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To all whom it may concern.
Be it known that T, Arrgep H. Dysox,

_a citizen of the United States, residing at
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Chicago, in the county of Cook and State
of -Illinois, have invented new and useful
Twiprovements in Automatic Telephone Sys-
teiis, of which the following is a speci-
fication. '

The present invention relates to automatic
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
art are employed in conjunction with simi-
larly constructed “line selectors” comtrolled
by “master switches.” Tn such systems the
mnvable contacts, or wipers, of the two
dimension gwitch are associated with a large
number of fixed, or passive, contacts ar-
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
and ‘the latter, or secondary, inovement
causing the wipers to engage desired bank
contacts in the selected group. The con-
nections among the different switches will
be best understood by discussing a par-
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, onc thonsand line
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 ten con-
nectors; the line selectors and first selectors

would be united in pairs without multi-
pling; the wipers_of the second selectors
would be multipled to.the bank, contacts of

of each connector would be multipled to the
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 .fo
which my invention belongs.

In systems of this.character heretofore

- proposed, the construction of the switches

55

and the associated circuits have been such
that the proper operation of- the systein
was possible only by the employment of
more or less complicated mechanism. For

example, it 1s 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
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.

One of the principal objects of the present
invention is to devise a system of the char-

60
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acter indicated which sifall 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-
tend this simplification of structures to all
commercial adaptations of the straight atto-
matic system so as to include trunking be-
tween exchange, “nickel-in-the-slot” service,
measured service, party line service of dif-
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 theé
chances of the calling line finding an idle
trunk - through which to extend its circuits
are greatly increased. '

The invention also includes other fe'atufes’

and details which, together with the above,
will be more fully understood upon refer-
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. v .
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-
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,

which is the prineipal figure and includes

75
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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 cir-
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 circuitsy the latter
being arranged to automatically select one

of a number-of trunks runningto a given

private exchange, or to a %roup of. tele-

hones having a single calling

figs. 5, 6 and 7 illustrate connector cireuits
deslgned for:use with party lines, the latter
illustrating in addition a four-parfy sub-
scrlber’s line; Fig. 8 illustrates u modified

“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 conmection are increased;
Figs. 10, 11 and 12 are elevations. of ‘a lme
selector viewed from different sides, the
switch being also typical of the other selec-
tors and the connectors émployed in the
system; Fig. 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 mdlcnte(l
by the line 14—14 of Fig. 11; Fig. 15-is"
detail view of certain oonnec’ror off- nmm.ll
contacts; Figs. 16 and 17 are front and side
elev atlons of a master-switch employed i
the control of the line selectors; Figs. 18 and
19 are front and sectmnal elev mom respec-
tively, of a I'Ingmo' machine employed n
connection with certain of the party line
circuits; Figs. 20 and 21 are front and redr
elevations, respectively; of meter mechianism
employed for measured service; and Figs, 22
and 23 are front and side elevations respec-
tively, of a rm(rmg‘sm(ch cmplov - for
party, lme usp.

Min system.
Apparaius,

Referring to the drawing, and nluw par-
ticularly hu the present to Fig. 1, which
may be congidered the main (h.wmm M at
the left of the diagram deswn.lto . sub-
seriber’s station prov ided with “slot” e p-
ment and united {o the main.exchinge by
tlie line limbs 1 .\ml Sowhieh tmmmaiv n
multiple contacts of ine connectors and line
selectors. At the opposite end of the dia-
gram, N designates o subseriber’s equipment
which is not (,-swm\d for “slot” sefvice and
which is similarly united by jine clinbs
/—S* 0 the'exchange and the line Timbs
A1 sum](nlv connecled oo the miuliiple. con-
taets of connectors and line selectors. Con-
nection is obtained between the line at the
left and the Iine at the right throvgh the
agency of a master-switeh (), a line selector

(J, a first selector U, a second selector V and

@ connector. W, Assuming that. the selectors
and| connectors employed in establishing this
connection are provided with ong hlmdlc
bank’ eontac
ten thousand-lines in the exdmnae arranged
ona basis of ten per cent. trunkm r, then, the

1,267,288

number ;-

Throughout-these views like
characters refer to like parts.

znoctmn with his line, thus extending the.,

“with the thousand group o which the cal

and f:saumlno' “that there are:

number of switches and their multiple ar-
rangement heretofore outlined will exist. In
such case there would be one- ‘hundred mias
tey-sw itches O, one thousand line selectors Q,

“one thousand first selectors U, one thousand 70
second selectors V and one thousand connee-

tors W. The subscribers’ lines would .be di-.
vided into groups of one hundred, and ten-
line selecting swilches wonld be assigned to

each group, " thits enabling each line to be 75
multipled to the cor l'espondmg bank von«
tacts on ten different line selectors. Hach
group of line selectors would be under the -
control of one master-switch, having. a pair.

of banlk eontacts assigned to »euch line selec: 80. .
tor. ‘Kach subseriber’s line would also be.: !
multipled to ‘the. corresponding bdank 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 eon: -
tacts of the muster-switch ave shown, The .. -
movable contacts, or - wipers,gof ciel -line
selecting switch Q are tied to the correspond-

Cing wipers of a first selector U, thus pro-: 90

\1(|ll]”' one - thousand direct connections be-
tween the one thousaid line selectors and .
the one thousand fivst selectovs. The wipers

of the sceond selectors are multiply connect- -
ed to the bank contacts of the first selectors; _9‘)-

-and-since there. are a thousand of eacly. of -

these switches, the wipers of each-second se-
lector’ are . connected to the cor esponding. .
contacts of one hundred fivst selectors. -Sim.. .;

Jlardy, the wipers.of each of the thiousand:.100 -«

connectors-are connected to the corvespond-.-
g contacts of one bundred second selectors;
As previously indicated, this apportionment..
of values may be varied at will to suit the
exigencies of any particular case.

{n the operation of the parts in cstabligh-
ing connection between substations M and
N, the ¢ alling party at substation M remgvex:
hix receiver from its hook and  thereby,

RAVL

throngh the agency of the master-switch O, 110 .

sets an idle line selector Q in operation to. ...
antomatically seek out. and estdbhsh Cons g

alling line cireuit to the first seleetor ({7,
pm'od with the actiated line selector Q;JLS;;;
The calling p.n‘tv theny by meansof his call-v
ing mechanisny, transmits o number oi im-.
]nllsos correspomding to- the uligits, of
number of the subseriber Wi antod The :
series of (hese impulses operates: Ahe. con- 12(),;3_\
nected first selector U so as to. case. it to ..
pick oul an idle second selector Voassociated

line belongs. Thus, if the number of theeall=;...;.
ing party were (wo thousand gome odd, ﬂu* 125 5.
first set of two. impulses would move '
wipers of the first selector, to. the .
group of its hank contacts and would ;
aatomatically moye the wipets over, the vons
tacm in this bank. until an idle cnnm L\x\ Q
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encountered, thereby -extending the circuit
of the ¢alling party to an idle second selec-
tor in the second thousand group. The sec-
ond series of impilses would similarly oper-
ate the second selector V to pick eut 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 wipers 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 stibstation 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 codperating with bank con-
tacts 22—23 and caused to step over said

_contacts by a motor magnet MM, the com-

lete operation being controlled by the re-
ays 24—25, as hereinafter more fully point-
ed out.

The line selector includes the wipers 26,
27, 28 and 29 codperating with bank con-
tacts 30, 31, 32, 33 and, where the meter
mechanism X is used, with an additional
wiper 34 cooperating 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 P

con-

" . trolled by a primary relay PR, and its sec-

-bb

‘60

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 respec_ti-ve}ly:

. upon the first primary and the first second-

-8B

ary movements of the switch. Although

cach subscriber’s line is multiply connected
to ten line selectors and ten connectors, two
such multiple connections only are shown in
the drawing wherein bank contacts 30’, 31,
39’ and 33" and cobperating wipers 26’, 277,
28’ and 29’ belong to a second line selector
and contacts 36, 367, 87, 377, 88, 38 are bank

_contacts of two connectors

The first selector U inclufles the wipers
39, 40, 41 which codperate with bank con-
tacts 42, 43, 44 in response to tHe operation
of the primary magnet PM’, controlled by
the primzﬁy relay PR’, and the secondary
magnet SM’, controlled by the secondary re-
lays SR’ and S’R’.- 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-
ary off-normal contacts SO’ here, as before,
are operated uporf 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 'V comprises wipers
46, 47, 48 which codperate 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. : ’ B

The connector W is provided with wipers:

52, ‘53, 54 cooperating 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 SM2, 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 secondary
off-normal switch contacts SO®.

with a busy relay BR, a ringing relay RG,
a control relay R, a tip relay ‘TR, a “flip-

2 - In addi-
tion to these parts, th circait is provided

70

75

80

85

80

95

100

105

110

116

flop” relay FF, and a “closing” relay CR, -

all’ of which codperate in the manner here-
inafter more fully set forth. o '
_As in the case of the line P—S, the line

P’—8’ 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,

120

125

130
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61 and wiper 62 rotated with ¢he type wheel
39 .and cotperating:with bank contacts 63
of which there:is a number cqual to the
number: of -contacts 83 on.the line selectors.

The eéquipment at substation M includes
the usual-switeli:liook G4 receiver 65, call-
bell 66, dransinitter 67, calling mechanism
68,. nud “slot” mechanism 69 including a
polariged relay 70. The equipment at sub-

station, N differs from that at substation M

by omitting the “slot” mechanisin 69.
Obviously, the various- subscribers’ lines
entering ‘the- exchange will be  distributed
througly the ageney of a distributing board
which I-have indicated at the points desig-
nated- D-—B. Many ditferent methods ot
distributing. may. be employed, but I pref-

erably distribute the line limbs and .the-

connections with the three sets of connector

contacts, ~a=  clearly  illustrated in  the

drawing, o '
Operation.

Having now «iven a general “description
ol the churactor of the apparatus . diagram-
matically illustrated. in ¥ig. 1, it is believed
that the invention -will be best understood
by entering at,once into a description of the
operation’ of 1he system thevein: depicted.

Assuming {hat a pavty at substation M
desires to_converse with a party at substa-
tion N and asswning that the number of the
latter’s: telephone.is 3456, then the calling
party, Hrst vemovés his receiver 65 fron its
hook G+ and.-thereby. establishes u circuit

which miay. be traeced from the live, ov nega-
tive, pole of the battery B through rve-.

sistance Tl elosediedntnel 76 of cut-off relay
0, line limb 8, elosed contaet. 75, the wind-
ing of Jock. controlling inagnet 74, switch-
hoolk G4, gransmitier 67, closed contact 73,

line limb. 12, normal condact 72 of cnt-off re-.

Jay CO, normal contact 77 of line relay LR,
ail the winding of said velay to the ground-
ek or retarn side of the battery. - The result-
ing movement of the centact 77 to its alter-
nate position closes o new cnergizing cir-
enit for the line relay LR awhich may be
traced from the live, or negative, pole of
the: hitttery 137 through the winding of relay
94 of the master-switch O, closed coniact 78

of cut-oft velay C'O) and alternate contact 77,

of lins relay LR through the winding of said
relay ta ground, Fheclosing of this circut
continues the encrgiziation of the line relay

and aetuates: relay 24 so asito close its.
amplete astarting eirenit for .

contact T9 Lo
one of the line selectors Q, as will be hevein-
after explained: . The movement of contact
80. of ;]lin

80-—30": corresponding te. the calling line
this ground - conneetion. frormally “existing
through normal- contac %.Io.o’f. cut-off ‘relay

LA

elay “EI¥, renmoves the nor--
mal ground connection from: the:contacts .
oun, ‘ : g

1,257,283

_CO and normal contact 80 of line relay LR,
In addition to the removal of this ground
“whichestablishes. that condition which will
cause the line selector wipers to stop .in
engagement with the contacts of the line
after they Liave been moved to the desired
group, the actuated contact 80 of the line
relny, grounds the winding of relay 82,
which, upon being energized, opens its con-
tact 85 to remove the normal ground from
those contacts 33—83’, ete., which . corre-
spond to the group of contacts in which
those of the calling line are located, thereby
establishing that condition which will caunse
the line selector to stop its primary move-
‘ment at the proper group of banlt contacts.
The contact 84 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—3 is

. cennected, and substitutes a groung. connec- -

tion therefor. ‘As will be hereinafter ex-
plained, the normal battery connection to
these dontacts permits connection'to be made
to the line P—S as a called line, while the.
ground connection renders the snid line
busy to in-coming calls.

The master-switch wipers 20—21 are
brought, after each operation of a line se:
loctor Q. into engagement -with contacts
22--923 assigned to an idle-line- selector as
will be hereinafter explained. Thus, as
soon as relay 24 is energized, a starting
circuit for stich line selector is completed
by the closing of battery BB’ {hrough the
winding of primary relay PR, primary off-
normal contact 85, contacts 2220, closed
contact 79, and normal contact 86 to-ground,
thus energizing primary relay PR to actu- -
“ate its contacts and thereby complete a eir-
cuit from the live pole of the alternating
current generator 87 through the winding
of primary magnet PM and alternate con-
tact 88 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

indicéted;by the symbol (which, sign

serves throughout the drawing to indicate'
a common ctonnecting point), on as ‘many
.different line relays LR. Thus, in the-ex-
ample chosen, theré 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 Telays. -Each of the ten bank
contacts. 38 therefore correspgnds to a dif-
ferent sub-group of ter ealling lines. Sincé
the  primary off-normal contacts PO "are
actuated upon the first primary movement
of the switch wipers, the 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 emough 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 moted that although the wiper 29
is normally out of engagement with con-
tact 33, 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 ecircuit for the secondary magnet
SM extending from: the live pole of the
alternating current generator 93 through
the winding of the secondary magnet, alter-

“pate contact 92, and normal contact 94 of
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“wipers will continue until w
ani. ungrounded contact. Since the contact

release relay RR to ground. The resulting
vepeated energizations and denergizations
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, 82 and 85, 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 releasc magnet RM to wiper 26, and

thence to ground so long as sald wiper en-
gages a grounded contact, 30.- It will be
noted ‘in this case as in the case of_wig

29 that the end of the wiper is prefera
made. broad énough 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 timie the secondary off -normal
contacts are moved from normal.
the sccondary movement of the switch

“-ment.

* bridges

relays

er
ly

Thus, -

wiper 26 engages

‘A

30 correspouuing to the calling line has been

-tngrounded as previously pointed out, the

wipers will be stopped in engagement with
the contucts corresponding to said line.
Since other subscribers’ lines are multiply
connected to contacts over which the wipers
97—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 I—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 9, 95, 96, 97, return to their
normal positions thereby discontinuing the
farther 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
glternate contact 967, 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 RV, windings
of primary and secondary relays PR’ and
SR’ and batteries 5—8". These batteries
being arranged in series, supply current
over a ecircuit including both of these
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—108  of
PR’ and SR’ and the winding of re-
lease relay RR’ of the first selector U to
ground. :
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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 tausing the movement of the mas-
ter-switch O to engage contacts of an idle
line selector. 'This circuit - extends from
ground at contact 94 of release relay RR

‘115

120

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¢ir:
cuit for the motor magnet MM ‘which in-
cludes the alternating current génerator 105.

Due to the mechanical relation of the parts,

the energization and deénergization of this
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" magnet .iwjll step the wipers 20-—21 into en-

gagement with the next pair of bank con-
tacts.

" this pair is in use, there exists a ground at

10

20.

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-

15

net. As soon, however, as an ungrounded
contact 23 is encountered, this energizing

_circuit for relay 25 will be interrupted.
“Contact 28 correspoinding to a busy line se-

Jector will always be grounded, while that
corresponding to an idle line selector will
be ungrounded, thus insuring the stopping
ot the master-switch with its wipers in en-
gagement with contacis corresponding to an
idle line sclector. ‘The ground connection

with the contact 23 may exist over the path,

just traced inclhwling conlacts 104, 92, 04,
or by way of alternate contact 96, alternate

. eontact 93, closed coutact 4, closed contact
0 b b b

25,

91 -and alternate contact 85 to ground. Or
the said ground may be maintained through
the off-normal contact 126 of the primary

off-normal switch PO’ of the first selector

U, or at other times through closed contact

178 of the reversing reluy RV and closed

30

contact 174 of relay 45.

‘As soen as the sccondary relay SR of the
line selector has been deénergized, and the

. adjacent portions of the conducting strands
- L—1.” united, there are at once established

35

lays PiS

cireiits for the primary and secondary re-
. and SR’ in lieu of that previously
traced through the alternate contacts 9697

tof relay SR.. Thus a ecircuit extends from

| “the live, or negative, pole of battery B’
_through the windine of the cut-off relay CO,

140

contact 106—107 of said relay, bank con-
tacts 81, wiper 27, strand L, normal contact

- 99 of. reversing relay RV, winding of pri-

45

mary relay PR’ to the live, or Dositive, pole
of grounded battery 5. At the same time, a
civeuit is completed from the live, or nega-

tive, pole of battery &° through the wind--
ing ‘of secondary relay SR, normal contact

' . 100 .of reversing relay RV, strand L’ in-
. cluding contact 97, wiper 28, contact 32, line

50

fan
[ O

65

limb- S, via normal contact 76 and coil 71

Ao the negative pole of battery I3 prior to

. the operation of cut-oft relay CO and imme-

dintely subsequeng thereto, over line limb S,
contact 75, lock magnet 74, switch-hoole 64,

 transmitter 67, contact 73, line limb Py in-

cluding alternate contact 72 of cut-off relay
5 (0, contaet 31, wiper 27, link strawd L, in
cluding contact 967, normal contact 99 of re

- versing relay RV, the winding of primary
60 /

relay PR o the positive pole of Dattery b.
The clasing of  these circuits mamtains the

< relays PR and SR’ energized, and in addi-
~tion: energizes the cut-off relay. CO and the

“Jock-controlling . magnet 74 associatdd with

the ealling line. The movement of contact

'1,26%7,288

If the line selector corresponding to

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 mormal substation control of
said relay. The opening of its contact 78
likewise interrupts the circuit established
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 8. The subscriber’s

70

75

vivcuit is thus completed over the heavily |

marked lines to the sections of the strands
L—1 1ying beyond the condensers108—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
battery B3’ through the windings of cut-off
relay, contacts 107, 81, engaged contact 30,
wiper 26, normal contacts 96 and 93, and
winding of rveluy 61 of the meter mecha-
nism X, to ground. Thus the cut-off relay
(O is maintained energized. The guarding

civeuit to ground for the line selector con-.

tacts 30, 307, ete., and for the connector coi-
tacts 36, 367, ete., is now furnished through
sai relay 61 as follows:—fro 1 contacts 36
via norial contact 84, alternate contact 81
and said contacts 30, 30, etc., and thence to
evound through said relay 61 over the cir-
cuit previously traced for holding the cut-
off relay CO energized. Upon closing this
cireuit 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-
respondinig to the calling line P—3.  This
is Irought about by the energization of re-
Iay 61, which completes a circuit for the
niotor magnet MM extending from the live
pole of the alternating current gencrator
109 through the winding 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 banl

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 62 need have but a sim-
ple rotary motion. Coriesponding contacts
353 and 63 are clectrically counected and
since wipers 34 and 26 are connected, there
exists at this time a potential at the coutact
63 corresponding to the calling line, which
will Dbe above that of ground and. conse-
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120

guenfly, ax soon as wiper 62 in its move--

ment engages this contact 63,7 a civenit will
be complefed from contact 63, throngh
wiper 62, winding of relay 60 and wlosed
contact 617 of relay 61 to ground, whereby
relay 60 will be energized and its contact

111 opened to thereby inferrupt the civenit

of the motor magnet MM and thus discon-
tinue further movement of the wiper. By

L
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means of contact 617, the ground connection

with wiper.62, and thence to contacts 63, 35
and 80 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’—§’ is complete, the printing magnet 58
will be energized and there will be placed
on n 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 deénergiza-
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 solectors to rotate past the sub-group
containing the calling line whose call has
now been “picked up”. Also the deénergi-
LR causes the re-

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 engageaspring
73 to cause it to break contact upon the re-
turn of the disk due to its return spring 112,
and a single tooth similarly codperating

" with contact spring 75 to cause it . to open

65

60

85

its contact after the contact 73 has com-
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 w notch in the disk and normally.

held in engaging position by u 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 helow 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, aiiy break which might be made by
contact 73 would be bridged by normal con-
tact 116" of the “slot” mechanism so that
there would be no resulting interruption of
the line limb P as would 'be necessary to
cause the operation of the conmected first
selector ; consequently it is necessary for.the
calling party to deposit a “nickel” or other
token in the slot of the slot mechanism 69.
When this.is done, the contact 116’ is forced
by the token to its ajternate position. This
is anccomplished 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
18 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. RV, 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 veturned 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 meéchanism in
accortlance with the number of the telephone
with which connection is desired which has
Deen, asstmed to be No. 3456, The calling
party will therefore now rotate his dial far
enough to
tact 73 and will then release the same to

allow it to retiwrn to its normal position-and:

e will follow this operation by similar oper-
ations in which he will rotate the dial suffi-
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ciently to bring, next. four teeth, then five
teeth, and then six teeth, helow the spring
contact 73.  Considering only the effect of

“the first opergtion, it will be noted that as

soon ‘as the dial is removed from normal,
contact spring 73 will be groundéd through
contacts 113-—114—115; and while this
ground remains, the primary relay PR’ will
be energized from the battery b over the
strand I, line limb P, through contact 73 to
this grotind at the substation, while seconud-
ary relay SR’ will be energized from battery
5" over the strand 1.7, line limb S, and con-

faet ©5 to this same ground. Consequently,

the three resulting breaks and makes of the
contact 73 will cause three deénergizatinons
of the primary velay PR, and the single fol-
lowing break and make of the contact 75
will enuse a single deénergization of the*sec-
ondary relay SR’ Aninspection of the con-
tacts 121, 122, 123, 124 of the primary and
secondary relays PR and SR will “show
that tive three detnergizations of the primary
velay PR will cause the section of the strand
Ii to the right of the condenser 108 to be
grounded three times, while the single dein-
ergization of the secondary relay SR’ will

cause the section of the strand I/ tor the-

right of condenser 109 to be grounded once.
While relays PR and SR’ areenergized,

thesie seetions of the strands are not ground-

el by reason of the open contact 122 in one

-case, and the open contact 124 in the other.

From this, it will be seen that the passage
of each tooth past the contact 73 has the

effect of producing a monmentary ground

tupon the section of the strand Li to the right
of condenser 108, and each movement of the

single tooth past contact 75 has the effect of

producing a single monmentary ground upon
the scetion of the strand L7 to the right of
condenser 109, Thus the grounding of (he
strand T, three times has the eflect of pro-
ducing three distinet energizations of the
primary maguet 1’M7 of the first selector,

~the cireuit being frony the live pole of the
battery:1

throngh the winding of said mag-

ety closedreontact 1235 of the secondary off-

50

“oof bink contacts 42, 43, 44
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normal switch- SO and strand L to ground.
These three energizations will cause the
wipers 34, 40, 41 Ho move to the thivd group
Upon the first
movement in this direction, the primary off-
normal contacts 107 will be closed.  Clon-

sequently, upon the subsequent grounding of

strand L7, secondary reluy S'R” will be ener-
gized over a cirenit (!..\'1(!Ilill]l;_:‘ Trom ll‘w l.|\'u
pole of the buttery B* through the winding

of said relay, closed primry olf-normal con-,
duct 126, closed sceondary off-normal con-

tact 127 and strand 1 1o ground. The ener-
eization of relay S'RS will open its contacts

12842129 (o disconnect the wipers 40— to

prevent interference with possible conversa-
tion- over inudtiply connected bank contacts

8 _ ' © 1,257,283

in the manner heretofore poﬁnted out in de-

scribing the line selector. The closing of
contact 130 of relay S'R’ 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 magnet, normal contact 132 of re-
lease relay RR” and closed contact 130 of
relay S’R’ to ground. Due to the mechani-
sl relation of the parts, the repeated ener-
gizations and deénergizations of the second-
ary 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-

net PM” and the secondary relay S’R’. In.

the meantime, the movement of contact 133
to its niternate position proyides a substitute
energizing circuit for relay SR’ which ex-
tends via said contact, normal contact 134 of
release relay RR” and closed contact 185 of
release magnet RM’ to wiper 39 and thence
to ground so long as said wiper engages
grounded contacts 42,
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
V, its ground connection will extend over a
wiper 39 of another first selector, through
its closed contact 135 and normal contacts
134—1383. " 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 S"R” will be deénergized with -a re-
sulting connection of the wipers 40—41 to
the strands L—IL, a resulting interruption
ot the sccondary magnet cireuit, and the
restoration of ground to the wiper 89 and
to multiply connected bank contacts 42, thus
rendering the selected second selector busy
to othei seeking fivst selectors. Thus, by this
operation of the calling mechanism, the cir-
cuit of the ealling line is extended to a sec-
ond selector of the third thousand group.
The next step in the operation consists in
aperating ‘the ealling. device to first ground
the strand Lo four times, following this by
a single grounding of the strand I through
the agency of the primary and secondary
relays PR and STV, as heretofore. The
operation of the second selector in response
to these impulses is substantially the same
as that of the first selector just described.
The grounding of the strand L four times
eatises four distinet energizations of * the
primary magnet -PM? to eause the wipers
16, 17, 48 to-ndvance to the fourth group of
bank contacts 49,50, 51 iand the. single
gronnding of the-strand. L/;+through the
agency of the secondary relay -SR2.and see-

-ondary magnet SM?, starts the wipers over

In this case, as in o
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the contacts in this group of bank contacts,
and.this. secondary movement of the wipers

i continned until an idle contact is encoun-
tered. The circuit for the primary magnet
extends. from the live pole of battery B2
the winding of said magnet, sec-
ondary off - normal  contact, 125,
48-—40, 198, and strand L to ground via con-
tacts: 122-—123. The initial energizing cir-
euit for the secondary relay SR? extends
from the live pole of the battery B? through
the winding of said relay, closed primary
off -riormal. contact 187 (closed upon the
first primary movement of the switch), and
cloged. secondary off -normal contact 138,

ground . via, contact 124121, A maintain-
g wreuit is then established for the relay
SRz by way of its closed contact 139, closed
contact 140 of release magnet-RM? to wiper

46 and contact 49 to ground as’ long as

grounded contacts. are encountered. The
ground connection, as in, the case of the
first selector, is obtained by way of a multi-
ple contact 49, a wiper 46 of some other sec-
contact, closed
contact 140 and normal contacts 141—-142
of spicl other second selector’s " The circuit
of .the. secondary magnet - similarly ‘runs
from the live pole of an alternating current
generator 143, through
magnet, normal. contact 144 of release relay
RRZ. and alternate contact 142 to ground.
The, wipers 47—48 are’ also disconnected

during the secondary. movement by contacts -

145146 of the secondary relay SR?. Thus,

40

as a.result of the transmission of the four
impulses, the circuit of the calling line is
extend: 1 to a connector having access to
the fourth hundred

- sand; subscribevs’ lines. .

45

s secondary - relays

50

- ; the.connected wipers

55

~_smagnet, contact 147

60

~off-normal contacts

The. next step in
in grounding the strand L

the operation consists
five times, fol-

lowed by & single ‘grounding of the strand’
of the primary and -
PR” and SR’ as before.-

I/, through the agency

The. grounding of the strand L. five times

- causes. ﬁv.,e_di,;stinct_enex_‘gizations of the pri-
mary -magnet. PM® which, due to the me-.
chanical. construction. of - the parts, causes

59, 53, 54, to be moved
to the fifth group of bank contacts 55, 56,
57... The energizing circuit for the jprimary
magnet extends.from
battery B? through-

the; winding of said

normal . switeh . SO?, contacts 5047, closed
contact 145, contacts: 43—40, closed -contact
198. and. strand L to ground. On the first
primary movement, as usual, . the primary
PO? are closed and con:
sequently,.mpon. the single grounding of the

inding of secondary- magnet SM?,
may. b

contacts

the winding of said.

group of the third thou- -

the live pole of. the

of the secondary off--

a circhit is completed. through

_aged Arom the live pole of -

battery B?, through the windipg of said
magnet, contact 148 of the primary off-nor-
mal switch PO?, contact 149 of the second-
ary off-normal switch. SO?, contacts 51—48,
closed contact 146, contacts 44—4l, closed
contact 129 and strand L7 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

momentary energizution of secondary mag- -

net SMP is instrumental in stepping these
wipers one step nearex 1ihe said bank cen-
tacts; and, due to the spacing of the-con-
tacts of the secondary gff-normal switch
S02, this first secondary step of the wipers
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-
tact, the latter mavement being performed
by thie next secondary step of the wipers.
The next step in the operation consists in
grounding the strand L six times, followed
by a single grounding of the. strand L/
Thue to the position of the contact 147, the
grounding of the strand L six times causes
six distinet energizations of the secondary
magnet. SM?® over a circuit extending . from

the live pole of battery B® through the

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
into engagement with the first set of banlk
contacts in the desired group and -moves
sontact 149 to its alternate position.. The
six distinet energizations therefore move the
wipers into engagement with the sixth set
of bank contacts in the particular selected
group and these are the pank contacts of
the line &1/, Thus a complete connection
is established from the-substation ‘M over
the heavily marked circuit to the substation
N, except: that the strands L2—12 ave inter-
rupted at.the relay CR which I may teim a
“cloging” :relay. ' C
Called line idle.

Tt 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 BRY

which; foir convenience, I may term a “busy™

- relay because part of its function is to-apply

the “busy” signal to the calling line: The

=]

’

cnergizing circuit for  this. relay extends

from the Iive pole of the batter'y B through
the lower winding of said relay, closed con-
tact 151 of relay R, alternate contact 149y
contacts. 51—48 and thence over the lower
heavily marked path

¢

to strand ‘L” and’
ground. : This energization of the-relay BR




1,357,283

If it be assumed that
is idle, then there will
at the contacts 55 equal to
B*, due to the connection of
y and normal contact 84 of
and consequently the move-
t 152 of rela

is momentary only.
the called line S’P’
be a potential
that of batter
the cut-off rela
the line relay,
ment of contac
ternate position will not be
maintaining said rel
tery opposes battery
cuit. However, a ciretit will be
from the live p
the winding of
contact 153 of rel
154 of release r
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le of battery
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flop relay F
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closing of contact 16
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interrupter 156 in the circuit o
F, said relay is: rep
deénergized
its contacts

rough alternat
ct 57, line li
condenser ‘164, switch-h

wiper 54, conta

call-bell 66, closed contact 78, line limb P’
contact 56, wiper 58, ¢losed contact 161, im-
‘%edance coil 162 to the live pole of battery
*. Thus ringing current is intermittently
applied to actuate the call-bell 66. Ag soon
as the called party responds by removing
his receiver from 1ts 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 §’, contact 56, wiper 54
and whenever contact 160 comes into its nor-
mal position through said contact, closed
contact 159 and windinﬁ of tip relay TR to
ground. The relay TR is thus energized
upon the response of the called party. The
-Tesultant opening of its contact 165 Prevents
a possible circuif 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 ether contact 168
of relay TR which closes an energizing cir-
cuit for said relay extending from the live
pole of the battery Bs 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 ang 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 deénergized, this path ex-
tends from contact 49, through contact 171
of primary off-normal switch P02, normal
contact 170 and winding of release relay
RR® to ground. While relay CR remains
energized, this ground connection extends
directly to ground through its contact 170.
By means of the contaets 179 and 178 of
relay CR, the wipers 53-—b54 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
instrumenta) in operating the printing mag-
net 58 associated with. the line seiector and
also in collecting the token deposited in the
slot mechanism 69 of the calling party.
From the circuit previously traced through
impedarice 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 hus operated to
close its contact 173, there will be a flow of
current through the relay 45 associated with
reverse relay RV, which may be traced from

the live pole of the battery B2, through the 1




1,257,283

winding of relay 45, alternate contact 124 of

relay SR, strand I, over the lower heavily
marked path to strand L?, thence through

_wiper 53, contact 86, line Timb-P", through

10

15

the substation, line limb &/, contact 57,

wiper 54, normal contact 160 of relay II7,

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 encrgization ol reverse re-
Tay RV, the circuit for said relay extend-

Jing from the live pole of the bhattery B2,

through the winding of said relay and closed
¢ontact 174 to giound.  The opening of con-
tact 175 of relay 45 will prevent a possible
release circuit through release relay RR/

- when the reversing relay RV is energized.

20

30

.

85

As 'is clear from the cross-connections
176-—177, the encrgization of relay RV dis-
connects relay PR from stvand, I and con-
nécts it to strand L and similarly discon-
neets relay SR’ from strand 1. and con-
ubets it to strand L. Thus the supply of
current from the batteries b0 to the sub-
station, M is reversed and the polarized re-
luy-at the substation is therchy operated in
the manner previously described to collect
the coin deposited in the slot.  As pointed
out heretofore, tlie ground.eonnection with

‘the contact 23 of the master-switch O is ob-
* tained through o contact _
~velay “RV. ~This relayis also preferably.

78 ot the reversing

provided with a’contact 179 which is adapt-
edto ground-one terniinal of the printing
magnet 58 which is inclided in-cirenit with
a battery b2, thercby operating the printing

“mgchanism in the manner ‘heretofore de-

40

seribed. Thus it will be seen that the token
deposited by the ealling party in case slot
service is employed, or the record of the call
in-ease measured service is intended, are not

~.completed’ until the “called party has re-

45

50

verse relay would

sponded to the call.
At this point it may be noted that in case
the meter mechanism X ig not to be em-
ployed, preferably the contact 179 of the re-
ers {]be omitted, alternate con-
tact 95 of secondary relay SR of the line se-
Jectorwould -bé - directly to ground instead
ofto giround through the relay 61, and the
wiper 84 would be disconnected from the

wiper 26 or wholly omitted, together with

thé bank contacts 85, from the switeh strue-
ture:- Tt will ~also be understood that in

practice ‘it is not usually considered neces-
| osary
wiiagainst

to record a -completed connection
alihe- ‘whose - stbscribers: are
equipped: . with *nickel-in-the-slot . serviee.

Maetreover,although the only subscriber’s line

shown in full in Fig. 1-is equipped with slot
service mechanism, there may be_other lines

: ‘helonging to the same calling group not thus

L 7

equipped. Thus, some or all of the lines of

any calling group may be individual, or one

party,lines having limited or measured serv--

meter mechanism X iy highly desirable.

Again there may be certain groups of lines.

in which au subsctibers are provided with
slot service; in such case the meter mecha-
nism X may be omitted. '

1L

ice. In such cases, the record given by the

70

With the parties thus connected, trans-

wission current will be supplied from the
batteries 5—>’ to the calling party’s trans-
mitter; and to the ealled party’s transmitter
from the battery B2, the latter conuection
being, as before indicated, from the live pole

of the battery through impedance coil 162

to one side of the civeuit, and from the
erounded pole of the battery through tip ve-
lay TR to the other side of the circuit.
“Called Tine busy.

_ Now, if it be assuibed that the called line
is busy by reason of some other connection
having been establidhed therewith, then, as
previously noted, the test contacts 85 would

be connected directly to ground. In such.

cvent, the final secondary impulse trans-
mitted to the connector would, as before, re-
snlt i nomentarily energizing the relay
BR; 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
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-.

gization of relay RG@, since the energizing
circuit for this magnet must iiclude normal
contact 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-
enit ineluding interrupter 181, one. winding
of the induction coil 182, and the battery B?,
in association with a secondary, eireuit.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
corinections as may be found thereon.

On ‘the other hand, by reason’
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115.
: 0. Dus -
to the characteristic signal produced by the

incduetion in the secondary cireuait, the call-

ing party will inderstand that the desired

line is not available to'him and will. hang.

up his receiver.

Release.

This Jeads naturally to the consideration’ '
125

of the release. of the virious switches em-
ployed in establishing a connection.

botween the substations ‘M and N and con-

versation has been carried on between these.”
stations, if the calling ‘party at station M’

. Assum-
g ‘that the connection’ has been completed.

120
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G,
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first hangs up his receiver, all the switchés
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will be releéased and restored to normal ef-

cept the connector W; if then. the called
party at station N hangs up his receiver,
this connector will be released. If, on the
other hand, the called party first hangs up
liis receiver then the first selector U, second
selector V-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

"ig instrumental in’

until the wipers have completed their return

nmiovement 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
i 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

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

B not tc complete the call, he may restore his

20
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. RR’

40
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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 énergized over
the calling line circuit. The restoration of
the calling party’s receiver to its hook in-
terrupts this energizing circuit and these
relays become- deénergized, 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
of the first selector U to ground. The
closing of this circuit energizes both release
relays RR and. RR’. The former by clos-
ing its contact 184 completes a locking cir-
cutt extending through its upper winding,
closed contact 91 of the primary off:normal
switch - PO . and normal Ccontact 88 to
ground. This connection ‘to ground from
the contact 184 also causes the energization

.

occur if the calling party hung up his re-

ceiver before the line selector had com-
pleted the selection. E

- The energization of rélease relay RR’ of
the first selector U, by closing its contact
185, completes a circuit from thelive pole .of
battery B2 through the winding of relay
S’R’, closed contact 126 of the pgimary off-
normal switch PO’, closed contact 185, and
winding of release relay RR’ to ground,
thereby maintaining the release relay RR’
energized, 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 fpole of battery
19

of release magnet RM which, due tq the

mechanical construction of the parts, . re-
leases the switch wipers and other parts and
allows them to return to normal under the
action 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 alter-
nate contact 94 of release relay. RR to
ground. The locking circuit of the release
Telay 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

~winding of secondary relay SRz,

maintained

B through the windin 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 S'R’
during their return movement. The circuit
for the relays RR’ and S’R’ 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 V by the closing of al-
ternate contact 134 over a circuit which ex-
tends from the live pole of battery B2
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’. S .
The energization of release relay RR?
completes a circuit which may be traced
from the live pole of battery B* through the
closed pri-
mary off-normal contact 137, closed contact

also diseonnects the wipers 40—41.-
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188 of relay RR* through the winding of said -

relay to ground, thereby maintaining the
release relay energized and energizing relay
SR2, " The j '
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 B2 through the wind-

ing of said magnet and alternate contacts -
180

144 and 142 to ground, The ex'lergiza_tipn'

joint energization of these re- -

125
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of release magnet, as before, eauses the

rvestoration of the switch parts to normal .

and during this return movement, the en-
ergization of the sccondary relay SR? main-

tains the wipers disconnected. Upon the re-
tarn of the switch parts, to normal, the con-

2

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
¥ closes a cireuit 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-
ot RM?, wiper 46, bank contact 49, closed
contact 171 of primary off-normal switch
P03, alternate contact 170 to ground. Un-
der the assuraption. that the ealling party

_has first hung up his receiver, the comple-

20

40

45

50

tion of this circuit does not cause the release
ot the connector 'W. This release will pot
oeciir until the called party ut substation N
iestores: his receiver to its hook. Thus it

will be seen that if the calling party restores -

his . recetver. 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 cirenit will be closed from the live
pole of battery B?®:through protective re-

sistance 166,-closed contact 165 of relay TR, .

elosed contact 167, through the winding of
releasé relay IR to ground, thereby ener-

aizing said relay to cause it to close alter-

nate contact 154 and thereby: energize re-

lay magnet RM?®, which, due to the mechani-

ceal construction of: the pavts, veleases the
switch parts .and allows them to_return to
notniul,  Since during the conversation, re-
Tavs. R and CR were locked up over a cir-
cuit including normal condact 154; it will

be seen that these relays:will be deénergized .

upon the energization of release relay R,
and fortherore; since the cut-off relay €O
‘ot the called Jine and the relay RG are held

p over a_cireuit ineluding contact 1547 of’

relay R, this cirenit will be intervupted and
the cut-off relay and said magnet detner-
gized and-the associated contacts wllowed to
return to- normal. . Likewise the retwrn pf
the wipers to normaliwill cause a restora-
tioh of the primary and secondary oft-ner-
raal scontacts PO and SO? to their normal
positions, - Tt may also be.noted that the de-

- energization of relay ('R is instrumental in

60

" line

intereupting the energizing circuit.of the ve-
lense srelay-RR2 - Fhus all - thes connector
sparts are vestored to normal. o

Nowy it it be assupied that the called for
7 ‘S’P’ e’ busy; “then the restoration of
the calling party’s recciver to itg hook will
canse a release of the switches Q, U and V
by the closing of the circuits in the manner

_said relay to ground. .

his receiver-to its-hook. .In such event

.called lne: and  back over the other

¥k

e
just described. From the ‘bre\'rigus deserip-
tion it will be remembered . that when the

desived . called line is busy, the relays BR

and R are locked up, the former overia cir-
cuit including the wiper 42. and the latter 70
over 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 cirenit will -be 75

completed by the energization of its relay
RR? which, as before, will extend from: the

live pole.of, battery B2 through protective.
.resistance 189, alternate contact 141, cloged

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 cantact 170 and the wind- -
ing of release relay RR? to ground. Thus
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.
yestoration, the release relay RR® is locked
up ever a cireuit extending from the;live 20
pole of battery B3* through protective ve-
sistance 190, closed. contact 191 of primary

_off-normal switch PO?, closed contact- 194

of release relay RR* and the winding..of
LR 95

Now consider the case mwhlch the called,
instead .of the calling, party. first restores
28
heretofore, the. circuit of the.called line is
broken with the consequent -deénergization 100
of the tip relay TR, and the connector, W

_is released by the closing .of its circuits in
the manner heretofore fully described... At

this point it will be remembered that-the
reversing velay RV, by which the polarized 105
relay 70 of the- slot mechanism at the ealling

station M was actuated, is maintained ener-

gized. during conversation by. the continueds

‘eneegization of relay 45 whose: energizing
- circuit. extends-over one side of -the heavily 110

marked cireiit, out over onc limb. of

thence to. ground through tip relay TR
Consequently when the called party. restor
his. receiver to.its -hook, the:relay 45-ig.de- 115
energized., Thus a circuit for the .release-
relay iR’ is completed. - This circuit. ex-

_tends from the: live- pole of battery B2 s

through - protective resistance. 193, ¢losed
contact 175 of relay 45, closed contaet 194 120
of relay RV, and: winding of-release. relay
RR to:ground. -The energization. of:’ his'

-relay. is anstrumental Jn: causing the: releage:
of the first selector U with the subsequent

release of the :second selector. V- irtthe men- 125"
ner “heretofore. fully -described, - Fromathis

.it will be seenthat if the called party-first

rostones his. receiver to :its -hook, - all: . they:
switches employed in the connection are re-
gtored to mormal except the line selector. 13¢
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This, however, is restored to normal as soon
«3 the calling party interrupts his line cir-

cuit by restoring his recpiver 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 instrumentsgl
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

]f hook at tlie substation. Conse-

" quently the conditions which determine the

30
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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 callihg 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 of
secondary off-normal switch SO, closed con-
tacts 102 and 108 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 the master-switch O for causing
the operation of the master-switch extends
through alternate contact 96 and either to

4 Fromid through normal contact 95 and re-
a

y 61, or to ground through alternate con-
tacts 95, 90 and 94." Thus the master-switch
is operated in the manner heretofore des

" scribed to bring its wipers into engagement
with bank contacts corresponding to an idle

60

45

line selector. - From this it will be seen that
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
been completed and _before operating the
calling apparatus, is instrumeatal in releas-
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associnted bank contacts 49, 43

‘tor, leaving 'V a second selector

-one thousand first selectors,

ing the parts and placing them in condition

for subsequent operation,

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 deseribed.
Likewise if the connection has been ex.
tended to the: second selector 'V, the same
releasing operations will occur and the re-
lease of the first selector will be relayed to
the second selector V with a resulting resto-
ration of its parts to normal in the manner
heretofore described.

Trunking between exchanges.

For the purpose of trunking between ex-
changes, I preferably employ the circuit ar-

rangement illustrated in Fig. 2@ which is to,

be considered in connection with the dia-
gram of Fig. 1. Trunking cirenits of this
character may be employed between the
second selectors  V and connectors W, or
between the first selectors U and the second
selectors V. In the former case, in order
to complete the diagram, Fig. ¢ should be
placed between the parts 2 and 3 of Fig. 1;
while in the latter
consideted as interposed, in part 2 of Fig.
1, between the wipers 89, 40 and 41 and the
) and 44 of
the first selector U, thus bringing wipers
39, 40 and 41 into coGperation with the bank
contacts 195, 196 and 197, and the wipers
198, 199 and 200 of the selector 1V 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 cirenits,
while the switch U’ becomes the first solec.
. as before,
copperating 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
teni thousand lines each.
before, the lines of each exchange would be
divided into one hundred groups of ofe

case,” Fig. 2 should he :

In siich event as-
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hundred lines each and ton line selectors .

vould be assigned to each group, thus pro-

viding one thousand line selectors. There
would also be one thousand trink sclectors,

: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 running to the first
exchange, the se  nd row or group -to trunks

120

125
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" ‘rinning to the second exchange, the third
“rotw 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
gelectors in case thie trunkiug 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~ exchanges having less than ten thou-
* sand lines. . In 'such event, if any excliange
. 'has less than one thousand lines, one set of
selectors could bé omitted completely from

“siich exchange. By thus omitting, say, the

" 15 second selectors, the wipers of the con-
" nectors would be multiply connected di-
“réctly to the bank contacts of the first se-

~lectors. .

" Referring mmore 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 hne will be located "at

_ another exchange, usually located at some
o5 distance from the first, and -conversation

- and ‘the necessary signaling operations wiil

“+ he carried on by the use of the two trunks
- L#—L# only. The switch: meechanism U’
~at?the: Tight of “the ‘diagram ‘includes in
g0 addition to the wipers-198; 199 and 200,
", heretofore referred to, the usual primary
" iiagnet PMS, secondary magnet SMs, pri-
mary-6ff-normal switeh PO?, secondary off-

. “normal swit¢h SO¥, ‘secondary relay S°RS,
“ gsirelease relay RR® and relewse magnet RM®
41l of which® codperate in the manner here=

tofore presented in describing the selectors

U and V. The remaining apparvatus in-
- cludes merely simple mechanism which is
‘40 diagrammatically ilustrated and its func-
‘4ions will be wnderstood -from the deserip-
- tion -of -the operation of:the circuits.
e " Opération.

‘45 = Considering-the complete diagram of Fig.
“1with the trunking eircuit-of Fig. 2 uter-
+ posed ‘between the swilclios T and V- as here-
- tofore.deseribed, the operation of:the trunk-

=ingeivenits will.now be considered. ~Assum--

< 50 -ing that the calling party. removed his re-

- ceivier from its hook-and. thereby extended
Lhig Fine civenit to-include the trunlk selector
T itawillbe weeessary for him to operite
e ilinl mcdhiism five times instead of

i g foun. @S heretofore .described, in order to

Leomplete his eonneetion with the desired
© eaidl e, - Thefitst.set’ of impulses . will be
siFuental v énusink-the trunk selector
& Tiove 4B wipePsito. that group or row

anlescontacts Waving adedss, over con-
rted 6. thic-excliange in which. the
Jitie tetniinatés” -Subsequent

s fde : pé _;ln ¢

s atnpiilses . will successively™ operate the first
selector U, second selector V and the con-
65 nector W of the selected exchange, in the

15

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 TA—L® which extend to the

desired exchange. Now assuming that the
calling party is calling the same numbér i’
the selected exchange as before, then the so
second set of impulses will successively
ground the trunk L of the trunk selector U
thiee times followed by a single grountling
of the strand L. " These impulses will be
repeated over the trunks L#—L° to the se- 85
lected exchange, there to cause the first se-
lsctor U” to step its wipers 198, 199 and 200
to the third group' of bank contacts: 42, 43
and 44. Each ground placed-upon the trunk
L will complete a cirenit extending frem 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 éach:

grotinding of the trunk L will cause a mo- 95
mentary energization of the relay PR* which
in turn by its contact 202 will momentarily
ground the trunk L* thereby completing a
citeuit which may - bé traced from: said
trunk through mormal contact 203 of :the
relay 204, closed contact 205 of - relay

100

906 and winding of primary relay PR?

to the live pole-of battery Be. This will
in tirh momentarily cnergize -primary. re-:
lay PR®, which, through-its contact 207,
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
oround.” “Thus it will be.seen_that each
ground placed upon the trunk L causos a

105

110

“miomentary - energization of : the ‘primary: -

magnet- PM? which causes:a corresponding 115
advance of the wipers-of the switch U’. Be-

fore considering the cffect of the. ground*

“placed on the trunk L., -it should be noted
3

that the energization of relay PR* closes its

contact 210 to thereby encrgize.relay- 211, 120

which in turn..closes its contact.212 -to

thereby establish a locking cirenit “éxtend-

ing through bank contacts 195,. wiper - 39,

closedcontact 135, normal contacts 134 and::
153, to: ground. The encrgization. of re- 12¢

Tayv. 211 : by closing its contact 213+ .com--
- pletes. an energizing civeult: for relay-21%
which An turn is leeked up -ever m-cirenit

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 eonnected bétween the truunks
L#—12 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 L7 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 Bt
through the winding of said relay, normal
contact 224, contact 197, wiper 41, and
strand L/, to ground. The resulting single
encrgization of the secondary relay SR+
moves its contact 225 to its alternate posi-
tion thereby connecting trunk 15 to ground.
This grounding of the trunk Ls completes
an 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 LF, to
ground. The energization of the relay SRs
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 forthesecondary relay S°Rs isthereby
completea over a path which may be traced
frony the live pole of battery B3 through the
winding of said relay, closed contact 228 of
off-normal switch SO?, closed contact 229
of off-normal switch PO’ to trunk ILs
and ground. Thus it will be seen that the
single grounding of the trunk I’ causes an
initial _energization . of secondary relay
S5°R® 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
closed contact 232 of relay S°RS. The re-
sulting repeated energizations and deéner-
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

¥ 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 S°R® is-

replaced by a circuit including slternate
contact 233 of said relay, normai contact
234 of the release relay, closed contact 235
of release magnet RM® and wiper 198 to
ground, so long as, said Wwiper engages a
grounded eontact which it will continue to
do until an idle selector V is found. When
such a selector is encountered, the.circuii of
the relay S°R® 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 th8 same manner heretofore. ex-
plained in describing the operation of the
switches U and V. "Durin _
movement of the wipers they are discon-
nected by means of the contacts 236 and 237

1,287,283

current which

the secondary

of relay S*R®. Thus far the cireuit of the

~calling line has been extended through the

trunk selector and the trunks IA—L¢ to the
first selector U’.

The next step in the operation consists in
transmitting four impulses over the pri-
ary 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 1)’ as ‘before, but instead
completed a circuit through the rimary
magnet PM? of the second seélector 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,
S0? bank contact 43, wiper 199, closed con-
tact 236 and closed contact 207 of relay
PR® to ground. The subsequent secondary
impulse 1s 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 S*R*

" of the first selector U’ but instead completes

a_circuit through the corresponding relay
SR? of the second selector V which may
be traced from the live pole of battery B?
through the winding of said relay, closed
contact 137 of off-normal switch PO?, 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 V
in the manner heretofore described. Like-
wise the primary and secondary impulses
Which operate the connector W are 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, ‘ '

ow if it be assumed that the line “with
which the gonnector W establishes ‘connec-

(1]

70

75

80

85

90

95

100

105

110

tion is busy, then the apparatus of the trunk- - -

“ing 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. A path for the
h' prodaces the busy signal,
however,. will be provided back: from the
connector ‘over the trunk L4 including con-

densers 238 and 239, mormal contact 202 of
" primary velay PR* and eondenser 240 and

therce to the calling line as before, return.,
ing to the grounds on the cther side of the

civeuit, vhich grounds include thet from the

contact 197 through normal contact 224 of
relay P* of relay SR* and battery B¢, - :

Now if the called lipe is found idle, then
upon the called party removing his receiver

118

‘120

125
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from its hook, it will be remembered thdt
he completes & circuit from the.wiper 53
vut over line limb P’ and back over line

limb 8, through wiper 54, normal contact-
160, closed contact 159 and winding of the-

tip relay. TR to ground, thus effectually
connecting the wiper 53 to ground. As be-
fore, current is supplied. to this wiper from
the live pole of battery B* through im-
pedance coil 162 and closed contact 161 of
relay RG, but in addition, current is sup-
plied.to the same wiper from the live pole
of battery B® through the winding of relay
204, normal contact 227, trunk L® including
closed contact 237, wiper 200, bank contact
44, closed contact 146, -wiper 48, bank' con-
tact 51, alternate contact 149 and closed
contact 173. The relay 204 is thereby ener-
gized by the consequent conmecting of the
sections. of the trunk Le ~As soon as these

trunking - sections are united, a circuit is-

completed through the polarized relay 241
which may be traced from the live pole of
battery B® through the winding of relay
204, jiormal . contact 227 of relay SR® to
tiunk L® as before, part of thé eurrent flow-
ing to ground through. the called substation
as before, and a part-over the trunk L°
through normal contact 225 of relay SR?,
the windings of polarized relay 241, closed

contact 242 of relay P*, normal contact 202

of relay PR4, trunk L¢, alternate contact

203 of relay 204, winding of relay 243 to
ground. . The closing of this circuit causes -

a movement of contdact 244 of polarized re-

lay 241 to its closed position and, in addi- .

tion, the closing of contact 245 of relay 243.
The closing of the latter contact causes the
energization of relay 206 with the conse-

quent closing of its contact 246 forming part'_..

" of the release circuit, and the closing of a

- 45

“locking circuit extending through its con-
" tact 247 and closed contact 248 of off-nor- -
mal switch PO, thus locking the relay 206 -

up’ through *a"primary off-normal switch

_contact. The opening of contact 205 dis-

55

80 .

connects. the primary relay PR® from the
trunk IL*, while the opening of contact 226

" of relay 204 gimilarly disconnects the wind-

ing of secondary relay SR® from the trunk

“L8. The closing .of contact 249 of relay

206 unites the sections of the trunk L. On
the other hand, the closing of the contact
244 of the polarized relay 241 completes an
energizing circuit for relay P* which- is
immediately replaced by a locking circuit

‘including closed contact 250, bank contact

195, wiper ‘39 and thence to ground. . The
resulting opening of contact 242 thereupon

interrupts the circuit of the polarized relay -

241. The completion of the trunk L° by
joinifig its mormally disconnected sections

provides a path for current for the relay 45
‘which controls the reversing relay BV .and

through the winding 'of rela

417

as before, this relay is operated to 'supply
reversed current to the calling. station for
the purpose heretofore mentioned.

Release. "

" If at the-end of comvergation it be as-
sumed.- that the calling party first hangs up
his receiyer, then the release of the line se-
lector Q and trunk selector U will be brought
about in the -manner heretofore described,

and the connection of the wiper 39 to ground

will be momentarily interrypted, thereby in-

terrupting the locking cirguit of relays P+

and 211, the deénergization;pf the former re-
storing its contacts to normal, and the de-
energizat.. . of the latter connecting the
relay 219 1n bridge of the trunks L*—L?®, thus
grounding each trunk through a winding of
said relay 219. As a result of this, current
flows from the #live. pole of battery B®
204, normal

contaot 227, trunk L%, closéd contaéts. 223

and 222 and the right hand winding of relay:

219 to ground. This causes relay 219 to

open its contact 218 and.thereby interrupt
the locking circuit of relay 214 which is pro-

vided with a copper shell for the purpose of

1

70

75

8¢

85

U

causing its slow deénergization and conse- -

quently its slow release. -By this means

the grounds applied to the trunks LA—Ls~

are maintained a sufficient length of time¢ to
enable a proper operation of-the methanism
at the distant exchange.” At this ‘point it
may be observed that the relay. 243, after
being ‘initially energized oxer the- circuit
including ‘the polarized relay 241, is niain-
tained energized over a circu '

95

100
-extending

from the live pole of battery B? through the -

~winding of relay 45, alternate contact 124
of relay SR’, trunk 1/, wiper 41, contact
"197, alternate contact 224 of relay P*, trunk
" 14, alternate. contact 203 -of relay 204 and
-winding of relay 243 to gremnd. =So long.as
‘this relay remains energized, thte release cir-
_ cuit for the selector U” is maintained opened .

at the contact 251 of said relay. In view

of the maintaining circuit for the relay 243
extending. thro '
selector

circuit will be intérrupted and the releas

ugh the ‘wipers of the. trunk-
; ,-it will be apparent that:as soon
as said selector is released, this maintaining ~
115

105

110

circuit for the first selector U’ will be closed

at the: contact 251 _ _
traced . from- the live pole of battery  B®

contacts. 251—246, normal- contact- 253 of
release relay RR® and through the winding
of said relay to ground. The resulting en-
ergization of the release relay closes: an

This “circuit may be -

“through protective resistance 252, .closed - .
120 .

energizing circuit for ‘the release magnet .

RM* ‘which inclades - slternate contact: 231

of said relay and closed contact 232 of the
~gecondary relay S°R°. The Energization of -
the relense relay closes dlternate contact 25§

125
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which thereupon establishes an energizing
circuit which extends from the live pole o
battery B¢ through the winding of relay
SRS, closed conthct 254 of off-normal switch
PO?, alternate contact 253 and -inding of
release relay RR® to ground, thereby discon-
necting the wiper¢ 199/and 200 and- main-
taining the relefse rélay erergized until the
switch ‘parts are restored to normal:in the
manner heretofore ‘descfibed in connection
with the desecription 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
935, elternate contact 234 and protective
resistunce 255. This circuit is interrupted

upon the energization of release magnet

20

25

30

"RM?, but its duration is of sufficient length

to cause the energization of the release relay
RR:? of the second selector V, thug 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-
stores all the apparatus to normal except the
cohmnector ‘associated with the called line.
This connéctor is subsequently restored upon

the restoration of the called party’s receiver’

to its hook:in the manner heretofore de-
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-

. 8

tion from the wiper 53 over the called line
and through the winding of tip relay TR
will be interriipted and at once release cir-

“cuits for the trunk selector U, the first selec-

~“tor 'V 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

Tows the closing of this.circuit has been de-

scribed heretofore. “The rélease circuit of .

.- the trunk selector U is completed as the.re-
..sult of the deénergization: of relay 45 which
. is held' up. during conversation .over the

50

called line. . This eircuit includes protective
resistance, 193, closed contacts 176 and 194

*and the winding of release relay RR’ and,

~together with the consequent releasing op-

5

~eration~of “the trunk selector U, has been

describéd heretofore. The releage circuit of

"7 ' the first selector U” is closed by reason of the

. deénergization- of relay 204 which, as pre-
“-viously noted, is also held up during conver-
.gation over the-called line. . The deénergi-

‘“traced’ maintaining circui
- contact 208.. ‘LThe resulting closing of con-

-zation of this relay inte’rx"ug)ts‘the previously

" tact 251 of rélay 243-completes the release

85

* circuit -for the.release relay RR% of -the se- .

1ect01j U’ and causes the restoration of its

B
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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 déscribed.

Now if ‘it be assumed that the calling
party has extended his line circuit through
to the trunks LA—I° 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 con-
tact 195 and the trunks IA—L° will be

s 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
SR?, trunk L2, 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 L#, 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 deéner-
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 ener-
gized until the called party responds by re-
moving his receiver from its hook. The new
- releage circuit extends from the live pole of
battery B® through protective resistance 252,
closed contact 256 of relay SR?, 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
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release relay RR® is the restoration of the 130
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switch pa.‘s to normal in the manner here-
tofore des.ribed. If the connéetion has been
extended far enough to cause'the gperation
of the second selector V, its release will fol-

19

'
contacts 159 and 160, thereby decreasing the
number of relay 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’ #t the W, are designated by like characters. Con- 70
manner heretofore set forth. ¢ sequently the dev;criptim; of the cireuits {)f
: v ’ the ,connector heretofore given may le
o G’omwctor. w’. rgaé'équa]ly well upon the circt%its 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 We 75

- cuit which differs from that of the connector - ONEC o

- Wof Fig. 1in having (1) its strands L2—L? In Fig. 4 of the accompanying drawings,
connected to wipers 58—G54 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 Lf; a number of lines extend to a private branch s8¢
(3) aiconnection 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 1® to the left of copdenser 258, will operate to pick out the first idle linc 85
through. normally: open contact 260 and running to the subfcriber, and if none of
winding of impedance coil 261 to ground; the lines are idle,  a “busy” signal will be
and (5) a connection between the live pole returned-to the calling party. This circuit
of the battery B* and contact 161 of ringing differs from that of connector W principally

25 relay RG which includes the winding 1622. in having a relay 262 which is held up when- 90
wound _upon the same core as the winding ever the connector connects with a busy line
261 and corresponding to the impedance coil. and thereby completes ‘a vibratory -eircuit
162 of the connector W. The operation of foi theé -secondary magnet SM® to cause a
“these circuits is_substantially the same as’ further ‘advance of the switch wipers in a

80 that of the circuits of connector W.except 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. Bygrefer-
» heid up upon the establishment of connec-” ring more particularly to Fig. 4,1t will
© .- tion'with an idle called line and the flip-flop be seen that this circuit differs: from that.

86 relay ¥F is intermittently energized to ap- of the-connector W in havin ‘a connection 100"
ply ringing current to the-called line and, through this relay 262 extending from bat-
during the non-ringing intervals, to connect “tery to the upper.winding of the busy relay

- the wiper 54 through normal.contact 160, BR, in having a:busy back circuit includ-
closed contact 159 and winding of tip-relay - ing an additional contact 263 on the ringing
TR to ground. Upon the response of the- relay RG, dnd in'providing the secondary 105
called party, tip relay TR is therefore ener- relay SM® with vibratory contacts 264 and -+

ized and in turi energizes the closing relay ~ a conneéction to greund extending through -

R, as before. In addition, the closing of contact 265 of relay 262. . In‘this instance
contact 260 of tip relay TR connects the por- also the initial energizing circuit for . the ,
tion of strand 1° to the left of condenser ~.relay R-extends to . ground. immediately 110
258 to ground through impedance winding - after passing through contact 153.of relay
261, 'Thereupon, relay 45, associated with BR insteid of extending through contact
the reversing rai_a‘_y_ RV, is energized and 5% of the release relay RR* to ground. In. =
naintained energized so long as. the tip re- -the operation of the connector, if the first

40

45

80 lay is held'up. Thus the relay 45, as before, - line encountered is-busy, the operation.- of 115
i§ held up during conversation, but in this the virious relays and associated parts is
" Instance over a circuit extending directly ‘the same as heretoforé described. “If, on )
_ from strand L to ground through a contact™ the other hand, the first sét of bank contacts -
., of the tip relay instead-of to ground. over 552, 56%, 57, is found to-be that of an en- -
%5 “the called line and through the winding of gaged line, then, as previously pointed out, 120
“wthe tip relay. During conversation, tal ing “there will be a ground conmection to the -
current.is supplied to the called party from contact 55, and as soon as wiper 52iengages .
the battery B* through impedance winding ‘said_contact, the final secondary’ impulse -~
. 162° and closed. contact 161 to one side of the comin over the strand L?:will be instru-. i
80 circuit, and from the grounded pole of the mentalin momentarily energizing relay BR, ‘125
. battery B® 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-.~
'5_ ductor 259, curyent 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 18¢
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‘ there are but two lines running to the one
“office and having the same number, then

45

live pole of battery B? through the winding
of said relay, alternate contact 152, wiper
52 and: grounded contact 55*. The result-
ing energization of relay 262 will interrupt
the secondary circuit over which the busy
back signal is transmit*ed at its contact 180%
Tiirthermore, the energization of this relay
will complete the vibratory circuit for the
secondary magnet SM? and cause the same
to advance the wipers into engagement with
the next set of bank contacts 5i5b, . 5GP, 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». velays BR and 262 will be deénergized.
The deénergization of the latter will inter-
rupt the vibratory circuit of the secondary
magnet and close the busy back circuit at
confact 180% but in the meantime, the re-
turn of contact 152 of relay BR will com-
plete a circuit for ringing relay RG, which
npon 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

sransmitted to the called station as hereto-

fore, with a like operation of the apparatus
upon the response of the called party. Now
if it e 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
detnergized and consequently, the vibra-
tory circuit of the secondary magnet SM®
‘will be maintained and the wipers conse-
quently moved mto engagement with the
siext set-of bank contacts 55¢, 56, 57e. If
it be assumed that in the present instance

the set of contacts 55¢, 56°, 57°, will be dead,

~that is, neither connected to ground or hat-

tery. Consequently, upon the engagement

© of wiper 52 with contact 55°, the relays BR
* and 262 will be deénergized with the result-
- ing return of their contacts tomormal. This,

. ~as before, will stop the further gecondary
50

movement of the wipers, will close busy
‘back circuit at contact 180% but will not be

- ‘instrumental in energizing the ringing re-

G 12

“lay RG, since to do this it is necessary that
“the engaged bank contact be connected to
battery. Therefore, the busy back circuit .
“through contact 263-of relay RG will be
“aaintdined. This circuit .may be traced
~‘from ground to battery B?, secondary wind-

~-ing of repeating coil 182, condenser 183,

- 60

‘¢loséd contacts 180* and 263 to the strand

“12, thence over the primary side of the

“eircuit through the substation and back over

"'-"”the secondary side of the circuit to the vari-

N7 3

~ous grounds existing thereon, as traced be-
fore'in connection with the\ description of

.
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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 W2

In Fig. 5 of the accompanying drawings, 1
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

. stuate the call-bell of the desired substa-

fion on the line. TIn the present instance I
have illustrated four generatoys 163°, 163,
163°, 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 163° only, and so on. Any pre-
ferred system of selective ringing may be
employed and the one T 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 conhect 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

civeuits of this connector, the primary and

secondary movements are accomplished in
the manner heretofore described by repeated
energizations and deénergizations of the
primary and secondary magnets PM? and
SMs. In this instance however, the second-
ary impulse which, in other cases causes
the energization of relay BR, cauges a mo-
mentary energization of relay 266 over a
circuit extending from strand I? 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-

malke-before-break confact, interrupts, this
initial energizing circuit and replaces it by
a circuit extending from the live pole 'of bat-

tery B® through the winding of 8id relay,

alternate contact 267, and norinal ‘contact

154 of relay RR® to ground. The “party-

selecting” impulses which must now follow,

include a 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 gén-
erator 163* is wanted, then, according to

" the present diagram, the party selecting im-

10

16

20

pulse would include a single primary im-
pulse followed by asingle secondary im-
pulse. The single primary impulse is trans-
mitted over a eircuit extending from ground
to strand L2, 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 B%, Due to the mechanical con-
struction of the parts hereinafter described,
the single energization and deénergization of
the magnet motor MM? will cause the wiper
269 to step into engagement with bank con-
set 270 corresponding to generator 163+
‘Lhe party line switch 1s provided with an
off-normal switch O which is cldsed 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

of relay R, closed off-normal switch O7 and
the lower winding of relay BR to the live
pole of battery B3. - 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

" in case-the encountered line is idle. The op-

'35

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 RR3, in addition to
cldsing an cnergizing circuit for the release
magnet RM?® of the connector, cloges a like

_eircuit for the release magnet RM? of the

40

45

party line ringing switch and thereby causes
thé restoration of that switch to normal, as

‘more fully explained hereinafter. It will be

noted however, that the contact 160 of relay
FT now intermittently applies ringing cur-
rent from the selected generator instead of

“always from the same gencrator as in the
- previously described-circuits. . .
. In the diagram of this connector, it will

50

also.be observed that a condenser 258 ig in-

terposed, in the strand 1.2 and that the relay

45 assoclated with the reversing relay RV is
held up during conversation through a tap

- extending from said strand through closed

66
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. In Fig. 6 of the accompanying drawings,
"T-have illustrated a gecond party Jine con-

contact- 260 of tip relay TR and impedance
coil 261%, the same as 1n the circuits of the
connector W’ previously described.

Party tine connector WA,

nector circuit designed for use in’a system
in which the different parties on.the line

are to be seleetively signaled by means of a

. code including any desired seqtience of long

65

or short rings or a combination of both.

- BL

The general arrangement of this connector
circuit has the same characteristics as those

heretofore described and differs essentially

from the circuit of connector W2 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(i 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 L2 repiaces it by a connec-
tion through motor magnet M’M® 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 M’M®
to cause a step-by-step movement of the
wipers 271, 272,278, 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 O®
are closed. Consequently the secondary im-
pulse is transmitted over a circuit including
strand L3, closed contact 151 of relay R,
closed contact 278 of switch O® the lower
winding of relay BR and battery. Thus
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the relay BR is encrgized, as before, to cause |
the subsequent operation of other parts. If |

the line selected is busy, as before, the relay’

BR will be locked up over wiper 52 and the

110

busy back signal will be transmitted to too .

calling party. Upon the subsequent release
of the connector, due to the calling party

hanging up his receiver, contact 279 of re-
Jlease magnet RM?® will be grounded and

thereby a release cirveuit completed for the

‘release magnet RM® for the party line switch,

which will thereupon be restored to normal.
In case the selected line is found to be idle,

116

120

the energization of relay BR, which will be. -

momentary, will cause the operation of re-
- lays R and RG as before explained.  The en-
ergization of relay RG will:conneet wiper.

54 of the connector directly with? wiper 271
of the party line switch. Similarly,
closing of contact 159 of relay RG will"
nect the same wiper of the connector throug!

the winding of tip relay TR to the wiper
272 -of the party line switch, The cloging

the . -

125
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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 iy completed for the con-
nected motor magnet MM® which is designed
to cause the rotation of its impulse wleel
281. This impulse wheel controls contacts
282 and 283 which nizke 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 tlie 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-e
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
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 scen that whenever . ringing current is
applied to the wiper 54, and thence over the
called line, a possible circuit through tip re-
Iny TR is interrupted, while ‘whenever the
latter circuit is closed, 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 'I'R will be completed and the ener-
gization of said relay will interrupt the
vibratory cireuits of :motor magriet 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-
pléted from tlie live pole of battery Bs
through the winding of release magnet RMs,
closed contact 277 of switch O, normal con-

~tact 279 of release magnet' RM? and closed

65

‘party line switch is released,
g0 P X ased

contact 168 of velay TR to ground.- Thus,
as soon. as the calléd party responds, the

. Party liné ‘coﬁﬁec;tor‘W"-‘.- :

In Fig. 7 of the ‘ccompanying drawing,

I have illnstrated a third party Iine connec-
tot circuit which.embodies certain of the fea-
tures ‘of the other two party line’ ¢onnector

1,257,288

" that connection is desired

" The closing of

circuits, and which is arranged so that 4
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
primary magnet PM? secondary maghet
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 W+,
shown in Fig. 6.

In this figure, I have also illustrated -
modified line circuit arrangement which dif- 8o
fers from those line circuits previously de-
scribed, in having three additional relays
which codperate 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. v

In the operation of this eircuit, that gec-
ondary impulse which precedes the party
selecting impulses, as before explained, will 90.
be transmitted through relay 266 which will
be at once locked up, and ‘thus establish a:
connection between strand L and the Jive.
pole of the battery B* through the winding’
of motor magnet MM? of the arty line' 95
switch.  Obviously, the b'atteryﬁ“' may be
replaced by battery B2, Following this, the
primary party-selecting impulses, as betore,
are transmitted through the motor magnet
MM and it is actuated thereby to close off- 100
normal switch O7 and advancé. wiper 269"
into engagement with the desired bank con.
tact 270 which includes the desired rin ing
generator in circuit.. The final secondary
umpulse now actuates relay BR over a cir- 105
cuit including off-normal switch. O and
closed contact 151 of relay R. Assuming
‘ with a pafty line
other than that of the calling party, then,
as before, if the line is busy, there will be 110
a connection between bank contact 35, corre-
sponding to said: line, ‘and ground, which
will be instrumental in locking up relay BR
‘and applying  thic biisy back sighal to the
line to signal the cilling party that. the de- 115
sired ealled line is'in use, all a3 heretofore

. explained. If the liné¢ wantéd i§ found to
“be idle; then there will exist ‘4 connection

between banlk. contact 55 dahd battery whick™

will 'be instrumental in energizing relay R(; 120
in the manner heretoforé ggsd'l‘}.ed. The
closing of contact 157 of relay RG will com-
‘plete a circnit which may be traced from the
included ringing . generator through wiper

77969 of the party linié switeh, closed contact 125

158 of relay CR: ¢losed contiict 157 of ve-

lay RG, normal contact; 285 to the wiper 53.
contact 286 of rélay, RG com- |
reuit for the motor mag-

‘pletes a.vibratdry ‘¢re e motor mag-
net M/ Mswv}m H majy ‘be traced ' from” the 130
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" through alternating contact 285.
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live pole of battery B®, which may be one
and the same as Ka

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 froni 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 ling limb P’ of
the calling line, through the call-bells 66 at
the substation, back over the line limb 7,
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
As soon as the called party responds,
a path
through the hook switeh 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, 2 circuit may
be traced from the live, or negative, pole
of the battery BS, 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 B7 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 cnergization of closing relay CR,
in the manner heretofore explained. The
encrgization of the latter relay interrupts
the ringing cireuit at contact 158, and the
vibratory circuit of motor magnet M’M® 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 thesé points

tip relay is held up_so long
party keeps his’ receiver off his hook, and
transmission current ig supplied from the
battery B*—B7 to the called line. At the
end of conversation, the connector is re-
Jeased the same as heretofore described.

Now if it be assumed that a ealling party

desires to converse with another parly lo-

eated on his own line, then he completes a

conneetion through the connector as before,
own line by transmitting the proper
jtnpulses and follows this with the necessary
party-selecting: impulses. Tt will be noted
that'in so doing, he has energized relays 292
and 293 which aré included in cirenit with
the primary dnd #ccondary relays PR’ and
SR’ which, it will be remembered, are in-

tterv B3, through the.

for battery current is completed

Thus the .
as the called -

‘relay R and winding of relay RG.

cluded in a closed circuit except at such
times as the calling party opens the line cir-
cuit by the manipulations of his calling ap-
paratus. Rela{ls 292 -and 293 control a eir-
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 LR.
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 deénergized,
the former will also be deénergized. The de-
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80

energization of relay 292 however, will not .

be instrumental in causing an energization
of relay 294. On the other hand, each de-
cnergization of rflay 298, while relay 292
remains energized, will ‘cause @ correspond-

ing encrgization of relay 294 with a Tesult- -

ant opening of the normal comnnection 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 gnard it against
selection, 1s removed at the same time that
relay BR is ecnergized. 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 frans-
mitted to the calling line, but on the other

" hand, said relay will be immediately deén-

ergized, and at the sane time, the energizing

circuit of relay 294 will be interrupted.
Sinee, as will be apparent from-the‘previons

85

90
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100

105

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
BR and 294 are deénc; [
current’ will be provided. through  cut-off

relay CO to grouhd via normal contact 84

of Hine relay LR, closed contact 297 of relay -

294, bank contact 55, wiper 52, normal con-
tact 152 of relay BR, closed confact 154 of

at once be recognizéd as the c¢ircuit. which en-

ergizes relay RG which controls the applica-" -
tion of ringing current to the line. Now-

110

rgized, a new path for

116 .

This will

120

<ince the calling party has sefécted the ring- -

ing generator which will- actuate "the -call-
bell of the desired called party on his line,

125

it will be apparent that, because the calling -

party has his receiver off its hook, there will
be cstablished an energizing circuit for the
tip relay TR as soon as contact 2858 has been
moved to its alternate position. This cir-

130 .
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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 magnet is 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 lire a sufli-
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 release of the con-
nector.

Modified slot service equipment.

In Fig. 8 of the accompanying drawing,

T 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-
wheél 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. incliades an
additional magnet 400 for controlling the
arm 118" of the slot mechanistix 69’. The
substation équipment is designed for use on
either individuyal or party lines, and in the

* drawing the branch conductors S*—P? are

50,

' 56

60

used to -indicate  connections to a second
equipment on the line S—P, =

The line cireuit differs from that illus-
trated in Part 1 of Fig.-1 in being provided
with an intérrupter 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 1dle, 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. The 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,

1,057,288

for this {)lurpose, 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 isin condi-

tion for making a call. If the line is in

-such condition, a characteristic signal will

be transmitted from the interrupter 401.
The primary circuif 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 threugh 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,78, 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 LR/,
Obviously, if the line is not a party line thig

- idle indicating means need not be employed

66

70

75

80

85

90

95

100

105

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 LR, 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 limbh P, closed contact 73, transmitter
67, contacts 404—409, winding of control

magnet T4, contacts 407—408, and the wind-

_ depasiting his coin or token. As soon as the -

110

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
1187, does not actuate said arm,.but allows

120

126

it to remain in its intermediate position where -

it is yieldingly held by the leaf-spring 412.

“At this point, it may be noted that a similar
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leaf-spring 418 normally holds the armature |
410 of the polarized relay in its intermedi-
ate position. The epergization 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 ER’, 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 Iipulse-wheel of the call-
ing device and thereby leaves 1t free for
subsequeni operation.  Althongh the calling
device is thus veleased for operation at the
smne time (hiat the line selector is started, yet
there will ovdinarily be sufficient time elapse
from the time of depositing the token to the
time of operating the calling device to en-
able the line selector to complete its select-
ing operation before the calling device can
he operated.  However, if desired, the ar-
Qangewment of Fig. 1 may be employed so as
to prevent the operation of the lock con-
74 until after the calling
Hiune hag Leen selected. The operation of
selecting the calling line and extending its
cireuit to a first selector U is the same as
that heretofare deseribed and therefore need
not be repeated. Trom the previous de-
seription, it will be remembered that the
primary and secondary relays PR and SR’
Ay eld up over a circuit extend-
calling line and through the
tion. In the present instance,
v for the primary relay:
1, except when the
inrpulse-wheel of 1iling device 68 is
off mormal, af which time a circuit for the
secondary relay 8K’ is also established.
The -cirenit for the primary relay may be,

ing over the
calling subs
a maint
PR only i8 malu

through the winding of relay PR’, normal
contact 99 of the reversing relay RV, the
upper heavily marked path, line limb P,
closed contact: 78, transmitter 67,.contacts
404409, winding of lock controlling mag-

“net 74, contacts 407—408 and the winding

of polarized relay 70 to %found. As s
as the impulse-wheel of the calling device
is. moved 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-

. 1,257,283

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-
maiy. relay PR’ in the regular operafion.
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 centacts 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 sfgnal 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 RV 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
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 0’, through the second-
ary 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 oy returned,
according to the idle or busy condition of
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
cond’uctivel
from line limb P; through closed contact
73, transmitter 67, contacts 404—409, wind-
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united by a path extending.
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ing of magnet 74, contacts 406—407 to line -

Jlimb S.
bridge at the called station operates the tip

he completion of this conductive
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"system having eighty-one
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first selectors,

2

relay TR of the connector and other garts 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 fok any -subscriber to obtain
connection with "any second selector in the
exchange, and in order to make cledr the
general arrangement of connections of a
complete automatic telephone exchange SyS=e
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. ‘Tt _has been fairly edsy to accomplish
this by reason of the fact that the system

. of the type to which the invention relates is
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-.

am of Fig. 9,'T have used the number 3
Instead of the number 10 and in this way a-
subscribers’ lines,
twenty-seven. line selectors, twenty-seven
twenty-seven second selectors,
and twenty-seven connectors has been de.

veloped as representative of a system em-

- line selectors,

ploying ten thousand lines, one thousand
one thousand first selectors,

- ‘one thousand second selectors, and one thou.

45.

50

55

sand connectors. In the diagram also,
switches having three fows of three contacts
each are employed instead of switches hav-
ing ten' - Yows of ten contacts cach. “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’ liries are made up by
combining, in combinations of four, ‘all of
the ten characters of the arithmetical nota-

tion, giving numbers from 0001.to 9999 and

in. the system of the diagram, the numbers

- of the subscribers’ lines are similarly made

60

65

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

. relation of the ‘diagram to a ten-thousand

‘line. exchange, the diagram itself may be

1,957,283

be simii

“ten) switches each, Th

first selector in

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 onc .

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 i,o 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-
mg for the former connections need not he
in “accordance with
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
threey (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 thou-
sand) Iines, and that there are three (corre-
sponding to ten) such groups. In a ten
thousand line exchange, these groups may

the definite numbering*

80

85

90

95

100

105

be referréd to as a given hundred in a

given thousand. as the sixth hundred of the
first thousand, the third hundred of the
tenth or “0th” thousand, etc. For con-

“venience, ‘the twenty-seven (corresponding

to one ,%housand) switches of each class ma
ilarly divided into three (correspond-
ing to ten) major groups of nine (corre-
sponding to
and each of these major groups ‘again di-
vided into three (corresponding to ten)
minor groups of three (corresponding to
Us 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 seleétors U,
it will be observed that each line selector
is paired with a first selector. An inspection

115

-one hundred) switches each, -

120

will also show that connections extend from E

each minor group of line :selectors to one

selectors. Thus, in the specific instance of

each major group of first ~

130
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the first throe line selectors Q, which con-
stitute the fivst minor group of the first ma-
jor group os line selectors, a conductor m
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
conductor o unites the third Iine 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 group
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
voup, of the first major group of line se-

“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 muitiply

“connected to bank contacts of all first se-

lectors. of the corresponding  major group
of first selectors,  Thus, each second selector”
V 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-

- ond; selectors has its switches connected to

40

45

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

50
85

60
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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 ig -1=—2--3 for each of the three
minor, groups of first sele¢tors U. The cor-
responding order for the next second se-
lector Is. 2—3-—1 and for the third second
seléctor-3—1-—2, "This will all-be apparent
from an rins_gf)eétion.{‘of» the drawing.: The
same order of rotation of 1—2—3, 2—3—1,
and 3—1-—2 éxists in. the connection of the
second ' selectors of the second minor group

_to_the sécond row. contacts of the first se-

lectors and. of the second selectors of the
third 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 con- -

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
miner 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, ard so on. In this intercon-
nection there is preferably no rotation, but
the order of connection is regular, as illus-
trated. ' )
From the above it will be apparent that
any calling line may obtain access, through

its line selector @, to &ny major group of

first selectors U and thence to any second
selector V and’connector W. Thus, o maxi-
mum number of chances-for completing the
desired connection is obtained. N

Switch construction.

Obviously in the ‘pr{ictice- of the telephone
system and its modifications herctofore de-
scribedy many different mechanical construc-

tions may be employed for perferming the

switching functions therein indicated.” In
Iigs. 10 to 23 inclusive, 1 have illustrated
certain forms of switching mechanism which
may be employed:to: : tel
ing functions..

i{efenrin_g first. to ,Fi'gs..“lo to 14 il‘lc]"l'lsif(‘i',‘

which- illustrate: the mechanical - arrange-
ments of the parts of the line selector Q; 298
designates a suitable: supperting. frame for
the switch mechanism whick includes a pri-
mary magnet .PM, secondary. magnet SM

oL

perform-these switch:
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-each major group-are connected to the bank -
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their pivot 299"

28

and release magnet RM in association with

wipers 26,.27, 28 and 84 cobperating with

bank contacts 30, 31, 82 and 385, which are

arranged in the bank 299 with their free.

ends adapted for the attachment of suitable
conductors. and having their contacting
inner ends terminating

In any desired number of rows of ahy de-
sired number of contacts each. In the pres-
ent instance, ten rows of ten sets of contacts

éach are illustrated. The set of wipers 26,

27, 28, and 34 are pivoted at the center of
rotation of the spherical surface formed by
the inner ends of the contacts.
support for the wipers is provided by a
pivot-299’ located near the lower end of ro-
tary shaft ‘800, carried by the frame 298
These wipers are rotatable with the shaft.
300 in a horizontal or primary direction, and
in addition may be rotated vertically about
through the agency of an
additional longitudinally movable shaft 301
having 'a broad strip 802 at its lower end

which engages a transverse slot in the disk.

303 which is rotatably mounted in g 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

Tow, of bank contacts, and by subsequently

giving the shaft 301 a longitudinal move-

~.ment, the wipers may be moved to the de.

85

40

45

50
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sired. bank contact in the selected Toup.
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
be. In addition to : )
tacts thus provided, the fixed contacts 33 are
arranged in a rowat the lower-side of the
bank contacts . 30, 31; 82 and 35 in.the arc
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

be apparent, the wiper 29 is capable of a
‘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

magnet PM, by which the shaft 300 is given.

its primary or rotary movement comprises
an actuating. pawl 805, carried by the arma-
ture 306, adapted to engaga: the. teeth’ of. a

- ratchet. wheel 307, rigidly secured te the

shaft:300 and adapted to step it around apon

_ Successive energizations and deénergizations
‘of the primary magnet PM. Fhe forward

movement 'of the pawl 305 is limited by the

- beveled stop -308; secured to a portion of the

frame 298. The retiirn-movement of - the

", pawl’is limited by an adjustable stop-309,
-also carried by the frame 298 and adapted
-to engage the
engaging end outward an ' '
of the ratchet wheel 307. A §pring 310 car-

pawl 305 so as to throw- its
away from the teeth

" 1,257,888

in 8 spherical sur-.
"face. These bank contacts may be arranged

"spring 318, The

The pivotal., the ‘retaining pawl

to the wipers and bank con-

by ‘the armature 324, and

‘after the first movement of ths shi

ried by the armature 306 bears against a
portion of the pawl 305 and tends to force
1t into its engaging position. The armature
308 is normally held in its retracted position
by means of a leaf spring 311, carried by the

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

a tail 814 which 1s adapted to'be engaged

pawl 812 is provided with

70

76

by the armature 815 of the release magnet

RM upon the energization of the latter,
When the release magnet is thus energized,
is therefore moved out
of retaining position. The upper end *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
817 and 318. The former of these normally
rests against a fixed stop 819,-while the latter
carries an_upwakdly projecting insulating
pin 320. Pin-320 codperates with contacts

of the primary off-iormal 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.  The" secondary magnet - SM
through the agency of its armature 324,
actuating pawl 325 and the ratchet teeth 326
on the shaft 301, steps the latter down-

“wardly to carry the contacting ends of ‘the
wipers to their various engaging positions. '

The downward moveinent of the pawl 825 is
limited by a beveled stop- 827, carried by
the magnet frame, while a similar square
stop 828 moves the pawl-out of engaging
position’ as soon as the former returns to

normal. The armature is moved into its en-

gaging position by a leaf spring 329, carried

3830, carried by the magnet frame, moyes the
armaturghto its retracted position. suit-
able retaining pawl 331 engages teeth 332
upon the shaft 301 to hold it in its different
operating positions. The shaff 301 is also
provided with g suitable spline 883

gages the teeth of the ratchet whesl 807 t
lock the shaft 300 against rotation. The
retaining pawl 331 is pivotally secured toa

2
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a similar spring -

115

which, . © . .

0rte -

120

bracket 334 carried by, the, ugper portion of

the ‘switch fraie 998, an is - normally

pressed into engaging position by ‘s suitable .
spring 835 coiled about its pivot,
end of the retaining pawl 331 is ¢
by a link 336 to the free end of the primary - .

nnected

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.1s0 -

The free

125
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301 is moved downward but causeg 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
337 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
its;oplposite 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, cannot begin its
return movement until shaft’ 301 has moved
the wipers beyond the first set of bank con-
tacts, the spline 833 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, thegsame
switch. may also be employed- with slight
modifications.. In such case, the wipers
2934 and their contacts 33—35 should be

omitted: as» before; the terminal piece 302.

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, eontacts; the primary off-.

normal .switch contacts should be replaced
by i proper.number of off-normal. spring

- contacts and -the secondary off-normal con-

65

tacts shonld be replaced by those illustrated

in-Fig. 15 wherein the-projection 340 con-

20

trols the movemen!. of contacts 147 and 149.
As previously explained when considering
Fig. 1, contact 147 moves to its alternate po-
sition upon the first downward step ‘of the
, shaft 301, while the contact 149 moves from
Ats 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 codper-
ating with contacts 147 and 149 as illus-
trated in Fig. 15. It will be noted that the
codperating contacts below contacts 147 and
149 in said figure are located different dis-
tances away . from said contacts. In other
words, the contact below contact 149 1s two
steps distant from contact 149, while that
below 147 is only one step distant from %aid
contact. - Consequently upon the first down-
ward stép of the shaft 301, contact 147 will
move from its normal to its alternate posi-
tion, while contact 1¥9 will break its normal
contact but will not move to its alternate
position 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 ave located. in a bank 341, prefer-

ably arcuate in form, and have their inner -

ends arranged concentrically to thie “shaft
342which carries the wipers 20 and 21 whose
outer ends are adapted to engage the inner
ends of the bank contacts. The lattér are
stitably 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 diagram but
# single set of wipers and bank contacts is
shown, I preferably employ three scts of

wipers in association’ with bank contacts

which embrace one hundred and twénty. de-
grees of thé:arc of a eirele. This is clearly
the equivalent of one set of wipers associ-
ated with bank contucts extending completely
around the éircle. - The switeh structure com-
prises, in addition, the motor magnet MM,
but- does not necessarily include the control
relays 21 and 25. " The wipers 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 842 carries a toothed wheel 344
which is rigidly mounted thereon and adapt-
ed to be rotated in response to the move-
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ments of the pawls 845 and: 846; 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 MM. These pole pieces are

125

‘angular- in form and one leg of each is.se- -
cured to the end of the magnet core which,

together with the pole pieces, is located be-

180
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tween the upward’ projections 350 and 351
of the frame 343, "Each of the pawls 345
and 348 is spring pressed into engaging po-
sition while the armature itself 35 restored
to its retracted position by means of a leaf
spring 352, which at one end en ages ‘said
armature and at the other end is fixed to the

© projection 851 of the frame. The movement
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. one of the sets of

30

86

.- Thus, it is impossible t

- 40

- closed in its mechani

45

50

of the armature 347 is limited by the pawls

845 and 346 engaging the stops 353 and 354

respectively, carried upon the contact bank
341. - The pawl 345 is also adapted to ride
upon the pin 855 carried upon a strip 856
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

1,267,388

the paw! 346 is ad--

vanced until it engages stop 854. During’

this advance movement, pawl 845 rides upon
pin 355 and thereby moves its end out of

engagement with the teeth of the wheel 344,
the armature,

Upon the return movement of
the pawl 845 drops into the next. notch in
the tq@¢hed wheel and comes up into engage-

‘ment with stop 853, Withi the parts in the

position” illustrated or when the armature
347 has been movéd far enough to brin

pawl 316 into engagement ‘with stop 854,
wipers 20—21 will be ex-
actly over the center of the corresponding
bank contacts 22—923. Tf 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 1éturn the wheel and the
wipers to their previously occupied position.
0 leave the wipers in
other than a position in exact registry with
a set of bank contaets. :

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-
_ cal form in Figs. 18 and
19, wherein 856 and 857 designates support-
ing plates spaced by connecting pins. 358,
As previously indicated, this mechanism in-
cludes a motor magnet MMs for storing en-

-ergy in a spring which will rotate an im-

pulse wheel 281 to actuate certain contacts
controlled thereby, tegether with contacts for
providing a vibratory circuit for the motor

. magnet, The motor magnet is suitably sup-

56

60

-shaft 360.
‘about the shaft 360 and is sccured at one-end
‘to gaid shaft, and.

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

at, its other end to a ‘post
862 extending inward from the plate 357.
A crank 363 is secured to the shaft 360 and
linked to the armature :364 of the motor
magnet MM®. - Upon the attraction of this

oy

armature, the crank 363 is moved to rotate
the shaft 360 which places the s ring 361
under tension and rotates the ratcgnet 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 roducing a retarded
movement of the impulse wheel 281. From
this it will be seen that the time consumed
by the unwinding of the spring 3C1 greatly
exceeds that consumed by its windisg 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 circait conditions which
occasioned the operation, : o
‘The contacts actuated by the impiilse
wheel; shown in Fig. 18, are the contacts

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-
‘cally connect the contacts 282 and 283 of
Fig. 18, The contacts 282 and 283 are per-
mmanently united by an insulating strip 363’
which is secured fo a spring 370 -provided
with an anti-friction roller 371 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 ifs center
through' the agency of an insulating mem-
ber 378 which also engages one of the con-.
tacts 287 which are included in-the vibratory
circuit-of the motor magnet MMS. Thése.
contacts are closed in the: position, of the
, mechanism shown, but are’ adapted to be
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actuated by member 374-pivotally supported

at one end and codperating with a. spring
pressed-grm 375 at its other end. The arm
375 is pivetally sccured to the lower end of
crank 363 mounted upon the shaft 860. The
free end of the arm 875 is provided with a
triangular shaped cam fice which  bears
agdinst the beveled end of the arm 874 In
operation, upon the energization of inotor

magnet MM?®, armatiire 364 is attracted and .

arm 375 is moved toward the left until the
* shirp end of the eam passes over the Knife
‘edge formed by the bevels at ‘the end of the
arin 374, whereupon the said army is‘thrown

ot ol
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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 magnet MM,
~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 coGperates 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 874 and 375 are so positioned that
the member 874 is thrown to its alternating

15 positions just: beforée 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 com-
- tacts. - The upper end of tha ctank 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 & 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 motor spring 361
which thereupon, through the train of gear-

ing; actuates the impulse wheel wntil the -

0 next stop 377 engages the end of the crank
363.  Repeated energizations maintain a
practically continuous rotation of the im-
pulse wheel. oo

Meter ~mechanism, such as is diagram-

85 matically illustrated at X in' Fig. 1, is
shown in its mechanical form in Figs. 20 ‘

and 21. This mechanismi includes a switch,
of the type illustrated in Figs. 16 and 17
and herctofore described, associated with a

40 type wheel, a recording strip, an impression

‘hammer and means for actuiting said strip
and hammer. The switch mechanism in-
chudes a series of bank contacts 63, equal in
‘mummber to the bank contacts 83 of the line

45 ‘selector €; arranged in a bank 378 monntéd

upon a suitable base plate 379 and, in'the
present. instance, extending comfiletely
around the circumference of a’éirele. “Phise
contacts ave adapted to be'éngaged by o

50 double: wiper 62 mounted upon i shaft 380,

suitably journaled -in the ‘Basg plate “879.
The wiper 62 is actuated; itv'the presc# in-
stance, through the agencyiof the motor
“magunet MM’ in the same fjahiér as the

ase of
“the master-switch illustrated in Figs! 16 wind
17 and. hervetofore deseribed. - Therofore, 1,
deseription of this structure need” not be
repeated.. The shaft 380 ilso carries the

60 type wheel 59 preferably located on ‘the

oppasité side of the base plate 379 from thoe
switch bank 378. This wheel is adapted to
arry w number of types on its periphery

and these types are of such size and are 50,
' 65 located that upon each movement of the

bringing u fresh portion of the recording’

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 subseriber’s line.
An inking roller 882 codperates with the
tf;pes on the type wheel 59 to apply ink.to
their surface just before-they reach the ham-
mer 381.  The recording strip 382*, which
may be composed of paper or other sujtable

_material, is’ gdided between guide rollers
383 and 384 into close proximity to the

periphery of the type wheel 859 at a poiit
directly opposite the hammer 881 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 hanmer 381 whenever 1t
is completely energized and deénergized.
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 meéans of

the latter spring, upon each aftraction-of
the armiature 388, the upper end of the ham-
mer 381 is free to strike against theé record-
ing strip 382¢ hard enough to produce a
type impression on the strip and then to fly
back out of engagement with the strip even

-though  the armature be held ‘attracted.

Thus, upon cach attraction of the-armature,
the hammer 381 produces an 1npression of
the vecording strip 882*; and upon the re-

- traction of the armature, the pawl 389 ad-

vances” the holder 886 one ‘step, - thereby

strip. 3820 in
impression. o .
.\ party .line_ringing switch of the type
diagtamniatically illustrated in, Figs.: 5, ¢

amd 7, 13 shown in o preferved mechanical

form in- Tigs. 22 and 23. The particalar

position for the subsequent -
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form illistrated i that corresponding fo the -

ringing switch shown' ju” Fig 6, therein
three wipers 271, 272 aid 2 3. codperate
with three sots of hanlk conticts 274,275 and
976. These coi f :
preferably - (R4 _
sapported ofi - the “bise plate 398, The
wipeps are switably ‘mounted upon. and.in-
stlated from, o shalt 391 and jourhaled

120

ng fixed contacts ave
inged 11y a bank 392, suitably

122

[osy

betwéen a bricket: 395 and the base plate -

398. " Theé niofor magnet MM? and the re-

lease - magnet RM* are suitably supported

upon the base plate 393, and their arma-
tures 396 and 397. coiperate with the actu-

130




- the ratchet wheel 400.

10

ating and retaining pawls 398 and 399 re-

1,267,268

sgectively, to control the movement of the
S

aft 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
~ selector switch, each of the latter starting

393 and co—actin%' between it and the said
base plate. The forward end of the driving

“pawl 398 is limited in its adyanced move-

.-ment by means of the edge 403 of the

15

20

bracket 895 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
deénergization og,'mﬁtdl" magnet MM?, the
wipcrs ave advanced one step and are re-
tained in their advanced position by the
retaining pawl 899. The switch is free to

-.return to its normal position upon the ener-
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.my; inventien.

gization of release magnet RM® whose arma-
ture engages the tail of the retaining pawl

399 and ‘moves it out of engaging position

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 wipefs and bank contacts and certain off-
normal - switch contacts may be omitted.
The diagram of Fig. 5 clearly shows what
parts.of the structure should be retained.

In practising miy 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

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, pul-

- sating, or other intermittent, current may be

50

‘sent from an intefrupter, or a suitable gen-
erator, to perform the sime 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 which may
be made within the scope of the invention, I
have sought to use. such terms . in the ap-
pended claims as will fully cover them: .

- What I claim as new and. désire to secure
by Letters Patent of the United States ig:—

‘1. A telephone exchunge system compris-

- ing a_telephone line; line selecting switches
- including contacts having primary and sec-

65

ondary movements; primary.and secondary
relays for controlling:said movements -re-

Thus, obviously, in -many.

spectively; primar; and'secondarv off-npr-

mal. switch contacts movable -upon the first

primary and secondary switch movements
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

circuits including contacts of onme 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 switches
including contacts having primary and ‘sec-
ondary movements; primary and secondary

70

75

80

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; codperating fixed con-

tacts arranged in pairs severally assigried 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 “selectingswitches 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- te 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-selectgng switches for extending the cir-
cuit of §aid 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-defermined

_points; a rélease relay for each switch for

controlling the restoration of the parts of
its switch to riormal; and a series release

85

90

95

100

1190

115

120

130



©

15
20
‘25

30

.85

40

45

50

65

‘80

y:q8%,463

L

tircuit for both of said release relays in-
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-
ondary movements; an additional selecting
switch. for connecting movable contacts of
said line-selecting switch to certain of said
conduectors; 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 relgase relay
for each switch for controlling the restora-
tion .of the parts of its switch to normal;
and a series reledase 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-

" tors;. primary ‘and secondary off-normal

switch contacts -for said switches, actiiated
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-
1ies. release ci_rcu-it' for both of said release
relays including certain of the secondary

- off-normal switch. contacts of said line se-

lecting switch.- o

7.. A telephone -exchange:system: compris-
ing. a. telephone line ; conductors and ‘select-
ing_switches - for extending the’ circuit of
sald 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

predeterminéd points; two release relays’
. for, restoring the :parts of said switches t#
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., - . o

-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 ¢irenit of said
line; .relays for .eontrolling:the movements

» of said.:switches; -off-normal. contacts for

said switches; means for causing the mov-

able contacts of each switch to move to pre-.

. determined points; two- release means for

65

‘restoring the parts of said switches to nor-
-mal; a single release circuit for both of said

releasé means including,said off-normal con-

“vontacts.

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

9. A telephone exchange system compris-
ing a telephone line; conductors and se-
lecting switches for extending.the circunit
of saig-line, said switches including movable
contacts - having primary and secondary
movemnients; 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 respectévely; 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 includihg 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; conductors and
selecting switches for extending the circait
of said Iine, said switches including movable
contacts having primary and. secondary
movements respectively; primary and sec-
ondary°relays for controlliig said primary
and secondary movements respectively; pri-
miry 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 seondary off-normal switch
o

- 11. A telephone exchange' system com-
prising a teléephone line; conductors and
selecting switches for extending the circuit

of said Imie, said switches including movable -
contacts having -primary and. . secondary-

movements ; - primary and secondary relays
for controll:ing,; i ‘ g
movements re:
ondary off-no: switch contacts actuated
upon said prifmary and secondary -move-
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d primary and secondary
vely; primary.and sec- .

115

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 and
certain of said secondary off-normal switch
contacts.. T s e
. 12. A ‘telephone exchange system copi-

120

125

prising a telephone line; conductors-afd °

selecting switches for extending the cireuit
of said Hne, said switches including mov-
able contacts having primary and secondary
movements; primary and seeondary relays
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-, tacts for éach switeh: ‘actuated upon itg pri-.
*mary

“tively; meang for causing the movable con-

- tacts i ; "

"prising. a telephone line;

_storing.its parts to

a4

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
pre-determined points; two release meang
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,
-33. A telephone exchange system com-
prising a telephone line; a
ductors; a line selecting
movable contacts having primary and secs
ondary movements ; an additional selecting
switch for 'connectin movable contacts of
said line selecting switch to certain of said
conductors;, primary
for each switch for ¢ontrolling 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 additionn] selecting switeh.

14. A telephode. exchange system com-
a plurality of con-
ductors; a - line selecting switch including
movable contacts having primary and sec-
ondary movements; an additional selecting
switch -for connectin movable contacts of
said line selecting switch to certain of said
conductors; primary and secondary relays
for each switch for controlling its primary
secondary  movements

switch inclading

move. to' pre-determined
points; release means for each switch for re-
normal; and a single re-
lease circuit. for both of sqj
including contacts of A primary relay ‘and
contacts of a secondary relay of said addj:
tional selecting switcl; o

15. A telephone exchange system com-
prising a telephone line;
ductors; a, line selecting switch including
movable contacts having primary. and sec-
ondary movements ;- an ‘additional ;selecting
switch for conneetin 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-
mary and secondary off-normal switch .con-

~and- secondary. movements respec-

1,267,283

plurality of con-

and secondary relayy

respectively ;-

said release means .

a plurality of con--

- gWwitch for restoring its parts to normal; «
single release cireuit 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-
ondary movements; an additional
switeh . for connecting niovable contacts of
said line selecting switch to certain of ‘said
conductors; primary and secondary relays
for each switch for controlling itg primary
and secondary movements respectively ; pii-

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

17. A telephone exchange system compuris-
ing a conductor; a selecting switch -for eg-

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
ments respectively; a secondary magnet for
causing said secondary movement; an inji-
tial control cfreuit for said secondary mag-
net including primary and secondary off-

+ hormal switch ‘contacis; a release magnet;
a release relay for controlling said release
maghet; and g subsequent control circuit
for “said secondary magnet including con-
tacts of §aid release relay and magnet and
one of said movable contacts, o

18. A telephone exchange system compris-
iug a conductor; g selecting switch for es-
tablishing connection with said "conductor,

inelqding’;ﬁlovable contacts having primary
and * secondary" Inovements; g secondary
magnet for causing - said secondary “moveé-

“ment;-a peleage magnet; a release relay for

«ontrolling said release magnet; and a con-
trol cikeuit for said secondary in
cluding contacts of said release relay, re-
lease magnet and one of

‘tacts. , T _ :
. 19 A telephone exchange system compris-
ng a conductor; a selecting switch for s

. tablishing connection with said conductor,

. including movable -contacts havin'% 1ary

selecting

said movable con-
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storing the switch parts to normal; a release
relay for controlling said release ‘magnet;

& grotnded battery; a normal connection to

ground from oné 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 selécting switch for es-

tablishing connection' with- said conductor, -
_including ‘movable contacts having pnma_jriy_

and secondary movements; secondary off-
ngrinal switch contacts opened upon: the first

“secondary ‘movement of said movable con-

" tacts; a relay; talking strands in¢luding cer-

" of said relay, normally closed; means for.

20

tain of said movable contacts and-eontacts

moVving said movable contacts to pre-deter-
mined points; means including a release
magnet - for restoring said switch:-parts to

'.'_‘._n.orymal; 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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gaid secondary off-normal switch contacts
topormal 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 ‘sald mevable 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

id

said release relay; a control circuit for said
elease 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

reledse relay; and means for.restoring said

* seécondary off-mormal switch contacts to nor-

60

. gizing - circuit -

45

mal at the end of the return movement of
said “movable contacts, ‘whereby ‘said -ener-
,is-interrupted and said talk-

ing ‘strands-are thus elosed. - .. :
22." A’ telephone  éxchange system com-
prising a conductor ; an electrically actuated

gwitch for establishing connection with said .

B | an
conductor, including movable coiitacts hav-
ing primary-and secondary moverdents; pri-
mary and secondary conducting strands; pri-

maryand secondary magnets for causing said

primary . and secondary movements respec-
tively, the former having its emergizing
-winding normally connected td said primary
strand, and the latter having. its energizing
winding, normally ‘disconnected from said
strands; means for transmitting current over
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
to said. primary : strand. R .
23. A telephone exchange system compris-
ing a conduetor; an electrically actuated
switch for establishing connection with said
conductor, including movable contacts hav-
ing primary-and secondary movements; pri-

70

75

80

85

mary: and secondary conducting strands; -

primary and secondary off-normal switcly
contacts actuated upon said primary and

secondary movements respectively; and pri-

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

80

95

off-normal switch -contacts, and the latter

‘having its energizing winding riormally dis-
connected from said secoridary strand by

- certain of said primary “off-normal switch

contacts,.- -~ ] :
24. A telephone exchange system compris-
ing a conductor, an- electrically - actuated

100

switch for establishing connection with said

conductor, including movable contacts hav-
ing primary and secondary movements; pri-
mary and secondary conducting strands;
primary and secondary off-normal switch

contacts uctuated upon said: primary - and

secondary movements respectively ; and pri--

mary- and Secondary magnets for causing
said primary -and secondary. movements re-
spectively, the former having its energizing
winding normally connected to said primar

strand through certain of said secondaiy off-
normal switch contacts, and the Jatter-hav-

,,{f“lng its energizing winding normally discon-

nected from. said primary strand by ecertain
of said secondary off-normmal switch contacts
and .from ‘said secondary strand by certain
of said primary off-normal switch contacts.

25. Actelephone exchange systemn compris-
ing a:conductor; an electrically - actuated

1056

110

120

switch for. establishing connection with said , /-
conductor; including contacts having pri- -

mary and secondary movements; primary

mary magnet. for causing said' primary move-
ment, ‘having " in‘energizing winding nor-
mally electrically connected to said 1 ritnary
strand ; a secondary magnet for-causing said

125 °
and secondary  conducting strands; a pri-
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secondary movement, having its winding

normally electrically disconnected from sai
strands; means for -completing an energiz-
ing circuit for sail primary magnet over
sald primary strand; means operated upon
the energization of said rimary magnet
to connect the winding otp 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
cluded contacts and one of said movable

_contacts, - :

27. A telephone exchange
ing a telephone line; means
telephenic connection with
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 ¢ontrol 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

relay and having a
closed contact included in the-eircuit of said
control rélay; and means for: closing a lock-
ing cireuit for said first relay over said per-
manent connection in case said telephone line
is already included in telephonic connection.

28. A telephone exchange s i
ing a telephone line; means for establishing
telephonic connection with said telephone
liney an electri ally actuated switch having
movable contacts for establishing connection

into-engagément ‘with said tele-
phone line; conducting strands leading to
said switch; mear- for transmitting a g%l‘ar-
acteristic signal over said strapds; a relay
for controlling said means; said character-

i

J

1,25%,384

v

one of said in- -

sfystem compris- '
or establishing’
said telephone’

ystem compris-

istic signal beintg transmitted by the eneigi-
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
sald 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 intertupter; 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.
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80. A telephone.exchange system compris-

ing a telephone line; means for establishing
“telephonic connection with said telephone
Line; an electrically actuated swilch having
movable contacts for establishing connection
with said telephone line; means for moving
said contacts into engagement with said tele.
phone line; condseting 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 contrel relay and
having a normally closed contdct included
in the said energizing circuit of said control
relay; and means for closihg a locking cir-
cuit for said control relay in cage said tele-
phbnq%ine is already included in telephonic
‘connection, - " o

;81 A telephone exchange system compris—

Ing a telephone line; means for ‘establishing

100

105

‘110

115

telephonic connection with said telephone -

line; an electrically actuated switch having
movable contacts for establishing connection
with sajd telephone line; means for meying
said contacts into engagement with said tele-

hone line; conducting strands; a magnet;

! : lon -for causing a movement-of said movable
with said teléphone line; means for moving * '
- said contacts

contacts having an &nergizing winding nor-
mally electrically

strands;.a control relay; means for energiz-

. ing said.control relay over 4 circuit includ- -

ing one of said strands; a second relay hav-
Ing 1ts winding included jn a ‘eircuit nor-.

'
i

nnected to .one of sgid-

120
125

180
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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 saic
electrical connection of saiid winding to .one
of said strands; and means” for (_:fosin'g a
locking'circuit for said control relay in case
said telephone line is already included in

.telephonic connection.
10-

32. A telephone exchange system compris-

ing a telephone line; means for establishing.

telephonic - connection with said telephone
line; an electrically actuated switch having
movable contaets for establishing connection

‘with said telephone line; means for. moving

said contacts into engagement with said tele-

phone line; conducting strands; .a 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 a-tircuit includ-

“ing another of s#'d strands; a second relay

having its winding included in a eircuit nor-

mally open only at a contact of said control.
relay ‘and having normally closed contacts

meluded 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 in case

" said telephone line is already included in

'35 .

40

telephonic connection.. _ :
33. A telephone exchange system compris-
mlg a telephone line; means for establishing
telephonic connection with said- line; an
electrically actuated switch having movable
contacts' for establishing econnection -with
$aid telephone line; means for moving said
contacts into engagement with said tele-

phione line; conducting' strands; a control

relay ; means for energizing said relay over

" a circuit including one of said strands; a

45

650

58

- 60

second relay having its circuit closed upon
theé 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 ringing,circuit gver-said
telephone linecoitrolled by “said, electro-
magnet; and means for enérgizing said elec”
tromagnet upon the closure ‘of said second

relay contacts in case said telephone line is

not already included in telephonic. _chngc-
Rot Already Incincen In levploma r#

B84 A

teiepfmne exchange system compris-

ing a telephone line; means for establis ing

telephonic connection with 'said - telephone
line; an electrically actuated switch having
movable contacts, for establishing connection

‘with said ‘telephone line;-means for movin,

‘said movable contacts inté engagement with-
said line; ¢onducting strands; a control re-
.. lay; nieans for momentaril ensrgizing said
4 ‘36'5

relay over a circuit including one of said

.87

»

strands; = second relay having its circuit’

closed upon the said energization of said

“control pelay; a locking circuit for ‘said sec-

ond relay; an electromagnet having an ener- . *

gizing winding connected. with one of said

.movyable 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 alréady included in tele-
phonic connection. : :

85.. A telephone-exchange's stein: compris-

ing a.felephone line; means for establishing

70

75.

80

telephonic connection with .said telephone -

line; an electrically actuated switch having
movable contacts for establishing connéction-

with said telephone line; means for 7m0vm§ :
it

said movable contacts into, engagement ‘w

85

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

90

energizing winding connected with-one of -

said movable - contacts. thr'ou%h tormally
open contacts of said second relay-and:nor-

mally closed. contacts of said control relay;
a ringing circuit over said -telephone line
controlled by said electromagnet; and means”

for energizing said eléctromagnet uponthe
closure of said second relay contacts in case

said telephone line is not already included

in telephonic connection. R
36. 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 éstablishing "connection
with. said telephone line; means for. movin
said contacts into engagement with ‘sai
telephone_line; conducting strands; a con-
trol relay; means for energizing said relay

i

100

105

110

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 anenergiz= .

ing winding connected with one of said mov-

‘able contacts through normally open “con-

tacts of said second relay;-d ringing relay

115

and an intérrupter included in.a circuit em- - -

bracing contacts of said electromagnet;. a
source of ringing current, having one: pele

120

connected. through said ringing:relay con- -

tacts to ofle 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

125

second relay contacts in case said telephone -

connection. .- - S ‘
'37. A telephone exchange system: -com-*

line is not already included in telephonic-
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prising a telephone line; means for
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 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 normally
open contacts of said second relay; a third
relay and an interrupter included in g cir-
cuit embracing contacts of said electromag-
net; a source of current ;. fourth relay hav-
ing its winding included in g 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 teleplione 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 s

over a.circuit including one of said strands ;
a second relay having its cireuit closed upon
the said energization of said contro] relay;
an electromagnet having  an energizing
winding connected with one of said movable
contacts through normally open contacts of
said-second r’eﬁzy; 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, - - A

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;
ing said relay over a circuit including one
of said strands; a sécond 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-
i second relay adapted to be
opened at the
energized, -

-

1,257,288

‘ est;ib- )

s energized;
aid relay

means for energiz- .

* phonic connection.

time said electromagnet js -

¢

40. A telephone exchange system compris-
ing a telephone line; an electrically actuated
switch having movable contacts For estab-
lishing connection with saig telephone line;
a relay controlled over a circuit including
sald line; a second relay having an energiz-
Ing circuit closed upon the energization of
sald relay; talking strands normally open
at contacts of said second relay; - release
eans, including an electromagnet, for re!
storing the switch parts to normal; a lock-
ing cireuit for said second relay adapted to’
be opened at the time said electromagnet is
energized; and ar energizing cireuit 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 exchiange system compris-
ing a telephone line; an electrically actu-

70

75

80

85

_abed 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-
tion of said relay; talking strands normally
open at contacts of said second relay; re-
lease means, including an electromagnet, for
restoring the switch parts to normal;- a
locking cireuit for said second relay adapted
to be opened at the time said electromagnet,
i an initia] 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
movement of said movable contacts; and a
subseq ‘#nt energizing cireuit for sald 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-

90

95

110

.ment with said telephone line; other means™

for_establishing telephonic connection with
said telephone linej’a relay controlled over
a circiit including said telephone line; 4
second relay having an energizing cireunit
closed upon the energization of said relay;
talking stramlis normally open at-contacts of
said second relay; and means for applying
ringing current to said telephone line prior.
te the energization of said relay in case said
telephone line is not already included in tele-;; -

115

43. A telephone exchanFq"‘system‘ chpfi 125
ing a telephore line; an e ectrically actuated) :
switch having- movable contacts for .estab-|

lishing ¢onnéction with said telephone line; . . .
‘means for moving said contacts into engage-

ment with said telephone line; other means 130

oo

100

105

120
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-ent-off relay for
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for establishing telephonic connection with
said telephone line; .a relay controlled over
& circuit including said telephone line; a,sec-

- ond relay having an energizing circuit closdd .

{upon the energization of said relay; talking -
strands normally open at.contacts of sai
second relay ;-a ringing relay for controlling
the applidation of ringing current to said
telephone line; and a control circuit for said -
ringing relay including - normally closed
contacts of sdid second relay. ‘
44. A telephone exchange system compris-
lgectrically actiiated
switch having movable contacts for estab-
lishing connection with said telephone line;
talking strands connected to said movable
contacts and normally interrupted adjacent
to the same; a relaiy operative, when ener-
gized, to connect the portions of the nor-
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-
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 .
fixed and movable contacts, for establishing
connection with said strands ; and means, in-
cluding ‘a connection from the off-normal
switch contact cobperating with the afore-
said .eonnected off-normal switch contact, to
one. of the fixed contacts of said secoud
switch, whereby the connection of said sec-
ond switch with said strands is determined

- 45. A telephone exchange system com-
prising a telephone line; ‘a line selecting
switchJ 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
the switch parts to normal; a line relay nor-
mally coutrolled over said telephone Tine; a
removing said control; and
an energizing cireuit for said cut-off relay,
closed upon the selection of said telephone
line, ineluding contacts of said release mag-
net and said. relay. : o

46. A telephone éxchange system compris:
g a subseriber’s line extending from-a sub-
station to an exchange; a conductor; elec:
trically controlled switching means for gs-

- tablishing connection between said teleplione

6

(=]

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

télephone. transmitter and an additional de-

vice -for: transmitting -impulses at the sub-

- station ; an electromagnet arranged to nor-

. mally-lock snid

L 1]

device; and means for clos.
ing’ an- encrgizing cirenit for said electro-
magnet through its winding and said tele-

signed to each group

.v‘”.,‘ ) an

;-

phone trﬁnsmitter in

series, upon ssid.

switching' means reaching a pre-detérmined

point in its operation. .

47. A telephone exchange system compris-
ing an incoming line, selecting switches hav-
ing access to said line,. groups of outgoing.
lines, a plurality of selecting switches as-
i of outgoing lines, and
connections between pairs of switches only
extending from said Incoming line selecting
switches to- those. outgoing Iine selecting

switches providing access to outgoing lines

in different groups. R

48. A telephone exchange system compris-
inF groups of incoming lines, a plurality of
selecting switches asgigned to each of said
grouips of incoming lines, groups of outgo-
g lines, a plurality of selecting switches
assigned to each group of outg ing lines, and
connections between pairs Qﬁwlwhas only
extending from the selecting ‘switches as-
signed to the same group of

ent groups of out'goi‘nﬁ lines,

49. A telephone exchange system compris-’
ing an incoming line, selecting switches hav-
ing access to sdid. line, groups of outgoing
lines, a plurality
signed to each group of outgoing lines, and
connections between pairs of switches only

extending from said incoming line selecting’
switches to those outgoing line selecting .
-switches providing access to outgoing lines

in all the groups. R
50. A telephone exchange system compris-

ing groups of incoming lines, a plurality of -
assigned to each of said -

selecting switches i
groups of incoming lines, groups of outgo-
ing lines, a plurality of selecting switches
assigned -to each group of outgoing lines,

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
cess to outgoing lines in all groups.

51. A telephone exchan
prising incoming lines, se
having access to

idle selecting $witch in any group-to canse

it to establish conmection with an incoming
selecting switches

line in its group, other 1e
arranged in groups, and connections be-
tween pairs of switches only extending from
the incoming line selecting switches in each

70
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80
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) incoming lines
to the selecting switches assigned to differ-

90

of selecting switches as- .

95

100

105

providing ac-

110

e system -com-. -
ecting switches
said incoming lines and ar-
ranged in groups, means for actuating an -

115

120

group -to those other selecting switches 1o -

cated -in different groups.

2. A telephone exchange ‘systeni com- . -

prising subscribers’ telephone lings, groups -

ot line selecting switches operative to estab-

125

lish connection with said lines when calling,

groups of trunks, means for extending the

circuit of a selected ‘trunk to a desired calléd

oune. of said lines, a ‘plurality of trunk se-
lecting switches for each group of trunks,
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- tently selectively

40

and connections between pairs of switches
only extending from each group of line se-
lecting switches to those trunk selecting

switches providing access to trunks in dit--

ferent groups.

- 53. A telephone cxchange system com-
prising 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 seleeted trunk to a desired called
one of said lines, a plurality of trunk sc-
lecting. switches for each group of trunks,”
and conncctions between pairs of switches
only extending from each group of line se-
lecting switches to those trunk selecting
switches providing access to trunks in all
the groups. '

54. A telephone exchange system com-
prising subscribers’ lines; line selecting
switches arcanged in groups; other selédt-
ing switches arranged in groups; means for
actuating an idle line selecting switch in
any group to cruse it to establish cennec-
tion with a calling line in its group; inheans
for extending a connection from any of said
other selecting switches to a_desired sub-
seriber’s line; and connections betyeen pairs
of switches only extending from the line
selecting switches of each group. to those
other selecting switches located in different
groups. . C.

55. A--telephone.systein including a call-
ing ‘telephone line and a called polystation
telephone line, directively controlled step-.
by-step automatic switches for use in comn-
necting said lines-in a conversational eir-
automatic means responsive to the clo-
sure -of the calling subscriber’s line for con-
necting one of said directively controlled
switches (o said calling line, means respon-

.sivé to interruptions of the calling sub-

ceriber’s line circuit to operate said switches
to extend the connection to the called sub-
seriber’s line, und means responsive to sub- -
station control to automatically intermit-
signal the desired substa. .
tion wpon.said called line until said called

~party responds or said connection is re-
60 ’ i

Jeased.:- 7 o ¢ y ‘
.56, An automatic telephone exchange sys-
tem comprising a plurality of ‘telephone

lines, line- selecting switches and 'selecting

.8 - : o
. 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: cireuit for releasing said line selecting
gwitchs w0 ‘ o o
57.-An automatic telephone exchange sys-
tein compiising a plurality of telephone -

1,287,283

of the called party for

il
lines, calling line selectors and connectors
for uniting a calling line and a called line
for conversation, means under the control

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, fivst selectors assigned for

_connection from said line as a calling line

and each having a definite number of pas-
sive contacts, second sclectors exceeding in
number said 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 cach
having a definite number of passive con-
tacts, second selectors of a number exceed-
ing said definite number of passive con-
tacts in each first selector, and means for
connecting any said subscriber’s line as a

restoring the con- .

70

75

80

85
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calling. line through a first selector to any

one of said second selectors.

60. A telephone system comprising a sub-
seriber’s line, switches for connecting with
said line as a calling line, first selcctors as-
signed for connection with said line through
said switches and cach having a definite
number of passive contacts, second selectors
exceeding in number said definite number

-of passive contacts of each first selector,
and econnections 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 seleetors exceeding in number said defi-
nite number of passive contacts of cach first
selector, and connections between said
switchos and selectors whereby any of said
sub‘qribers" lines may be connected as a call-
ing line through a first selector to any of
said second sclectors, '

62. A telephone system comprising a sub-
seriber’s line, line selectors for connecting
with said line as a calling line, first selectors

_connected each to oné of said line sclectors

and cach having a definite number of passive
contacts, sccond selectors exceeding in num-
bor said definite number of passive contacts
of each first selector, and connections be-
tween said Lino and . first selectors whereby
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said line may- be connected

selectors. .

63. A _telephone systém: comprising a
group of subscribers’ lines, a group of line
seléctors for severally estublishing connec-
tion with said lines as calling lines, a giroup,
of first selectors each connected to omne of
said line selectors and each having a definite
number. of passive contacts, second - selec-

“tors exceeding in niimber said definite nuni-

ber of pissive contacts of cach first seléctor,
and connections’ between said line selectors
aml first sclectors wherehy dany one'of said
subseribers’ lines may be conneefed as a
calling line throngh a - first sclector to any
of said second selectors, L

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

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

cwrent over a local cirenit prior to a con-
nection, said loeal cireuit being controlled by
said means, and neans for continuing said
niagnet encrgized by current over said tele-
after a connection between the
line and a link is established. =~ =

.65 A telephone system including a tele-

30,

~ringing-curients

35

-step switch for selectively

40

45

phone Line, a phu
y T

ality of substations on said
Iing; signals at

said_stations’ responsive to

responding to the number of substations on
said-line, sources of ringing current of such
frequencics, an electrically operated stép by
connecting said
sources to said line to operate-said signals,
and direetively controlled switches structur.

ally independent of said switeh for intercon-

neeting said lines.

6. A telephone system comprising a sub-
seriber’s line, first selectors comiion to siid
line. wheq ealling, said first selectors having
passive bank contaet sets, second sclectors ox.
ceeding in number the number of passive

.. contaet scts of any of said first, selectors, and

50

55

means for: connecting said line as a calling
Hline through:-a :first selector to

any of -said
seeond: selectors:

67. A telephane system comprising,
group: of subscribers’ lines, first sclectOrs

- conunon to said lines when calling, said first
:selectors- having passive bank contaet sets,

second ‘selectors exceeding in number the

‘number of passive contaet sets of any of said

first selectors, and means for connecting any
one of said lines when calling through a first

_.sclector to-any of said sceond selectors,

60

:68. A telephone system comprising sub-
scribers® lines, ﬁl‘St‘S‘(‘I'(‘(:fOl.'S commion to said
lines when calling, said first seléctors having

passive bank contact sots, second. seloctors _

exceeding in number the number of passive

contact sets of any. of said first selectors, and

-

as a cilling line -
through a first seleétor to any. of said second

‘selector switches,
- interruptions of the, line circuit at the call-

lines, primary

of different frequiencies cor- _

“phone lines, some of

automatic switches less in number than the
number of lines and connections therefrom
for connecting any one of said lines when
callin
second selectors, _ o
69. A telephone system including tele-
phone lines some of which are party lines,
directive selector and connector switches for

.use in interconnecting said lines, automatic

Ineans responsive to the removal of the re-
ceivers at calling substations for connecting
calling ones of said lines to idle ones of said
and means responsive. to
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 lines
directive switches for interconnecting said
A and secondar '
trolling said switches, '
said relays controlled over a _calling line,

LY

througtil a first selector to any of said -

relays for con-
energizing circuits for -

1
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me:uns responsive to successive interruptipns

of the circuit at the calling substation o ¥

drivihg imeans for said switches responsive to
impulses from said relays when so deéner-
gized to operite satd switches to extend con-
nection of the calling line, and control means
also eontrolled . from the- calling substation
wliereby sucli connection may be extended to
a called substation‘on the cal ing line.

71. A telephone system coniprising tele-
which are party lines,
divectively controlled switches for intercon-
necting calling and called ones of said lines
eans for connecting ,a calling one of sai
lines to a directive switch, ptimary and sec-
ondary relwys for )
surrent over said'line, a calling device at the
substation of said line for successively in-
terrupting the circuits of said relays'to cause
denergizations and cnergizations thereof,
impulses transaiitted respornsive .to said de-
energizations to directively operate certain
df satd switches to connect the oalling sub-
station to a called substation on the calling
line. -~ - = S

72. A telephone system comprising party
tetephone lines, dircetive switchés for inter-

-connecting said lines, primary and secondary

relays controled by current-flowing over g
calling one of said lines, a calling device at
the' _c‘:"{II»ihg substation of the calling line for
interrupting the cirenits of said re ays, pri-
mary and secondary impulses transmitte by.

said relays responsive to ‘the interruptions

of their circuits for- 'dire(‘:tii’elg' operating
certain of said switches to extend ¢

he calling

_calling line “to ‘effect syccessive deénergiza~ .
tions of the primary and secondary relays,
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calling substations for interconnecting call- to operaté said electromagnet and unlock go
ing ones of said lines and said selectors, the transmitter when the receiving device is
meahs responsive to interruptions of the brought into circuit.
line circuit at the calling substation of one~  79. In an automatic telephone exchange
of said lines to operate one of said selectors system, a subscriber’s station, a normally
-“and one of said conmectors to extend connec- locked impulse transmitter, an impulse re- 95
tion to a called: substation on said line and ceiving device, an electromagnet to operate
to automatically signal the called substation said locking device to unlock said transmit-
until the called’ subscriber responds or the ter; automatic ‘connecting mechanism adapt-
connection is’released, and means respon- ed when the subscriber’s line is closed to
sive to a subsequent intérruption of the cir- - connect said subscriber’s line to said impulse 100
- cuit of said line to restord said last switches. receiving device, and a source of electric en-
- 50 A telephone system including tele- ergy suflicient to operate said electromagnet
< phone lines some of which are party lines, for unlocking said transmitter, and means
directive sclector and connector switches for for connecting said electric energy onto the
" “interconnecting said lines, non-numerical au-  line so as to operate said magnet and unlock 105
“tomatic means responsive to the removal of the transmitter when the impulse receiver is
the receivers at calling substations for con- connceted to said line, substantially as
“necting calling .ones of said lines to said se- ~specified. o S
lectors, and means responsive to interrup--  80. In an automatic exchange system, a
tions of the line circuit at the calling sub- subscriber’s station; an impulse transmitter, 110
station of ‘onhe.of said’ lines to operate one a locking device therefor, a recelving device,
of said se d'connector switchés to ex- - finder switch at the exchange, automatic
tend éon { to automatically signial inechgnism for operating said finder switch
a call ation on said line. , ~_upofi the ¢losing of the subscriber’s line and
Coae A shorie system. including tele- connecting said line to said receiving device, 115
bhene lines some of which are party lines, and means for furnishing clectric energy
“directive switches including connectors for suflicient to operate said locking mechanism
“jnterconnecting’ said lines; non-numerical to unlock suid transmitter when the receiv-
“automatic means for connecting a subscrib- ing device is connected to said subseriber’s
‘er’s line tg one of said directive switches, a line, as specified. T 120
v-step ringing switch for dach connec- = ~ 81. In an automatic teleplione exchange, a
ving mechanism, finder switch, a subscriber’s line connected
s ‘connected to said  to said finder switch, a line relay, a battery
signaling the substa- " adapted to be bridged across the subscriber’s |
nes  selectively, and line when said line is closed, a starter cir- 125

42

line to a called line, and means 'Wherebyya.
calling substation of one of said lines may
extend such a connection to a called substa-

tion on the calling line. : .

1,257,288
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73. A telephone system including a party

telephone line, directive selector and connec-
tor switches for extending the circuit of said
line, primary and secongary 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 deénergiza-
‘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 control
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

o s .
es for extending connection from
a calling substation to a called line and to

d directive and ring-

“ing of gaid line, and means connected with

signal the desired substation théreon, said 65
desired substation being signaled intermit-
tently until the desired party responds.

7%7. 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-

70

75
said receiving device for operating said
locking device by energizing said magnet to
anlock 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-
bo?lying 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

80

85

‘cuit, closed By said line relay to stark said

finder switch and cause it ‘to find the sub-
seriber’s line and thereby establish & con-
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nection, an impulse receiving device, -8 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.

15

20

25

. controlled connector switeh

30

35

40

45

In an automatic telephone system, a
subscriber’s line, a finder switch havin bank
terminals to which said subscriber’s %ine is
connected, an impulse transmitter in said
subscriber’s line, a locking device embodying

an electromagpet, and means for closing a’
- ciremit through
said

1gh said electromagnet to unlock
transmitter when said finder switch is
brought into connection with the line ter-

‘minals of said subseriber’s Iine.

83. A telephone system includine a call-
ing telephone line and a called poTystation
telephone line, a directively controlled step-
by-step selector switch and a directively
for use in con-
necting said lines in a conversational cir-
cuit, a pair of talking wipers for said con-

Tniector -switch through which said conversa-

tional circuit extends, a test wiper for said
connector switch for testing called lines, and
means responsive to interruptions of the
calling sull)) '

said switches to extend a connection to the
called subscriber’s line and to selectively
signal the desired substation upon the called
line. . :
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
therecf, 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-

~calling and called

tending a connection from

scriber’s line cireuit to operate -

40

trolled' switch that connects to the called
contacts of said line, meaps for making said
subscriber’s line test busy when a call is ini-
tiated thereover, means for removing. said

60

busy condition when said test wiper tests

said called contacts, and means for selec-
tively signaling the desired substation upon
said line. , ‘
85. A telephone system includin
ing polystation telephone line provided with
contacts, 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 Iine
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

~ & busy .potential upon said called contacts

a call-

56 -

60

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 arty upon said
line until said party respomi)s - )

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

- ALFRED H. DYSON.

Witnesses: -
. Tromas H. Ferguson,
CaroLyN WEBER,

85

90




