit to the first selector U. . . 
paired witl the actite line selector Q. J.5 
The 'alling party then, by neans of his call 
ing mechanism, transiriits a number of in-, i. 

tlses ("(I'l'esponting to the tigits of the 
number of the subscriber wanted. The first 
series of these impulses operates the con- 12). 
nected first selector so as to cause it to 
oºk out an iddle, seco nel selector W tuss?ociatel 

llett , , , 
line belongs. Thus, if the number of the call-, ... . 
ing party were two thousand some old, the 125 
first set of two impulses would novel 
wipei's of the first selector to the 
group of its bank contacts all would their 
automatically move the wipers over, the coll, 
tacts in this bank. until an idle contact wa 
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encountered, thereby extending the circuit 
of the calling party to an idle second selec 
tor in the second thousand group. The sec 
ond series of impulses would similarly oper 
ate the second selector V to pick out and es 
tablish connection with a connector associ 
ated with the hundreds group to which the 
called line belongs. Thus if three impulses 
were transmitted over the circuit, the second 
selector V would move its wiper's to the 
third group of its bank contacts and the 
wipers would then automatically move over 
the contacts in this bank until an idle one 
was selected, thereby extending the circuit 
of the cglling line to a connector having ac 
cess to the called line. The third series of 
impulses would cause the connector to move 
its wipers to that group of ten contacts in 
which the contacts of the called line were 
included, and the final series of impulses 
would cause the wipers to move over the 
contacts in this group until the contacts cor 
responding to the called line were encoun 
tered, thus completing the connection be 
tween the calling and the called lines. 
Each line is provided at the exchange 

with a line relay LR which is instrumental 
in closing a circuit through the master 
switch O upon the initiation of a call, and 
a cut-off relay CO which is used to destroy 
the normal substation control of the line re 
lay and to otherwise vary the line connec 
tions. 
The master-switch O comprises a pair of 

wipers 20-21 coöperating with bank con 
tacts 22-23 and caused to step over said 

the com 
lete operation being controlled bythere 
ays 24-25, as hereinafter more fully point 
ed out. 
The line selector includes the wipers 26, 

27, 28 and 29 coöperating with bank con 
tacts 30, 3132, 33 and, where the meter 
mechanism X is used, with an additional 
wiper 34 coöperating with bank contacts 35 
as will appear from Figs. 9 to 13 inclusive, 
described more fully hereinafter. 
26, 27, 28 and 34 partake of the two move 
ments of the Switch, that is, the primary 
and secondary movements, while wiper 29 

Wipers 

partakes only; of the primary movement. 
The primary movement of the wipers is 
brought about by primary magnet ???; 
trolled by a primary relay PR, and its sec 

CO 

ondary movements is similarly brought 
about by a secondary magnet SM controlled 
by a secondary relay SR, while the release 
of the switch, which permits it to return to its normal position, is brought about by a 
release magnet RM controlled by a release 
relay RR. The switch is also provided with 
primary and secondary off-normal contacts 
PO and SO which are operated ¥????' upon the first primary and the first secon 

. 65. ary movements of the switch. Although 

each subscriber's line is multiply connected 
to ten line selectors and ten connectors, two 
such multiple gonnections only are shown in 
the drawing wherein bank contacts 30, 31, 
32' and 33 and coöperating wipers 26, 27', 
28’ and 29” belong t?, a second line selector 
and contacts 36, 36, 37, 37, 38, 38' are bank 
contacts of two connectórs. 
The first selector U inckuides the wipers 

39, 40, 41 which coöperate with bank con 
tacts 42, 43, 44 in response to the operation 
of the primary magnet PM’, controlled by 
the primary relay PR, and the secondary 
magnet SM”, controlled by the secondary re 
lays SR' and SR'. The wipers in this case 
all partake of the primary and secondary 
movements and the switch is released 
through the operation of the release magnet 
RM' and the release relay RR'. The pri 
mary off-normal contacts PO and second 
alry off-normal contacts SO' here, as before, 
are operated upon the first primary and 
secondary movements of the wipers respec 
tively. The circuit associated with this se 
lector also includes a reversing relay RV for 
reversing the direction of current supplied 
to the calling line and an associated relay 
45, all of which will be more fully under stood from the subsequent description. 
The second selector W comprises wipers 

46, 47, 48 which coöperate with bank con 
tacts 49, 50, 51 in the same manner as the 
first selector U. In this case, the corre 
sponding relay, magnets and off-normal con 
tacts are designated by corresponding ref 
erence characters having the exponent 2 in 
stead of 1. v 
The connector W is provided with wipers. 

52, 53, 54 coöperating with bank contacts 
55, 56, 57 and in this instance as before, they 
partake of both primary and secondary 
movements in response to the operations of 
the primary magnet PM and the secondary 
magnet SM', respectively, and return to 
normal upon the operation of release relay 
RR and release magnet RM. In this in. 
stance, the primary off-normal switch con 
tacts are designated PO and the secondar 
off-normal switch contacts SO. In addi 
tion to these parts, th circuit is provided 
with a busy BR, a ringing relay RG, 
a control relay R, a tip relay TR, a “flip 

70 
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80 
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00 
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115 

flop” relay FF, and a “closing relay CR, 
all of which coöperate in the manner here 
inafter more fully set forth. 
As in the case of the line P-S, the line 

P--S is provided with a cut-off relay CO 
and a line relay LR. . 
In this figure I have also illustrated 

mechanism for recording the completed 
connection over each calling line. One of 
these mechanisms is associated with each 
line selector Q and comprises a printing 
magnet 58, a type wheel 59, actuated by a 
motor magnet MM controlled by relays 60, 
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61 and wiper 62 rotated with the type wheel 
59 and coöperating: with bank contacts 68 
of which there is a number equal to the 
number of contacts 35 on the line Selectors. 
The equipment at substation Mincludes 

the usual switch hook 64, receiver 65, call 
bell 66, tr: smitter 67, calling mechanism 
6S, and 'slot mechanism (39 including a 
polaried relay 70. The equipment at sub 
station. N differs from that at Substation M 
by omitting the “slot mechanism 69. 

Obviously, the valrious subscribers' lines 
entering the exchange will be distributed 
through the agency of a distributing board 
which I have indicated at the points desig 
uated D-B. Many different methods of distributing may be employed, but I pref 
erably distribute the line limbs and the 
connections with the three sets of connector 
contacts. as: clearly illustrated in the 
drawing. . . . - - · 

Operation. 
Having g now given a general description 

of the character of the apparatus diagram 
matically illustrated in Fig. 1, it is believed 
that the invention will be best understood 
by entering at ince into a description of the 
operation' if the system therein depicted. 

Assiming that a party at substation M 
desires to converse with a party at substill 
tion N and assuming that the number of the 
latter's telephone 3456, then the calling 
party first reht his receiver G) fl'oral its 
hook (3-4 and thereby establishes a circuit 
which may be tracel from the liye, or nega 
tive, pole of the battery 3' through re 
sistance.71, closed contact, (5 of cut-off relay 
CO, line limb S. closed contact 75, the wind 
ing of lock, controlling magnet 74, Switch 
hook 64, transmitter (57, closed contact. 78, 
line limb l’, normal contact 72 of cut-off re 
lay CO, normal contact, 77 of line relay L.R., 
al tlme winding of stail. relay to the ground 
cd or return side of the battery. The result 
ing movement of the contact to its alter 
nate position closes a new energizing cir 
cuit for the line relay IR which may be 
traced from the live, or negative, pole of 
the battery 13 through the winding of relay 
24 of the master-switch O, closed contact 78 
of cut-off relay ('O and alternate contact 77. of line relayLit, through the winding of said 
relay to ground. The closing of this circuit 
continues the energization of the line relay 
and actuates 
contact 79 to 
one of the line selectors Q, as will be helein 
after explined. The lovciment of contact 
S0. of line, relay HIR, remioves the nor 

contacts, mal grund connection from the 
30-30 corresponding to the call 

- nnection normally 
act. S1 of cu 

g line, 

ekly 24, so as to close its 
implete a starting circuit for . 
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CC) and normal contact 80 of line relay ILIR. 
In addition to the removal of this ground 
which establishes that condition which will 
cause the line selector wipers to stop in 
engagement with the contacts of the line 
after they have been moved to the desired 
group, the actuated contact 80 of the line 
relay, grounds the winding of relay 82, 
which, upon being energized, opens its con 
tact S3 to remove the normal ground from 
those contacts 33-33', etc., which corre 
spond to the group of contacts in which 
those of the calling line are located, thereby 
establishing that condition which will cause 
the line selector to stop its primary move 
ment at the proper group of bank contacts. 
The contact S4 of the line relay upon being 
attracted, destroys the normal battery con 
nection through the winding of the cut-off 
relay CO to the contacts 36-36', etc., of 
the connectors to which the line P-S is 
connected, and substitutes a groung connec 
tion therefor. As will be hereinafter ex 
plained, the normal battery connection to 
these contacts permits connection to be made 
to the line P-S as a called line, while the 
ground connection renders the said line 
busy to in-coming calls. 
The master-switch wipel's 20-21 are 

brought, after each operation of a line se 
lector Q, into engagement with contacts 
22-23 assigned to an idle line selector as 
will be hereinafter explained. Thus, as 
soon as relay 24 is energized, a starting 
circuit for sich line selector is completed 
by the closing of battery B through the 
winding of primary relay PR, primary off 
normal contact, 85, contacts 22-20, closed 
contact 79, and normal contact 86 to ground, 
thus energizing primary relayPR to actu- i 
ato its contacts and thereby complete a cir 
cuit, from the live pole of the alternating 
current generator 87 through the winding 
of primary magnet PM and alternate con 
tnct SS of primary relay PR to ground, thus 
causing the wipers 26, 27, 28, 29 and 34 to 
move in a primary direction. The said 
group relay 82 has its winding connected 
to a plurality of alternate contacts' 80, as 
indicated by the symbol Y (which sign 
serves throughout the drawing to indicate 
a common connecting point), on as many 
different line relays LR. Thus, in the ex 
ample chosen, there would be one hundred 
line relays and ten group relays for a group 
of one hundred calling lines. Each group. 
relay would then be connected to ten dif 
ferent line relays. Each of the ten bank 
contacts. 33 therefore corresponds to a dif 
ferent sub-group of ten calling lines. Since 
the primary off-normal contacts PO are 
actuated upon the first primary movement 
of the Switch wipers, th? initial energizing 
circuit of the primary relay PR is inter- ? ??   
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rupted, but in the meantime the closing of, 
contact 89 of said relay has completed a new 
path through wiper 29 which is maintained 
So long as said wiper engages grounded con 
tacts 33. The end of the wiper 29 is pref 
erably made broad enough to bridge ad 
jacent contacts so that it will not pass out 
of engagement with one contact before 
engaging with the next, thus, insuring a 
circuit at all times except when an un 
grounded contact 33 is engaged. It should 
also be noted that although the wiper 29 
is normally out of engagement with con 
tact 88, it engages said contact at the time 
the primary off-normal contact 85 breaks, 
thus insuring a suitable circuit for the re 
lay PR until the wipers have been moved 
to that group of bank contacts which in 
cluded the contacts assigned to the calling 
line. Just as soon as this group of contacts 
is reached, the primary movement of the 
switch wipers will be discontinued and the 
contacts 88-89 of relay PR will return to 
normal. The return of contact 88 will im 
mediately energize the secondary relay SR 
over a circuit extending from the live pole of 
battery B through the winding of said relay, 
a secondary off-normal contact 90, primary 
off-normal contact 91, which is closed at this 
time, and closed contact 88 to ground. The 
movement of contact. 92 of relay SR to its 
alternate position, will at once close an ener 
gizing circuit for the secondary magnet 
SM extending from the live pole of the 
alternating current generator 93 throughi 
the winding of the secondary magnet, alter 
nate contact 92, and normal contact 94 of 

40 

45 

50 

55 

60 

release relay RR to ground. The resulting 
repeated energizations and deenergizations 
of the secondary magnet will cause the 
switch wipers 26, 27, 28 and 34 to move in 
a secondary direction over the contacts 30, 
31, 32 and 35, respectively, of that group 
of bank contacts including the contacts of 
the calling line. Since upon the first sec 
ondary movement the contacts of the secon 
dary off-normal switch SO are actuated, 
the initial energizing circuit of the relay 
SR will be interrupted but in the mean 
time the closing of its contact 95 will pro 
vide a new path through normal contact 96 
of release magnet RM to wiper 26, and 
thence to ground so long as said wiper, en 
gages a grounded contact. 30. It will be 
noted in this case as in the case : 29 that the end of the wiper is preferably 
made broad enough to bridge the space be 
tween contiguous contacts and that although 
normally out of engagement with the near 
est bank contact, it will engage said con 
tact by the time the secondary off-normal 
contacts are moved from normal. Thus, w 

the secondary movement of the switch wipers will continue until wiper 26 engages 
an ungrounded contact. Since, the contact 65 
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line selector. 

D. 

80 correspolluing to the calling line has been 
"tangrounded as previously pointed out, the 
wipers will be stopped in engagement with 
the contacts corresponding to said line. 
Since other subscribers' lines are multiply 
connected to contacts over which the wipers 
27-28 pass during this secondary move 
ment, and since conversation may be going 
on over a connection including said con 
tacts, the relay SR is arranged to elec 
trically disconnect the wipers 27-28 from 
other parts during this secondary move 

This is brought about by contacts 
96-97, which in their normal positions, 
join the adjacent portions of the strands 
or conductors L-L, but when actuated, 
separate them, thus disconnecting the said 
wipers from other parts. Thus, as soon as 
the Wiper 26 engages an ungrounded con 
tact 30, the relay SR is deÉnergized and 
the contacts 92, 95, 96, 97, return to their 
normal positions thereby discontinuing the 
further secondary movements of the wipers 
and restoring the normal connections of the 
wipers 27-28. The contacts 96-97 of 
relay SR when in their alternate positions 
connect the right-hand portions of the 
strands L-L by a bridge which includes 
alternate contact. 96, closed contact 98 of 
release relay RR and alternate contact. 97. 
The same portions of the strands L-L are 
united by a bridge including normal con 
tacts 99-100 of reverse relay RW, windings 
of primary and secondary relays PR and 
SR“ and batteries b–bº. These batteries 
being arranged in series, supply current 
over a circuit including both of these 
bridges and thereby energize relays PR' 
and SR to actuate their contacts. This prevents the possible closing of the release 
circuit (when the secondary off-normal 
contacts SO are actuated) from battery B' 
through the winding of release relay RR, 
closed contact 101, contacts 102-103 of 
relays PR and SR and the winding of re 
lease relay RR of the first selector U to 
ground. 
The restoration of the contact 92 to nor 

mal, since the contact 104 of the Secondary 
- off-normal switch SO is now closed, imme 
diately completes a circuit which is instru 
mental in eausing the movement of the mas 
ter-switch O to engage contacts of an idle 

This circuit extends from 
ground at contact 94 of release relay RR 
through said normal contact 92, closed con 
tact 104, contacts 23-21 of the master 
switch, and winding of relay 25 to the live 
pole of battery B, thus energizing said re 
lay to move its contact 86 to its alternate 
position and thereby close an energizing cir 
cuit for the motor magnet MM which in 
cludes the alternating current generator 105. 
Due to the mechanical relation of the parts, 
the energization and deenergization of this 

70 

75 

80 

85 

90 

95 

00 

105 

110 

15 

20 

125 

130 

  



magnet will step the wipers 20-21 into en 
gagement with the next pair of bank con 
tacts. If the line selector corresponding to 
this pair is in use, there exists a ground at 
one point or another, as will be explained, 
on the corresponding contact 23 which will 
maintain the relay 25 energized and there 
by maintain the circuit for the motor mag 

10 

idle line selector. with the contact, 23 may exist over the path. 
20. 

net. As SO?n, however, as an ungrounded 
contact 23 is encountered, this energizing 
circuit for relay 25 will be interrupted. 
Contact 23 corresponding to a busy line se 
lector will always be grounded, while that 
corresponding to an idle line selector will 

5. be ungrounded, thus insuring the stopping 
of the master-switch with its wipers in en 
gagement with contacts corresponding to an 

The ground connection 

just traced including contacts 104,92, 94, 
or by way of alternate contact 96, alternate 
contact 95, closed coutact it), closed contact 

25 

91 and alternate contact, SS to ground. Or 
the said ground ni ay be maintained through 
the off-normal contact 126° of the primary 
off-normal switch () of the first selector 
U, or at other times through closed contact 

... 178 of the reversing relay RV and closed 
| contact 174 of relay 45. 

As soon as the socondary relay SR of the 
line, selector has been definergized, and the 

. adjacent portions of the conducting stands 
LL' united, there are at once established 

35 
circuits for the primary and seconday re 
lays li and SR in lieu of that previously 
traced through the alternate contacts 96-97 
of relay S.R. Thus a circuit extends from 
the live, or negative, pole of battery B 

40 
through the winding of the cut-off relay CO, 
contact 106-107 of said relay, bank coll 
tacts 31, wiper 27, strand L, normal contact 99 of reversing relay RV, winding of pri 

45 
mary relay PR to the live, or positive, pole 
of grounded battery b. At the same time, a 
circuit is completed from the live, or nega 
tive, pole of battery l’ through the wind 
ing of secondary relay SR, not'?nal contact 
100 of reversing relay RW, strand L'in 
cluding contact 97, wiper 28, contact 82, line 
limb S, via normal contact 76 and coil 71 to the negative pole of battery 13' prior to 
the operation of cut-off relay CO and imme 
diately subsequent thereto, over line limb S, 
contact 75, lock magnet. 74, switch-hook 64, 

55 transmitter 67, contact 78 line limb P, in 
...cluding alternate contact of cut-off relay 
... ("(), contact, 31, wiper 27, link strand I, in 

el «ling contact. 96", normal contact 99 of re versing relay IV, the winding of primary 
60. relay ill to the positive pole of battery b. 

tion energizes the cut-off relay. CO and the 
65 

lock-controlling magnet 74 associated with 
the calling line. The Illovement of contact 
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sclosing of these circuits maintains the 
relays Plk' and, SR' energized, and in addi 

72 of the cut-off relay to its alternate posi 
tion continues line limb P to contacts 
31-31 and interrupts the initial energiz 
ing circuit of the line relay LR and thus 
destroys the normal substation control of 
said relay. The opening of its contact 78 
likewise interrupts the circuit established 

70 

through relay 24 of the master-switch and 
the line relay. The opening of contact 76 
interrupts the normal connection of bat 
tery. B to the line limb S. The subscriber's 

75 

tril'cuit is thus completed over the heavily 
marked lines to the sections of the strands 
L-L lying beyond the condensei's 108-109. 
The movement of contact 81 interrupts the 
path for current over the strand L through 
the cut-off relay CO, but before said circuit 
is interrupted, a new circuit is provided for 
the cut-off relay CO, which extends from 
lattery 13 through the winding of cut-off 
relay, contacts 107, 81, engaged contact 30, 
wilver 26, normal contacts 96 and 95, and 
winding of relay (31 of the meter mecha 
nisni X, to ground. Thus the Cut–off relay 
CC) is maintained energized. The guarding 
circuit to ground for the line Selector cqn. 
tacts 30, 30', etc., and for the connector ción 
tacts 36, 36', etc. is now furnished through 
saic relay 61 as follows:-fro in contacts 36 
via normal contact S4, alternate contact 81 
and said contacts 30, 30', etc., and thence to 
ground through said relay 61 over the cir 
cuit previously traced for holding the cut 
off relay CO energized. Upon closing this 
circuit the meter mechanism X is set in op 
eration to move its wiper 62 and the rigidly 
connected type wheel 59 to that position cor 
respondilig to the calling line P-S. This 
is l) rotght about by the energization of re 
lay (31, which completes a circuit for the 
notor magnet MIM extending from the live 
pole of the alternating current generator 
109 through the windi:g of said motor 
magnet, closed contact 110 of relay 61 and 
closed contact. 111 of relay 60 to ground. 
The wiper 62 is thus moved over the bank. 
contacts 63 which are equal in number to 
the line selector bank contacts 35. These 
contacts are preferably arranged in a cir 
cle so that the wiper (52 need have but a sim 
ple rotary innotion. Correspondling contacts 
35 and 33 are electrically connected and 
since wipe's 34 and 26 are connected, there 
exists at this time a potential at the contact 
(53 correspontling to the calling line, which 
will be a love that of ground and conse 
quently, as soon as wiper 62 in its move 
hment engages this contact (33, a circuit will 
be completed from contact (53, through 
wiper 62, winding of relay (30 and losed 
contact 61 of relay (31 to grouns, wherely 
relay 60 will be energized an its contact 
1 11 opened to thereby interrupt the circuit 
of the motor umagnet MM1" and this distro 
tinue further movement of the wiper. By 
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means of contact 61", the ground connection 
with wiper,62, and thence to contacts 63, 35 
and 30 of the particular switch in use, is 
removed upon the release of the switch and 
Subsequent improper operation, due to the 
presence of such a ground, is thereby pre 
vented. From this it will be seen that the 
wiper 62 and the type wheel 59 are moved 
to a definite position corresponding to that 
of the calling line and left in that position. 
As will appear more fully hereinafter, as 
soon as the desired connection with the line 
P-S is complete, the printing magnet 58 
will be energized and there will be placed 
on a recording sheet, a type impression cor 
responding to the calling line, as for ex 
ample, the number of the calling line. The 
disconnection, and consequent deenergiza 
tion, of line relay LR causes the release of 
the group relay 82 unless there be another 
line relay, belonging to the same sub-group 
of ten, energized at this time for the pur 
pose of also initiating a call. Assuming no 
such condition to exist, the release of relay 
82 will restore the ground via contact 83 to 
bank contact 33 and to the other multiple 
contacts on the nine other line selectors, 
thereby permitting wipers 29 of said other 
line selectors to rotate past the sub-group 
containing the calling ine whose call has 
now been “picked up'. Also the deenergi 
zation of said line relay LR causes the re 

35 

40 

45 

lease of relay 24 of the master-Switch O un 
less there be at that time another line re 
lay belonging to the same group of one hun 
dred subscribers then initiating a call. As 
suming there be no such other call existing, 
the release of such relay 24 will prevent the 
starting of another line selector when the 
master-switch steps its wipers 20-21 around 
to engage the bank contacts corresponding 
to the next idle line selector. 
With the parts in this position, then it 

remains for the calling party to operate his 
calling mechanism 68 to send the necessary 
impulses to extend his circuit to that of the 
called line. The calling mechanism is dia grammatically represented by a disk having 

50 
a number of teeth adapted to engage a spring 
73 to cause it to break contact upon the re 
turn of the lisk due to its return spring 112, and a single tooth similarly coöperating 
with contact spring 75 to cause it to open 
its contact affer the contact 73 has com 

55 

60 

65 

pleted its interruptions. The disk is also 
provided with a pin which engages a spring 
contact 113 to hold it out of engagement 
with a similar spring contact 114 and a 
grounded contact 115. The disk is normally. 
locked by means of a hook 116 arranged to 
engage a notch in the disk and normally. 
heldin engaging position by a spring and 
move out of engaging position by the ener 
gizations of the magnet 74. In operation, 
the disk is moved against the tension of the 

7 

return spring until a definite number of 
teeth have passed below the spring 73, and is 
then allowed to return to normal with the 
resulting breaking of contacts 73 and 75. 
Were substation M equipped in the same 
manner as substation N, that is without the 
slot mechanism 69, the calling party would 

70 

now be free to operate his dial to send the 
necessary impulses. In the present instance, 
however, any break which might be made by 
contact73 Would bebridged by normal con 
tact 116 of the "slot’ mechanism so that 
there would be no resulting interruption of 
the line limb Pas would be necessary to 
callse the operation of the connected first 
Selector; consequently it is necessary for the 
calling party to deposit a “nickel' or other 
tolken in the slot of the slot mechanism 69. 
When this is done, the contact 116 is forced 
by the token to its alternate position. This is accomplished in the present instance by 
having a suitable projection from the con 
tact 116' extend into the slot. As indicated 
upon the lower portion of the substation dia 
gram, the pivoted end of the switch-hook 
is provided with an upward projection 117 
which engages the lower end of a pivoted 
arm 118 which is adapted to be moved in 
the slot in order to determine the disposal. 
of the token. When the receiver 65 is first 
removed from its hook, the projection 117 
allows the arm 118 to move to an intermedi 
ate position under the pressure of a spring 
119 carried by the arm 118 and bearing 
against the armature 120 of the polarized 
relay 70, which in normal position bears 
against a fixed stop. In case the connection 
is completed, the polarized relay is ener 
gized by a reversal of current, caused by the operation of the reversing relay. RW, to 
throw the upper end of the arm 118 to the 
left to collect the token by allowing it to pass 
downward through the right-hand outlet of 
the slot into a suitable receptacle. In case 
the desired connection is not completed, the 
token is returned upon the restoration of 
the receiver to its hook which forces the arm 
118 to the right to the position indicated in 
the diagram, thereby allowing the token to 
pass out of the left-hand outlet of the slot 
into a suitable holder. from which it may be 
taken by the calling party. 
Assuming now that the calling party has 

deposited his token and thereby interrupted 
a bridge about the contact 73, he will be at 
liberty to operate his calling mechanism in 
accordlance with the number of the telephone 
with which connection is desired which has 
been assumed to be No. 3456. The calling 
party will theirefore now rotate his dial far 
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tact 73 and will then release the same to 
allow it to retul’?n to its normal position'and 
he will follow this operation by similar oper 
ations in which he will rotate the dial sufi 130 
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ciently to bring, next, four teeth, then five 
teeth, and then six teeth, below the spring 
contact. 73. Considering only the effect of 
the first operation, it will be noted that as 
soon as the dial is removed front lo'nlal, contact spring 73 will be grounded through 
contacts 113-114-115; and while this 
ground renains, tlho primary relay l'IR' will 
be energized from the battery l over the 
strand I, line linal l’, through contact 73 to 
this groind at the substation, while second 
ary relay SlR will be energized from battery 
l'over the strand L', line limb S, and con 
tact 75 to this same ground. Consequently, 
the tiree resulting breaks and nakes of the 
contact 3 will cause three definergizations 
of the primary relay PR, and the single fol 
lowing break anci make of the contact 5 
will cause a single deinergization of the"Sec 
ondary relav SR'. A n inspection of the con 
tacts 21, 122, 123, 124 of the primary and 
secondary relays PIR and SR' will show 
that the three deinergizations of the primary 
relay I'lR vil cause the section of the strand 
I to the right of the condenser 10s to be 
grounded three times, while the single let 
ergization of the secondary relay SR' will 
cause the section of the strand I' to the 
right of condenser 109 to be grolin (led once. 
While relays IPR and SIR are energized, 
these sections of the strands are not ground 
ed by reason of the open contact 122 in one 
case, and the ope) contact 124 in t le ot laer. 

35 

40 

45 

From this, it will be seen that the passage 
of each tooth past the contact 73 has the effect of prodicing a nonentary groud 
upon the section of the strand I, to the right 
of condenser 108, and each movement of the 
single tooth past contact it as the effect of producing a single non entry gollingl po 1 
the section of the strand L to the right of 
conlenser 109. This t le gronding of the 
strand. I, three times has the effect of pro 
ducing three distinct energizations of the 
primary magnet l'M' of the first selector, 
the circuit being from the live pole of the 

50 

of bank contacts 42, 43, 44. 

55 

battery 13 
- net, close 

hrough the winding of Said illag 
ontact. 125 of the secondary off 

normal switch SO and stransl I, to ground. 
These three energizations will calise the 
wiper's 39, 40, 4 to move to the third grill 

Upon the first 
novelinent in this direction, the primary off 
normal contacts l’()’ Will be closed. Coll seriently, upon the subsequent grounding of 
stand I' secondary relay SR' will be el'I'- 
gize over a circuit extending from the ???? 

65 

pole of the |at (ory 13° through the wicting 
| f sai relay, closed prin: ry ol-norial con 

et 1:2(3. je sel sek'ondary () li-ni't hal ('() fl 
act 12 and strand L’ to grolintl. 'The eller 

gization of relay SIR will open its contacts 
28-12s) to disconnect, the wiper's 40-1 to 

prevent interference with possible, conver's:- 
tion-ove iltiply connected bank contacts 
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grounded contacts 42. 

in the manner heretofore pointed out in de 
scribing the line selector. The closing of 
contact 130 of relay. SR' will energize sec 
ondary magnet SM' by closing a circuit ex 
tending from the live pole of alternating 
current generator 131 through the winding 
of said lagnet, normal contact 132 of re 
lease relay RR and closed contact 130 of 
relay SR to ground. Due to the mechani 
al relation of the parts, the repeated ener 
gizations and detenergizations of the second 
airy magnet will cause the wipers to move in 
their secondary direction. Upon their first 
step in this direction, secondary off-normal 
contacts SO' will be opened, thus interrupt 
ing previous circuits for the primary mag 
met IPM” and the secondary relay S’R”. In - 
the meantime, the movement of contact 133 
to its aicernate position provides a substitute 
energizing circuit for relay SR' which ex 
tends via said contact, normal contact. 134 of 
release relay RR and closed contact 135 of 
release magnet RM' to wiper 39 and thence 
to ground So long as said Wiper engages 

In this case, as in 
the case of wipers 26 and 29, the end of the 
wiper is made sufficiently broad to engage a 
new contact 42 before disengaging a pre 
vious contact 42. In case the encountered 
contact 42 is that of a busy second selector 
W, its ground connection will extend over a 
wiper 39 of another first selector, through 
its closed contact 135 and normal contacts 
134-133. This secondary movement of the 
selector will continue until an ungrounded 
contact 42 is encountered, whereupon the se 
lector will stop. As soon as this happens, 
relay SR' will be decinergized with a re 
sulting connection of the wiper's 40-41 to 
the strands L-L', a resulting interruption 
of the secondary magnet circuit, and the 
restoration of ground to the wiper 39 and 
to multiply connected bank contacts 42, this 
rendering the selected second selector busy 
to other seeking first selectors. Thus, by this 
operation of the calling mechanism, the cir 
cuit of the calling line is extended to a sec 
ond selector of the third thousand group. 
The next step in the operation consists in 

operating the calling device to first ground 
the strant I four times, following this by 
a single grounding of the strand I through 
the agency of the primary and secondary 
relays Pir’ and Sl, as heretofore. The 
operation of the second selector in response 
to these inpulses is substantially, the samut; 
as that of the first selector just described. 
The grounding of the strand L four times 
aises four listinct energizations of the 
primary magnet IPM to cause the wiper's 
6, 47, 48 to advance to the fourth group of 
lank i croit acts 49, 50; 51; i alad the single 
grounding of the strand L', through the 
agency of the secondary relay SR. and sec 
ondaryº magnet SM”, starts the wipers over 
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the contacts in this group of bank contacts, 
and this secondary movement of the wipers 
is continued until an idle contact is encoun 
tered. The circuit for the primary magnet 

5 extends from the live pole of battery B 
through the winding of said magnet, sec 
ondary off-normal contact. 183, contacts 
48-40, 128, and strand Lto ground via con 
tacts. 122--123. The initial energizing cir 
cuit for the secondary relay SR extends 
from the live pole of the battery B through 
the winding of said relay, closed primary 
off normal contact 137 (closed upon the 
first primary movement of the switch), and 

15 closed, secondary off-normal contact 138, 

O 

gontacts 44-41, 129, and strand L' to 
grouild via contact 124-121. A maintain 
ing circuit is then established for the relay 
SR by way of its closed contact 139, closed 

20 contact 140 of release magnet RM' to wiper 
46 and contact - 49 to ground as longas 
grounded contacts are encountered. The 
ground connection, as in the case of the 
first selector, is obtained by way of a multi 

25 ple contact 49, a wiper 46 of soñne other sec 
ond selector V engaging said contact, closed 
contact 140 and normal contacts 141-132 
of said other second selector. The circuit of the secondary magnet similarly runs 

30 from the live pole of an alternating current generator 143, through the winding of said, 
magnet, normal contact 144 of release relay 
RR* and alternate contact. 142 to ground. 
The wipers 47-48 are also disconnected 

35 
145-146 of the secondary relay SR°. Thus, 
impulses, the circuit of the calling line is 
extendel to a connector having access to 

40 - ?? 

sand subscribers' lines. . ? The next step in the operation consists 
in grounding the strand L. five times, fol 
lowed by a single grounding of the strand 

45 L, through the agency of the primary and 
secondary. relays PR and SR as before.. 
The grounding of the strand L, five times 

- causes, five distinct , energizations of the pri-. 
mary magnet PM which, due to the me 
chanical construction of the parts, causes. 50 
the cominected wipers 52, 53, 54, to be moved 
to the fifth group of bank contacts 55, 56, 57. The energizing circuit for the primary 
magnet extends from the live pole of the 

55 battery B through the winding of said 
'magnet, contact. 147 of the secondary off 
normal switch SO, contacts 50-47, closed 
contact. 145, contacts. 43-40, closed contact 
128. and strand L to ground. On the first 

60 primary movement, as usual, the primary 
off-normal contacts POare closed and con sequently 
the winding of secondary magnet SM, 

| 65 whi 

during the secondary movement by contacts 
as a result of the transmission of the four 

the fourth hundred group of the third thou 

pon the single grounding of the 
a circuit is completed through 

sh may be traced from the live pole of 

9 

battery B", through the winding of said 
magnet, contact 148 of the primary off-nor 
mal switch PO“, contact 149 of the second 
ary off-normal switch SOº, contacts 51–48 
closed contact 146, contacts 44-41, ölosed 
contact. 129 and strand L' to ground. In 
the construction of the connector, the wipers 
are located two steps distant from the first 
Set of bank contacts. and the resulting single 
molmentary energization of secondary mag- ", 
net SM” is instruniental in stepping these 
\vipersone step nearerie saidbank con 
tacts; and, due to the Spacing of the con 
tacts of the secondary liff-normal switch 
SO, this first Secondary step of the wiper's 8 
causes contact 147 of off-normal switch SO 
to move to its alternate position and causes 
contact 149 of said switch to move out of 
engagement with its normal contact, but 
not into engagement with its alternate con 8 
tact, the latter insvement being performed 
by the next secondary step of the wipers. 
The next step in the operation consists in 

grounding the straid ill six times, followed 
by a single grounding of the strand L. 9 
Iue to the position of the contact 147, the 
grounding of the strand L six times causes 
six distinct energizations of the secondary 
magnet. SM* over a circuit extending, from 
the live pole of battery B through the 9 
winding of said magnet, closed contact 150 
of relay R, alternate contact 147, contacts 
50- 47, and so on over the heavily marked 
path to ground at strand L. The first ener 
gization of the magnet SM steps the wipers 1 
into engagement with the first set of bank 
contacts in the desired group and moves 
contact. 149 to its alternate position. The 
six distinct energizations therefore move the 
wipers into engagement with the sixth set I 
of bank contacts in the particular selected 
group and these are the bank contacts of 
the line SP. Thus a complete connection 
is established from the substation M over 
the heavily marked circuit to the substation 1 
N, except that the stands L2-L are inter 
rupted at the relay CR which I may tem a 
“closing relay. . 

Called lie idle. 
It will be, noted that the above connec 

tion is completed without the application of 
the final ground to the strand L. When this is applied, a circuit is completed 
through the lower winding of the relay BR; 1 
which, for convenience, I may term a “busy 
relay because part of its function is to apply 
the “busy' signal to the calling line. The 
energizing circuit for this relay extends 
from the live pole of the battery B: through 1 
the lower winding of said relay, closed con 
tact 151 of relay R, alternate contact. 149, 
contacts. 51-48 and thence over the lower 
heavily marked path to strand L and 
ground. This energization of the relay BR l. 
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circuit extending from the live pole of the 
generator 163 through alternate contact 160, 

85 

LO 

is momentary only. If it be assumed that 
the called line S'P' is idle, then there will 
be a potential at the contacts 55 equal to 
that of battery B, due to the connection of 
the cut-off relay and normal contact 84 of 
the line relay, and consequently the move 
ment of contact 152 of relay BR to its al ternate position will not be instrumental in maintaining said relay energized, since bat 
tery opposes battery over the resulting cir: 
cuit. However, á circuit will be completed 
from the live pole of battery B through 
the winding of relay R, momentarily closed 
contact 153 of relay BR and normal contact 
154 of release relay RR to ground. The 
energization of relay R will open contacts 
150 and 151 to disconnect the secondary 
magnet SM and the lower winding of relay 
BR from strands L-L respectively. At 
the same time, it will close contacts 
154-155, by the latter completing a lock 
ing circuit through the same grounded con 
tact 154 of the release relay, and, by the 
former, completing a circuit for relay RG, 
which I may term a "ringing” relay because 
of its control over the application of ring 
ing current to the called line. This circuit 
may be traced from the live pole of the bat 
tery B through the winding of cut-off re 
lay CO, normal contact 84 of line relayLR, 
contacts 55-52, normal contact 152 of re 
lay BR, closed contact 154 of relay R, 
and the winding of ringing relay RG to 
ground. At this point, it may be noted 
that where the “slot' mechanism is omitted 
at the substation, as is the case at substation 
N, there is no need of a battery correspond ing to battery B of the calling line, and 
the line instead may be normally connected 
to the battery B corresponding to the bat 
tery B of the calling line. The energiza 
tion of this relay will close a circuit extend 
ing from ground through closed contact 157, 
closed contact 158 of relay CR, winding of 
? relay FF to the live pole of the battery B. By the closing of contact 159 of 
"ringing relay RG, a connection is com 
? from wiper 54 through contact 160 of ip-flop relay FG, closed contact 159 and winding of tip relay TR to ground. The 
closing of contact 161 of relay RG completes 
a connection between the live pole of battery 
B and wiper 53, which includes an imped 
ance coil 162. Due to the presence of the interrupter 156 in the circuit of the flip-flop 
relay FF, said relay is repeatedly ener 
gized and deénergized; and due to the con 
nection of its contacts, alternately connects the tip relay TR and the ringing genera 
tor. 163 to the wiper 54. Thus intermit tently, ringing current is supplied over a 

wiper 54, contact 57, line limb S', closed 
contact. 75, condenser 164, switch-hook 64, 
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call-bell'66, closed contact 73, line limb P', 
contact 56, wiper 53, closed contact 161, in 
pedance coil 162 to the live pole of battery 

. Thus ringing current is intermittently 
applied to actuate the call-bell 66. As soon as the called party responds by removing 
his receiver from its hook, he completes a 
path for battery current through his substa 
tion and thereby a current flows from the 
live pole of the battery B° through im 
pedance coil 162, closed contact 161, wiper 
53, contact 56, line limb P', through the sub 
station, line limb S', contact 56, wiper 54 
and whenever contact 160 connes into its nor 
mal position through said contact, closed 
contact 159 and winding of tip relay TR to 
ground. The relay TR is thus energized 
upon the response of the called party. The 
resultant opening of its contact 165 prevents 
a possible circuit through protective resist 
ance 166, contact 167 of relay CR and the 
winding of release relay RR as soon as re 
lay CR is energized in the subsequent op 
eration. This energization of relay CR is 
brought about through the other contact 168 
of relay TR which closes an energizing cir 
cuit for said relay extending from the live 
pole of the battery B through the relay 
winding and closed contact 168 to ground. 
In order that the relay CR may remain ener gized independently of subsequent manipu 
lations of the called-for party's switch-hook, 
it is provided with a locking circuit which 
extends through its contact 169 and normal 
contact 154 of release relay RR. By means 
of contact 170 of relay CR, a ground connec 
tion is provided for the bank contact 49 of 
the associated second selector. While the 
relay CR remains deemergized, this path ex 
tends from contact 49, through contact 171 
of primary off-normal switch PO, normal 
contact 170 and winding of release relay 
RRs to ground. While relay CR remains 
energized, this ground connection extends 
directly to ground through its contact 170. 
By means of the contacts 172 and 173 of 
relay CR, the wipers 53-54 are disconnect 
ed during their selecting movements; and upon the energization of said relay, the 
talking strands are finally completed at this point. 
The response of the called party is also instrumental in operating the printing mag 

net 58 associated with the line selector and 
also in collecting the token deposited in the 
slot mechanism 69 of the calling party. 
From the circuit previously traced through 
impedance coil 162 of the called line, and the 
line limbs, and tip relay TR, it will be seen 
that as soon as the called party removes his receiver and the relay CR his operated to 
close its contact 173, there will be a flow of 
current through the relay 45 associated with 
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reverse relay RV, which may be traced from 
the live pole of the battery B, through the 30 
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winding of 
rela ? strand L’, over the lower heavily 
marked path to strand L, thence through 
wiper 53, contact. 56, line limb -IP, through 
the substation, line limb S', contact 57. 

| wiper 54, normal contact 160 of relay IFF, 
closed contact 159 of relay RG, and winding 
of tip relay TR to ground. Relay 45 will 
thus be energized aid, by closing its contact 
174, will cause the energization of reverse re 
lay RW, the circuit for said relay extend 
ing from the live pole of the battery B. 
through the winding of said relay and closed 
contact 174 to ground. The opening of coln 
tact 175 of relay 45 will prevent a possible 
release circuit through release relay RR 
when the reversing relay RV is energized. 

20 

30 

As is clear from the cross-connections 
176 177, the energization of relay RV dis 
connects relay PR front stan, L and con 
nécts it to Stran L“ und siñilarly discon 
uects relay SR fronn strand L. and con 
ufects it to strand L. Thus the supply of 
current from the latteries --l' to the sub 
station. M is reversed and the polarized re 
lsy at the substation is therely operated in 
tle manner previously described to collect 
the coin deposited in the slot. As pointed 
out heretofore, the ground connection with 
the contact 23 of the master-switch () is ob 
tained through a contact, 178 of the reversing 

a relay RV. This relay is also preferably 

S5 

provided with a contact 179 which is adapt 
ed to ground one terminal of the printing 
magnet 58 which is included in circuit with a battery l8, thereby operating the printing 

it mechanism in the manner heretofore de 

40 

scribed. Thus it will be seen that the token 
deposited by the calling party in case slot 
service is employed, or the record of the call 
in case measured service is intended, are not 
completed until the called party has re 

45 

verse relay would 

50 

sponded to the call. ?? 
At this point it may bc, noted that in case 

the meter mechanism X is not to be em 
ployed, preferably the contact 179 of the re 
erse ómitted, alternate con 

tact 95 of secondary relaySR of the line se 
lectó 
of to ground through the relay 61, and the 
wipel 34 would be disconnected from the 

... wiper 26 or wholly omitted, together with 

5 

th? bank contacts 35, from the switch struc 
tire. It will also be understood that in 
practice it is not usually considered neces 
sary 

; : against 
to record a completed connection 

a -line. whose subscribers are 
equipped with nickel-in-the-slot service. 
Moreover, although the only subscriber's line 
shown in full in Fig. 1 is equipped with slot 
service mechanism, there may be other lines 

... belonging to the same calling group not thus 
equipped. Thus, some or all of the lines of 
any calling group may be individual, or one 
party, lines having limited or measured serv 

relay 45, alternate contact 124 of 

would be directly to ground instead 

ice. In such cases, the record given by the 
meter mechanism X is highly desirable. 
Again there may be certain groups of lines. 
in which all subscribers are provided with 
slot service; in such case the meter mecha 
nism X may be on litted. 

L 

70 

With the parties, thus connected, trans 
mission current will be supplied from the 
batteries b-l' to the calling party's trans 
nifter and to the called party's transmitter 
from the battery IB, the latter connection 
being, as before indicated, from the live pole. 
of the battery through in pedance coil 162 
to one side of the circuit, and from the 
grounded pole of the battery through tip re 
lay TR to the other side of the circuit. 

(alled line busy. 
Now, if it be assumed that the called line 

is busy by reason of some other connection 
la ving been established there with, then, as 
previously noted, the test contacts 55 would 
?be connected directly to ground. In such . 
cvent, the final secondary impulse trans 
mitted to the connector would, as before, re 
sult i 1 mionentarily energizing the relay 
BIR; but said relay would not be allowed to 
return to normal, but would be held up by 
reason of the completion of the circuit 
through the live pole of the battery B. 
through its upper winding, closed contact 
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85 
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95. 
152, wiper 52 and contact 55 to ground. In 
such event, the relay R would be energized 
as before by reason of the closure of contact 
153, but it would not in turn cause the ener 100 
gization of relay RG, since the energizing 
circuit for this magnet must include normal 
contáct 152. ???? 
of the closure of contact 180 of relay BR, a 
busy signal is transmitted to the calling 
party through the agency of a primary cir 
cuit, including intel'rupter 181, one winding 
of the induction coil 182. and the battery B, 
in association with a secondary circuit. in 
cluding the other winding of said induction 
coil, a condenser 183, closed contact 180, the upper heavily marked path including line 
limb P, the receiver and condenser at the 
substation, line limb S, and the lower 
heavily marked path to such ground 

On the other hand, by reason 
05 

1.0 

115. 
connections as may be found thereon. Due 
to the characteristic signal produced by the 
induction in the secondary circuit, the call 
ing party will understand that the desired 

up his receiver. 
I?elease 

line is not available to him and will hang 120 

This leads naturally to the consideration 
of the release of the various switches em ployed in establishing a connection. 

between the substations Mand Nand con 
versation has been carried on between these. 

ation M.180 stations, if the calling party 

Assum-. , 
ing "that the connection has been completed. 

125 
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first hangs up his receiver, all the switches 
will be released and restored to normal ex 
cept the connector W; if then, the called 
party at station Nhangs up his receiver, 
this connector will be released. If, on the 
other hand, the called party first hangs up 
lis receiver then the first selector U, second 
selector W and connector W will be released; 
then as soon as the calling party restores his 
receiver, the line selector Q will be released. 
Again, if it be assumed that the line circuit 
of a calling line has been extended through to 
the desired called line and the latter is found. 
to be busy, then if the calling party restores 
his receiver to its hook, all the switches will 
be released and restored to normal. Likewise 
if at any time in the process of extending 
the calling subscriber's circuit, he decides 

. , not t6 complete the call, he may restore his 
20 

25 

receiver to its hook and thereby release all 
the switches which have thus far been op 
erated and they will be restored to normal, Considering these, releasing operations 
more in detail, it will be remembered that 
during conversation the relays PR and SR 
are maintained continuously energized over 

30 

the calling line circuit. The restoration of the calling party's receiver to its hook in 
terrupts this energizing circuit and these 
relays become deemergized, thereby allow 
ing their contacts 102-103 to close, thus completing a release circuit which may be 
traced from the live pole of battery B' 
through the lower winding of release relay 
RR, closed contact 101 of secondary off 
normal switch SO, said closed contacts 
102-103, and the winding of release relay 
RR of the first selector U to ground. The 
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closing of this circuit energizes both release 
relays R.R. and R.R'. The former by clos 
ing its contact 184 completes a lockingcir cuit extending through its upper winding, 
closed contact 91 of the primary off-normal 
switeh - PO , and normal contact 88 to 
ground. This connection to ground from 
the contact 184 also causes the energization 
of release magn 
mechanical construction of the parts, re 
leases the switch wipers and other parts and 
allows them to return to normal under the 
taction of its returning springs. In order 
that the wipers 27 and 28 may be discon 
nected from other parts while returning 
over bank contacts 31 and 32 multiply con 
nected to other switches, the relay SR is 
energized during this return movement. 
This energizing circuit extends from the live 
pole of battery B through the winding of 
said relay, alternate contact 90 and after. 
nate contact 94 of release relay. RR to 
ground. The locking circuit of the release 
relay RR is maintained until the primary 
off-normal contact 91 is opened upon the re 
turn of the switch to normal. The energiz 
ing circuit of relay SR is also maintained 

1,257,283 

et RM which, due to the 

until the wipers have completed their return 
movement in a secondary direction. At this 
time the circuit is interrupted at contact 90. 
of the secondary off-normal switch SO. Al 
ternate contact 96 of the release magnet RM 
is instrumental in placing a ground upon 
the associated master-switch bank contact 23 to cause the operation of the master-switch 
in case the release relay RR and release magnet RM are energized upon the line se 

- lector selecting the calling line, which would 
occur if the calling party hung up his re 
ceiver before the line selector had com 
pleted the selection. 

i The energization of release relay RR” of 
the first selector U, by closing its contact 
185, completes a circuit from the live pole of 
battery B" through the winding of relay 
SR', closed contact 126 of the (??,ù??? off 
normal switch PO", closed contact 185, and 
winding of release relay RR' to ground, 
thereby maintaining the release relay RR 
????"????????? and energizing the secondary re lay S.R. The energizing of these relays 
closes a circuit for the release magnet RM 
which extends from the live "?? of battery 
B through the winding of said magnet, 
alternate contact 132 and closed contact 130 
to ground. The structure of the parts is 
such that the energization of this magnet 
releases the switch and allows its parts to 
return to normal. The energization of re 
lays SR also disconnects the wipers 40-41. 
during their return movement. The circuit 
for the relays RR and SR’ is interrupted 
by primary off-normal contact 126 when the 
switch has reached its normal position. The 
release of the first selector U is relayed to 
the second selector W by the closing of al 
ternate contact, 134 over a circuit which ex 
tends from the live pole of battery B? 
through protective resistance 186, alternate 
contact 134, closed contact 135, wiper 39, 
bank contact 42, closed contact 187 of pri 
mary off-normal switch PO of the second 
selector-V and winding of release relay RR 
of said selector to ground. This circuit is momentary only being interrupted by con 
tact 135 upon the energization of release 
magnet RM’. - 
The energization of release relay RR” 

completes a circuit, which may be traced 
from the live pole of battery B through the 
winding of secondary relay SR, closed pri 
mary off-normal contact 137, closed contact 
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120 188 of relay RR through the winding of said relay to ground, thereby maintaining the 
release relay. energized and energizing relay 
SR. The joint energization of these re. 
lays, as in the case of the first selector U, completes an energizing circuit for the re. 
lease magnet RM which may be traced from 
the live pole of battery B through the wind 

125 

ing of said magnet and alternate contacts 
144 and 142 to ground, The energization 180 
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of release magnet, as before, eauses the 
restoration of the switch parts to normal 
and during this return movement, the en 
ergization of the secondary ºlay SR? main — 
tains the wipei's disconnected. U 
tacts of the primary off-normal switch PO? 
are opened and the previously traced circuit 
of the relays SR and RR interrupted. 
As before, the release of the second selector 
W closes, a circuit, which may be traced from 
the live pole of battery B" through protec 
tive resistance 189, alternate contact 141 of 
relay RR?, closed contact 140 of release mag 
met RM”, wiper 46, bank contact 49, closed 
contact 171 of primary off-normal switch 
}(), alternate contact 170 to ground. In 
der the aSSumption that the calling party 
has first hung up his receiver, the comple 

20 

40 

45 

50 

tion of this circuit does not cause the release 
the connector W. This release will not 

(ecii) until the called pality at substation N 
i'estores his receiver to its hook. Thus it 
will be seen that if the calling party restores . 
his receiver before the called party, the 
switches Q, U and V will be restored to 
normal. Now when the called party hangs 
up his receiver he will interrupt the circuit, 
over the line limbs by which the tip relay 
TR. was maintained energized, and at once 
a release circuit will be closed from the live pole of battery B, through. protective re 
sistance 166, closed contact 165 of relay TR, closed contact. 167, through the winding of 
release relay. RR' to ground, thereby ener 
gizing said relay to cause it to close. altel 
nate contact i54 and thereby energize re 
lay magnet RM, which, due to the mechani 
call construction of the parts, releases the 
switch parts and allows then to return to 
ornial. Since, during the conversation, re 

lays, R. and CR were locked tip over a cir 
(it including normal contact. 154 it will 
be seen that these relays will be deemergized energ circuit extends ovel one side of the heavily 110 upon the energization of release relay. Rl, 
and furthermore, since the cut-off relay ( ) 
of the called line and the relay R.G. are held 
up over a circuit including contact. 54 of 
J'elay, R, this circuit will be interrupte amic 
the cut-off relay and said magnet deiner 
gized and the associated contacts allowed to 
return to normal. Likewise the retirin of 
the wipers to normal will case a restora 
tiojn of the primary andi secon (lary off-ne»rº 
Inal, conta«:ts l’()* and S()* to tlheir norma 
positions. It may also be. noted that the de 
cellergization of relay : ( “R is inst rimental im 

60: 

interrupting the energizing circuit of the re 
lease relay RR". Thus, all the connector 
l: its are 'est)'ed to norinal. . 
Now, if it be assumed that the ('au lleol fel 

line SIP be busy, then the restoration of 

65 

the calling party's receiver to its hook will 
cause a release of this switcles (), and V 
by the closing of the circuits in the manner 

pon the re 
turn of the switch parts to normal, the con 

off-normal switch PO, closed contact. 19. 
said relay to ground. . . . 

tends from the live pole of batter 

i. 

LB 

just described. From the previous descrip 
tion it will be remembered that when the 
-desired called line is busy, the relays BR 
and Rare locked up, the former over a cir 
cuit including the wiper 52, and the latter 70 
ovel a circuit including normal contact 154 
of release, relay RR. Under these condi 
tions then the relaying action of the second 
Selector V will not be impotent, as in the 
case just considered, but a circuit will be 75 completed by the energization of its relay 
RR which, as before will extend from the live pole of battery B through protective, 
resistance 189, alternate contagt 141, closed 
contact 140, wiper 46, bank contact 49, closed 80 
contact 171 of primary off-normal switch 
PO, and thence, instead of direct to ground, 
through normal contact 170 and the wind 
ing of release relay RR* to ground. ''us 
the release relay is energized with the con- 85 
sequent energization of release magnet, RM: 
and restoration of the Switch parts, as here 
tofore described. To give time for this 
restoration, the release relay RR’ is locked 
tip over a circuit extending from the live 90 pole of battery B EE protective re 
sistance 190, closed contact 191 of primary 
of release relay RR and the winding of 

. . . . . . ; ; ; ; r 95 

Now consider the case in which the called, 
instead of the calling, party. first restores 
his receiver to its hook. In such event, as: 
heretofore, the circuit of the called line is broken with the consequent deepergization 
of the tip relay TR, and the connector. W 

100 

is released by the closing of its circuits in 
the manner heretofore fully described... At 
this point it will be remembered that the 
reyer'sing relay. RV, by which the polarized 105 
relay 70 of the slot mechanism at the calling 
station M was actuated, is maintained ener 
gized during conversation by the continued. 
energization of relay 45, whose energizing 
marked circuit, out over one limb of the 
called line and back over the other, and 
thence to ground through tip relay TR 
Consequently when the called party, restores 
his receiver to, its hook, the relay 45, is de- 115 
energiged. Thus a circuit for the release. 
relay. iš RY is : completedl. - This circuit ex 

through protective resistance, 193.closed 
contact 17 of relay. 45, closed contact. 194 120 of relay RV, and winding of release, relay 
RR' to ground. The energization of this 
relay. is instrumental in causing the release: 
of the first selector U with the subsequent 
release of the second selector. W. in the man- 125 
ner hercetofore, fully i described. From this 
it will be seen that if the called party, first 
restores his receiver to its hook, all...they 
switches employed in the connection are re 
stored to normal except the line selector. 13(, 
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This, however, is restored to normal as soon 
as the calling party interrupts his line cir 
cuit by restoring his receiver to its hook. 
This, as before described, causes the clos 
ing of contacts 102 and 103 by relays PR’ 
and SR' with the consequent energization 
of release relay RR of the line selector. 
This as before described, is instrumental 
in returning the parts of the line selector to normal. 
It remains now to consider the effect of 

the calling party's restoring his receiver to 
its hook at various times prior to the com 
pletion of a connection. Thus for exam 
ple, if he immediately restores his receiver 
after having removed it, the effect will be 
to cause an idle line selector to select the calling party's line and then immediately 
release and restore all parts to normal 
From the previous description it will be 
seen that the closing of the calling line cir 
cuit by the removal of the receiver initially 
energizes the line relay LR and that this 
line relay is then locked up over a local cir 
cuit independent of the manipulation of 

hook at the substation. Conse 
quently the conditions which determine the 

SO 
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operation of an idle line selector are main 
tained until such selection is accomplished. 
As soon as this takes place, however, the 
primary and secondary relay.PR' and SR 
will not be energized, as before described, 
over the calling line circuit since the im 
mediate restoration of the receiver to its 
hook has interrupted the energizing circuit 
for these relays. It therefore follows that 
as soon as the actuated line selector has es 
tablished connection with the calling party, 
it is immediately released in the manner 
heretofore described by the closing of the 
release circuit extending from the live pole 
of battery B through the lower windin 
of release relay RR, closed contact 101 o 
secondary off-normalswitch SO, closed con 
tacts 102 and 103 of relays PR and SR' 
and the winding of release relay RR to 
ground. As before indicated at this time 
the necessary ground connection to the con 
tact 23 of Ke master-switch O for causing 
the operation of the master-switch extends 
through alternate contact '96 and either to 
ground through normal contact 95 and re 
ay 61, or to ground through alternate con 
tacts 95, 90 and 94. Thus the master-switch 
is operated in the manner heretofore de scribed to bring its wipers into engagement 
with bank contacts corresponding to an idle 
line selector. From this, it will be seen that 

60 
the removal of the calling party's receiver 
always extends the calling line circuit 
through to a first selector U, and the resto 
ration of the receiver either before this con 
nection has been completed, or after it has 

65 
been completed and before operating the 
calling apparatus, is instrumental in releas 

for subsequent operation. ing the parts and placing them in condition 
Obviously from the preceding, if the call 

ing line circuit has been extended through 
to a first selector U and the calling party's 
receiver is then restored, the same release 
of the line selector will be obtained, and 
this release will be relayed to the first se 
lector U in the manner heretofore described. 
Likewise if the connection has been ex 
tended to the second selector W, the same 
releasing operations will occur and the re 
lease of the first selector will be relayed to 
the second selector W with a resulting resto 
ration of its parts to normal in the manner 
heretofore described. 

Trunking between eachanges. 
For the purpose of trunking between ex 

changes, I preferably employ the circuit ar. 
rangement illustrated in Fig. 2, which isto, 
be considered in connection with the dia 
gram of Fig. 1. Trunking circuits of this 
character may be employed between the 
second selectors W and connectors W, or 
between the first selectors U and the second 
selectors W. In the former case, in order to complete the diagram, Fig. 2 should be 
placed between the parts 2 and 3 of Fig. 1: 
while in the latter case, Fig. 2 should be 
considered as interposed, in part 2 of Fig. 
1, between the wipers 39, 40 and 41 and the 
associated bank contacts 42, 43 and 44 of 
the first selector U, thus bringing, wipers 
39, 40 and 41 into coöperation with the bank 
cóntacts i95, 196 and 197, and the wipers 
198, 199 and 200 of the selector UT’’ into co 
operation with the bank contacts 42, 43 
and 44. With this latter arrangement, the 
selector U becomes practically a trunk se 
lector and will be referred to as such in 
the description of these trunking circuits, 
while the switch U becomes the first selec 
tor, leaving V a second selector as before, 
cooperating with the connector W. With 
this latter arrangement, it is possible to 
interconnect, on the assumptions of hun 
dred point switches and ten percent. trunk 
ing heretofore assumed ten exchanges of 
ten thousand lines each. In such event as 
before, the lines of each exchange would be 
divided into one hundred groups of o?ie 
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hundred lines each and tonn line selectors 
would be assigned to each group, thus pro 
viding one thousand line selectors. There 
would also be one thousand trunk selectors, 
one thousand first selectors, one thousand 
second selectors and one thousand connec 
tors. The trunks from the trunk selectors 
at each exchange would extend to first se 
lectors at its own and every other exchange. 
Thus, preferably the first row or group of 
bank contacts of each trunk selector would 
be assigned to trunks runninp to the first 
exchange, the se ind row or group to trunks 

20 
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running to the second exchange the third 
row or group to trunks running to the third 
exchange, and so on throughout the ten ex 
changes. Obviously a similar arrangement 

5 could be provided for interconnecting the 
selectors in case the trunking circuits were 
arranged between the switches V and W. 
With the arrangement outlined, it will also 
be apparent that connection may be made | 10 with ?xchanges having less than ten thou 
sand lines. In such event, if any exchange 
has less than one thousand lines, one set of selectors could bé omitted completely - from 
such exchange. By thus omitting, say, the 

i 15 second selectors, the wipers of the con 
nectors would be multiply connected i di 
rectly to the bank contacts of the first se 

i lectors. .? · · · Referring more particularly to the dia 
20 gram of Fig. 2, the apparatus to the left of 

the dot and dash line E-E will ordinarily 
be located at one exchange, while that to 
the right of said line will be located at 
another exchange, usually located at some 

25 distance from the first, and conversation 
and the necessary signaling operations will 
be carried on by the use of the two trunks 
L-L only. The switch mechanism U' ... at the right of the diagram includes in 

30 addition to the wipers. 198, 199 and 200, 
heretofore referred to, the usual primary 

* * magnet - PM*, secondary magnet SM*, * pri 

normal switch SO, secondary relay S.R.", 
35: release relay RR" and release magnet RM 

all of which coöperate in the manner here 
tofore presented in describing the selectors 
U and V. The remaining apparatus in 
cludes merely simple mechanism which is 

40 diagrammatically illustrated and its func 
!.tions will be understood from the descrip 
tion of the operation of the circuits. 

Operation. 
45 - Considering the complete diagram of Fig. 

1 with the trunking circuit of Fig. 2 inter 
... posed between the switches T and V as here 

... tofore described, the operation of the trunk 

ceilier from its hook and thereby extended 
', histline circuit to include the trunk selector 

UT, î?, will : be necessary for him to operáite 
''dis ?tial mechanism five times instead of 

... as heretofore described, in order to 
lcona etcy, his connection with the desired 
alled line. The first set of impulses will be 
truriental in eatising the trunk selector 

ri to.that group or row 
g access, over con 

tlth Iks ti lange in which the 
ired citilled lir es. - Subsequent 

: "intrises. will successively operate the first 
selector U”, socond selector V and the con 

65 nector W of the selected exchange, in the 

5 s 

ary off-normal switch PO'secondary oft 

::ing circuits will now be considered. Assum er momentary energization of the primary is 
50 -ing that the calling party renoved is re- - 

. . . . . 

same manner as the four sets of impulses 
operated the first selector, second selector 
and connector as heretofore described. Con sidering this operation more in detail and 
assuming that the calling party has removed 70 
his receiver and transmitted his first set of 
impulses and is about to transmit the second 
set of impulses, then, under this assumption, 
the wipers 39, 40 and 41 of the trunk se 
lector U will be in engagement with the 75 
bank contacts 195, 196 and 197 associated 
with the trunks L-L which extend to the 
desired exchange. Now assuming that the 
calling party is calling the same number in 
the selected exchange as before, then the 80 
second set of impulses will successively 
ground the trunk Lof the trunk selector U. 
three times followed by a single grounding 
of the strand L’." These impulses will be 
repeatèd over the trunks L-Lº to the se 85 
lected exchange, there to cause the first se 
lector U" to step its wipers 198, 199 a?d 200 
to the third group of bank contacts 42, 43 
and 44. Each ground placed upon the trunk 
L will complete a circuit extending from 90 
the live" pole of battery B through the 
winding of primary relay PR, normal con 
tact 201, bank contact 196, wiper 40 to the 
trunk L, and thence to ground. Thus each. 
grounding of the trunk L will cause amo-95 
mentary energization of the relay PR which 
in turn by its contact 202 will momentarily 
ground the trunk L'ithereby completing a 
circuit which may be traced from said 
trunk through normal contact 203 of the 
relay 204, closed contact. 205 of relay 

00 

206 and winding of primary relay PR 
to the live pole of battery B. This will 
in turn momentarily energize primary re 
lay PR, which, through its contact 207, 105 
will complete a circuit for the primary mag 
net PM which may be traced from the live 
pole of battery B" through the winding of 
said magnet, closed contact 208 of off-nor 
mal switch SO“, closed contact 209 of re 
lease relay RR and closed contact 207, to 
ground. Thus it will be seen that each 
ground placed upon the trunk L. causes a 

110 

magnet. PM which causes: a corresponding 115 
advance of the wipers of the switch U'. Be 
fore considering the effect of the ground 
placed on the trunk L, it should be noted 
that the energization of relay PR closes its 
contact 210 to thereby energize relay. 211, 120 
which in turn closes its contact. 212 to 
flhereby establish a locking circuit (ixtend 
ing through bank contact: 195, wiper 39, 
closed contact. 135, normal contacts 134 and : 133, to ground. The energization of re-125 
lay. .211 by closing its contact .213, com 
pletes, an energizing circuit for relay.94 
which in turn is loelked up over a circuit 
including its closed contact 217 and closed 
contact 218 of relay 219, R lay 219 has 130 
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a double winding which is grounded at 
its center and connected between the trunks 
L-L by way of contacts 220 and 221 on 
the one hand, and contacts 222 and 223 on 
the other. The single grounding of the 
trunk L following the groundings of the 
trunk L, completes an energizing circuit for 
the secondary relay SR, which may be 
traced from the live pole of battery B 
through the winding of said relay, normal 
contact 224, contact 197, wiper 41, and 
strand L', to ground. The resulting single 
energization of the secondary relay SR" 
moves its contact 225 to its alternate posi 
tion thereby connecting trunk L to ground. 
This grounding of the trunk L completes 
ai energizing circuit for the secondary re 
lay SR which may be traced from the live 
pole of battery B through the winding of 
said relay, normal contact 226, trunk L, to 
ground. The energization of the relay ŠRé 
similarly grounds that portion of the trunk 
L to the right of contact 226 through the 
agency of its contact 227, and an energizing circuit for the secondary relay SR is thereby 
completed over a path which may be traced 
fron the live pole of battery B through the 
winding of said relay, closed contact, 228 of 
off-normal switch SO, closed contact 229 
of off-normal switch PO to trunk L. 
and ground. Thus it will be seen that the 
single grounding of the trunk L. causes an initial energization of secondary relay 
SR which is instrumental in closing a cir 
cuit for the secondary magnet SM which in 
cludes the alternating current generator 230, 
normal contact. 231 of release relay RR and 
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closed contact 232 of relay SR. The re 
sulting repeated energizations and deener 
gizations of secondary magnet SM cause 
the wipers of the switch U' to move in a 
secondary direction over the contacts of that 
roup to which the wipers have been moved 
y the primary magnet PM. Upon the first 

secondary movement, the secondary off-nor 
mal contacts SO are opened and the in 
itial energizing circuit of the relay SR' is 
replaced by a circuit including alternate 
contact 233 of said relay, normali contact 
234 of the release relay, closed contact. 235 
of release magnet RM and wiper 198 to 
ground, so long as, said wiper engages a 
grounded contact which it will continue to 
do until an idle selector W is found. When 
such a selector is encountered, the circui. of 
the relay SR will be opened and in turn 

· will open the circuit of the secondary mag 
net SM and thereby discontinue the fur 
ther secondary movement of the wipers 198, 
199, 200 in the same manner heretofore ex plained in describing the operation of the 
switches U and W. During the secondary 
movement of the wipers they are discon 
nected by means of the contacts 236 and 287 
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current which 

of relay SR. Thus far the circuit of the 
- calling line has been extended through the 
trunk selector and the trunks L-L to the 
first selector U. 
Th? next step in the operation consists in 

transmitting four impulses over the pri 
lnary side of the circuit followed by a sing: 
secondary impulse. As before, the primary 
impulses are repeated by means of the re 
lays PR and PR", but in this instance the 
energizations of relay PR do not complete 
a circuit through the primary magnet PM. 
of the first selector U' as before, but instead 
completed a circuit through the primary 
magnet PM of the second selector V which 
may be traced from the live pole of battery 
B” through the winding of said magnet, 
closed contact 136 of the off-normal switch 
SOº, bank contact 43, wiper 199, closed con 
tact 236 and closed contact 207 of relay PR to ground. The subsequent secondary 
impulse is similarly repeated by means of 
the secondary relays SR and SR but in 
this instance, the movement of contact 227 
of relay SR to its grounded position does 
not complete a circuit through relay SR" 
of the first selector U but instead completes 
a circuit through the corresponding relay 
SR of the second selector W which may 
be traced from the live pole of battery B 
through the winding of said relay, closed 
contact 137 of off-normal switch POP, closed 
contact 138 of off-normal switch SO, bank 
contact 44, wiper 200, closed contact 237; 
trunk L and alternate contact 227 of re 
lay SR to ground. Thus the repeated pri 
mary and secondary impulses are instru 
mental in operating the second selector W. 
in the manner heretofore described. Like wise the primary and secondary impulses 
which operate the connector Ware repeated 
by means of the relays PR and PR" in the 
case of the primary impulses, and relays 
SR and SR in the case of the secondary 
impulses. w 

ow if it be assumed that the line with 
which the gonnector W establishes connec 
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tion is busy, then the apparatus of the trunk 
sing circuit will not be further actuated until 
the calling party hangs up his receiver and 
the parts are released, as will be herein 
after more fully explained. Apath for the 

h priduces the busy signal, 
however, will be provided back from the 
connector over the trunk. Lº including con 
densers 238 and 239, normal contact 202 of 
primary relay FR" and condenser 240 and 
thence to the calling line as before, return 
ing to the on the other side of the 
circuit, which grounds include thet from the 
contact. 19 ? normal contact 224 of "???? Pof relaySR and battery B. - 
Now if the called line is found idle, then 

upon the called party removing his receiver 
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which thereupon establishes an energizing 
circuit which extends from the live poleo battery B" through the winding of relay 
SR, closed contact 254 of off-normal switch 

5 PO', alternate contact 253 and sinding of 
release relay RR to ground, thereby discon 
necting the wipers i9 and 200 and main 
taining the release relayer?ergized until the 
switch parts are restorfegy tó normal; in the 

10 manner heretofore described in connection with the description of the operation of the 
other selectors. As in other cases, the wiper 
198 is momentarily connected to the live 
pole of battery B" by way of closed contact 

15 235, elternate contact 234 and protective 
resistance 255. This circuit is interrupted 
upon the energization of release magnet 
RM, but its duration is of sufficient length 
to cause the energization of the release relay 

20 RR of the second selector W, thus causing a 
restoration of the parts of this circuit to 
normal but without causing the release of 
the connector W. Thus, as before, the hang 
ing up of the calling party's receiver re 

25 stores all the apparatus to normal except the 
connector associated with the called line. 
This connector is subsequently restored upon 
the restoration of the called party's receiver 
to its hook in the manner heretofore de 

30 scribed. : - " 
Now if it be assumed that at the end of 

conversation the called, instead of the call 
ing, party first hangs up his receiver, then, 
as previously described, the ground connec 

s5tion from the wiper 53 over the called line 
8 and through the winding of tip relay TR 

will be interrupted and at once release cir 
cuits for the trunk selector U, the first Selec 
tor. W and the connector W will be closed. 

40 The latter as previously traced extends from 
the live pole of battery B through protec 
tive resistance 166, closed contacts 165 and 
167. and winding of release relay RR to 
ground. The releasing operation which fol 

45 lows the closing of this circuit has been de 
scribed heretofore. The release circuit of . 
the trunk selector U is completed as the re 
sult of the deënergization ofrelay 45 which 
is held up, during conversation over the 

50 called line. This circuit includes protective 
resistance, 193, closed contacts i5 and 194 
and the winding of release relay RR and, 

*together with the consequent releasing op 
ceration of the trunk selector U, has been 

- 55 described heretofore. The release circuit of 
... the first selector U is closed by reason of the 

: deemergization of relay. 204 which, as pre 
'viously noted, is also held up during conver 
sation over the called line. The deemergi 

60 zation of this relay interrupts the previously 
traced maintaining :} 
contact 203. Theresulting closing of con 
tact. 251 of relay 243 completes the release 

* circuit for the release relay RR* of the se 
35 lector U’ and causes the restoration of its 
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of relay 243 at . 

parts in the manner heretofore described. 
The release of the first selector U is instru 
mental in causing the subsequent release of 
thé, second selector V, as heretofore de: 
scribed. Thus the restoration of the called 
party's receiver to its hook restores all the 
mechanism to normal except the line selector 
connected to the calling line. This is subse 
quently released upon the restoration of the 
calling party's receiver to its hook, in the 
manner heretofore described. 
Now if it be assumed that the calling 

party has extended his line, circuit through 
to the trunks L-L and then restores his 
receiver to its hook, then, as before, the re 
lease of the trunk selector U will interrupt 
the locking circuit of relay 211 at bank coll 
tact 195 and the trunks L-L Will be 

-a grounded through the windings of relay 219 
respectively. Since at this time the relay 
204 has not yet been operated (it being re 
membered that it is operated only upon the 
response of the called party, a circuit will be 
completed from the live pole of battery B" 
through the winding of Secondary relay 
SR5, trunk L, closed contacts 223 and 222 
and winding of relay 219 to ground. Like 
wise a path will be completed from the live 
pole of the same battery through winding 
of primary relay PR, closed contact 205, 
normal contact 203, trunk Lº, closed con 
tacts 221 and 220 and a winding of relay 219 
to ground. The result of the closing of 
these circuits will be to energize relay 219 
to open its contact. 218 and thereby de?ner 
gize relay 214, thus interrupting the con: 
nections between trunks and the windings of 
the relay 219. Since under the assumption 
no switches to the right of the line E-E 
have been operated, the resulting energiza 
tion of the primary relay PR and sec 
ondary relay SR will perform no useful 
function, but, without their energization, 
the switch parts are restored to their normal 
positions. If now it be assumed that the 
calling party has extended his circuit far 
enough to cause the operation of the selector 
U and then releases by restoring his re 
ceiver to its hook, then the simultaneous 
energization of the primary relay PR and 
secondary relay SR, just described, will 
provide a new release circuit for the re 
lease relay RR of the selector U'. The 
former release circuit cannot be closed at . 
this time because relay 204, which controls 
the energization of relay 206, is not emer 
gized until the called party responds by re 
moving his receiver from its hook. The new 
release circuit extends from the live pole of 
battery. B through protective resistance 252, 

i closed contact 256 of relay SRº, élosed con 
tact 257 of relay PR, normal contact. 253 of 
relay RR and the winding of said relay to 
ground. The result of the energization of 
release relay RR is the restoration of the 
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switch pal's to normal in the manner here 
tofore described. If the connection has been 
extended far enough to cause the operation 
of the second selector W, its release Will, fol 

9) 
A. 

contacts 159 and 160, thereby dacreasing the 
number of rely contacts in the transmission 
circuit. The parts of the connector W', 
which are the same as those of the connector 

5 low the release of the first selector U if the W, are designated by like characters. Con 70 
manner heretofore set forth. sequently the ?????? of the circuits of 

". . . A the connector heretofore given may be 
. . . Connector W/. :Ni well upon the circuits of the con 
In Fig. 3 of the accompanying drawings, nector W’ except as heretofore pointed out. 

10 I have illustrated a modified connector cir- Connector W. 75 
cuit which differs from that of the connector ?” ??? . 
W of Fig. 1 in having (1) its strands L-L In Fig. 4 of the accompanying drawings, 
connected to wipers 53-54 respectively in- I have illustrated a modified connector cir 
stead of to wipers 54-53 respectively; (2) a cuit which is designed for use in cases where 

15 condenser 258 interposed in the strand Li; a number of lines extend to a private branch 80 
(3) a connection 259 from contact 159 to the exhange or to telephones having the same 
portion of the strand L. lying between con- telephone number and usually located at 
denser 258 and contact 178 of relay CR; (4) one place, such as in a suite of offices. The 
a connection extending from that portion circuits are so arranged that the connector 

20 of the strand Li to the left of copdenser 258, will operate to pick out the first idle line 85 

25 

through normally, open contact 260 and 
winding of impedance coil 261 to ground; 
and (5) a connection between the live pole 
of the battery B. and contact. 161 of ringing 
relay RG which includes the winding 162 
Wound upon the same core as the windlin 
261 and corresponding to the impedance coil 

running to the subscriber, and if none of 
the lines are idle, a “busy' signal will be 
returned to the calling party. This circuit 
differs from that of connector W principally 

ever the connector connects with a busy line and thereby completes a vibratory circuit 
... in having a relay 262 which is held up when- 90 

162 of the connector W. The operation of 
these circuits is substantially the same as 

80 that of the circuits of connector Wexcept in secondary direction. This relay is also in- 95 
certain particulars which will now be de-, strumental in applying the so-called busy. 
scribed. As before, relays R and RG are -lack signal to the calling line. By refer held up upon the establishment of connec- ring more particularly to Fig. 4, it will 
tion with an idle called line and the flip-flop be seen that this circuit differs from that . . 

85 relay FF is intermittently energized to ap- of the connector W in having a connection 100 
plyringing current to the called line and, through this relay. 262 extending from bat 

for the secondary magnet SM to cause a 
further advance of the switch wipers in a 

during the non-ringing intervals, to connect 
: the wiper 54 through normal contact 160, 

40 

45 

TR to 
closed contact 159 and winding of tip. relay 

ground. Upon the response of the 
called party, tip relay TR is therefore ener 
R, as before. In addition, the closing of 

contact. 260 of tip. relayTR connects the por 
tion of strand I to the left of condenser 

ized and in turn energizes the closing relay 

relay R extends to 

tery to the upper winding of the busy relay 
BR, in having a busy back circuit includ 
ing an additional contact 268 on the ringing 
relay RG and in providing the secondary 105 
relay SM with vibratory contacts 264 and 
a connection to ground extending through . 
contact 265 of relay 262. In this instance 
also the initial energizing circuit for the ground immediately 10 28 to ground through impedance winding... after passing through contact 153 of relay. 

261. Thereupon, relay 45, associated with IBR instead of extending through contact 
the reversing fe?y V, is energized" and 54 of the release relay RR to ground. In 
maintained ???e{{{: long as the tip re- the operation of the connector, if the first . 

50 lay |{{{ ?? Thus the relay 45, as before, line encountered is busy, the operation of 115 is held up during conversation, but in this the various relays and associated parts is instance over a circuit extending directly 
from strand I to ground through a contact 
of the tip relay instead of to ground over 

5the called line and through the winding of 
the tip relay. During conversation, 
currentis supplied to the called party from 
the ??? through impedance winding 
162 and closed contact 161 to one side of the circuit, and from the grounded pole of the 

the same as heretofore described. If, on 
the other land, the first set of bank contacts 
55", 56, 57, is found to be that of an en 
gaged line, then, as previously pointed out, 120. 
there' will be a ground connection to the 
contact 55", and as soon as wiper 52 engages , 
said contact, the final secondary impulse. 
coming... Qver the strand - L? I will be instru- ... mental in momentarily energizing relay BR, 125 batteryB' through the winding of tip relay and when energized, it will be held up 

TR and conductor 259 to the other side of through its contact 152, wiper 52 and 
the circuit. Thus, by means of the con grounded contact 55'. This ground con 
ductor 259, current is supplied to one side of nection will also complete a circuit for the the circuit without passing through relay relay 262 which may be traced from the 180 

60 
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live pole of battery B through the winding 
of said relay, alternate contact. 152, wiper 
52 and grounded contact 55'. The resulti 
ing energization of relay 262 will interrupt 
the secondary circuit over which the busy 
back signal is transmit'ed at its contact 180". 
Furthermore, the energization of this relay 
will complete the vibratory circuit for the 
secondary magnet SM and cause the same 
to advance the wipel's into engagement with 
the next set of bank contacts 559, .56”, 57. 
If now it be assumed that the line corre 
sponding to this set of contacts is idle, then, 
as previously explained, there will be a con 
nection from contact 55 to battery. Conse 
quently as soon as wiper 52 engages contact 
55. relays BR and 262 will be deemergized. 
The deinergization of the latter will inter 
rupt the vibratory, circuit of the secondary 
magnet and close the busy back circuit at 
contact 180, but in the meantime, the re 
turn of contact 152 of relay BR will con 
plete a circuit for ringing relay RG, which 
upon being energized, will interrupt the 
busy back circuit at contact 263. Conse 
quently no busy back signal will be trans 
mitted, but on the other hand, a circuit for 
flip-flop relay FF will be closed and a signal 
stransmitted to the called station as hereto 
fore, with a like operation of the apparatus 
upon the response of the called party. Now 
if it be assumed that the second set of con 
tacts 55, 56, '57 are those of a busy line, 
then the relays BR and 262 will not be 
deenergized and consequently, the vibra 
tory circuit of the secondary magnet SM 
will be maintained and the wipers conse 
quently moved into engagement with the 
iext set of bank contacts 55, 56°, 57. If 

402 
there are but two lines running to the one 
office and having 

it be assumed that in the present instance 
the same number, then 

the set of contacts 559, 56°, 57, will be dead, 
that is, neither connected to ground or hat 

45 
of wiper 52 with contact 55°, the relays BR 
tery. Consequently, upon the engagement 

and 262 will be deÉnergized with the result 
ing return of their contacts to normal. This, 

. . as before, will stop the further secondary 
50. movement of the wipers, will close busy 

back circuit at contact 180, but will not be 
instrumental in energizing the ringing re 
lay RG, since to do this it is necessary that 

- '55. 
the engaged bank contact be connected to 
battery. Therefore, the busy back circuit . 
through contact. 263 of relay RG will be 
maintained. This circuit may be traced 
from ground to battery B, secondary wind 

i ing of repeating 
... . * 60 

coil 182, condenser 183, 
closed contacts 180 and 263 to the strand 
L, thence over the primary side of the 
circuit through the substation and back over 
the secondary side of the circuit to the vari 

65. 
ous grounds existing thereon, as traced be 
fore in connection with the description of 

1257,283 

the circuits of the connector W. The re 
leasing operation is the same as that of con 
nector W and need not be repeated. 

Party line connector W. 
In Fig. 5 of the accompanying drawings, I 

have illustrated a connector circuit which is 

70 

designed for use with subscribers' lines hav 
ing a plurality of substations located there 
on. The general operation of this connec 
tor is the same as that of the others previously 
described, but in addition, it is associated 
with a so-called party line ringing switch 
which is actuated in response to impulses 
transmitted from the calling station to con 
nect a source of ringing current suitable to 
...tuate the call-bell of the desired substa 
tion on the line. In the present instance I 
have illustrated four generatoys 163, 163, 
1639, 163 which are designed to supply al 
ternating current of different frequencies to 
the called line and the line in turn is pro 
vided with four call-bells or other signal 
devices which will respond to the current 
transmitted from the generators respec 
tively, that is, one call-bell will respond to 
current from the generator 163 only, and 
another will respond to current from the 
generator 63 only, and so on. Amy pre 
ferred system of selective ringing may be 
employed and the one I have illustrated is 
merely typical and corresponds to that dis 
closed in Patent No... 779,533, granted Janu 
ary 10, 1905 to William W. Dean For the purpos, of actuating the party line switch 
to connect the proper generator and circuit, 
the , calling party transmits other impulses 
in addition to the usual impulses by which 
the calling line circuit is extended to the 
called line. 

Referring in detail to the operation of the 
circuits of this connector, the primary and 
secondary movements are accomplished in 
the manner heretofore described by repeated 
energizations and deemergizations of the 
primary and secondary magnets PM and 
SM°. In this instance, h?wever, the second 
ary impulse which, in other cases causes 
the energization of relay BR, causes a mo 
mentary energization of relay 266 over a 
circuit extending from strand L through 
closed contact, 151, normal contact. 267 of 
relay 266 and the winding of said relay to 
the live pole of the battery B. The result 
ing energization of relay 266, by means of a 
make-before-break contact, interrupts, this 
initial energizing circuit and replaces it by 
a circuit extending from the live pole of bat 
tery B through the winding of said relay, 
alternate contact 267, and normal contact 154 of relay. RR to ground. The “party 
selecting' impulses which must now follow, 

- includea certain number of primary im 
pulses followed by a single secondary im 
pulse. If it be assumed that the party whose 
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call-bell responds to current from the g?n 
erator 163" is wanted, then, according to the present diagram, the party selecting im 

10 

5 

20 

pulse would include a single primary im 
pulse followed by a single secondary im 
pulse. The single primary impulse is trans 
mitted over a circuit extending from ground 
to strand L, thence via closed contact 150 
of relay R, alternating contact 268 of relay 
266 and winding of motor magnet MM 
of the party line switch to the live pole of 
the battery Bº, Due to the mechanical con 
struction of the parts hereinafter described, 
the single energization and deenergization of 
the magnet motor MM will cause the wiper 
269 to step into engagement with bank con 
'ict 270 corresponding to generator 163". 
"he party line switch is provided with an 
off-normal switch O” which is closed upon 
the first movement of the wiper 269 from 
normal. The following secondary impulse, 
constituting a part of the party-selecting 
impulses, will extend from ground to the 

... strand L and thence by a closed contact 151 
25 

30 
in case the encountered line is idle. 

35 

40 

45 

of relay R, closed off-normal switch 'O' and 
the lower winding of relay BR to the live 
pole of battery B. This secondary impulse 
is thus instrumental in energizing the relay 
BR which will be locked up in case a busy 
line is encountered, or immediately released 

y The op 
erations following this energization of the 
relay, BR including release are the same as 
heretofore described and therefore need not 
be repeated, except to state that the energi 
zation of release relay RR', in addition to 
closing an energizing circuit for the release 
magnet RM of the connector, closes a like 
circuit for the release magnet RM of the 
party line ringing switch and thereby causes 
the restoration of that switch to normal, as 
more fully explained hereinafter. It will be 
noted however, that the contact 160 of relay FIF now intermittently applies ringing cur 
rent from the selected generator instead of 
always from the same generator as in the 
previously described circuits. - 

In the diagram of this connector, it will 
50 

also be observed that a condenser 258 is in 
terposed in the strand L and that the relay 
45 associated with the reversing. relay IRV is 
held up during conversation through a tap extending from said strand through closet 

55 

60 
In Fig. 6 of the accompanying drawings, 

I have illustrated a second party Jine con 

contact 260 of tip relay TR and impedance 
coil 261", the same as in the circuits of the 
connector W’ previously described. 

Party line convector W. 

nector circuit designed for use in a system 
in which the different parties on the line 
are to be selectively signaled by means of a 
code including any desired sequence of long 

65 or short rings or a combination of both. 

lays R an 

2. 

The general arrangement of this connector 
circuit has the same characteristics as those 
heretofore described and differs essentially 
from the circuit of connector W illustrated 
in Fig. 5, by having a party line ringing 
switch provided with a plurality of wipers 
and sets of bank contacts arranged to cut 
in ringing machines having different impulse 
wheels each arranged to make and break a 
ringing generator according to the code sig 
nal that is to be transmitted. Due to the 
arrangement of this party line switch, the 
flip-flop relay FF of the previous diagram 
is omitted and the relays TR and R( are 
provided with additional contacts. 

Referring to the operation, the same meth 
od of transmitting additional impulses for 
the purpose of selecting the desired party are 
to be employed as in the case of connector 
W. As in that case the secondary impulse 
which ordinarily would operate the relay 
BR, is transmitted through normal contact 
267 of relay 266 and the winding of said 
relay to the live pole of battery B. The re sulting energization of relay 266 interrupts. 
the connection of the secondary magnet SM* 
with the strand L”, replaces it by a connec 
tion through motor magnet MM of the 
party line switch and provides a locking cir 
cuit for said relay. The subsequent primar 
selecting impulses are thereupon transmitted, 
as before, through the motor magnet MM 
to cause a step-by-step movement of the 
wipers 271, 272,273, over their 'associated 
bank contacts 274, 275,276. Upon the first 
movement of these wipers from normal, con 
tacts 277 and 278 of offnormal switch Os 
are closed. Consequently the secondary im 
pulse is transmitted over a circuit including 
strand L, closed contact. 151 of relay R, 
closed contact. 28 of switch O' the lower 
winding of relay BR and battery. Thus 
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the relay IBR is energized, as before, to cause 
the subsequent operation of other parts. If 
the lino selected is busy, as before, the re relayº 1 10 
BR will be locked up over wiper 52 and the 
busy back signal, will be transmitted to tho , . calling party. Upon the subsequent release 
of the connector, due to the calling party 
hanging up his receiver, contact 279 of re. 
lease magnet RM will be grounded and 
thereby a release circuit completed for the 
release magnet RM for the party line switch, 
which will thereupon he restored to normal. 
In case the selected line is found to be idle, 

5 

120 the energization of relay BR, which will be 
EY will cause the operation of re RG as before explained. The en 
ergization of relay RG will connect wiper. 
54 of the connector directly with wiper 271 
of the party line switch. Similarly, 
closing of contact 159 of relay RG will the 

125 

nect the same wiper of the connector throug . . . . 
the winding of tip relay TR to the wi 8- Wiper 
272 of the party line switch. The closin g 
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of contact 280 of relay RG will ground wiper 
273 of the party line switch. Now assuming 
that the wipers 271, 272, 273 have been 
moved to the first set of contacts 274, 275, 
276, then as soon as wiper 273 is grounded, 
a vibratory circuit is completed for the con 
nected motor magnet MM which is designed 
to cause the rotation of its impulse wheel 
281. This impulse wheel controls contacts 
282 and 283 which nake and break contact 
between the contact. 274 and the generator 
163 on the one hand and contact 275 and 
ground on the other. These contacts are so 
positioned that at the instant ground is re 
moved from contact 275, the generator is 
connected to contact. 274. The impulse wheel 
281 may be provided with teeth arranged in 
any desired order for the purpose of actuat 
ing the contacts 282 and 283 according to a 
predetermined code. In this instance, the 
impulse wheel 281 which is associated with 
the first set of bank contacts is provided with 
evenly spaced teeth and consequently will 
transmit a single impulse at regular inter 
vals whereas impulse wheel 281* associated 
with another set of contacts 274, 275,276 is 
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arranged to transmit two impulses at regu 
lar intervals. This results, in the former 
case, in a repetition of single “rings' at the 
substations on the connected line, and in the 
latter case, in the repetition of double 
“rings.” Obviously, other arrangements of 
teeth may be employed, and it should be 
understood that the illustration is merely 
typical. From the circuits traced, it will 
be seen that whenever i ringing currentis 
applied to the wiper 54, and thence over the 
called line, a possible circuit through tip re 
lay TR is interrupted, while whenever the 
latter circuit is closel, ringing generator 163, 
is disconnected. In this case, it will be ob 
served that this is obtained without the em 
ployment of the flip-flop relay FF of the 
prior diagram, but as before, upon the re 
sponse of the called party the circuit through 
tip relay TR, will bè, completed and the ener 
gization of said relay will interrupt the 
vibratory circuits of motor magnet MM at 
contact 284 and by the same contact, said 
relay TR will be locked up. By the closing 
of contact 168 of relay TR, a release circuit 
for the party line switch will also be com 
pleted from the live pole of battery B 
through the winding of release magnet RM, 
closed contact 277 of switch Oº, normal con 
tact 279 of release magnet'RM and closed 
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contact 168 c relay TR to ground. Thus, 
as soon as the called, party responds, the party line switch is released. 

Party line connector Wº. 
In Fig. 7 of the accompanying drawing, 

I have illustrated a third party line connec 
tor circuit, which embodies certain of the fea 
tures of the other two party line connector 

| will be instrumental in ene 

269 of the party line switch, 
158 of relay CR, closed contact 
lay RG, normalcio 

. The closing of ce pletes a vibratory & 

circuits, and which is arranged so that a 
calling party may establish a connection 
with his own line and signal another party on said line. The general arrangement of 
this connector circuit is the same as those 70 
heretofore described, including the usual plinary magnet PM, secondary magnet 
SM“, release relay, RR, release magnet RM3, 
and relays R., BR, CR, RG and TR. This 
circuit also includes the party line ringing 75 
Switch of the connector W, shown in Fig. 5, 
and the ringing machine of connector W4, shown in Fig. 6. 

In this figure, I have also illustrated a 
modified line circuitarrangement which dif- 8o 
fers from those line circuits previously de 
Scribed, in having three additional relays 
which coöperate to remove the busy connec 
tion from the bank contact 55 of the calling party's line whereby a party may select his 85 
OWn line and signal another subscriber lo 
cated thereon. - 

In the operation of this circuit, that sec Ondary impulse which precedes the party 
selecting impulses, as before explained, wiil 90 
be transmitted through relay 266 which will 
be at once locked up, and thus establish a 
connection between strand L and the live. pple of the battery B through the winding 
of motor magnet MM of the party line 95 switch. Obviously, the |??????tü???? B?? may be 
replaced by battery B. Following this, the 
primary party-selecting impulses, as before, 
are transmitted through the motor magnet 
MM" and it is actuated thereby to close off-100 
normal switch O" and advanc? iš wiper 269 
into engagement with the desired bank con 
tact 270 which includes the desired ringing 
generator in circuit. The final secondary 
impulse now actuates relay BR over a cir. 105 
cuit including off-normal switch O" and 
closed contact 151 of relay R. Assuming 
that connection is desired with a party line 
other than that of the calling party, then, 
as before, if the line is busy, there vill be i 110 
a connection between bank contact 55, corre 
sponding to said, line, and ground, which 
will be instrumental in locking up relay BR 
and applying the bitsy back signal to the 
line to signathecialling, party that the de- 115 
sired called line is in use, all as heretofore 
explained. If the line wanted is found to 
be idle, then there will exist a connection 
between bank. contact 55, and battery' which 

120 ???? relay RG' *..? ?"? • . 3... -- '*' : in he manner heretofore described The closing of contact 157 of relay RG will com 
plete a circuit which may be traged from the 
included ringing generator through wiper 

closed contact 125 
57 of re 

act. 285 to the 'wiper 53. 
86 of rélaý'R?I: com- ' 

'cuit for the motor mag 
ly be traced from the 130 het M'M' w : i: 
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live pole of battery B", which may be one 
and the same as winding of said motor. magnet, its vibratory 
contacts 287, closed contact 286, normal con 
tact. 169 of relay CR and normal contact 154 
of release relay RR to ground. The closing 
of this circuit sets the impulse wheel 281 in operation to intermittently interrupt the 
connection from the ringing generator here 
tofore traced, and to alternately complete 
a connection through tip relay TR. The 
ringing circuit, which includes the connec-, 
tion between wiper 53 and the ringing gen 
erator, extends out over the line limb P of 

5 the calling line, through the call-bells 66 at 
the substation, back over the line limb S', through wiper 54 and thence to ground by 
way of closed contact. 288, resistance 289 
and normal contact 168 of relay TR. The 
bell of the desired party will thereupon be 
rung. As soon as the called party responds, 
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through alternating contact. 285. 
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battery B-B7 to the called line. 

a path for battery current is completed 
through the hook switch 64 between the line 
limbs S'-P and, consequently as soon as 
contact. 285 is moved to its alternating posi 
tion by the impulse wheel 281, a circuit may 
be traced from the live, or negative, pole 
of the battery B", through the winding of 
tip relay TR, alternating contact 285, wiper 
53, out over the line, through the substation, 
back through wiper 54, closed contact 290 
of relay RG and winding 291 of an imped 
ince coil to the live, or positive, pole of 
the battery B" whose negative pole is 
grounded and connected to the positive pole 
of the battery B". The closing of this cir 
cuit energizes the tip relay TR to cause the 
subsequent energization of closing relay CR, 
in the manner heretofore explained. The 
energization of the latter relay interrupts 
the ringing circuit at contact 158, and the 
vibratory circuit of motor magnet MM at 
contact 169. The resulting closing of con 
tact 173 of the relay CR also completes a 
connection from one terminal of the tip re lay winding to wiper 53 which takes the 
place of the initial path between these points 
tip relay is held up so long, as the called 
party keeps his receiver off his hook, and 
transmission current is supplied from the At the 
end of conversation, the connector is re 
leased the same as heretofore described. 
Now if it be assumed that a callig party 

desires to converse with another party lo 
cated on his own line, then he completes a 
connection through the connector as before, 
to his own line by transmitting the proper 
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impulses and follows this with the necessary 
pairty-selecting impulses. It will be noted 
that in so doing, he has energized relays 292 
and 293 which are included in circuit with the primary and econdary relays PR and 
SR' which, it will be remembered, are in 

atter v B', through the 

Thus the 
current will be 

cluded in a closed circuit except at such 
times as he calling party opens the line cir 
cuit by the manipulations of his calling ap 
paratus. Relays 292 and 293 control a cir. 
cuit through the winding of a third relay 
294 which may be traced from the live pole 
of the battery B through the winding of re 
lay 294, contact 295 of relay 293 and con 
tact 296 of relay 292. The relay 294 has a 
contact 297 included between the bank con 
tact 55 and contact 84 of the line relay L.R. 
Since the relays 292 and 293 are included in 
circuits with primary relay PR and second 
ary relay SR respectively, it follows that 
each time the latter relays are deemergizel, 
the former will also be deenergized. The de 
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energization of relay 292 however, will not . 
be instrumental in causing an energization 
of relay 294. On the other hand, each le. 
energization of relay 293, while relay 292 
remains energized, will cause a correspond 
ing energization of relay 294 with a result- . 
ant opening of the normal connection ex 
tending from bank contact 55. From this it 
will be seen when the connector wipers 52, 
53, 54 have engaged the bank contacts 55, 
56, 57 corresponding to the calling line (now 
also the called line), and the final second 
ary impulse has been transmitted from the 
calling line, the ground connection to bank 
contact 55, which serves to guard it against 
selection, is removed at the same time that 
relay BR is energized. This follows since 
the same secondary impulse energizes both 
relays BR and 294. Consequently, the 
movement of contact, 152 of relay BR to its 
alternate position will not lock up relay BR 
and thereby cause a busy signal to be trans 
mitted to the calling line, but on the other 
hand, said relay will be immediately deen 
ergized, and at the same time, the energizing 
circuit of relay 294 will be interrupted. 
Since, as will be apparent from the previous 
description, the cut-off relay CO has been 
energized by this time and is held up over a 
circuit including its contacts 107 and 81, ex tending to ground, then, as soon as relays 
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BR and 294 are deánergized,a new, path for . rovided through cut-off 
relay CO to ground via normal contact 84 
of line relay iR, closed contact 297 of relay. 
294, bank contact 55, wiper 52, normal con 
tact 152 of relay BR, closed contact 154 of 

5 

relay Randwinding of relay RG. This will 
at once be recognized as the circuit, which en 
ergizes relay RG which controls the applica 
tion of ringing current to the line. Now. 

20 

since the calling party has selected the ring 
ing generator which will actuate the call 
bell of the desired called party on his line, 
it will be apparent that, because the calling 
party has his receiver off its hook, there will 
be established an energizing circuit for the 
tip relay TR as soon as contact 285 has been 
moved to its alternate position. This cir 
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cuit has been previously traced. Since the 
closing of relay RG completes a vibratory 
circuit for motor magnet M'M', and since 
this circuit is not interrupted until relay CR 
has been energized as the result of the en 
ergization of relay TR, it will be apparent 
that said motor magnet will be completely 
energized at least once. As will appear 
more fully hereinafter, the mechanical con 
struction of the parts associated with this 
motor magnetis such that this single energi 
zation will store up sufficient energy in the 
actuating spring of the mechanism to cause 
it to apply ringing current to the line a sufi 
cient length of time to properly signal the 
desired party. In this case, the restoration 
of the various switches to normal follows 
only when both parties have restored their 
receivers to their switch hooks. When this 
is done, the releasing operation is the same 
as that heretofore described and therefore, 
need not be repeated. In this connection it 
may also be noted that the party line Switch 
is also released upon the ? of the con 
nector. 

Modified slot service equipment. 
In Fig. 8 of the accompanying drawing, 

I have illustrated a substation and line cir 
cuit similar to that shown in Part 1 of Fig. 
1, but differing in certain respects which will 
be pointed out. The substation equipment 
at M', as before, includes the switch-hook 
64, receiver 65, call-bell 66, transmitter 67, 
calling device 68 and slot mechanism 69', 
including polarized relay 70. The calling 
device 68, as before, includes an impulse 
wheel associated with spring contacts 73-75, 
off-normal contacts 113, 114, 115, a lock 116 
for holding the impulse-wheel against ro 
tation, and a magnet 74 for controlling said 
lock. The substation equipment includes an 
additional magnet 400 for controlling the 
arm 118 of the slot mechanism 69'. The 
substation equipment is designed for use on 
either individual or party lines, and in the 
drawing the branch conductors S-P are 
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used to indicate connections to a second 
equipment on the line S-P. 
The line circuit differs from that illus trated in Part 1 of Fig. 1 in being provided 

with an interrupter 401 associated with an 
induction coil 402 and a condenser 403, and 
arranged so as to transmit a characteristic signal to the calling party, whenever the line 
is idle, as an indication to him that it is free 
for his call. The master-switch O. and the line selecting contacts, shown in this figure, 
are the same as those shown in Part 1 of Fig. 
1. Thè parts heretofore mentioned are con nected up differently from the correspond 
ing parts in Fig. 1, as will be best apparent from the following description of the opera 
tion of this portion of the system which, 
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for this [{":?? may be considered as re placing the equipment of substation M and 
the calling line circuit in Fig. 1. 
Assuming that a party at substation M 

desires to make a call, he will proceed in very 
much the same manner as heretofore stated 
in describing the operation of the circuits of 
Fig. 1. His first act is to remove the re 
ceiver from its hook and place the re 
ceiver to his ear to see if the line is in condi 
tion for making a call. If the line is in 
'such condition, á characteristic signal will 
be transmitted from the interrupter 401. 
The primary circuit of this interrupter leads 
from the battery B, through the inter 
rupter and the primary winding of the in 
duction coil 402 to the grounded side of the 
battery. The inductively related secondary 
circuit extends from ground through the sec 
ondary winding of induction coil 402, con 
denser 403, normal contact 405 of relay LR', 
normal contact 76 of cut-off relay CO, line 
limb S, closed contact 75, condenser 164, 
receiver 65, switch-hook 64, contact 404, 
transmitter 67, closed contact,73, line limb 
P, normal contact 72 of cut-off relay CO, 
upper winding of line relay LR, and bat 
tery B to ground. If the line is in use, the 
secondary circuit, just traced, will be inter 
rupted either at contact 76 of the cut-off 
relay, or contact 405 of the line relay LR, 
and the calling party will get no signal, in 
dicating a busy condition of the line. If, 
however, he receives such indication, he 
must deposit his token in the slot of the 
mechanism 69' before it will be possible for 
him to start a line selector to establish con 
nection with his line. This is true for the 
reason that until such deposit is made, there 
will be no circuit for the line relay L.R. 
Obviously, if the line is not a party line this 

- idle indicating means need not be employed 
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and the calling party need not listen before 
token is deposited, contacts 406 and 407 are 
disengaged and contacts 407 and 408 en 
gaged, thereby completing a circuit for the 
line relay ILIR", which may be traced from 
the live, or positive, pole of the battery B, 
through the upper winding of said relay 
LR, normal contact 72 of the cut-off relay, 
line limb P, closed contact 73, transmitter 
67, contacts 404 409, winding of control 
magnet 74, contacts 407-408, and the wind 

depositing his coin or token. As soon as the 
10 

115 

ing of polarized relay 70 to ground. The 
direction of current flow through the po 
larized relay windings at this time is such 
that its armature 410 is moved to the right. 
This movement, because of the pin and slot 
connection between the link 411 and the arm 
118, does not actuate said arm, but allows 
it to remain in its intermediate position where 
it is yieldingly held by the leaf-spring 412. 
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At this point, it may be noted that a similar 
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trolling magnet 

4. 

leaf-spring 458 normally holds the armature 
410 of the polarized relay in its intermedi 
ate position. The energization of the line 
relay LR” operates the master-switch.O and 
establishes those conditions necessary to 
cause the line selector to stop in engagement 
with the contacts of the talling line in the 
manner heretofore described. In the pres 
ent instance, however, the locking circuit 
through the relay 24 of the master-switch 
and the line relay extends from the live, or 
negative, pole of the battery B", through the 
winding of relay 24, closed contact 78 of 
the cut-off relay CO, closed contact 414 of 
the line relay LR, the lower winding of 
said relay to the live, or positive, pole of 
the battery B. The closing of the line relay 
circuit also energizes the lock controlling magnet 74 at the substation sufficiently to 
cause it to move the lock 116 out of engaging 
position with the impulsewheel of the call 
ing device ind thereby leaves it free for 
subsequela ocration. Although the calling 
device is yeleased for operation at the 
sanne tine, ? šiat, tive line selector is started, yet 
there will ordinarily be sufficient time elapse 
from the tie ir depositing the token to the time of operating the calling device to en 
able tle line sejector to complete its select 
ing operation before the calling device can 
be operated. However, if desired, the ar 
Jangelent of Fig. 1 may be employed so as 
to prevent the operation of the lock con 

- ? until after the calling 
line has geen sciected. The operation o 
selecting the cui ling line and extending its 
circuit te a first selector U is tlie same as 
that heretofore described and therefore need 
not be repeated. From the previous de 
scriptiot, it wªrii le remembered that the 
primary and secottia ry relays PR' and SR' 

: are normally held upover a circuit extend 
ing over the calling line and through the 
calling substatio}}. In the present instance, 
a maintait ing ci" 
i?IR? oia I?y° Ss }naisiiii; ext, except when the 
inpulse-wheel of the calling device 68 is 
off normal, af, wic:1 time a circuit for the 
secondary relay Sli' is also established. 
The circuit for the primary relay may be, 
traced from the live pole of the battery b 
through the winding of relay PR, normal 
contact. 99 of the reversing relay RW, the 
upper heavily marked path, line limb P, 
closed contact 73, transmitter 67, contacts 404—409, winding of lock controlling mag 
net 74, contacts 40-408 and the winding of polarized relay 70 to ground. As Sr. 
as the impulse-wheel of the calling device 
is rinoved from normal, contacts 113, 114, 
115 are closed and the two sides of the line 
are thereby connected to ground through 
closed contact 415 of the slot mechanism 69'. 
Thus as soon as the calling device is op 

for the primary relay 

erated, secondary relay SR’ is drawn up. 
The making and breaking of the circuit of 
the secondary relay at this time causes no 
ill effects in the operation of the system, 
since the secondary impulses transmitted by 
the relay SR' are not effective except when 

* follpwing impulses transmitted by the pri mary relay PR in the regular operation. 
As before, the impulses are transmitted 
from the primary and secondary relays PR' 
and SR by interrupting the energizing 
circuits for these relays extending through 
the contacts 73 and 75 of the calling device 
at the calling station. The operation of 
extending the calling line circuit to a called 
line by the successive operations of the call 
ing device is the same as heretofore de 
scribed. If the called line is found to be 
busy, the busy back signal is transmitted as 
before and passes through the receiver at 
the substation by way of transmitter 67, 
contact 404, receiver 65 and condenser 164. 
In case the called line is idle, the reversing 
relay RW is operated as before described, 
and the direction of current supply to the 
calling line is reversed. This reversal of 
current flow causes the polarized relay. 70 to 
throw its armature 410 to the left and there 
by rock the upper end of the arm 118 to 
the left to allow the token to escape through 
the right-hand portion of the slot into a 
suitable receptacle. At this point, it may 
be observed that in case the called line is 
busy, the restoration of the receiver to its 

65 

70 

75 

80 

85 

90 

95 

hook completes a circuit for magnet 400 
which moves the upper end of the arm 118' 
to the right and thereby allows the token to 
escape through the left branch of the slot 
into a holder from which it may be removed 
by the calling party. The circuit for the 
magnet 400 may be traced from the live 
pole of the battery l', through the second 
:ý relay SR, normal contact 100 of relay 
RV, the lower heavily marked path, line 
limb S, winding of magnet 400, closed con 
tact 416 and closed contact 415 to ground. 
Thus the token may be collected or returned 
according to the idle or busy condition of 

00 

05 

110 

the called party and, in the former case 
only, upon the response of the said called 
party. - - - - 

In case the party at substation M' is a 
called party, ringing current will be trans 
mitted over his line and through his sub 
station by way of closed contact 73, call 
bell. 66, switch-hook 64, condenser 164 and 
closed contact. 75. Upon his response to the 
call, the line limbs of the called line will be 
conductivel from line limb P, through closed contact 
73, transmitter 67, contacts 404-409, wind 
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united by a path extending a 
25 

ing of magnet 74, contacts 406-407 to line 
limb S. 
bridge at the called station operates the tip 

he completion of this conductive 
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relay TR of the connector and other parts in 
the manner heretofore described. In case 
substation M' is on a party line, selective 
ringing of the character heretofore referred 
to, or of other suitable type will of course be employed. 

Connections between switches. 
In order to explain fully and clearly 

the arrangements of connections between 
switches, heretofore referred to, by which 
it is possible folk any subscriber to obtain 
connection with any second selector in the 
exchange, and in order to make clear the general arrangement of connections of a 
complete automatic telephone exchange sys 
tem without extending the diagram of such 
a system beyond the reasonable bounds of a patent drawing, I have employed a dia 
gram, shown in Fig. 9, of a complete tele. 
phone system having a limited number of 
lines instead of employing a diagram of a 
small portion of an automatic telephone ex 
change system having a large number of 
lines. It has been fairly easy to accomplish 
this by reason of the fact that the system 
of the type to which the invention relates is 

35 

inherently a decimal system; that is, a sys 
tem based on the number 10 as a unit: Con 
sequently, by employing. Some smaller num 
ber as a unit it is possible to greatly reduce 
the size of the diagram, while still retain 
ing the same principles of interconnection 
and interrelation. In preparing the dia 
gram of Fig. 9, I have used the number 3 
instead of the number 10 and in this way a 
system having eighty-one subscribers' lines, 

40 

twenty-seven line selectors, twenty-seven 
first selectors, twenty-seven second selectors, 
and twenty-seven connectors has been de 
veloped as representative of a system em 
ploying ten thousand lines, one thousand 
line selectors, one thousand first selectors, 
one thousand second selectors, and one thou 45. 
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sand connectors. In the diagram also, 
switches having three rows of three contacts 
each are employed instead of switches hav 
ing ten rows of ten contacts each. Thus, 
the numbers 3,9, 27, and 81 of the diagram 
correspond to the numbers 10, 100, 1000 and 
10,000 of a so-called ten thousand line ex 
change. In the latter system, the numbers 
of the subscribers' lines are made up by 
combining, in combinations of four, all of 
the ten characters of the arithmetical nota 
tiom,giving numbers from 0001-to 9999 and 
in the system of the diagram, the numbers 
of the subscribers lines are similarly made 

60 
up by combining, likewise in combination of 
four, three digits, namely 1, 2 and 3, thus giving the eighty-one numbers set out at 
the right of the diagram. 
With this preliminary explanation of the 

. relatign of the diagram to a ten thousand 
85." line exchange, the diagram itself may be 

venience, the twenty-seven 
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considered in detail. The line selectors, first 
selectors, second selectors and connectors 
are shown in rows and are respectively 
designated Q, U, V and W in accordance with the designations of the corresponding 
switches of Fig. 1. The eighty-one (corre 
sponding to ten thousand) subscribers’ lines 

7 ( 

are divided into nine (corresponding to one 
hundred) groups of nine (corresponding to 
one hundred) lines each, as indicated at the 
left of the diagram where they are connect 
ed to the line selectors Q and at the right of 
the diagram where they are connected ? the 
connectors W. The grouping of the 'lines 
for the latter connection should be such as 
to include the lines whose numbers are those 
given adjacent to each group. The group 
ing for the former connections need not be 
in accordance with the definite numbering 
of the lines. This is true for the reason 
that the connections with called lines are 
brought about by the operation of connec 
tors in exact accordance with directive im 
pulses transmitted from the calling station, 
while the connections with calling lines are 
dependent upon the changed condition of 
the line selector contacts corresponding to 
such lines and not upon definite directive 
impulses. Obviously then, a given subscrib 
er's line may be connected to any three (cor 
responding to ten) bank contacts of any 
??} (corresponding to ten) line selectors 
Q. From the numbering of the subscribers 
lines at the right of Fig. 9, it will be seen 
that three (corresponding to ten) of the 
nine (corresponding to one hundred) line 
groups, which may be termed “minor 
groups constitute one major group of 
twenty-Seven (corresponding to one thon 
Sand) lines, and that there are three (corre sponding to ten) such groups. In a ten 
thousand line exchange, these groups may 
be referred to as a gi 
given thousand as the sixth hundred of the 
first thousand, the third hundred of the 
tenth or “0th” thousand, etc. For con 

(corresponding 
to one ??? switches of each class ma be similarly divided into three (??????????s????????' 
ing to ten) major groups of nine (corre 
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given hundred in a 

10 

5 sponding to one hundred) switches each, 
and each of these major groups again di 
vided into three (corresponding to ten) 
minor groups of three (corresponding to 
ten) switches each. Thus a minor switch 
group corresponds, and is assigned for con 
nection to, each minor line group. 

Referring now to the connections between 
the line selectors Q and first selectors U, 
it will be observed that each line selector is paired with a first selector. An inspection 
will also show that connections extend from 
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each minor group of line selectors to one 

selectors. Thus, in the specific instance of 
first selector in each major group of first 
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the first three line selectors Q, whichcon 
stitute the first minor group of the first ma 
jor group ou line selectors, a conductor mð 
unites the wipers of the first line selector 
Q in that group to the first first selector U 
in the first major group of first selectors; 
a conductor n unites the second line selector 
in that group to the first first selector in the 
second major group of first selectors, and a 
conductoro unites the third line selector in 
the same group to the first first selector in 
the third major group of first selectors. It 
will also be observed that the connections 
are between minor groups of the same Or 
der. In other“words, the first minor gröup 
of any major group of line selectors has its 
switch connected to the switches of first 
minor groups of different major groups of 
first selectors, the second to the second, and 
so on. Thus, the conductors m, n, o, run 
from the line selectors of the first minor 
roup of the first major group of linese 

lectors to first selectors U of the first minor 
groups of the first, second and third major 
groups of first selectors, respectively. 
As to the connections between the first 

selectors U and second selectors V, it will 
be observed that connections are made be 
tween the major groups of the same order 
and that each second selector is multiply 
connected to bank contacts of all first Se 
lectors. of the corresponding major group 
of first selectors. Thus, each second selector 
W has its wiper multiply connected to the 
nine (corresponding to one hundred) first 
selector bank contacts. Moreover, it will be 
observed that the first minor group of sec 
dnd selectors has its switches connected to 
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the first row of bank contacts of the asso 
ciated major group of first selectors, the 
second to the second, and so on; and that the 
order of connection among the contacts of 
each row is changed in passing from switch 
to switch in the same minor group. Thus 
in the diagram, the first second selector V, 
which is the first switch of the first minor 
group of the first major group of second 
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selectors, is connected to the first contact of 
the first switch, the second contact of the 
second switch, and the third contact of the 
third switch of the three switches constitut 
ing each minor group. Thus the order of 
rotation of connection for said first second 
selector is 1-2-3 for each of the three 
minor groups of first selectors U. The cor 
responding order for the next second se 
lector is. 2-3-1 and for the third second 
selector. 3-1-2. This will all be apparent 
from an inspection of the drawing. The 
same order of rotation of 1-2-3, 2-3-1, 
and 3-12 exists in the connection of the 
second selectors of the second minor group 
to the second row, contacts of the first se 
lectors and of the second selectors of the 
thírd minor group to the third row con 

a7 

tacts. Thus are the first and second selectors 
of the first major group connected. The 
first and second selectors of each of the re 
maining major groups are similarly cons 
nected. By this method of rotation among 
the contacts of each row, the work of the 
second selectors is more, evenly divided than 
if such method were not employed. This 
will be clear after an inspection of the dia 
gram, from which it will be seen that, start 
ing with any given row of first selector bank 
contacts, the first switches of the several 
minor groups will attempt connection with 
the second selectors of the first minor group 
in the order 1-2-3, while the second first 
selectors of said minor groups will attempt 
connection in the order 3-1-2 and the third 
switches of said groups in the order 2-3-1. 
This is true for each of the other minor 
groups of second selectors. From the above 
it is believed that this method of rotation 
may be readily applied to hundred point 
switches for use in exchanges having a 
larger number of lines than diagrammati 
cally, illustrated in Fig. 4. 

Referring now to the connections between 
the second selectors V, and the connectors 
W, it will be observed that the connectors of 

contacts of second selectors of a minor group 
of cach major group of second selectors, the 
minor group, corresponding in order to the 
order of the connector major groups. Thus, 
connectors of the first major group are con 
nected to second selectors of the first minor 
groups,' connectors of the second major 
group to second selectors of the second 
minor groups, and so on. In this intercon 
nection there is preferably no rotation, but 
the order of connection is regular, as illus 
trated. m 

From the above it will be apparent that 
any calling line may obtain access, through 
its line selector Q, to any major group of 
first selectors' U and thence to any second 
selector Vand Connector W. Thus, a maxi 
mum number of chances-for completing the 
desired connection is obtained. - 

Switch construction. 
Obviously in the § of the telephone 

system and its modifications heretofore de 
scribed, many different mechanical construc 
tions may be employed for performing the 
switching functions therein indicated. In 
Figs. 10 to 23 inclusive, I have illustrated 
certain forms of Switching mechanism which 
may be employed to * 
ing functions. . 

Referring first to Figs. 10 to 14 inclusive, 
which illustrate the mechanical arrange 
ments of the parts of the line selector Q,298 designates a suitable. supporting frame for 
the switch mechanism which includes a pri mary magnet PM, secondary, magnët SM 

. . 

perform these switch. 
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- and release magnet RM in association with 
wipers 26, 27, 28 and 34 coöperating, with 
bank contacts 30, 31, 32 and 35, which are 
arranged in the bank 299 with their free. 

5 ends adapted for the attachment of suitable 
conductors and having their contacting 
inner ends terminating in a spherical sur 
face. These bank contacts may be arranged 
in any desired number of rows of any de 
sired number of contacts each. In the pres 
ent instance, ten rows of ten sets of contacts 

10 

each are illustrated. The set of wipers 26, 
27, 28, and 34 are pivoted at the center of 
rotation of the spherical surface formed by 

l5 
support for the wipers is provided by a 
pivot 299 located near the lower end of ro 
tary shaft 300, carried b 
These wipers are ???????????? with the shaft 
300 in a horizontal or primary direction, and 
in addition may be rotated vertically about 
their pivot 299 through the agency of an 
additional longitudinally movable shaft 301 
having "a broad strip 302 at its lower end 
which engages a transverse slot in the disk 
303 which is rotatably mounted in a bearing 
formed at the rear end of the member 304 
which carries the wipers. Thus by rotating 
the shaft 300, the wipers may be given their 
primary movement to the desired group, or 

20 

25 

30 

row, of bank contacts, and by subsequently giving the shaft 301 a longitudinal move 
ment, the wipers may be moved to the de 
sired bank contact in the selected group. 
The strip 302 on the shaft 301 is sufficiently 
broad to engage the slot in the disk 303, no 
matter what the position of the wipers may 

35 

be. In addition to the wipers and bank con 
tacts thus provided, the fixed contacts 33 are 
arranged in a row at the lower side of the 
bank contacts. 30, 31.32 and 85 in the are of a circle in a position to have their inner 
ends engaged by the wiper 29, carried by 
and insulated from, the shaft 300. As will 

40 

45 

horizontal, or primary, movement only, and 
therefore does not partake of the secondary 
movement of the wipers 26, 27, 28 and 34. 

... The mechanism associated with the primary 50 
its primary or rotary movement comprises 
an actuating pawl 305, carried by the arma 
ture 306, adapted to engage: the teeth of a 
ratchet. wheel 307, rigidly secured to the 
shaft:300 and adapted to step it around upon successive energizations and deënergizations 
of the primary magnet PM. The forward 

55 

movement of the pawl 305 is limited by the 
beveled stop 308, secured to a portion of the 

60 frame 298. The return movement of the pawl" is limited by an adjustable stop 309, 
also carried by the frame 298 and adapted to engage the pawl 305 so as to throw.its 
engaging end outward away from the teeth 

65 of the ratchet wheel 807. A spring 310 car 

spring 313. The pawl 312 is provided with 

the inner ends of the contacts. The pivotal, the retaining pawl is therefore moved out 

the frame 298. 

through the agency 

be apparent, the wiper 29 is capable of a 

able ? pawl 331 engages teeth 332 magnet PM, by which the shaft 300 is giyen - 
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ried by the armature 306 bears against a 
portion of the pawl 305 and tends to force it into its engaging position. The armature 
306 is normally held in its retracted position 
by means of a leaf spring 311, carried by the 70 
magnet frame. The shaft 300 is retained in 
its various positions by the retaining pawl 
312, pivoted upon the frame-298 and nor 
mally pressed into engaging position by a 

75 a taifa1 which is adapted to be engaged 
by the armature 315 of the release magnet 
RM upon the energization of the latter, 
When the release magnet is thus energized, 

80 of retaining position. The upper endí of 
the shaft 300 is surrounded by a coiled re 
tracting spring 316 which is placed under 
tension by the movement of the wipers from 
normal and co-acts between the frame 298 
and the shaft. The upper end of the shaft 
is also provided with two lateral projections 
317 and 318. The former of these normally 
rests against a fixed stop 319, while the latter 
carries an upwardly projecting insulating 
pin 320. Pin 320 coöperates with contacts - 
of the primary off-normal switch PO and 
when in a normal position, holds these con 
tacts, against their inherent tension, in the 
position illustrated, but as soon as moved. 
from normal, the contacts freely move under 
their own spring, action to their alternate positions. In The º secondary magnet SM 

of its armature 324, actuating pawl 325 and the ratchet teeth 326 
on the shaft 301, steps the latter down 

85 

95 

100 

wardly to carry the contacting ends of the 
wipers to their various ? positions. The downward movement of the pawl 325 is 
limited by a beveled stop 327, carried by the magnet frame, while a similar square 
stop 328 moves the pawl out of engaging 
position as soon as the former returns to 

105 

normal. The armature is moved into its en 
gaging position by a leaf Spring 329, carried 110 
by the armature 324, and a similar spring 
330, carried by the magnet frame, moyes the armatureto its retracted position. suit 

301 to hold it in its different upon the . sha, - 
positions. The shaft. 301 is also 15 operatin 

provided with a suitable spline 333 which, 
after the first movement of the - . . . . . . . 

gages the teeth of the ratchet wheel 807 to 
lock the shaft 300 against rotation. The 120 
retaining pawl 331 is pivotally secured to a 
bracket,334 carried by the upper portion of 
the switch frame 298, and is normally 
pressed into engaging position by a suitable 
end of the retaining pawl 331 is connected 
by a link 836 to the free end of the primary .. 
retaining pawl 312. A pin and slot connec 
tion between the link 336 and pawl 331, en 
ables the latter to move freely as the shaft. 180 
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'801 is moved downward but causes it to be 
moved out of engaging position whenever the release magnet is energized. The sec 
ondary shaft 301 is restored to normal 
through the agency of a coiled tension sprihg 
837 secured at one end to a portion of the 
frame 298, and at the other end to one end 
of a lever .338 pivoted at an intermediate point to a projection 339, extending down 
ward from the upper portion of the frame 
298, and having a pin and slot connection at 
#???: end with the shaft 301. Thus it will be seen that upon each energization 
of the release magnet RM, the retaining 
pawls 312 and 331 are moved out of engag 
ing position and the shafts 300 and 301 are 
returned to their normal positions. Since 
the shaft 300 has its ratchet wheel 307 en 
gaged with the spline 333, it gannot begin its 
return movement until shaft 301 has moved 
the vipers beyond the first set of bank con 
tacts, the spline 333 being so positioned with 

... reference to the ratchet wheel 307 and of 
such a length as to bring about this result. 
The contacts of the secondary off-normal 
switch SO are normally held against their 
spring tension in the position illustrated in 
Fig. 1, through the agency of a projection 
340, carried at the upper end of the shaft 
301. 
From the above it will be seen that the 

switch mechanism is free from the compli 
cated mechanical arrangements referred to 
heretofore, and that all the necessary move 
ments of the wipers and off-normal switches 
are obtained by means of a primary magnet, 
a secondary magnet and a release magnet. 

In the case of the first and second selectors 
*U and V, a switch of the same construction 
as the line selector just described, may be 
employed, but in each instance there would 
be no function for the wipers 29-34 and 
their associated bank contacts 33-35, and 
therefore, these would ordinarily be omitted 
and in each instance the proper arrange 
ment of primary and secondary off-normal 
switch contacts would supplant those pro 

50 
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vided for the line selector, the off-normal 
switch arrangement in the case of each se 
lector corresponding to the diagrammatic 
illustration of the same parts in Fig. 1. 

In the case of the connector, the same 
switch may also be employed with slight 
modifications. In such case, the wipers 
29-34 and their contacts 33-35 should be 
omitted as before; the terminal 
should be secured to the shaft 301 a little 
higher so as to bring the contacting ends of 

60 
the wipers two steps distant from the near 
est set of bank, contacts; the primary off 
normal switch contacts should be replaced 
by a proper, number of off-normal spring 

- contacts and the secondary off-normal con 
65 

tacts should be replaced by those illustrated 
in Fig. 15 wherein the projection 340 con 

149 in said fi 

piece 302 

29 

trols the movement of contacts 147 and 149. 
As previously explained when considering 
Fig. 1, contact 14 moves to its alternate po 
sition upon the first downward step 'of ? 

, shaft 801, while the contact 149 moves from 
?its normal position upon the first downward 
step of said shaft, but does not move to its 
alternate position until the shaft has taken 
a second step. This is brought about by 
properly spacing the spring contacts coöper 
ating with contacts 147 and 149 as illus 
trated in Fig. 15. It will be noted that the 
cooperating contacts below contacts 147 and 

re are located different dis 
tances away from said contacts. In other 
words, the contact below contact 149 is two 
steps distant from contact 149, while that 
below 147 is only one step distant from said 
contact. Consequentl 
ward step of the shaft 301, contact 147 will 
move from its normal to its alternate posi 
tion, while contact 19 will break its normal 
contact but will not move to its alternate 
???ion until said shaft has made a second 

step. 
The master-switch by which the various 

line selectors U are controlled, may also take 
various forms but is preferably constructed 
along the lines indicated in the Figs. 16 and 
17. As therein indicated, the fixed contacts 
22, and 23 are located in a bank 341, prefer ably arcuate in form, and have their inner . ends arranged concentrically to the shaft 
342 which carries the wipers 20 and 21 whose 
outer ends are adapted to engage the inner 
ends of the bank contacts. The latter are 
suitably insulated from each other and their 
outer ends are arranged for connection to 
conductors adapted to extend to the various 
line selectors. Although in the diagrama but 
a single set of wipers and bank contacts is 
shown, I preferably employ three sets of 
wipers in association with bank contacts 
which embrace one hundred and twenty de 
grees of the arc of a circle. This is clearly 
the equivalent of one set of wipers associ 
ated with bank contacts extending completely 
around the circle. The switch structure com 
prises, in addition, the motor Imagnet MM, 
but does not necessarily include the control 
relays 24 and 25. The wiper's are suitably 
insulated from each other and their support 
ing shaft 342 which is journaled in the frame 
343 which also supports contact bank. 341, 
The shaft 342 carities a toothed wheel 344 
which is rigidly mounted thereon and adapt 
ed to be rotated in response to the move: 

upon the first down 
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ments of the pawls 345 and 346, carried by 
an irregularly shaped armature 347 rotata 
bly supported upon the shaft 342 and co 
operating with the poles 348 and 349 of the 
motor magnet MEM... - These pole pieces areº 

25. 

angular in form and one leg of each is se- i. 
cured to the end of the magnet core which, 
together with the pole pieces, is located be 30: 
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tween the upward projections 350 and 351 
of the frame 343. Each of the pawls 345 
and 346 is spring pressed into engaging go. 
sition while the armature itself is restored 
to its retracted position by means of a leaf 
spring 352, which at one end ???????? said 
armature and at the other end is fixed to the 
projection 351 of the frame. The movement 
of the armature 347 is limited by the pawls 
345 and 346 engaging the stops 853 and 354. respectively, carried upon the contact bank 
341. The pawl 345 is also adapted to ride 
upon the pin 355 carried upon a strip 356 
secured adjacent to the stop 353. In the op 
eration of the switch, upon the energization 
of motor magnet MM, its armature is at 
tracted and thereby the pawl 346 is ad 
vanced until it engages stop 354. During 
this advance movement, pawl 345 rides upon 
pin 355 and thereby moves its end out of 
engagement with the teeth of the wheel 344. 
Upon the return movement of the armature, 
the pawl 345 drops into the next notch in 
the tahed wheel and comes up into engage 
ment with stop 353. With the parts in the 
position illustrated or when the armature 
347 has been moved far enough to brin 
pawl 346 into engagement with stop 354, 
one of the sets of wipers 20-21 will be ex 30 

35 

actly over the center of the corresponding 
bank contacts 22-23. If the energization of 
the motor magnet MM is such that the pawl 
346 is not advanced a complete step, the 
pawl 345 upon return, due to the propor 
tioning of the parts, will engage a notch in 
the wheel 344 and return the wheel and the wipers to their previously occupied position. 

... Thus, it is impossible to leave the wipers in 
40 

other than a position in exact registry with 
a set of bank contacts. 
A ringing-machine of the type previously referred to in the description of Figs. 6 and 

7, for use in party line installations is dis closed in its mechanical form in Figs. 18 and 
45 

50 

19, wherein 356 and 357 designates support 
ing plates spaced by connecting pins. 358. 
As previously indicated this mechanism in 
cludes a motor magnet MM for storing en 
ergy in a spring which will rotate an im 
pulse wheel 281 to actuate certain contacts 
controlled thereby, together with contacts for , providing a vibratory circuit for the motor 
magnet. The motor magnet is suitably sup 
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66 magnet MM. Upon the attraction of this arin 374, wherèupon the said år 

shaft 360. 
'about the shaft 360 and is secured at one end 
to said shaft, and at its other end to a post 

ported upon a plate 357, while the impulse 
wheel 281 is journaled between plates 356 
and 357 and has its shaft operatively con 
nected through a train of gearing with a 
ratchet wheel 359 which is fixed upon the 

A. spiral spring 361 is coiled 

362 extending inward from the plate 357, 
A crank 363 is secured to the shaft 360 and 
linked to the armature 364 of the motor 
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armature, the crank 363 is moved to rotate 
the shaft 360 which places the spring 361 
under tension and rotates the ratchet wheel 
359 far enough to allow the pawl 365 to en 
age the next tooth in the ratchet wheel. 
his pawl is carried by a wheel 366 in the 

train between the shaft 260 in the shaft of 
the impulse wheel 281. An escapement wheel 
367 and a pallet 368 are associated with this train to permit only a gradual unwinding 
of spring 361, thereby producing a retarded 
movement of the impulse wheel 281. From 
this it will be seen that the time consumed 
by the unwinding of the spring 30 greatly 
exceeds that consumed by its windleg and, 
as a result, the rotation of the impulse wheel 
281, and the consequent application of ring 
ing current, may continue sometime after 
the existence of the circuit conditions which 
occasioned the operation. . . . 
The contacts actuated by the impulse 

wheel, shown in Fig. 18, are the contacts 
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282 and 283 of the circuit arrangement illus 
trated in Fig. 6, but obviously any other 
set of spring contacts might be employed. 
To get circuit connections equivalent to those 
of the contact 285 actuated by impulse wheel 
281 in Fig. 7, it is only necessary to electri 

I cally connect the contacts 282 and 283 of 
Fig. 18. The contacts 282 and 283 are per 
manently united by an insulating strip 363 
which is secured to a spring 370 provided 
with an anti-friction roller 31, which rests against the periphery of the impulse wheel 
281. Contact 283 is normally closed while 
contact 282 is normally open and they re 
main in these positions while the roller 371 
engages those portions of the wheel 281 be 
tween its teeth. Upon the roller's engaging 
a tooth, contact 282 is closed and 283 opened. 
The spring 370 is rigidly supported at its 
fixed end by any suitable means to the frame 
of the mechanism. In the present instance, 
a rigid arm 372 eXtends parallel to the 
spring 370 and supports it near its center 
through the agency of an insulating unem 
ber 373 which also engages one of he CO 
tacts 287 which are included in the vibratory 
circuit of the motor magnet MM. These. 
contacts are closed in the position of the 
mechanism shown, but are adapted to be 
actuated by member 374 pivotally supported 
at one end and coöperating with a spring 
pressed rm 375 at its other end. The arm 375 is pivotally secured to the lower end of 
crank 363 mounted upon the shaft 360. The 
free end of the arm 375 is provided with a 
triangular shaped cam face which bears 
against the beveled end of the arm 374. In 
operation, supón the energization of motor 
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25 magnet MM, armatitre 364 is attracted and 
arm 375 is moved toward the left until the 
sharp end of the eam passes over the knife 
edge formed by the bevels at the end of the 

is thrown 30 
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to the right against the stop 376 and the 
spring contacts 287, which are included in 
the energizing circuit of motor magnetMM, 
are opened. Thus the circuit of the motor 

5 magnet is interrupted by the arm 375 being 
moved to the right. During this movement 
the cam face again coöperates with the 
knife edge formed at the end of the arm 
374 and the latter is moved quickly to the 10 left to again close the energizing circuit of 
the motor magnet at contacts 287. The co 
operating sharp edges formed upon the 
members 374 and 375 are so positioned that 
the member 374 is thrown to its alternating 

15 positions just before the armature 364 
reaches the end of its stroke in each direc 
tion. By this construction also a quick posi 
tive movement is given to the spring con 
tacts. * The upper end of tha crank 363 co 

20 operates with a series of stops 377 carried 
upon the impulse wheel 281 and so posi 
tioned as to enable the impulse wheel to ro 
tate a definite portion of a complete revolu 
tion, after once being started. Thus in op 

25 eration, a momentary energization of motor 
magnet MM releases the impulse wheel 281, 
and stores energy in the notor spring 361 
which thereupon, through the train of gear 
ing, actuates the impulse wheel until the 

30 next stop 377 engages the end of the crank 
363. Repeated energizations maintain a 
practically continuous rotation of the im 
pulse wheel. - 
Meter mechanism, such as is diagram 35 matically illustrated at X in Fig.1, is 

shown in its mechanical form in Figs. 20 
and 21. This mechanism includes a switch of the type illustrated in Figs. 16 ånd 17 
and heretofore described, associated with a 40 type wheel, a recording strip, an impression 
hammer and means for actuating said strip 
and hammer. The switch mechanism in 
cludes a series of bank contacts 63, equal ill 
number to the bank contacts 35 of the line 

45 selector Q, arranged in a bank 378 mounted 
upon a suitable base plate 379 and, in the present, instance, extending completely 
around the circumference of a circle. These 
contacts are adapted to be engage by : 

haft 380, suitably journaled in the base plate 89. 
The wiper 62 is actuated, in the presct in 
stance, through the agency of the motor 
magnet MM in the same inner as the 

in the 'case of 
the naster-switch illustrated in Figs; 16 and 
7. and heretofor't; described. Therefore, i. 
description of this structure need not be 
repeated. The shaft 380 also carries the 

60 type wheel 59 preferably located on the 
opposite side of the base plate 379 from the 
switch bank 378. This wheel is adapted to 
carry a number of types on its periphery 
and these types are of such size and are so. 

65 located that upon each movement of the 

8. 

wiper 62 from one bank contact 63 to the 
next, a new type will be brought opposite 
the type hammer 381, thus, since each bank 
contact represents a subscriber's line, there 
will be one type for each subscribei?s line. 
An inking roller 382 coöperates with the 
# on the type wheel 59 to apply ink, to 
their surface just before they reach the ham 
mer 381. Is The recording strip 382", which 
may be composed of paper or other suitable 
material, is guided between guide rollers 
383 and 384 into close proximity to the 
periphery of tile type wheel 359 at a point 
directly opposite the hammer 381 into a 
second roll mounted upon the holder 386. 
The printing magnet 58 is carried upon the 
base plate 379 at a point adjacent to the 
holder 386 and by means of interconnecting 
mechanism, rotates said holder far enough 
to bring a clean portion of the recording 
strip opposite the hammer 381 whenever it is completely energized and detenergized. 
For this purpose, holder 386 is provided 
with a ratchet, wheel 387 which is adapted 
to be rotated one step upon each return 
movement of the armature 388. This oper 
ation is brought about through the agency 
of an actuating pawl 389 and a return spring 
390 mounted upon the printing magnet 
frame. The hammer 381 is pivoted to the 
free end of the armature 388 and is yield 
ingly held by a spring 391. By means of 
the latter spring, upon each attraction of 
the amature 388, the upper end of the ham 
mer 381 is free to strike against the record 
ing strip 382 hard enough to produce a 
type in pression on the strip and then to fly 
back out of engagement with the strip even 
though the amature be held attracted. 
Thus, upon each attraction of the armature, 
te hammer 381 produces an impression of 
the recording strip 382; and upon the re 
traction of the armature, the pawl 389 ad 
sances the holder 386 one step, thereby 

impression. ... . . . ." 

A party line riging switch of the type 
diagrammatically illustrated in Figs. 5, 6 
and 7, is shown in it prefered mechanical 
fórni in Figs. 22 anal 23. The particular 
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ringing a fresh portion of the recordingllo 
strip 3S28. in position for the subsequent . 

forin illistratel is that correspongiling to the 
ringing switch shown in Fig. 6, therein. 
three wiper's 271, 272 aid § | coöperatie 
with three sets of bank contacts 274,275 and 276. These coöperäting fi 
preferably ari'a tirect in a 
supported on the bise plate 393. The 
wipe’s aire suritably mot intéd upon and in 
stilated fron, a shaft, 394 and journaled 

20 
ng fixed contacts are 
a bank 392, suitably 

2: 
between a bricket, 395 and the base plate . 393. The riot or magnet MM and the re 
lease inagnet RM are suitably supported 
upon the base plate 393, and their arma 
tures 396 and 397. coöperate with the actu 30 

  



the ratchet wheel 400. 

O 

base plate. 

ating and retaining pawls 398 and 399 re 
? to control the movement of the shaft,394 through the agency of the ratchet 
wheel 400. The off-normal switch contacts. 
O are also suitably mounted upon the base - 
plate 393 and are normally held open by 
means of an insulating pin 401 carried by 

he driving pawl 
398 rotates the wipers against the tension 
of a return spring 402 coiled about the shaft 
393 and co-acting between it and the said 

The ? end of the driving 
pawl 398 is limited in its advanced move 
ment by means of the edge 403 of the 

15 

20 

bracket 395 and is carried out of engage 
ment with the ratchet wheel upon its return 
movement by a projection 404 on said 
bracket. Thus upon each energization and 
deênergization of motor magnet MIM, the 
wipc's are advanced one step and are re 
tained in their advanced position by the 
retaining pawl 399. The switch is free to 

- return to its normal position upon the ener 
25 

gization of release magnet RM whose arma 
ture engages the tail of the retaining pawl 
399 and moves it out of engaging position 
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parts of the structure shoul 

my, 

with the ratchet wheel 400. Obviously, 
this ringing machine may be used in the 
circuits of Fig. 5, but in such case two sets 
of wipers and bank contacts and certain off 
normal switch contacts may be omitted. 
The diagram of Fig. 5 clearly shows what 

be retained. 
In practising my invention, it will be ap 

parent that many alterations and modifica 
tions may be made not only in the mechani 
cal construction of the various switching 
elements entering into the system, but also 
in many of the circuit arrangements, with 
out, departing from the spirit and scope of 

invention. Thus, obviously, in many. 
instances, batteries diagrammatically illus 
trated as separate and distinct may be one 
and the same. It will also be apparent that 
where, in the description, I have referred to alternating current generators as supplying 
the current for actuating the switches, pull 
sating, or other intermittent, current may be 
sent from an interrupter, or a suitable gen 
erator, to perform the same function. Like 
wise, the “slot mechanism, meter mecha 
nism, and other elements of the system and 
its modifications may be readily omitted, as 
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will be apparent to those skilled in this art. 
In view of these many changes NOEGR?) 
be made within the scope of the invention, 
have sought to use such terms in the ap 
pended claims as will fully cover them. 
What I claim as new and desire to secure 

by Letters Patent of the United States is:- 
1. A telephone exchange system compris 

ing a telephone line; line Selçcting switches 
including contacts having primary and sec 

65 
ondary movements; primary, and secondary 
relays for controlling said movements re 
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spectively; primary and secondary off-nor 
mal switchcontacts movable upon the first. 
primary and secondary switch moyements 
respectively; starting circuits one for each 
of said selecting switches, each of said start 
ing circuits including a contact of said con 
trol switch, the winding of one of the pri 
mary relays and one of said primary off 
normal switch contacts; and starting cir 
cuits for said control switch, one from each 
selector switch, each of the latter starting 
circuits including contacts of one of said 
secondary relays and one of said secondary 
off-normal switch contacts. 
: 2. A telephone exchange system compris 
ing a telephonc line; line selecting switighes 
including contacts having primary and sec 
ondary movements; primary and secondary 
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relays for controlling said movements re 
spectively; primary and secondary off-nor 
mal Switch contacts movable upon the first 
primary and secondary switch movements 
respectively; a control switch having a pair 
of movable contacts; coóperating fixed con 
tacts arranged in pairs severally assigned to 
said selecting switches; a starting circuit 
for each selecting Switch including one of 
the fixed contacts assigned to it, its primary 
off-normal switch contacts and the winding 
of its primary relay; and a starting circuit 
for said control switch including the other 
fixed contact assigned to said, selecting 
switch, its secondary off-normal switch con 
tacts, and contacts of its secondary relay. 

3. A telephone exchange system compris 
ing a telephone line; conductors and a pair 
of selecting-switches for extending the cir 
cuit of said telephone line, said switches in 
cluding movable contacts having primary 
and secondary movements; primary and 
secondary off-normal switch contacts for 
said switches, actuated upon said primary 
and secondary movements respectively: 
means for causing the movable contacts of 
each switch to move to pre-determined 
points; a release relay for each switch for 
controlling the restoration of the parts of 
its switch to normal; and a series release 
circuit for both of said release relays includ 
ing certain of said secondary off-normal 
switch contacts. 

4. A telephone exchange system compris 
ing a telephone line; conductors and a pair 
of selecting switches for extending the cir 
cuit of said telephone line, said switches in cluding movable contacts having primary 
and secondary movements; primary and 
secondary off-normal switch contacts for 
said switches, actuated upon said primary 
and scCondary movements respectively; 
means for causing the movable contacts of 
each switch to move to pre-determined 
points; a release' relay for each switch for 
controlling the restoration of the parts of 
its switch to normal; and a series release 
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tors; primary, and secondar 

cluding certain of the secondary off-normal 
switch contacts of one of said switches. 

5. A telephone exchange system compris 
ing a telephone line; a plurality of con 
ductors; a line selecting switch including 
movable contacts having primary and sec 
onday movements; an additional selecting 
switch for connecting movable contacts of 
said line selecting switch to certain of said 
conductors; primary and secondary off-nor 
mal switch contacts for said switches, actu 
ated upon said primary and secondary 
movements respectively; means for causing 
the movable contacts of each switch to move 
to pre-determined points; a release relay 
for each switch for controlling the restora 
tion of the parts of its switch to normal; 
and a series release circuit for both of said 
release relays including certain of said sec 
ondary off-normal switch contacts. 

6. A telephone exchange system compris 
ing a telephone line; a plurality of conduc 
tors; a line selecting switch including mov 
able contacts having primary and secondary 
movements; an additional selecting switch 
for connecting movable contacts of said line 
selecting switch to certain of said conduc 

off-normal 
switch contacts for said switches, actuated 
upon said primary and secondary move 
ments respectively; means for causing the 
movable contacts of each switch to move to 
pre-determined points, a release relay for 
each switch for controlling the restoration of 
the parts of its switch to normal; and a se 
lies release circuit for both of said release 
relays ??????? of the secondary off-normal switch contacts of said line se 
lecting switch. . . ; 

7. A telephone; exchange system compris 
ing. a. {{|{{;"|''' conductors and select ing switches for extending the circuit of 
said line; relays for controlling the move 
ments of said switches; off-normal contacts 
for said switches; means for causing the 
movable.contacts of each switch to move to 
predetermined points; two release relays 
for, restoring the parts of said switches 
normal; and a single release circuit for both 
of said release relays including said off 
normal contacts and contacts of each of said 
control relays. . - . 

: 8. A telephone exchange system compris 
ing. a telephone line; conductors, a call 
ing line selecting-switch and another select 
ing switch for extending the circuit of said 
line; relays for controlling the movements 
of said switches; off-normal contacts for 

80 said, switches; means for causing the mov 
able contacts of each switch to move to pre 
determined points; two release means for 
restoring the parts of said switches to nor 
mal; a single release circuit for both of said 
release means includingsaid off-normal com 

contacts, 

tacts and contacts of each of said control 
relays and a line relay for closing a contact 
in said circuit, 

9. A telephone exchange system compris 
ing a telephone line; conductors and se 
lecting switches for extending the circuit 
of ESE said switches including movable 
contacts having primary and secondary 
movements; primary and secondary relays 
for controlling said primary and secondary 
movements respectively; primary and sec 
ondary off-normal switch contacts actuated 
upon said primary and secondary move 
ments respectively; means for causing the 
movable contacts of each switch to move to 
re-determined points; two release means 
or restoring the parts of said switches to 
normal; and a single release circuit for both 
of said release means including contacts of 
one of said primary relays and certain of 
said off-normal switch contacts. 

10. A telephone exchange system com 
prising a telephone line; conductor's and 
selecting switches for extending the circuit 
of said line, said switches including movable 
contacts having primary and secondary 
movements respectively; primary, and sec 
ondary relays for controlling said primary 
and secondary movements respectively; pri 
mary and secondary off-normal switch con 
tacts actuated upon said primary and sec 
ondary movements respectively; means for 
causing the movable contacts of each switch to move to pre-determined points; two re 
lease means for restoring the parts of said 
switches to normal; and a single release cir 
cuit for both of said release. means includin 
contacts of one of said primary relays an 
certain of said secondary off-normal switch y 

11. A telephone exchange system com 
prising a telephone line; conductors and 
selecting switches for extending the circuit 
of said ? 
contacts having primary and secondary. 
movements; primary and secondary relays 
for ????Toiiiii. id prima 
movements re 
ondary off-norail switch contacts actuated 
upon said primary, and secondary move 
ments respectively means for causing 
movable contacts of each switch to move to 
pre-determined points; two release means 
for restoring the parts of said switches to 
normal; and a single release.circuit for both. 
of said release means including contacts of 
a pair of primary and secondary relays and 
certain of said secondary off-normal switch 
contacts. . . . . . . . ?? ??? ?? ????? ... " - . . . 

12. A telephone exchar ge system com 
prising a telephone line; conductors and 
selecting switches for extending the circuit 
of said line, said switches including nov 
able contacts having primary and secondary 
movements; primary and seeondary relays 

70 

75 

80 

85 

90 

95 

100 

05 

ne, said switches including movable : 
i10 

primary and secondary. 
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for controlling said primary and Secondary movements respectively; primary and Sec: 
ondary off-normal switch contacts actuated upon said primary and secondary move 5 ments respectively means for causing the 
movable contacts of each switch to move to 
pre-determined points; two release means 
for restoring the parts of said Switches to 
normal; and a single release circuit for both of said release means including contacts of a pair of primary and secondary relays, be 
longing to one of said switches and certain of said secondary off-normal switch con 
tacts belonging to another of said switches. 

- 13. A telephone exchange system com 
prising a telephone line; a plurality of con 
ductors; a line selecting switch including 
movable contacts having primary and sec 
ondary movements; an additional selecting switch for connecting movable contacts of 

0 

5 

20 

said line selecting switch to certain of said conductors; primary and secondary relays. 
for each switch for controlling its primary 
and secondary movements respectively; 
means for causing the movable contacts of 
each switch to move to pre-determined 
points; release means for each switch for restoring its parts to normal; and a single 
release circuit for both of said release means 
including contacts of the primary relay of said additional selecting switch. 

14. A telephone exchange system con 
prising a telephone line; a plurality of con 
ductors; a line selecting switch including 
movable contacts having primary and Sec 
ondary movements; an additional selecting 
switch for connecting movable contacts of said line selecting switch to certain of said conductors; primary and secondary relays 
for each switch for controlling its primary 
and secondary movements respectively; 
means for causing the movable contacts of 
each switch to move to pre-determined 
points; release means for each switch for re 
storing its parts to normal; and a single re 

30 

40 
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lease circuit for both of said release means. 
including contacts of a primary relay and 
contacts of a secondary relay of said addi tional selecting switch. 

50 15. A telephone exchange system com 
rising a telephone line; a plurality of con 
uctors; a line selecting switch including 

movable contacts having primary and sec 
ondary movements; an additional selecting 
switch for connecting movable contacts of said line selecting switch to certain of said conductors; primary and secondary relays 
for each switch for controlling its primary 
and secondary movements respectively; pri- ' 

60 mary and secondary off-normal switch con 
. , tacts for each Switch actuated-upon its pri 
imary and secondary movements respec- including movable contacts having primary tively; means for causing the movable con- Q» 
tacts of each switch to move to pre-deter 

5 mined points; a release means for each 

1,257,283 

switch for restoring its parts to normal; it 
single release circuit for both of Said release means including contacts of the primary re. 
lay of said additional selecting switch and 
certain of the secondary off-normal switch 
contacts for said line selecting Switch. 

16. A telephone exchange system com 
prising a telephone line; a plurality of con 
ductors; a line selecting switch including 
movable contacts having primary and sec-75 
ondary movements; an additional Selecting 
switch for connecting movable contacts of 
said line selecting switch to certain of said 
conductors; primary and secondary relays 
for each switch for controlling its primary 80 and secondary movements respectively; pri 
mary and secondary off-normal Switch con 

70 

tacts for each switch actuated upon its pri 
mary and secondary movements respec 
tively; means for causing the movable con 
tacts of each switch to move to pre-deter 
mined points; a release means for each 
switch for restoring its parts to normal; and 
a single release circuit for both of said re 
lease means including contacts of a pair of 
primary and secondary relays associated 
with said additional selecting switch and 
certain secondary off-normal switch contacts of said line selecting switch. 

17. A telephone exchange System compris 
ing a conductor; a selecting Switch for es 
tablishing connection with said conductor, including movable contacts having primary 
and secondary movements; primary and sec 
ondary off-normal switch contacts actuated upon said primary and secondary move 
ments respectively; a secondary magnet for 
causing said secondary movement; an ini 
tial control circuit for said secondary mag 
net including primary and secondary off 05 normal switch contacts; a release magnet; 
a release relay for controlling said release 
magnet; and a subsequent control circuit 
for said secondary magnet including con 
tacts of said release relay and magnet and 
one of said movable contacts. . . . 

18. A telephone exchange system compris 
ing a conductor; a selecting switch for es 
tablishing connection with said conductor, includingfiaovable contacts having primary 
and secondary movements; a secondary 
magnet for causing said secondary move 

ll.0 

ment; a release magnet; a release relay for 
controlling Said release magnet; and a con 
trol circuit for said secondary magnet.in 
cluding contacts of said release relay, re 

magnet and one of said movable con 
C.S. . . . . . . . . 

. 19. Atelephone exchange system compris 
ing a conductor; a selecting switch fores 
tablishing connection with said conductor, 
and seconday movements; a secondary relay for controlling said secondary movement; means including a release magnet for re-180 
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storing the switch parts to normal; a release relay for controlling said release magnet; 
a grounded battery; a normal connection to 
ground from one of said movable contacts 
through contacts of said release relay and 
magnet; and means actuated by said Sec. ondary relay to substitute for said ground a connection through an energizing winding 

10 

15 

of said secondary relay to battery. 
20. A telephone exchange system compris 

ing a conductor; a selecting switch fores 
tablishing connection with said conductor, including movable contacts having prima 
and secondary movements; secondary of 
normal switch contacts opened upon the first 
secondary movement of said movable con 
tacts; a relay; talking strands including cer 
of said relay, normally closed; means for 

20 

tain of said movable contacts and reontacts 
moving said movable contacts to pre-deter 
mined points; means including, a release 
magnet for restoring said switch parts to 

... normal; a release relay for controlling said 
25 

release magnet; means for energizing said 
release relay; an energizing circuit for the 
aforesaid relay, closed, in response to such 
energization, through actuated secondary 
off-normal switch contacts and contacts of 
said release relay; and means for restoring 
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said secondary off-normal switch contacts 
to normal at the end of the return secondary 
movement of said movable contacts, where by said energizing circuit is interrupted and 
said talking strands are thus closed. 

21. A telephone exchange system compris 
ing a conductor; a selecting switch for es 
tablishing connection with said conductor, including movable contacts having primary 
and secondary movements; secondary off 
normal switch contacts opened upon the first 
secondary movement of said movable con tacts; a relay; talking strands including 
certain of said movable contacts and con 
tacts of said relay, normally closed; means 
for moving said movable contacts to pre 
determined points; means including a re 
lease magnet for restoring said switch parts 
to normal; a release relay for controlling 
said release magnet; means for energizing 

50 

55 

said release relay; a control circuit for said 
release relay including certain of said sec 
ondary off-normal switch contacts; an ener 
gizing circuit for the aforesaid relay closed, 
in response to the energization of said re 
lease relay, through actuated secondary off 
normal switch contacts and contacts of said release relay; and means for rest bring said 
secondary off-normal switch contacts to nor 

60 mal at the end of the return movement of said movable contacts, whereby said ener gizing circuit i? interrupted and said talk 
ing strands are thus closed. . . . 

22. A teleph9ne exchange system com 
prising a conductor; an electrically actuated 
switch for establishing connection with said 

certain of said primary off-normal switch 

ng its energizing winding normally discon 

of said primary off-normal switch contacts. 

ea 
conductor, including movable contacts hav 
ing primary-and Secondary moverrients; pri mary and secondary conducting strands; prl 
mary and secondary magnets for causing said 
primary and secondary movements respec- 70 
tively, the former having its energizing 
winding normally connected to said primary 
strand, and the latter having its energizing 
winding normally disconnected from said 
strands; means for transmitting current over 75 
said strands; and means responsive there 
to to disconnect the winding of said primary 
magnet from said primary strand and to 
connect the winding of said secondary mag. 
net first to said secondary strand and then 80 
to said, primary strand. . . 

23. Atelephone exchange system compris 
ing a conductor; an electrically actuated 
switch for establishing connection with said 
conductor, including movable contacts hav- 85 
ing primary and secondary movements; pri 
mary and secondary conducting strands; 
primary and secondary off-normal switcl. 
contacts actuated upon said primary and 
Secondary movements ??????? “????? and pri-, 90 mary and secondary magnets for causing 
said primary and secondary movements re 
spectively, the former having its energizing 
winding normally connected to said primary 
strand through certain of said secondary 95 
off-normal switch contacts, and the latter having its energizing winding normally dis 
connected from said secondary strand by 
contacts. . . 

24. A telephone exchange system compris 
ing a conductor, an electrically actuated 
Switch for establishing connection"with said 
conductor, including movable contacts hav 
ing primary and secondary movements; pri- 105 
mary and secondary conducting strands; 
primary and secondary off-normal switch 
contacts actuated upon said primary and 
Secondary Imovements respectively; and pri-" 
mary and secondary magnets for causing 110 
Said primary and secondary movements re 
spectively, the former having its energizing 
winding normally connected to said primar 
strand through certain of said secondary off 
normal switch contacts, and the latter hav 

nected from said primary strand by certain 
of said secondary off-normal switch contacts 
and from said secondary strand by certain 
: 25. Atelephone exchange system compris 
ing a conductor; an electrically actuated 
switch for establishing connection with said 
conductor, including contacts having pri- . * " 
may and secondary movements; primary 125 and secondary conducting strands; a pri 
mary magnet for causing said primary move 
ment, having án 4-energizing winding nor 
mally electrically connected to said primary 
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dea 
secondary movement, having its windin 
normally electrically disconnected from Sai 
strands; means for completing an energiz 
ing, circuit for said primary magnet over said primary strand; means operated upon 
the energization of said primary magnet 
to connect the winding of said secondary 
magnet to said secondary strand; means for 
completing an energizing circuit for said 
secondary magnet over said secondary 
strand; and means operated upon the ener 
gization of said secondary magnet to discon 
nect the windings of said primary and sec 
ondary magnets from said primary and sec 
ondary strands respectively and connect the 
winding of said secondary magnet to said 
primary strand. ?? ?? 

| 26. A telephone exchange system compris 
ing a telephone line; an electrically oper 
ated switch having movable contacts for 
establishing connection with said telephone 
line; conducting strands leading to said 
switch; a control relay individual to said 
switch connected with one of said strands, means for initially energizing said control 
relay over said strands, a second relay hav 
ing a circuit controlled at an open contact of said control relay and having a closed con 
tact included in the circuit of said control 
relay; and a locking circuit for said control 
relay including certain of its contacts and a 
direct connection between one of said in 
cluded contacts and one of said movable 
contacts. 
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27. A telephone exchange system compris 
ing a telephone line; means for establishing 
telephonic connection with said telephone 
line; an electrically actuated switch having 
movable contacts for establishing connection 
with said telephone line; means for moving . 
said contacts into engagement with said 
line; conducting strands leading to said 
switch; a contról relay connected with one of 
said strands; means for energizing said relay 
over said strand; a permanent electrical con 
nection between one of said movable con 
tacts and a contact of said relay; a second 
relay having a circuit controlled at an open 
contact of said control relay and having a 
closed contact included in the circuit of said 
control relay; and means for closing a lock 
ing circuit for said first relay over said per 
manent connection i 1 case said telephone line 
is already included in telephonic connection. 28. A telephone exchange 
ing a telephone line; means for establishing 
telephonic connection with said telephone 
line; an electrically actuated switch having 
moyable contacts forestablishing connection 
with said telephone line; means for moving 
said contacts into engagement with said tele 
phone line; conducting strands leading to 
said switch; mean' for transmitting a char 
acteristic signal over said stralads; à relay 
for controlling said means; said character 

. / - 

?? ?? 

?????? compris 

istic signalbeing transmitted by the energi 
zation of said relay; means for energizing 
said relay over one of said strands; a per 
manent electrical connection between one of 
said movable contacts and a contact of said 
relay; and means for closing a locking cir 
cuit for said relay over said connection in 
case said telephone line is already included 
in telephonic connection. - 

29. A telephone exchange system compris 
ing a telephone line; means for establishing 
telephonic connection with said telephone 
line; an electrically actuated switch having 
movable contacts for establishing connection 
with said telephone line; means for moving 
said contacts into engagement with said tele 
phone line; conducting strands leading to 
said switch; an interrupter included in a 
primary circuit; a relay for closing a second 
ary circuit, inductively related to said pri 
mary circuit, over said strands; means for 
driving said interrupter; means for receiv 
ing the signal transmitted over the second 
ary circuit by the interrupter; means for 
energizing said relay over one of said 
strands; a permanent electrical connection 
between one of said movable contacts and a 
contact of said relay; and means for closing 
a locking circuit for said relay over said con 
nection in case said telephone line is already 
included in telephonic connection. 
ing a telephone line; means for establishing 
telephonic connection with said telephone 
ine; an electrically actuated switch having 
movable contacts for establishing connection 
with said telephone line; means for moving 
said contacts into engagement with said tele 
phone line; condyleting strands leading to 
said switch; a control relay; means for ener 
gizing said relay over a circuit including one 
of said strands; a second relay having its 
winding included in a circuit normally open 
only-at a contact of said control relay and 
having a normally closed contact included 
in the said energizing circuit of said control 
relay; and means for closing a locking cir 
cuit for said control relay in case said tele 
phoneine is already included in telephonic 
connection. ?? ' d 

: 31. A telephone exchange system compris 
ing a telephone line; means for establishing 
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30. A telephone exchange system compris 
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telephonic connection with said telephone : 
line; an electrically actuated switch having 
with said telephone line; means for meying 
said contacts into engagement with said tele 
???????? line; conducting strands; a magnet. 
for causing a movement of said movable contacts havingan énergizing winding norr 
mally electrically connected to one of said. 
strands; a control relay; means for energiz 
ing Said.control relay over a circuit includ ing one of said strands; a second relay hav 
ing its winding inclided in a circuit nor 

movable contacts for establishing connection 120 
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mally open only at a contact of said control 
relay and having normally closed contacts 
included respectively in the said energizin 
circuit of said control relay and in the sai 
electrical connection of 8à¥??? Oe of said strands; and means for closing a 
locking circuit for said control relay in case 
said telephone line is already included in 
telephonic connection. 

0 32. A telephone exchange system compris 
ing a telephone line; means forestablishing. 
telephonic connection with said telephone 
line; an electrically actuated switch having 
novable contacts for establishing connection 
with said telephone line; means for moving 
said contacts into engagement with said tele phone line; conducting strandsia magnet. 
for causing a movement of said movable 
contacts having an energizing winding nor 
mally electrically connected to one of said 
strands; a control relay; means for energiz 
ing said control relay over.atircuit includ 
ing another of sirºd štrands; a Seçond relay having its winding included in a circuit nor mally open only at a contact of said control 
relay and having normally closed contacts 
included respectively in the said energizing 
circuit of said control relay and in the said 
electrical connection of said winding to one 
of said strands; and means for closing a 
locking circuit for said control relay iri case 
said telephone line is already, inc uded in 
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telephonic connection, 33. A telephone exchange system compris 
ing a telephone line; means for establishing 
telephonic connection with said line; an 
electrically actuated switch having movable 
contacts for establishing connection with 
said telephone line; means for moving Said 
contacts into engagement with said tele 
phone line; conducting strands; a control 
ielay; means for energizing said relay over 
a circuit including one of said strands; a 
second relay having its circuit closed upon 
the said energization of said control relay; 
an electromagnet having an energizing 
winding connected with one of said movable contacts through nor pally open contacts of said second relay; a ringing.circuit over said 
telephone line controlled by said electro magnet; and means for energizing said elec tromagnet upon the closure of said second 
relay contacts in case said telephone line is . 
not already included in telephonic conec 
tion... . . . . . . ? . . . yor 

34. A telephone exchange 
ing a telephone line; means “ ??. 
telephonic connection with said telephone 
line an electrically actuated switch having 
movable contacts, for establishing connection 

?????? compris 
o 

with said telephone line; means for ????. said movable contacts into engagement with 
} line; conducting strands; a control re 
lay 
relay över a circuit including one of said 

; means for momentarily energizing said 

? a telephone line; means 
telep 

establishing, 

2 . 7 

strands; a second relay haying its circuit 
closed upon the said energization of said 
control relay; a locking circuit for said sec 
ond relay; anelectromagnet having an ener 
gizing winding connected, with one of said 
moyable contacts through normally open 
contacts of said second relay; a ringing cir 
cuit over said telephone line controlled by 
said electromagnet; and means for energiz 
ing, said electromagnet upon the closure of 
said second relay contacts in case said tele 
phone line is not already included in tele 
phonic connection. . . . . . 

35. A telephone-exchange ?:??? compris or establishing 

70 

75. 

80 
honic connection with said telephone." 

line; an electrically actuated switch having 
movable contacts forestablishing connection 
with said telephone line; means for ????. 

itil said movable contacts into engagement w 
said line; conducting strands; a control re 
lay; means for momentarily energizing said 
relay over a circuit including one of said 
strands; a second relay having its circuit 
closed upon the said energization of said 
control relay; an electromagnet having an 

8 

90 

energizing winding connected with one of 
said movable contacts through normally 
open contacts of said second relay and nor 
mally closed contacts of said control relay; 

circuit over said telephone line 
by said electromagnet; and means 2, ? controllec 

for energizing said eléctromagnet upon the 
closure of said second relay contacts in case 
said telephone line, is not already included 
in telephonic connection, . . 

36. A telephone exchange system com 
prising a telephone line; means for estab 
iishing telephonic connection with said line; 
an electrically actuated switch having mov: 
able contacts for establishing connection 
with said telephone line; means for movin 
said contacts into engagement with said 
telephone line; conducting strands; a con 
trol relay; means for energizing said relay 
over a circuit including one of said, strands; 
a second relay having its circuit closed 
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upon the said energization of said control relay; an electromagnet having an energizi , 
ing winding connected with one of said mov 
able contacts through normally open con 
tacts of said second relay; a ringing relay 

15 

and an intérrupter included in a circuit em 
bracing contacts of said electromagnet; a 
source of ringing current having one pole 120 
connected through, said ringing relay con 
tacts to oie of said strands; a connection 
from the other pole of said source: through 
contacts of said electromagnet to another of 
said strands; and means for energizing 
said electromagnet upon the closure of said 
second relay contacts in case said telephone 
line is not already included in telephonic 
connection. , . . . ; 37. A telephone exchange system com" 
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prising a telephone line; means for estab 

10 

5 

lishing telephonic connection with said 
line; an electrically actuated switch having 
movable contacts for establishing connec 
tion with said telephone line; means for 
moving said contacts into engagement with 
said telephone line; conducting strands; a 
control relay; means for energizing said re 
lay oyer a circuit including one of said 
strands; a second relay, having its circuit 
closed upon the said energization of said 
control relay; an electromagnet having an 
energizing winding connected with one of 
said.movable contacts through normally 
open contacts of said second relay; a third 
relay and an interrupter included in a cir 
cuit embracing contacts of said electromag 
net; a source of current; a fourth relay hav 
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cuit for said second relay adapted to be 

ing its winding included in a branch from 
one of said strands through contacts of said 
electromagnet to one pole of said source of 
current; and a connection between the other 
pole of said source and another of said strands. 
38. A telephone exchange system com 

prising a telephone line; means for estab 
lishing telephonic connection with said line; 
an electrically actuated switch having mov 
able contacts for establishing connection with said telephone line; means for moving 
said contacts into engagement with said 
telephone line; conducting strands; a con 
trol relay; means for energizing said relay 
over a circuit including one of said strands; 
a second relay having its circuit closed upon 
the suid energization of said control relay; 
an electromagnet having an energizing 
winding connected with one of said movable 
contacts through normally open contacts of 
said second relay; a third relay and an in 
terrupter included in a circuit embracing 
contacts of said electromagnet; a source of 
current; a fourth relay having its winding 
included in a branch from one of said 
strands through contacts of said electromag 
net to one pole of said source, and a connec 
tion from the other pole of said source through contacts of said electromagnet to . another of said strands, 

| 39. A telephone exchange system compris 
ing a telephone line; an electrically actuated 
switch having movable contacts for estab 
lishing connection with said telephone line; 
means for moving said contacts into engage 
ment with said telephone line; conducting 
strands; a control relay; means for energiz 
ing said relay over a circuit including one 
of said strands; a second relay having its 
circuit, closed upon the said energization of 
said control relay; releasing means, includ 
ing an electromagnet, for restoring the. 
switch parts to normal; and a locking cir 
opened at the time said electromagnet is energized. . 

ing a telephône line; an e 

283 

40. A telephone exchange system compris 
ing a telephone line; an electrically actuated 
Switch having movable contacts for estab lishing connection with said telephone line; 
a relay controlled over a circuit including 70 said line; a second relay having an energiz 
ing circuit closed upon the energization of 
Said relay; talking strands normally open 
at contacts of said second relay; release means, including an electromagnet, for re. 75 
storing the switch parts to normal; a lock 
ing circuit for said second relay adapted to 
be opened at the time said electromagnet is 
energized; and an energizing circuit for 
said electromagnet including a normal con 
tact of said relay and an alternate contact 
of Said second relay, whereby the release is 
controlled over a circuit including said line. 41. A telephone exchange system compris 
ing a telephone line; an electrically actu 

80 

85 lated switch having movable contacts for establishing connection with said telephone 
line; a relay controlled over a circuit includ ing said line; a second relay, having an energizing circuit closed upon the energiza- 90 tion of said relay; talking strands normally 
open at contacts of said second relay; re 
lease means, including an electromagnet, for 
restoring the Switch part to normal; a 
locking circuit for said second relay adapted 
to be opened at the time said electromagnet. 
is energized; an initial energizing circuit 
for Said electromagnet including a normal 
contact of said relay and an alternate con 
tact of said second relay, whereby the re 
lease of the switch is controlled over a cir cuit including said telephone line; off-nor 
mal Switch contacts actuated upon the first 
Inovement of said movable contacts; and a 
Subseq ent energizing circuit for said elec 
tromagnet including certain of said actu 
ated off-normal switch contacts. 
42. A telephone exchange system compris 

ing a telephone line; an electrically actuated 
switch having movable contacts for estab lishing connection with said telephone line; 
means for moving said contacts into engage 
ment with said telephone line; other means forestablishing, telephonic connection with 
said telephone line; a relay controlled over 115 
a circuit including said telephone line; a 

95 

100 

105 

10 

second relay having an energizing, circuit closed upon the energization of said relay; talking straits normally open at contacts of 
said second relay; and means for applying 120 
ringing current to said telephone line prior to the energization of said relay in case said: 
telephone line is not already included in tele 
phonic connection. : : : : - 

43. Atelephone exchange system compris-:125 ? switch having movable contacts for estab-i 
lishing connection with said telephone line; . . . 
means for moving said contacts into engage 
ment with said telephone line; other means 130 

: 
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for establishing telephonic connection with 
said telephone line; a relay controlled over a circuit including said telephone liné; a sec: 
ond relay having an energizing circuit closed upon the energization of said relay; talking 
strands normally open at contacts of ? 
second relay; a ringing relay for controlling 
the application of ringing current to said 
telephone line; and a control circuit for said 10 ringing relay including normally closed 
contacts of said second relay. 

44. A telephone ????????? system compris sing a telephone line; an electrically actuated 
switch having movable contacts for estab 

15 lishing connection with said telephone line; 
talking strands connected to said movable contacts and normally interrupted adjacent 
to the same; a relay operative, when ener 
gized, to connect the portions of the nor 

20 mally interrupted strands; release means, in 
cluding an electromagnet, for restoring the 
switch parts to normal; off-normal switch 
contacts actuated upon the movement of said 
movable contacts; a source of current; a con 

25 nection from one of said off-normal switch 
contacts through a normal contact of said 
relay and an energizing winding of said 
clectromagnet to said source of current; a 
second electrically actuated switch, having 

30 fixed and movable contacts, for establishing 
connection with said strands; and means, in 
cluding a connection from the off-normal 
switch contact coöperating with the afore 
said eonnected off-normal switch contact, to 

- 35 one of the fixed contacts of said second 
switch, whereby the connection of said sec 
ond switch with said strands is determined í automatically. · 

45. A telephone exchange system com 
40 prising a telephone line; a line Selecting 

switch, having movable contacts, for select ing said telephone line; a relay for discon 
necting certain of said contacts during their 
movement; a release magnet for restoring 

45 the switch parts to normal; a line relay nor 
mally controlled over said telephone line; a 
cut-off relay for removing said control; and 
an energizing circuit for said cut-off relay, 
closed upon the selection of said telephone 

50 line, including contacts of said release mag 
net and said relay. . 
46. A telephone exchange system compris 

ing a subscriber's line extending from a sub 
station to an exchange; a conductor; elec 

55 trically controlled switching means fors 
... tablishing connection between said telephone 

line and said conductor; means at the Sub 
station for controlling the operation of said 
switching means; a telephone receiver, a 

60 telephone transmitter and an additional de vice for transmitting impulses at the sub 
station; an electromagnet arranged to nor 
mally lock said device; and means for clos 
ing an energizing circuit for said electro 

65 magnet through its winding and said tele 

signed to each group of outgoing lines, and 

R 

phone transmitter in series, upon said switching means reaching a pre-determined point in its operation. . 
47. A telephone exchange system compris 

ing an incoming line, selecting switches hav- 70 
ing access to said line, groups of outgoing 
lines, a plurality of selecting switches as 
'signed to each group of outgoing lines, and 
connections between pairs of switches only extending from said incoming line selecting 75 
switches to those outgoing line selectings 
switches providing access to outgoing lines 
in different groups. . 

48. A telephone exchange system compris 
ing groups of incoming lines, a plurality of 
selecting switches assigned to each of said 
:: of incoming lines, groups of outgo ing lines, a plurality of selecting switches 
assigned to each group of outgoing lines, and connections between pairs ???switches only 
extending from the selecting switches, as signed to the same group of incoming lines 
to the selecting switches assigned to differ 
ent groups of ?????? lines. ???????????????????? 49. Atelephone exchange system compris 
ing an incoming line, selectingswitches hav 
ing access to said line, groups of outgoing 
lines, a plurality of selecting switches as 

80 

85 

90 

connections between pairs of switches only 95 extending from said incoming line selecting 
switches to those outgoing line selecting. 
in all the groups. · · 

50. A telephone exchange system compris ing groups of incoming lines, a plurality of 
selecting switches assigned to each of said 
groups of incoming lines, groups of outgo 
ing lines, a plurality of selecting switches 
assigned to each group of outgoing lines, 105 
and connections between pairs of switches 
only extending from the selecting switches 
of each group of incoming lines to those out 
going line selecting switches providing ac 
cess to outgoing lines in all groups. 110 

51. A telephone exchange system com-. 
prising incoming lines, selecting switches 
inaving access to said incoming lines and ar 
ranged in groups, means for actuating an 
idle selecting switch in any group to cause 
it to establish connection with an incoming 
line in its group, other selecting switches 
arranged in groups, and connections be 
tween pairs of switches only extending from 
the incoming line selecting switches in each 120 
group to those other selecting switches lo. 
cated in clifferent groups. · · 

2. A telephone exchange system com-, prising subscribers' telephone lines, 

switches providing access to outgoing lines 
100 

115 

groups 
of line selecting switches operative to estab 
lish connection with said lines when calling, 
groups of trunks, means for extending the 
circuit of a selected trunk to a desired called. 
one of said lines, a plurality of trunk se 
lecting switches for each group of trunks, 

125 

130 
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20 
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and connections between pairs of switches 
only extending from each group of linese 
lecting switches to those trunk selecting 

lines, calling line. Selectors and connectors 
for uniting a calling line and a called line 
for conversation, means under the control 

85 

switches providing access to trunks in dif- of the called party for restoring the con 
ferent groups. 58. A telephone, exchange system com 
rising subscribers' telephone lines, groups 

of line selecting switches operative to estab 
lish connection with said lines when calling, 
groups of trunks, means for extending the 
circuit of a selected trunk to a desired called 
one of said lines, a plurality of trunk se 
lecting, switches for each group of trunks, 
and connections between pairs of switches only extending from each group of linese 
lecting switches to those trunk selecting 
switches providing access to trunks in all 
the groups. 

54. A telephone exchange system cm 
prising subscribers' lines; line selecting 
switches arranged in groups; other select 
ing switches arranged in groups; means for 

25 

actuating an idle line selecting Switch in 
any group to ce use it to establish connec 
tion with a calling line in its group; means 
for extending a connection from any of Said 
other selecting switches to a desired sub 

30. 

35 

scriber’s line; and connections between pairs 
of switches only extending from the line 
selecting switches of each group to those 
other selecting switches located in different 
groups. . 55. A telephone systein including a call 
ing telephone line and a called polystation1 
telephone line, directively controlled step 
by-step. automatic switches for use in con 
necting said lines in a conversational cir 
cuit, automatic means responsive to the clo 

40 
sure of the calling subscriber's line for con 
necting one of said directively controlled 
switches to said calling line, means respon : 

45 

tently selectively signal the desired substa. 

'sive to interruptions of the calling sub 
scriber's line circuit to operate said switches 
to extend the connection to the called sub 
scriber’s line, and means responsive to sub 
station control to automatically intermit 
tion upon, said called line until said called 

55 

60. 

- party responds or said connection is re 
50 il - eased. . . . . . . ..! . : '56. An automatic telephone exchange sys 

tem comprising a plurality of telephone 
lines, line selecting switches and selecting and connecting switches for uniting a call 
ing line and a called line for conversation, 
means whereby the -called party may release. 
all of the said switches employed in the es 
tablishment of said, connection except the line selecting switch, and means responsive 
to the opening of the calling subscriber's 
line: circuit for releasing said line selecting 
switch. . . . - - . ) ??? 

57. An automatic telephone exchange sys 
tem comprising a plurality of telephont 

nector to normal without restoring the line 
selector, and means responsive to the open 
ing of the calling Subscriber's line for re 
leasing said line selector. - 58. A telephone system comprising a sub 
scriber's line, first selectors assigned for 
connection from said line as a calling line 
and each having a definite number of pas 
sive contacts, second Selectors exceeding in 
numbersaid definite number of passive con 
tacts of each first selector, and means for connecting said line as a calling line through 
a first selector to any of said second selec 
tors. 59. A telephone system comprising a 
group of subscribers' lines, a group of first 
Selectors assigned for connection from said 
subscribers' lines as calling lines and each 
having a definite number of passive con 
tacts, Second selectors of a number exceed 
ing suid definite number of passive con 
tacts in each first selector, and means for 
connecting any said subscriber's line as a 

70 

75 

80 

85 

90 

calling line through a first selector to any 
one of said second selectors. 69. A telephone system comprising a sub 
Scriber's line, switches for connecting with 
said line as a calling line, first selectors as 
signed for connection with said line through 
Said Switches and each having a definite 
number of passive contacts, second selectors 
exceeding in number said definite number 
of passive contacts of each first selector, 
and connections between said switches and 
selectors whereby said line may be con 
nected as a calling line through a first selec 
tor to any of said Second selectors. 61. A telephone system comprising a 
group of Subscribers’ lines, a group of 
Switches for severally connecting with said 
lines as calling lines, first selectors us 
signed for connection with said subscribers 
lines through said switches and each having 
a definite number of passive contacts, sec 
ond selectors exceeding in number said defi 
Inite number of passive contacts of each first 
Selector, and connections between said 
switches and selectors whereby any of said 
§??? lines may be connected as a call ing line through a first selector to any of 
said second selectors. 

62. A telephone system comprising a sub 
scriber’s line, line selectors for connecting 
with said line as a calling line, first selectors 
connected each to one of said line selectors 
and each having a definite number of passive 
contacts, second selectors exceeding in num 
ber said definite number of passive contacts 
of each first selector, arid connections be 
tween said line and first selectors whereby 
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said line may be connected as a cáilling line 
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through a first selector to a 
selectors. 
63. A telephone sy stem º comprising a 

group of suscribe's lines, a group of line 
selectors for severally establishing connec 

ny of said second 

tion with said lines as calling lines, a group. 

20. 

- ing said line with idle link-circuits, an elec tromagnet initially energized responsive to 

25 

of first selector's each connected to one of 
said line selectors and each having a definite 
number of passive contacts, second selec 
tors exceetling in nimber said definite nun 
ber of passive contacts of each first selector, 
and connections between said line selectors 
and first selectors whereby any one of said 
subscribers' lines may be connected as a 
calling line through a first selector to any 
of sail second selectors. ? ? ? ? 

64. A telephone system including a tele 
phone line, link-circuits at the exchange, au 
tomatic means for interchangeably connect 

current over a local circuit prior to a con 
nection, said local circuit being controlled by 
said means, and aneans for continuing said 
niagnet energized by current over said tele 
phone line after a connection between the 
line and a link is established. 

30 

ringing currents of clifferent frequencies cor 

35 

6: 
phone line, a plurality of substations on said 
line, signals at said stations responsive to 
responding to the number of substations on 
said-line, sources of ringing current of such frequencies, an electrically operated step by 
step switch for selectively connecting said 

40 

45 

sources to said line to operate said signals, 
and directively controlled switches structur 
ally independent of said switch for intercon 
necting said lines. 

(56. A telephone system comprising a stub 
scriber’s line, first selectors cominon to sålid 
line, when calling, said first selectors having 
passive bank contact sets, second selectors ex 
ceeding in number the number of passive 

... contact sets of any of said first selectors, and 
incans for connecting said line as a calling 

50 
line through a first selector to any of said 
secorad selectors. 

67. A telephone system comprising, 
group of subscribers lines, first selectors 
connon to said lines when calling, said first 

55. 

selectors having passive bank contact sets, 
second 'selectors exceeding in number the 
number of passive contactsets of any of said first selectors, and means for connecting any 
one of said lines when calling through a first 
selector to any of said second selectors, ... 68. A telephone system comprising sub 
scribers’ lines, first selectors connoi to said 
lines when calling, said first selectors having 
passive bank contact sets, second selectors 
exceeding in number the number of passive 
contact sets of any of said first selectors, and 

wa 

h. 

use in interconnecting 

5. A telephone system including a tele- . 

an. 
automatic switches less in number than the 
number of lines and connections therefrom for connecting any one of said lines when 
callin through a first selector to any of said 
second selectors. - 

69. A telephone system including tele 
phone lines some of which are party lines, 
directive selector and connector switches for 

said lines, automatic means responsive to the removal of the re 
ceivers at calling substations for connecting 
calling ones of said lines to idle ones of said 
selector switches, and means responsive to 
interruptions of the line circuit at the call 
ing substation of one of said lines to oper 
ate the selected one of said selectors and a 
connector to extend connection to a called 
substation on said line or any other line and to automatically intermittently signal said 
called substation. 

70. A telephone system including tele 
phone lines some of which are party : directive switches for interconnecting sai 

said relays controlled over a calling line, means responsive to successive interrupti 
of the circuit at the calling substation o 

65 

70 

75 

80 

85 

lines, primary and secondary relays for con 
trolling said switches, energizing circuits for 

90 

ns 
calling line to effect successive deemergiza- . 
driving means for said switches responsive to 
impulses from said relays when so deÉner 
gized to operate said switches to extend con 
nection of the calling line, and control means 
also controlled from the calling substation 
whereby such connection nay be extended to 
a called substation on the calling line, 

71. A telephone system comprising tele 
phone lines, some of which are party lines, 
directively controlled switches for intercon 
necting calling and called ones of said lines 
neans for connecting a calling one of said 
lines to a directive switch, primary and sec 

tions of the primary and secondary relays, 
95 

00 

105 

ondary relays for said switches energized by 
surrent over said line, a calling device at the 
substation of said line for successively in 
terrupting the circuits of said relays to cause 
deinergizations and energizations thereof, 
impulses transnitted responsive to said de 
energizations to directively operate certain 
(if said switches to connect the calling sub 
station to a called substation on the calling 
line. ? : ? ?? . : 

72. A telephone system comprising party 
telephone lines, directive switches for inter 
connecting Said lines, primary and secondary 
relays controlled by current flowing over a 
calling one of said lines, a calling device at 
the calling substation of the calling line for 
interrupting the circuits of said relays, ? 
may and secondary impulses transmitted by 
said relays responsive to the interruptions 
of their circuits for directively operating 
certain of said switches to extend the calling 
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AM ,???? 

line to a called line, and means whereby a 
calling substation of one of said lines may 
extend such a connection to a called substa 
tion on the calling line. 

78. A telephone system including a party 
telephone line, directive selector and connec 
tor switches for extending the circuit of said 
line, primary and relays, means 
for energizing said relays controlled over 
said line when calling, means for interrupt 
ing the circuits of said relays successively 
whereby primary and secondary impulses of 
current are transmitted by their deenergiza 
tions, driving means for said switches re 
sponsive to said impulses for extending the 
circuit of said line, and control means also 
responsive to calling substation contrôl 
whereby said switches may effect said exten 
sion from the calling substation of Said line 
to a called substation on said line. 74. A telephone system including tele 
phone lines some of which are party lines, 
directive selectors and connectors for inter 
connecting said lines, automatic means re 
sponsive to the removal of the receivers at 
calling substations for interconnecting call 
ing ones of said lines and said selectors, 

30 

means responsive to interruptions of the 
line circuit at the calling substation of OE 
of said lines to operate one of said selectors 
and one of said connectors to extend connec 

35 

tion to a called substation on said line and 
to automatically signal the called substation 
until the called subscriber responds or the 
connection is released, and means respon 
sive to a subsequent interruption of the cir 
cuit of said line to restore said last Switches. 75. A telephone system including tele 
phone lines some of which are party lines, 

40 

60 
ringing currents 
ringing switches fo 
tions on said part 
means for operat 

directive selector and connector switches for interconnecting said lines, non-numericalau 
tomatic means responsive to the removal of 
the receivers at calling substations for con 
necting calling ones of said lines to said Se 

45 lectors, and means responsive to interrup- - 
tions of the line circuit at the calling sub 

of one of said lines to operate one 
connector switches to ex to automatically signal 
in said line. - 
system including tele 

phone lines some of which are party lines, 
directive switches, including connectors for interconnecting said lines, non-numerical 

55. . " ??? " ? ? ? 4 " : ??? 

er's line to one of said directive switches, a 
step-by: nrm, co varif-rhki ?? ? ? - 

)r: lha 

automatic means for connecting a subscrib 
. . . . , 

3 " conhected to iš 
signaling the substa 
lines selectively, and 

g said directive and ring 
ing switches for extending connection from 
a calling substation to a called line and to 

ing mechanism, ?id S 

epringing switch for each connec 

signal the desired substation thereon, said 
desired substation being signaled intermit 
tently until the desired party responds. 

77. The combination with a manually op 
erated impulse transmitter, a locking device 
therefor, a magnet controlling the same, of 
a telephone line, a receiving device normally 
disconnected from said line, means connect 
ed with said line to automatically connect 
said receiving device therewith upon the clos 
ing of said line, and means connected with 
said receiving device for operating said 
locking device by energizing said magnet to 
unlock the transmitter when the same is 
brought into circuit, with said receiving de 
vice, substantially as specified. 

78. In an automatic telephone exchange 
system, a subscriber's station having a man 
ually operated impulse transmitter, a lock 
ing device for said impulse transmitter em 
|???????????? an electromagnet, a receiving de 
vice means for automatically connecting 
said subscriber's line to said receiving de 
vice, and a source of electromagnetic energy 
adapted to be brought into the telephone line 
to operate said electromagnet and unlock 
the transmitter when the receiving device is 
brought into circuit. 

79. In an automatic telephone exchange 
system, a subscriber's station, a normally 
locked impulse transmitter, an impulse re 
ceiving device, an electromagnet to operate 
said locking device to unlock said transmit 
ter; automatic connecting mechanism adapt 
ed when the subscriber's line is closed to 
connect said subscriber's line to said impulse 
receiving device, and a source of electric en 
ergy sufficient to operate said electromagnet 
for unlocking said transmitter, and means 
for connecting said electric energy onto the 
line so as to operate said magnet and unlock 
the transmitter when the impulse receiver is 
connected to said line, substantially as 
specified. 

80. In un automatic exchange system, a 
subscriber's station, an impulse transmitter, 
a locking clevice therefor, a receiving device, 
a finder switch at the exchange, automatic 
mechanism for operating said finder switch 
upof the closing of the subscriber's line and 
connecting said line to said receiving device, 
and means for furnishing electric energy 
sufficient to operate said locking mechanism 
to unlock said transmitter when the receiv 
ing device is connected to said subscriber's 
line, as specified. 

81. In an automatic telephone exchange, a 
finder switch, a subscriber's line connected 
to said finder switch, a line relay, a battery 
adapted to be bridged across the subscriber's 
line when said line is closed, a starter cir 
cuit closed by said line relay to start said 
finder switch and cause it to find the sub 
Scriber's line and thereby establish a con 
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nection, an impulse receiving device, a nor 
mally locked impulse transmitter at said 
subscriber's station, an electromagnet for 
unlocking said impulse transmitter, said 
magnet being so arranged as to prevent its 
operation by the energy of the line relay 
operating battery, and a source of electrical 
energy, of higher voltage to be cut into the subscriber's line wheh the impulse receiver. 
is connected thereto and thus operate said 
relay and unlock said transmitter as and for the purpose specified. 

5 

20 

25 

82. In an automatic telephone system, a 
subscriber's line, a finder switch having bank 
terminals to which said subscriber's line is 
connected, an impulse transmitter in said 
subscriber's line, a locking device embodying an electromagnet, and means for closing a 
circuit through said electromagnet to unlock 
said transmitter when said finder switch is 
brought into connection with the line ter 
minals of said subscriber's line. 

83. A telephone system including a call 
ing telephone line and a called po?ystation 
telephone line, a directively controlled step 
by-step selector switch and a directively 

. controlled connector switch for use in con 

30 

35 

40 

45 

necting said lines in a conversational cir cuit, a pair of talking wipers for said con 

48 

trolled switch that connects to the called 
contacts of said line, means for making said 
subscriber's line test busy when a call is ini 
:d thereover, means for removing said usy 
said called contacts, and means for selec 
tively signaling the desired substation upon 
said line. 

50 

condition when said test wiper tests 

55 

85. A telephone system including a call 
ing polystation telephone line provided with 
calling and called contacts, directively con 

nector switch through which said conversa 
tional circuit extends, a test wiperfor said 
connector Switch for testing called lines, and 
means responsive to interruptions of the 
calling subscriber's line circuit to operate 
said switches to extend a connection to the 
called subscriber's line and to selectively 
igal the desired substation upon the called le. 

84. A telephone system including a call 
ing polystation telephone line provided 
with calling and called contacts, directively 
controlled automatic switches for use in ex 
tending a connection from the calling con 
tacts of said line to the called contacts 
thereof, means responsive to interruptions 
of the calling subscriber's line circuit to op erate said Switches, a pair of talking wipers 
and a test wiper for the directively con 

? 

trolled automatic switches for use in ex 

tacts of said line to the called contacts there 
of, means responsive to interruptions of the 
calling subscriber's line circuit to operate 
said switches, a pair of talking wipers and 
a test wiper for the directively controlled 
switch that connects to the called contacts 
of said line, means for placing a busy po 
tential upon the called contacts of said line 
when a call is initiated thereover, and means 
for removing said busy potential when said 
test wiper tests said called contacts. 

86. A telephone system including a poly 
station telephone line provided with calling 
and called contacts, directive switches for 
extending a connection from the calling con 
tacts of the said line to the called contacts 
thereof, means responsive to interruptions 
of the line circuit at the calling substation 
to operate said switches, means for placing 
a busy potential upon said called contacts 

60 tending a connection from the calling con 

65 

70 

75 

80 

when a call is initiated over said line, means . . 
individual to the line for removing said 
busy condition when one of said directive 
switches tests said called contacts to permit 
said switch to effectively connect with said 
line, and automatic means for intermit tently signaling the desired party upon said 
line until said party responds. . . . 

In witness whereof, I hereunto subscribe 
my name this 15th day of August, 1907. 

ALFRED H. DYSON. 
Witnesses: - 

THoMAs H. FERGUsoN, 
CAROLYN WEBER. 
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