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'KELLOGG SWITCHBOARD & SUPI’LY COMPANY, A CORPORATION OF ILLINOIS

TELEPHONE SYSTEM.

1,223,349.

Specification of Letters Patent.

Application filed December 30,1904, . Serial No. 238,957

To all whom it may concern:

Be it known that I, Fraxcis W. Duxsar,
a citizen of the United States, residing at
Chicago, in the county of Cook and State of
Illinows, have invented. a certain new and
useful Improvement in Telephone Systems,
of which the following is a full, clear, con-
cise, and exact description, reference being
had to the accompanying drawings, form-
ing a part of this specification.

My invention relates to telephone ex-
change systems, and has for its object the
simplification of operators’ line equipment
present upon the operator-boards, and alse
has for. its object the provision of Improved
distribution of the instrumentalities em-
ployed for uniting subscribers for conversa-
tion whereby the efficiency of the equipment
may be greatly increased. My invention is
practised by providing answering - jacks
(either in the sense such term is used in mul-
tiple switch-board practice or in the sense
of any jack used with which cord circuit
connection is made to answer a calling sub-
scriber) for a plurality of telephone lines
and selective switching mechanism in cireuit
relation with the lines whereby these jacls
mayv become connected with calling tele-
phoue lines, whereafter suitable cord con-
necting apparatus, such, for example, as
commeoenly employs two plugs to each cord
outfit, may be used for uniting a calling line
with a c dled subseriber’s hn(
ing plug of an operator’s (,01'(1 ciretit being
for the purpose engaged with the jack se-
lectively connected with a calling line, the
Tine-jack, preferably permanently connacte(l
of tho éalled line receiving the connectm«r
plug.  Reference is here made to my co-
pending application, Serial No. 237445, filed
December 19, 1904, The present a])phcltmn
differs from said co- -pending application by
connecting the selective switches with the
answering jacks. There arve comparatively

few answering-jacks as compared. with the

group of toleph(me lines with which they
are _associated and there may be as many
cord’ cirenits as there are answering-jacks
or' the cord cipenits may e somewhat in
exces of the number of answering - jacks
provided to allow for fmpairment: of such
cords. “The jacks are desirably in the form
of sleeves or thimbles, behind which are

.the cord cirenits with calling lines.

the answer-

dred to five hundrec

Janswering - jacks
ameans of nly inventio 1 thirty j .l(,lﬁ whethu'

disposed sprmrrb tha
“e

5 .constitute the ]acks

circuits that are des gned for engagement
with these jacks are formed into correspond-.
ing plugs. I do not vish to be limited, how-

Pate 1ted Apr, ‘1’7,‘19“17\.*

pring jacks” nd the elements of the card:

55

ever, to the shape ol the jacks nor to the

shapo of the answering. ends of the cord

60

circuits that are mazuvally applied therefex

For example the ansvering-jacks might b

in the form of plugs mounted upon the op:.

erator’s board and the. answering - plugs

might be in the form of sleeved e]ements to.

ride over the answering: -jacks, in the form
of plugs. to effect the doswed*’conuectlon of
I, there-
iore, use the term “answering- mcLs
“answerin W-plugs
indicated, as T
the mechanical const uction of the answer-
ing-jacks. nor to the mechanical construc-
tion of the answering -terminals of the cord
cireuits inanually ma: npuL\ted by the oper-
ators to connect the cord cirenits with said
answering-jacks.  Tle line-jacks are most
prefer 1[)]\ in the foim of sleeved members
with springs behind - he same and the man-
ually manipulated ends of the cord cirenits
are of correspondirg  plig construction
adapted  for insertio1 within said sleeved
members.” ‘

in the broad ’sénse here

In multiple switel -board pmctlce e\el‘v.
effort ins been made to provide room upoti
jacks as

the multiple boards for as many
possible. To this enl the jacks ha\‘e been
placed on three-tent s mch centers
cally and horizontally, while the lunps in
association with the answering-jacks have
been placed- on centixs three- tmthq of an
nch apart horizont: 11y and ‘one-half an
inch apart \'ertx('.llly
board practice there are from three hum-
answering-jacks and
as many line-signals to each three position
section of a multi ple Hhoard, which obviously

take up a great deal »f room that would he

very cloqu‘nl)lo for lire-jacks.

It is one of the ()lllLCt\ of my invention,
as. hitherto stated, t¢ reduce the 01)01':1t0rs
line equipment and T am-enabled by means
of my invention to di¢pense with most of the
anl line-signals) as by

of the sleeved wt p ug L()Ilbtl uchon may

‘and

In the present switeh-:
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serve :for each-section of the switchboard and -

a corresponding number of lights may be
employed. The calling lights may be placed
upon the horizontal shelf of the operator’s
board, while the jacks are preferably, though
not necessarily, mounted upon the vertical

" face of the board.

10

Another object of my invention' is to
simplify mechanical inter-relation of the
cord circuits and the answering-jacks, which

- object is accomplished by having the select-
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. with multiple
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the lines

ing mechanism associated with
from left

select the jacks in their order, say

“to -right rather than promiscuously, so that
the answering-ends of the cords will lead -

to the answering-jacks in an orderly fashion
one after the other, instead of being in-
discriminately distributed into association
with the answering-jacks of the switch-
boards according to present . practice, for
switch-boards now in use the
indiscriminate distribution of the answer-
ing-ends of thé cords 1s_accompanied by an
inter-weaving of these cord ends, so that it
is difficult in effecting disconnection to pick
out the connecting ends that mate with the
answering ends, which confusion is' greatly
lessened, if not altogether ‘dispensed with,
by means of my invention.

In accordance with another featire of my
invention the lines, the answering-jacks and
the selective switching mechanism control-
ling the association of the answering-jacks
with the lines, are so inter-related that the
operators at one section ‘of the hoard are

- fully sapplied to their capacity before the

operators at an lensuing section are emn-
ployed, the operators at said ensuing section

- being fully supplied with work before the
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. indicators and -jacks are
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-ferent sections of the

operators at the next section are employed,
and so on throughout the system, whereby
the ‘most economical method of operating
the exchange is provided.

In multiple switch-board practice it is
well understood by those skilled in; the art
that each line has in addition to the mui-
tiple jacks distributed throughout the
boards of the system, an answering-jack and
a line-indicator, the answering-jack and in-
dicator of each line being collocated. These
distributed in
among the dif-
switch-board, so that
there is -disposed at all operators’ positions
the.same number of answering-jacks and the
same number of line-signals. It is, of course,
apparent. that telephone operators possess
varying degrees of skill and speed in
handling éalls. Fhe uniform distribution
of answering-jacks and line-indicators ren-
ders it difficult and mmpracticable, in- ac-
cordance with present practice, to apportion
work to suit the capacity of the different
operators.
can properly attend to two hundred seventy

oups of uniform quantity

‘business at all hours
quently the number of sections of switch- -

“est hour or moment,

. board, so as to causc as uniform

The ordinary skilled operator’

1,223,349

calls in an hour, if the calls be uniformly
distributed throughout the sixty - minutes.
The average time or length of each call is,
approximately, one. minute twenty seconds,
thus allowing each cord circuit to complete
forty-five calls per hour, if kept busy
throughout the sixty minutes. Six cord cir-
cuits kept uniformly busy throughout the
hour can, therefore, handle two hundred
seventy calls during the hour—the work of
the ordinary operator. Certain operators
can, however, handle in a proper manner
more than two hundred seventy calls per
hour, while others, less skilled, are unable
to handle properly as many
seventy. I preferably provide means where-
by one or more answering-jacks at each oper-
ator’s position may be thrown out of oper-
atlon or out of operative relation with re-
spect to the lines; whereby. each operator

-may be given as man answering-jacks in
o =) i1

operative relation to the line-circuits as can
properly be attended to by her. Thus; cer-
tain operators may have but three or four
answering-jacks in operative condition while
others, highly skilled, may have eight, nine
or even ten answering-jacks placed in oper-
ative relation to the lines. By this means
each operator may be kept as busy as her
degree of skill will permit and paid -accord-
ing to her ability or skill, the number of
answering-jacks which she can attend . to
efficiently being a correct gage or measure of
the number of calls which she can handle
efficiently per hour. ‘

It may be properly assumed that one-
eighth of the total number of calls made dur:
ing the entire twenty-four hours of the day
will occur during {he busiest hour. The
switch-hoard must be designed to handle the
of the day. Conge-

board is determined by the number of -op-
erators required to handle the business dur-
ing the busiest hour. If during this busi-
each operator be em-
ployed at her maximum efliciency, the neces-
sary switch-board equipment will be mini-
mum. _ ‘

In the present systems of manual teleph-
ony it is customary to provide an' “inter-
mediate distributing board” whose funection,
Is to present facilities for distributing the

answering - jacks and calling  signals
throughout the various sections of switch-

a distribu-
tron as possible of the calls during this
busiest hour or moment, At best, how-
ever, owing to the daily fluctuntions in the
amount, of business from certain groups and
from all classes of lines, it is impossible. to
distribute the eaid jacks and calling signals
S0 as to secure more than a rough approxi-
mation to a uniform distribution of calls,
By means of my invention, however, a

as two hundred.
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~ 50% or more.

distribution of calls may be automatically

secured, such that when the number of an-

swering-jacks in operative relation with the
calling lines is properly proportioned among
and ‘according to the skill of the individual
operators, each operator will be working at
her maximum efficiency net only during the
busy hour but at all hours. Consequently
the necessary number of sections of switch-
board will .be decreased and fewer opera-
tors at all hours of the day will be required.

In all present systems of telephony the

calls at all hours of the day are distributed.:

throighout the entire switch-board, this re-
quiring the presence of one or more opera-
tors at each section of the board at all.tunes,
save certain of the night hours, when the
business is so slack that from one to-ten op-
erators—depending upon the size of the. ex-
change—can handle the entire number of
calls'by walking from section to section and
picking up the various calls as they may
come in. At all such times the efficiency of
the operators—reckoned on a basis of num-
ber of calls answered per hour—is very low,
the result being that the average number of
calls handled per operator per hourthrough-
out the twenty-four is less than half the

- number which the average operator is able

to handle efficiently were she kept uniformly
busy. ke, : .
By means of my invention I am-enabled
to distribute the calls so that during the
night hours all the calls will appear at the
first section of the switch-board—or at the
ficst two or three—depending upon the size
of the exchange and the volume of night
business, so. that, as the business increases,
operator after operator may be added as re-
quired—the first or lower numbered sections
being always busy and the higher numbered
sections coming gradually into gpération as
the busy hours approach. I am thus en-
abled. to. secure the same average number
of calls: answered per operator per hour

throughout - the twenty-four as is secured.

during the busiest hour of the day—resalt-
ing in a decrease in operating. expense of
I .do not contemplate, how-
ever, in large exchanges providing the neces-
sary switching facilities, so that each line

_may be connected with any one of all the

answering-jacks; although in smaller switch-
boards it would be preferable to do so.
large exchanges T prefer to divide the lines
into groups of several himdred .each and di-
videthe answering-jacksintoa corresponding

... number of groups, so that any line 1 & cor-
tain group may be connected with ary un-

SWé sjack assigned to that group, if the
lower ‘numbered answering-jack of that

. be busy. If that particular

group” alvenc
v, the first idle answering-jack

one be not bt

thus selected, will automatically ‘male con- -

nection with a calling subscriber.

1,223,349

In-

For example I will assume an’exchange
of four thousand five hundred lines and pro-
vide :a-group of thirty answering-jacks for
#ach five hundred lines, thus-making two
hundred seventy answering:jacks.in-all, di-
-vided. equally between -nine -sections .of
switch-board, cr thirty answering-jacks to
the section (ins:ead of three hundred:to five
‘hundred as hitherto) and ten to the opera-
tor. During tle night hours, therefore, all
calls will appe:ir at.the first section of the
switch-board, . 1nless -in ' some particular
group. of five hundred lines there were more

70

- than three calling lines simultaneously -con-

nected in conv rsation—in “which case ithe
fourth line of that group mdking a -call
while the other three ealling parties .of ‘the
same group we e still connected, would in-

8o

‘dicate at the first position of the second sec-

tion. A fifth ¢ 1 from the same gronp oc-
curring while t1e other four were still con-
versing, would : ppear at the second position
of the second scetion and would necessitate
the operator leaving her position at the first
section to atterd to.it. Such a condition
would not be apt, however, to arise, as it
would require (assuming ope operator only
was needed for the business at this time)
five-sixths of tle total business which this
single operator could efficiently handle, to-
originate in a zroup containing only one-
ninth of the tot: 1 number of lines.

In the example chosen as an illustration,
I would employ thirty selector switches for
each group of ive hundred lines, each se- 100
lector switch in-luding five hundred: sets of
line terminal centacts. _

In the embodiment of my invention herein
specifically set “forth, the answering -jacks
are each proviced with a pair of moving 105
terminals (the switch-board illustrated De-
ing a metallic s vitch-board, the application
of the invention to grounded lines being well
understood by tiose skilled in the art) and
motor mechanis n. jointly controlled by the 110
answering-jack ipparatus and a: calling sub-
scriber’s appara s for effecting engngement
between these torminals, which T shall’ call
“answering-jack terminals” and the. termi-
nals of a calliny line. This motor mecha- 115
nism has such.an association - with the angwer- '
ing-jack circuits and “apparatus. that only

85

90

95

“the idle. answer ng-jacks are- automatically

connected. with, calhng lines.  This- motor
mechanism s dssirably not constantly. op- 129
erated, but. is:preferably only operated:on
the initiation o: a. call. T preferably -em-
ploy. motor. conirolled: switching: apparatus
governed by a calling subscriber and gov-
erning the motcr mechanism that operates 125
or-causes to: tra el the answering-jack: con-
tacts, preferably the first set encountered.
These . answerin y-jack contacts may- com-

-prise traveling switch-arms adapted to pass

over terminals ¢f telephone lines and may, 130

»

s
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“eration by a calling

4

In accordance with one embodiment of the
invention, be mounted on a rotating shaft
operated by a motor mechanism, when' set
in operation by the motor controlled switch-
ing mechanism set into actuation by a eall-
ing subscriber, The traveling switch-arms
constituting the- answering - jack terminals
have associated with them as many sets of
line-terminals as there are telephone lines
assigned to a particular group of answer-

ing-jacks. The motor controlled switching

mechanism, which may easily be set into op-
subscriber; is so inter-

- related with the answering-jack cireuits and

15

20

26

30

35

electro-magnetic mechanism governing the
operation of the motor mechanism actuating
the answering-jack terminals, that only such
answering-jack terminals that ave associated
with idle answering-jacks are operated by
the motor mechanism’ in mechanical rela.
tion therewith, In other words, in the em-
bodiment of the invention herein specifi-
cally set forth the calling subscriber causes
the motor mechanism associated with the
answering-jack terminals of an idle answer-
ing-jack to bLring said terminals into con-
nection with the terminals of a calling line.
Upon such connection of the traveling ter-
minals of an idle answering-jack with a call-
ing line, the motor belonging to the answer-
ing-jack is caused to stop, preferably by
means of electro-magnetic mechanism whose
circuit conditions are changed upon this
establishment of connection between an idle
answering-jack and a calling line, such elec-
tro-magnetic mechanism thereupon effecting
the stoppage of the motor, which result is
accomplished where the motor is an electric

- motor, preferably by altering the circunit of

40

45

50
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65

said motor. The motor controlled switcl-
ing mechanismm governed by a calling sub-
scriber, is preferably common to each group
of lines, there being as many such switching
mechanisms as there are groups. I do not
wish, however, to be limited to such an ar-
rangement. Where such motor controlled
switching mechanism is made common to a
group of lines, conductors from all the an-
swering-jack circuits belonging to a partic-

ular group are placed in electrical associa-

tion therewith and sdid switching mecha-
nism' is caused to travel over terminals of
these conductors. The electrical condition
of these terminals depends upon the condi-
tion of use of the answering-jacks. If the
answering-jacks are idle, the electrical char-
acter of the teérminals is such that when the
motor controlled switching device comes into
contact with the first of such terminals as-
sociated with an idle answering-jack, the

-electro-magnetic mechanism is operated to

permit the actuation of the
motor corresponding to the
whereby said answering-jack terminals cor-
responding to the answering-jack motor are

answering-jack

said terminals,

1,228,349

caused to.engage the terminals of a calling
line, whereupon said answering-jack motor
is thrown out of action. When the termi.
nalsengaged by the motor controlled switch-
ing device have their associated answering-
jacks busy, the electro-magnetic mechanism
mmediately governing the operation of the
answering-jack motor has no operative ef-
fect upon said motor, which thereby remains
quiescent. I shall term the motor controlled
switching device governed by calling sub-
scribers the “subscriber’s governor motor”
and the motor which directly operates the
answering-jack terminals the “answering-
jack motor”, as such terms have pre-
viously been used. In order that special
line signals will be dispensed with, a signal-
ing device, preferably a signaling lamp, is
associated with each answering - jack and
suitable governing apparatus whereby it
may manifest a signal to the operator when

a calling subscriber initiates a call. A call

having been initiated, the Operator manu-
ally associates the answering end of 4 cord
circuit with the answering-jack of a calling
line and manually associates the connecting
end of the same cord circuit with a line-jack
of the called subscriber’s line. This provi-

sion of a line-jack to each line in addition

to the terminals of each line that are multi-
pled together and are associated with the
traveling answering-jack terminals, is an im-
portant feature of my invention, inasmuch
as by its provision the connecting end of
each cord circuit may in conjunction with
its connecting plug, be under the manual
control of the operator.. The traveling an-
swering-jack terminals move over their com-
panion sets of line terminal contacts (which
latter contacts are, as stated, multipled to-
gether) when their corresponding motors are
set into: operation. Thus, in the example
specifically chosen, each line has thirty sets
of line terminal contacts in codperative rela-
tion with the traveling terminals of thirty
answering-jacks and each answering-jack
has its traveling terminals in codperative re-
lation with five hundred sets of telephone
line terminal contacts. ’

I shall term the conductors that extend be-
tween the different
answering-jacks “answering-jack cireuits;”
each jack having such a circuit. Preferably

the first answering-jack circuit has its

traveling answering  end (meaning the
traveling terminals of the answering-jack)
connected with the answering-jack appear-
ing at the first position of the first board sec-
tion, the second answering-jack circuit hav-
ing its answering end connected with the

answering-jack at the second operator’s po--

sition of the first board, the third answering-
jack cireuit having its answering end con-
nected with the answering-jack at the third
operator’s position of the  first board, the
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fourth answering-jack circuit having its
-answering end connected with the answer-
ing-jack at the first operator’s position of
the second section of the board, the fifth

end connected with the answering-jack at
_the second operatoxr’s position of the second
section,” the sixth answering-jack circuft
having'its answering-end connected with the
answering-jack at the ‘third operator’s posi-
‘tion of the second section, and so on.

I have indicated ten answering-jacks at
each operator’s position, and, in order that
no operator may receive calls to sich an ex-
tent. that she cannot attend to them. provi-
sion is made whereby auswering-jack cir-
cuits may be made to correspond with busy
answering-jack circuits artificially, in order
that when a less - efficient operator has
reached her capacity, her answering-jack
cirenits which have been incapacitated will
not be connected with a calling line, but, on
the otlier hand, connection will. be effected
between said calling line and an idle an-
swering-jack ‘ecircuit at another operator’s
position.” Tt will be seen that if each of the

1e

15

20

25

thirty answering-jack circuits is worked to.
Y =

its maximum  efficiency, said cirenits will be
capable of taking care of forty-five ealls per
hour, or a total of one thousand thiree hun-
dred fifty calls during the busy hour, repre-
senting in average of 2.7 calls per subscriber
during the busy hour, or 21.6 per subscriber
per day.  Ample margin is thus present for

30

35 .
ing-jack circuits in service to an average of
seven or eight per operator, whereby facili-
ties are furnished for handling a greater
number of ealls per day than will originate
in an dverage exchange of the size chosen
ar an example. '

While I have herein specifically d
mechanism wherein the answering-jacks are
provided = with angwering-terminals  that
travel in order to select a calling line, T do
not wish-to be limited in all émbodiments of
the present invention to the precise way In
which connection is antomatically effected
between calling lines and answering-jacks.

While thie apparatus of my invention is
particiilarly serviceable in connection with
multiple switch-hoard practice, T .do not
wish to be.limited in all embodiments of the
-invention tessuch practice.

I will expliin my invention more fully by
.reference to- the' accompanying drawings
llustrating - the . preferred  embodiments
thereof, in which— )

IFigures 1, 2, 3 and 4 illustrate somewhat
fully. telephone exchange systems equipped
with the apparatus of my invention,

Fig. 5 1s a general diagrammatic view
itlustrating one distribution of the answer-
ing-juck circuit: - which may be varied to
suit different éxchanges. :

40
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answering-jack cirenit having its answering”

a reduction in the total number of answer-

Fig. 6 is a view :llustrating another con- -

struction of line-jack and answering-plug.
Like parts are inc icated by similar charac-
ters of reference tiroughout the different
figures, . _
-~ Each subscriber’s station A—B .is pro-
vided with customa-y common battery sub-
scriber’s apparatus, a switch-hook at- each
station serving operatively metallically to
unite the sides of the line when the receiver
is removed. I do 1ot deem a. detailed de-
scription of the sub.icriber’s station appara-
tus to be essential, as the illustration is suf-
ficient to make the siume understood by those
skilled “in the art. ~Although I have illus-
trated one arrangement of subscriber’s sta-
tion apparatus, it vill be obvious to. {hose
skilled in the art tiat other arrangements
may be employed -at he substations,and T do
not wish to be limitec to the arrangement and

7

75

80

85

L. . X . .
apparatus shown,mo: do I wish to be limited

in all embodiments of the invention to its
application to a ccmmon battery system.
The subscribers’ lines indicated are metallic
lines and each extends -in two, branches to
the exchange, where -hey terminate in arma-
tures 1—1 of a cut->ff relay 2. The alter-
nate contacts of tha armatures. constitute
terminals of the officz end of the line. which
is supplied with the line-jacks 3 that T have
spoken of.” The sysem 1llustrated being a
multiple switch-boar 1 system, there are also
provided upon other sections of- the board
than where jack 3 it located, other jacks 4
in connection with “he said alternate con-
tacts and the office ¢nd of the line similar
to the connection of jack 3.  Multipled ter-
minals 5—3’ and multipled terminals 6—6”
are provided for each line which are con-

‘nected with the alternate coatacts of the

cut-off relay switches and form what I have
herein spoken of as the telephone line.ter-
minal contacts when the armatures 1—1 of
sald relay are attracted. The. contact but-
tons or terminals 5—0 are desirably ar-
ranged in circular ryws over which sweep
the answering-jack terminaly 7-—8 and
7'—8, which answering-jack terminals are
desitably not normally connected with the
answering-jack, but vhich, as indicated in
connection. with the terminals 7--8,. are
caused to form contir uations of the answer-
ing-jack circuit upor. the operation of an
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armature-switch in¢li ding a tip switch con--

tact 9 and a sleeve switch contact 10 gov-
erned in their movement by a relay 11 under
circumstances to-be hereinatter set forth.

‘There is also an add tional circular row of

contact buttons 19— 2° over which- sweep
contact arms 13-—18" that take part in con-
trolling the. motion of the terminals: 7—8
and 7-—8. The nun ber of contact buttons
3 and also 57, the nuw ber of contact buttons
6 und also 6 and the number .of contact but-

tons 12 and also 127, each equals the num-
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ber of telephone lines to which a group of
answering-jack circuits has been assigned.
For example, if thirty. answering-jack cir-
cuits have been assigned to a group of five

hundred lines, the contact buttons 5 number

five hundred, one connected with each line,
the number of contact buttons 6 equals five
hundred, one connected with each line, and
the number of contact buttons 12 equals five
hundred, one for each line. The contact
arms or brushes 7, 8 and 13 constitute a set
and there are as many sets of such contact
brushes as there are answering-jack circuits
assigned to a group of telephone lines. Said
contact arms -of each set are desirably op-
erated by a common prime mover, there be-

“ing a shaft 14 forming a part of the common

prime mover upon which it may be under-
stood the arms 7, 8 and 13 are mounted.
There are thus as many prime movers as
there are answering-jack circuits. The

" prime mover 15 illustrated upon the left of

25

each of the drawings is composed of a spring
motor 16 in driving engagement with the
shaft 14 and a wheel 17 upon said shaft,
which wheel is provided with a plurality of
off-set teeth 18—19 arranged in peripheral

~-rows, across which teeth the polarized arma-

30

“ture 20 of the motor is adapted to oscillate
by the agency of the field windings 21 and

*the source of alternating current 22 when

35
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said source of current is included in a closed

circuit with said windings. The said arma-
ture in operating is removed from engage-
ment with one tooth 18 into the path of an
off-set tooth 19, whereupon the spring motor
may move the wheel a step, whereafter the
armature is oscillated to its initial position
into the path of a new tooth 18 that is off-
set: with reéspect to the previously engaged
tooth 19, whereupon the spring motor may
move the wheel 17 another step, and so on,
until the source of current 22 has the cir-
cuit including the same opened.

In the motive device shown upon the right
of Figs. 1 and 2, a source of direct current,
as the common battery 23, may be employed

to operate the field winding 24, -which is-

alternately energized and deinergized,. so
that'the armature 25 may be attracted from
engagement with the teeth in the row 26 and

brought into the path of the teeth in the row

27 offset with respect to the teeth 26. Upon
this attraction of the armature, the circuit
through the magnet 24 is opened, whereupon

" the spring 28 restores the armature to its

60
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initial position. In this way a spring motor,
which 1s assumed to be in driving engage-
ment with the wheel bearing the teeth
26—27, may cause the answering-terminals
of the answering-jack cireuit to. move from
one line-contact to the next, upon the deén-
ergization of the magnet 24, and as the re-
sult of the retraction of the spring 28.

I will explain the circuit arrangements of.

1,223,349

the magnets 21—22 and the apparatus by
which such arrangements are controlled
more fully hereinafter. . . .

. When a subscriber initiates a call, the
answering end of an idle answering-jack
circuit, in this case the first, is automati-
cally connected with a set’ of terminal con:
tacts, as the contacts 5—6, for example, this
automatic connection being occasioned by
the operation of the said answering-jack ‘cir-

cuit’s motor. Only one answering-jack cir- -

cuit motor, that corresponding to an idle

70

75

answering-jack circuit, is preferably oper- -

ated in_ automatically effecting the move-
ment of the answering-terminals' of said
answering-jack into contact with the termi-
nals of a calling line. To this end I pref-

80

erably employ selective mechahism, consti- -

tuting an electric motor, that serves to select
the answering-jack circuit motor that is to
be operated, which selecting motor may be
termed the “calling subscriber’s governor
motor” and there is preferably only one
such motor common to a group of telephone
lines. Referring again more particularly to
the system illustrated in Fig. 1, this gov-
ernor motor includes in one embiodiment of
the invention a traveling switch 29 operated
by the armature of an electro-magnet 30, as
will hereinafter ‘be particularly set forth,
which switch 29 rides over a series of con-
tact buttons 31, constituting terminals of
conductors extending to the various answer-
ing-jack circuits of a group, there being as
many contacts 31 as there are answering-
jacks of a particular lot assigned to a group
of lines; there are in the example chosen
thirty such contact buttons 81. A complete
conductor 32 is shown extending- from one
of the contact buttons 31 to the answering-
jack circuit that is shown uniting the sub-
scribers’ stations A and B.  Normally, that
is, whenits answering-jack circuit is idle,
this conductor 32 is connected with .the
grounded battery 23 by way of the switch
33 governed by the relay 11. The switch 29
is normally disconnected from ground, ‘but,

s will hereinafter be more fully set forth,

has ground connected therewith by a sub-
scriber in initiating a call, whereby thecir-
cuit including the conductor 82 is completed.
The winding of a magnet 34 is included in
the conductor 82, so that, when this condue-
tor is included in a closed circuit, the arma-
ture-switch 35, constituting a terminal of
the generator 22, is attracted to complete the
circuit through the magnet 21 and said gen-
erator, the switch 36 coritrolled by magnet
11, then being upon its grounded contact.
When, therefore, the switch 29 is moved by a
calling subscriber into connection with a
conductor 82 that is completed at 33, the
answering-jack circuit motor of the answer-
ing-jack circuit corresponding -to said-eon-
ductor is.set into operation. . But where the
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switch 29 encounters the terminal of a con-
" ductor 32 that is open-at 33, as is always the
case where the corresponding answering-
jack circuit has been  antomatically con-
; nected with a calling line, said switch is
caused to pass said opened conductor and to

continue its operation until it encounters s

" conductor that is closed at 33 ; that 1s, a place
similar to 83. When the switch 29 encoun-

ters the terminal of a conductor 32 that is’

closed at-83 and the corresponding answer-
ing - jack circuit metor has moved the
switches: 7—8 into connection with the
telephone line. terminals and the switch
13 .into. connection: with the conductor as-

sociated- with the calling telephone :line, -

the magnet 11 becomes energized in a
manner more  fully hereinafter to be set

“forth, to -operate the armature switches

9—10, to complete the connection of the
answering-jnck with the said line-terminals,
to open the conductor 32 at 33, to open the

circuit of the answering-jack circuit prime

mover at 36, and. to-close a subsidiary path
through the winding of magnet 11 to main-
tain it energized irrespective of subsequent
changes: occurring .in-the apparatus associ-
ated with the calling line, the armature-
switch 87 ‘engaging its contact, which is a
pivoted one, before said contact breaks con-
nection with the contact it in turn normally

engages.. As’one of the results of these cir-’

cuit changes, the answering-jack circuit mo-
tor ceases its operation; so that the answer-
"ing end of the selected answering-jack cir-
cuit may remain in the position to which it
has been placed by its operating motor.
Having thus in a general way outlined
some-of the operations taking place in auto-
matically ~effecting -connection between a
calling subseriber and an idle cord cireuit,
I will now more particularly describe the
operation of the apparatus entering into my
invention. o
The subscriber; as ‘A, having initiated a
call, includes the winding of a magnet 38
in cirenit- with a grounded battery 23,
whereupon. the armature-switches 39—40
operated by ‘said magnet 38 are moved
against: their grounded contacts, 39 being
preferably. grounded before 40. The switeh
39 is connected with a conductor 41 that
is common to all of the lines and which ex-
tends to the switch 29 and which is the
conductor that is grounded in order to com-
plete the circuit containing the conductor
32, when said latter conductor is closed at
33 as heretofore set forth, whereby results
that have hitherto been specified are accom-
ished. This same. conductor 41 has a
{)ranch 42 that is connected with the ground-
ed battery: 23, which conductor 42 includes
the winding of the motor 30, the switch-arm

43 governed in its operation by the arma-

ture of said motor 30 and the armature 44

~an extension of switch ¢

‘with its contact, said latier armature be-
“longing to the relay 45. Tl us, the switch 29
“is not only grounded at 39 but the magnet

30 is included in a groundzd circuit, which
circuit is intermittently opened by the sep-

aration of the lazy arm 43 from its contact,:

due to the operation of the armature of the

magnet 30 and the cobperasion of an exten-

sion' of said armature be ween the bifur-
cated ends of said arm: The arm 43 is
forced away from its contact upon the at-
traction of the armature 'y the magnet 30
and is restored to engagement with its con-
tact by the spring in conr ection with said
armature, the said armatu e being thus in-

termittently attracted as lcng as the circuit -

containing the magnet 30 is otherwise closed.
Said armature codperates “vith the teeth of
, Whereby the
said switch is caused to tr:.vel as the arma-
ture is intermittently attracted. The dog
46 engages the said teeth t> prevent the re-
storing spring .47 from operating until re-
quired, so that the switch 29 is maintained
in any position, for the tims being, in which
it has been placed by the 1notor 30. When
the switch 29 encounters a conductor 32
that is closed at 33, circuit hrough the mag-
net 45 is obviously closed the winding of
this magnet being includel in the conduc-
tor 41, whereupon the arnature 44 is at-
tracted to bring the catch 48 into connec-
tion with the catch upon. the dog or detent
46 preparatory {but not at this time in con-
pection with the system siown in Fig. 1)
to releasing the said detert from mechani-
cal locking engagement with the switch 29

to. permit the spring 47 tc restore the said .
-switch to its normal or initial position.

magnet 45 remains energiied until the cir-
cuit containing the conduc;or 32 is open at
38, which only is accomylished when the
answering-jack circuit motH r selected by the
subscriber’s governor moto:* has brought the
answering-contacts of its associated answer-
ing-jack cireuit into connectipn with calling
line terminal contacts. Tie connection of
the answering-jack circnit with the calling
telephone line having this been effected,
circnit through the magne: 45 is opened at
33, whereupon the spring 49 lifts the dog or
detent 46, permitting the soring 47 to with-
draw or restore the switel 29 to its initial
position. In order that tle switch 29 may
not- through some fault in the operation of
the apparatus, or in case al. answeging-jacks
are busy, pass all of the coitacts 31 without

The .
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causing the selection of a1 answering-jack

cirenit-and thereafter be not restored, I
‘125

provide. a supplemental contact button. 50
which is engaged by the biush 29 on reach-
ing the limit of its excu:sion, whereupon

circuit is completed that muy be traced from

the ground at 39 occasionud by the calling

_subseriber, the magnet 45, “he switch 29; the
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“minal switch 8, the ground at the cut-off re- -

85

.normally grounded at 56’

‘contact button 50 and the grounded batter

23, whereupon the armature 44 is attracte ,
with the results hitherto specified, the cir-
cuit through the magnet 45 is opened at 51
and the spring 49 is permitted to withdraw
the detent 46, whereupon the spring 47 re-
stores the switch 29. In order that some of
the answering-jack circuits may be rendered
inoperative, so that work assigned to less ef-
ficient operators may be reduced, the con-
ductors 32 may each include a switch 52 that
may produce a break in said conductor simi-
lar to that produced at 33 when the magnet
11 is energized, so that the switch 29 will
not pause at a contact terminal of said con-

ductor, but ‘will pass the same as if the

answering-jack circuit associated therewith
were busy. In order that my invention may

.be effectively practised, the magnet 11

(which is the ‘one that determines the con-
nection of the selected answering-jack cir-
cuit with the calling telephone. line, deter-
mines the continuity of the circuit including
the governor motor, and controls the elec.
trical character of the buttons 31 by con-
trolling the conductors 32 and 33) is prefer-
ably included in a circuit that is distinct
from the talking circuit, which ecireuit in-
cludes a conductor 53 that terminates in the
armature-switch 40, there being one such
armature-switch 40 and one such conductor
53 for each telephone line. This conduc-
tor 53 is connected with the contact but-
tons 12—12’ etc., associated with the an-
swering-jack circuits, there being, as hither-
to stated, as many such contacts 12 and as
many such. contacts 12’ as there are tele-
phone lines in a ‘particular group. The
switch-arm 13, for example, cooperates with
the contact buttons 12, the said switch-arm
moving with the switch-arms 7—8 until it
encounters the conductor 53 that is ground-
ed at 40 by the calling subscriber, whereupon
circuit is closed from said ground at 40
through the grounded battery 23 by way of
the switch-arm 13, the button 12 engaging
the same ‘and the pivoted switch-contact 54
engaging its normal contact 55. The mag-
net 11 is thus energized to bring the switch-
arms 9—10 into connection with the con-
tacts of the calling subscriber’s line, while

“the armature-switches 33, 36 and 37 are

moved by said magnet when thus energized,
wheréby the said magnet is included in o
circuit containing the battery 23, the con-
tact 54, the switch 37, and the conductor 56
Circuit is also
established from the grounded battery 23
through the answering-jack circuit relay 57,
the sleeve side of the answering-jack circuit,
the armature-switch 10, the answering ter-

Tay 2 and also the ground at the relay 58

‘that is connected with the tip side of the

answering-jack circuit and which ground is

1,228,349

reached over the subscriber’s line by way of
the answering-terminal 7 and the armature-
switch 9. The operation of relay 57 per-
mits relay 11 te continuously hold its arma-
tures attracted, since when the armature of
relay 57 is attracted, it engages its alternate
contact, and when breaking connection 56,
567, completes a maintaining circuit for re-
lay 11, through contact 3 y-59%, attracted
armature of relay 58, signal 59, relay 89/,
to ground, the armature of relay 58 being at-
tracted in time to prevent retraction of those
of relay 11. The magnet 11 will thus be
unresponsive to any change in the position
of the switch 40 and the cut-off relay 2 will
be energized, whereupon the armatures 1—1
will be “attracted and the switches 39—40
restored to their normal positions, whereby
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the connection between an idle answering- .-

jack circuit and a calling line is completely

85

established. Upon such completion of the _

connection of a selected answering-jack cir-
cuit and a calling line, the calling indicators

59-—60 are operated in a manner to be speci- "~

fied, whereupon the operator connects the
answering-plug 58’ of an idle cord circuit
with the answering:jack connected with the
calling line. This answering-jack may be

90

of the form commonly in use or it may be

of the form illustrated in Fig. 6. T do not,
therefore, wish to be limited to the construc.
tion of the answering-jacks or the construc-
tion of the plugs designed for association
with the jacks, nor to a plug that is adapted
for insertion within the jacks as contra-dis-
tinguished from jacks that are adapted to be
received by the plugs as indicated in Fig.

6. I use the term “jack ”, therefore, in the

broad sense of a’switch element adapted-
for association with cord circuits, and have
used the term “plug ” in the broad sense of
any manually operated switch part belong-
Ing to a cord circuit adapted for engagement
with the contacts of the jack. When the
plugs are out of engagement with the jacks
and an answering-jack has automatically
been connected with'a calling line; a part of
the cireuit through the calling signal 59
is made up of the pivoted contact 59’ .en-
gaging the contact 592, the contact 59° be-
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ing then removed from the grounded con-

tact 59°. When the operator engages the

answering-plug with the selected answering-
jack, circuit through the line-signaling: ap-
paratus is broken at 592, hut the contact 59’
engages the grounded contact 59° through

-the agency ot the plug that brings the con-

tacts 597 and 59* together and thereby sep-
arates the contacts 59" and 592 The ground
597 is placed upon the conductor 56 before
it 1s removed at 592, so that circuit through
the magnet 11 will“still remain intact for
the purposes that have been specified. Af-
ter the operator has engaged the answering-
plug with an answering-jack, she ascertains
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the connection desired, inserts the connect-
ing plug companion to the answ ering-plug
into the jack of the called for subscriber,
and signals.-the called for subscriber with
5 any suitable apparatns; such as that indi-
cated and which is.s0 w ell understood by

those: skilled in the art as to need 1o “de-
scription. The entire cord cirenit app‘u»'itus‘

including the. supervisory, apparatus: that I
have shown is so well understood by those
skilled in-the art that a description thereof
would be superfluous. ' The:cirenits irichid-
ing and. controlling calling signals 5960
will be- ‘apparent and need not be deseribed.

1f the ‘calling subseriber had rvestored his
telephone before the opemtor ‘inserted the
answering-plug, cireuit through -‘magnet 58
would have been opened at the mlhntr sub-

10

15

seriber’s switch-hook, so-that cii'cuit thr ough

20 the magnet 11 w ould have beén 01)uled at
the released armature of magnet 58. After
the operator, however, has inserted the an-
sweruw—plng, the control of the magriet 11
is had by her at 59—39% . The opemtm'
when breaking connection between o alling
and called subscriber s, withdpaws the ])lu%
of the cord circuit to operiteirenit, through
“magnet 11 at 597 and 59% the armature of
magnet .58 being then’ unattracted becatise of
the opening in the cireuit of suid magnet oc-
curring- at- the sw iteh-hoole. T pon the de-
energization: l‘w 1t the: at 3
sw:tches
wowheveup
35 (1isc0nne : unsweung ]ack (et
is restored to its‘idle condition of use.

The selectlnﬂ ‘mechanisnt illustrated: npon
‘lcm 1 1s generally similar to
d:upon . the left. The answer-
‘ \tmn‘ the answer-

25

30

eseay . 20" be
moved. alternately altogether bv niagnetic
attrnctlon, wvhile thie escapement 25 18 mov ed
in one dlrectlon by the mavn“t 24 anid;

50

26—27 -are- ulso preferably p‘ _ . 1'C-
spect to euch other.. somewl 1t differently

o thiat; when tlie de-
tent 25 is dxaengnved flom a toothi 26, the
wheel carrying the teeth is:moved a
-distance than whe 1'said eseaper
_gaged from a tooth 27, to be brought mto
connectlon Wlﬂl a tooth 26.‘ his . pe:

1 5

b5

60

cuit’ ‘t‘o be ‘V("’, ‘
danger: of:m ‘
termifial - conticts of_r_‘ 5 g" stib
The apps upox ncludes simi-
lar. armaturé:switches 9—10 associated with
the answermg termmal cont

- 65

: 7 ‘8 ]ust as

£ =]

in the left of the drawing. The magnet 71
operates the arm: ture-sw itches 9—10 for the
suime purpose that the magnet 11 operates
its armiture-switches 9—10. The magnet 24

is ineluded ina ¢ reuit:that contains the bat- ¥

tery 23 and the b
on;_mo'ed with. ite
the agency of the s]
Ther sub scmb )

il lazy arm 72 when

pring 28.
s governor motor upon the

‘mran»gement to that
£ the drawing, like
both governor mo-
‘characters of vefer-

ence. ¥ paratus and circuits
Hlus 1p n 16 right of Fig. 1 that have
fun da s nO'ements corresponding

sarts apon’ the left of the figure,
are. algo ﬂnen sumilai characters of 1efer
ence, tholwh in some cuses the mechanical
association may not be absolutely identical.
After circuit th ough the conductor 32 has
been-closed upor the selection of an idle an-
swering-jick eireunit switch by the calling
bul)scubel (now speaking of the appamtus
upon the right) the magnet 34 is operated
to attract its ariature and complete cirenit
tlnouwh the magnet 24, which may be traced
fre o the Sgroun: le(l battelv 23 throuofh the

' 4the armature 30 of ma Unet 34,
,,<1te(l hl/V arm 72, w 11911 ong 10-

ure ‘)o circuit throuoh the
V‘the separation ot the

whereby: the a 1ature 95 is released : and is
theuupon remo’ ted toa reverse position by
the spring 28, wich spring at the same time
calses the: restm ation. of the lazy arm to its
initial position;
the maghet ainst closed, which opera-
tion-is continue¢d until the answering- jack
cireuit. ‘motor’ I as, operated the answering
ends of. the idly answering-jack cireuit, to
bring the: same into connection with a “call-
ing “subsériber's ‘lime- terminal contacts.
When this resu t is achieved; the arm 13 is

_grounded by wiy of the armatnre-gwitel 40
of the calling s 1bscr1ber, whereby the mag-

net 71.is. included in a cireuit that may De
traced - from he glounded battery: 23
through the ma znet 24, the axmature 35, its

'cont(\ct e anag net p the switch-arm 1‘3 to
the’ 01onnded arm‘xture switch 40, whelebv
"the arn
magnet 24 whe reby the- mqgnet 7 1is ener-.

ture 23 remaing attracted by. the

nt ‘ uctor o() tlmt Ims a
groun "rthereupon "Affer a

calhng hne hm ;selected an idle answ ermg-

by

ded contact through -

! imilar in construc-

Wheleupon ¢ircuit through ?

~ry

%3]
(&)
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jack circuit, and connection has been estab-
lished, the magnets 24 and 71 are maintained

. energized until the cord again becomes idle.

10

15
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. pardtus included by sald arms in
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Another result of the energization of the
magnet 71 is apparent in the deénergization
of the magnet 34, whereby the governor mo-
tor may be'restored without the danger of

‘being re-stepped at the end of a connection.

The: provision of the circuit afforded by the
armature contact 75 and the ground 56 upon
conductor 56 is for the purpose of maintain-
ing circuit through the winding of magnets
71 and 24, which otherwise would be broken
upon the disconnection of ground-from the
armature-switch 40 wpon the operation of
the armature-switches 9-—10 which cause in
the manner heretofore set forth, the opera-
tion of the cut-off relay 2 and the conse-
quent removal of the armature-switch 40
from ground.

Should there be two or more subscribers in
any group calling at the same time, it is ap-
parent that the answering-jack cirenit trivv-
eling switch of the first idle answering-jack
would select and make connection with the
first of the calling lines which the arms 7 , 8
and 13 encountered and that the switch 29,
being then released, would mmmediately se-
Tect the next idle answering-jack cireuit, ov-
ing to the ground still present on conductor
41, this operation continuing until all of the
calling subscribers in a group have been
answered. L

A feature of my invention resides in the
provision of the supplemental sets of con-
tacts 12-—12” in addition to the talking ter-
minals of each telephone line in’ conjunc-
tion with the switch-arms 13—18’ ¢ooper-
ating with said contacts, all operating in

donjunction with the angwering-jack. ecir-

cuits.
A very useful feature of my invention is
the provision of lucal eirveuits imcluding sub-

.scriber operated switches, as 40, desirably

located at the exchange and adapted to in-
clude a switch-arm, as 13, in cireuit when
placed in engagement with one of the said
supplemental line. contacts, as 12, and ap-
any local
circuit thus established, which apparatus will
serve to effect the restoration of the answer-
1ng-jack -selecting mechanism, so that said
miechanism may be used in perfecting other
connections. .

- In the precise embodiment of the inven-

" tion illustrated there are, a3 has heen stated,

60

'55

as many’ supplemental line contacts 12 and
as many -supplemental line contact: ¥ as
there -are telephone lines. in a particuly:
group. There are as many sets of these con-
tacts 1212”7 and arms 13—18" as there are

answering-jacks assigned to such group. In

the embodiment of the invention illustrated,
theré ‘are thus maiiy more subscriber oper-
ated switches 40 provided for the local cir- -

~2" is not

sponds in function to-relay 58,

‘conmnected 'In the

1,228,349

cuits than there are sets of contact buttons
12—12" and arms 13—13’, but the said arms
and contact buttons are adapted to be in-
cluded, in local circuit with switches 40 of
calling lines. T do not wish to be limited,
however, to the precise arrangement “illus-
trated. :

The system illustrated in Fig. 2 is simi-
lar in general respects to that indicated in
Fig. 1" The system illustrated in Iig. 2
has as a modification of the system shown
in Fig. 1-additional sets of subscribers’ con-
tacts 76—76’ equaling in number the contacts
1—b5", 6—6’, etc., the provision of switch-nrms
7717 for sets of added contacts 76—76"
and eircuit conductors 7 8—-79, in which con-
ductor 78 there is included an auxiliary ar-
mature-switch 80 and relay 81 and in which
conductor 79 there is included the cut-off
relay 2/, the conductor 79 being extended to
the multipled spring-jacks, the particular
system shown being a multiple switch-board
system, whereby the cut-off relay may be op-
erated from any section of the board as well
as upon the conncction of the answering
end of an answering-jack circuit with a call.
ing line. In the system shown in Fig, 1 a
side of the talking circuit is employed in
the operation of the relay .2, whereas in
the system illustrated in Fig. 2 the conduc-
tor that establishes the cirenit for the relay
b a section. of the talking circuit,
but is a third or-supplemental conductor em.
ployed for the purpose of this control of
the cut-off relay and the control of the su-
pervisory apparatus associated with.the an-
swering-jack circuit. The parts of the sys-
tem illustrated in Fig, 2 having the same
general purpose and arrangement as those
illustrated in Fig. 1, are-given similar ref--
erence characters. In general, the functions
performed by the added conductor are simi.
lar to the functions performed by one of
the talking conductors shown in the system
of Fig. 1. 'The relay 81 corresponds in func-
tion to the relay 57. The relay 82 corre-
The lamps:
83—84" correspond in function to the lamps-
59—60. The contacts 85—86 coliperate with
each other-in opening and closing the cir-
cuit -of the magnet 82. The circuit of the
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magnet 82 is preferably traced from the .

grounded battery 23 through the winding

"82, the contacts 86—8%5, the sleeve strand of

the answering-jack circuit, through the sub-
scriber’s line, back to the tip strand of said
cireuit, to the tip line spring and the ground
87 engaging said line-spring when the plug
58 is withdrawn, so ‘that the circuiit con-
taining said magnet 82 is not only opened -
at 85-—86, but is also opened at the ground
87, whereby said magnet 82 is entirely dis-:
system_shown in TFig, 2-
rather than being '
of the line terminal, as is the case of mag-

120

a7

connected with one side! -

130
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net 53\of the system shown in Fig. 1. Upon-
the insertion of the answering-plug 58’ with-

. in an ans erlng -jack, a circuit that is mam-

tained durmg the presence of such plug in
said jack, is established for the magnet 11
and which:may be traced from the grounded
battery through the helix of sail magnet,
the armature switch 37, the conductor 56,

. to the ground 88 thrown into connection
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with- the contiguous #nd pivoted contact -
terminal of said conductor-56 by the answer-
ing-plug and elements of ° ‘the answering-
jack operated thereby; this cn-cmt being es-
tablished for the same purpose as that for
which circuit was established throtigh mag-
net 11 of the system shown in Fig. 1 at 59,

the grounds-88 and 59* having. similar func-
tions. In order that the calling signal 83
may positively be disconnected from the
line, an auxiliary circuit opening. and clos-
ing switch 89 ig ])10\*1ded In each of the
systems. of Figs. 1 and 2 a relay 89" is in-
cluded in-circuit with the signals 59 and 83,
respectively, for operating the auxiliary call—
ing lamps 60 and 84, respectively, whose cir-
cuits will readily be understood by an in-
spection of the diagrams. ‘The cord cireuit
apparatus illustrated in Fig. 2 including the
answering-plug 58" and connecting plno' 61’
corresp(mdmfr to similar plugs of the system
of Fig. 1, is well understood by those skilled
in the :u't and a description of the instru-’
meéntalities comprising the same would be
superfluous. I have indicated in Figs. 1
and:2'those systems that are most commonly
employed. throughout the United States in"
large ‘exchanges, the two being illustrated
in ‘order thdt the wide appheablhty of my
invention-may be readily understood. I do
not. déem it essential to illusirate further
systems and thé application of my mventlon
thereto:

In th,e system illustrated in Figs. 3 and 4.

" thesame’ general systems’ have been illus-

45

50

trated that are
spectlvely

It will haVe been observed that the main-
functlon of: the switch 29 and the elements"
in. codperative relation therewith has been
performed as soon as an-answering-jack cir-

shown in TFigs. 1 and 2 ve--

" cuit motor corresponding to an 1dle answer-

11

60

“call,

-ing-jack circuit has been set into operation,

the said:-switch 29 being restored to its initial
condition as soon as the selected answering-
]ack cirouit motor has brought the answer-
ing end  of the answering- ]qck associated
therewit} mbo ¢onnection with the contacts

-of a calling:dine, so that another subscriber
may use he said switch in initiating another
ndlmted one. quch sw:tch 29

: the drawmg for: thp ]mr
S8, “but ‘it is undenstood that

* their normal positions. .

11

In the system illustrated in ¥i igs. 3-and 4

the subscribe s governor motor is restored -

to its initial condition immediately upon the
selection of the answering-jack circnit mo-
tor, so that the said governor motor is at

70

once in a condition to be used by another -
calling subsc iber, this .ux.mtrement being

preferred to hat Tlustr: ated In [Figs. 1 and
2 1n which tie governor motor is thrown
out of serviec until the answering-jack cir-
cuit motor selected by it has ﬁmshe(l its op-

eration in cormecting the answering end of
the selected naaswering-juck cireuit with the
line terminal ontacts of a calling subsm iber.
In the arrang ment illnstrated in Figs. 3.and
4 the answering terminal contacts 01 the
answering-jack civeuits have mitinl positions
to which ther are restored when their an-
swering-jack circuits are disconnected and
placed out of service, this ar l.mgement «if-
fering from that illustrated in Figs. 1 and
2, where the t aveling answering ends of the
answering-jack circuits remain in the posi-
tions where th ey were last used. By this ar-
rangement it is apparont that several am-
swering-jack cireuit motors corr vs]wudm" to
a group of tilephone lines may be succes-
sively started before the contr olling ‘ground
at the switch 39 is removed. It will be ap-

‘parent that b7 this apparatus the governor

motor common to a plars ity of lines ay e
operated in very quick succession as it is re-
leased after starting. an: answering-jack cir-
cuit motor without liaving to be m'unt.nnod
in the positior to which it has heen actuated

by a calling sibscriber until the answering--

jack mrcult motor has effected connection be-

‘tween a callirg subscriber and an idle an-

swering-jack cir cuit. Several answering-
jack ‘circuit m.otors ‘may thus be oper atmfr

‘It the same time, the. first selected idle an-

swering-jack circuits having connection ef-
fected with celling lines. That is, the idle
answering-jac ¢ circtiits are connecteu with
calling teleph( ne lines in the order in which
they have been selected by the subscriber’s
governor motcr, those started by the gover-
nor motor in 3xcess of the number ,al]m«r
which are the last to be started, returning to
By this arrange-
ment the ansv ering ends of the qmwerm"-
jack circuits i1 sweeping oyver the line termi-
nal contacts of a number of calling sub-
seribers. stop ¢t the neavest calling’ line ter-
minal contacts independently of the answer-

ing-jack, circuit mrotors etnrted by calling .

subc;crlberq "“hat is, of a number of m]]mn'
subscribers in 1 group of telephone lines, one
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subscriber may canse‘one answering-jack cir-

cuit motor to start, which answering-juck
. circuit motor may eﬂ"ecb connection of an-
other lower nu mbered callmnr ';uchrlber with
an idle answe ing-jack circuii

Refarring now more particularly to Fig.
3, -each snbscuber’s station, A—B, is pro-
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vided with the customary cominon battery
subscriber’s apparatus, a switch-hook st each
station serving operatively metallitally to
unite the sides of the line when the receiver
is removed. I do not deem a detailed de-
scription of the subscriber’s station appa-
ratus ‘to be essential, as the illustration is
sufficient to make the same understobd by
those skilled in the art, and other arrange-
ments may be employed at the -sub-station.
As in the case of the systemns shown in Ifigs.
1 and 2, the system indicated need not be
limited to common battery practice. ISach
sitbseriber’s line indicated is o metallic line
and extends in two branches to the exchange
where it terminates in contacts 1'—1" of a
tut-off relay 2°. These contucts are nor-
mally engaged by the armatures of suid cnt-
off relay and ave preferably pivoted contacts
and are swung upon their pivots by said
armatires when unattracted; to discontinue
the. telephone line at the contacts 1*—1%
The upper armature 1 of the relay consti-
tutes u terminal thereof and is grounded.
The lower armature 1* constitutes a ter-
minal of the magnet 38". The svstem illug-
trated being a multiple switch-board sys-
tem; the contacts 1* constitute terminals of
the office end of the line, which end is sup-
plied with the line-jacks 3,and there ave also

- provided upon- other ‘sections.of the board

35

than: where jack 3 is located; .other jacks %
in connection with the said.contacts 1*—12
Mudtiple: terminals 5—5’ and -multiple ter-
mindls 6—6’ are connected with~the ter-
minals 1>—1% and constitute the telephone

~ line términal contacts, as will be understood.

40

45

The contact buttons or terminals 5—6 are
arranged in circular rows over which sweep

the answering-terminals 7-—8 and 7' —8",°

which answering - terminals are normally
connected with the answering-jack associ-
ated theresvith, but which connection is pref-
erably broken at the armature-switches 9—10

in the course .of the selection of an answer-

ing-jack-circuit, so that the apparatus illus-
trated may be effective for the purpose of

- ‘the “invention, the said armature-switches

50

b5

9--10 being included: in the tip and sleeve
sides of the answering-jack’ecircuit, respec-

. tively, and being, serially included in- cir-

ciiit with the switch-arms 7—8 and the con-

neéction with said switch:arms. There are
4186 provided the additional rows of con-
tact buttons 12—12° whose general purpose

_ igsimilar to the purpose of the correspond-

o ngly

60

designated contacts of TIig. 1, but
whose circuit relations are somiewhat modi-
fied.in view of the altered character of the
system of Fig. 3. The contact or. switch-

. arms 13—18" sweep -over copitact buttons

65

19--19’, theése contact. arms being provided
for the same gerieral purpose for which the
corresporidingly designated contact arms of

212 when said contacts are in con--
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Fig. 1 are provided. These arins are piv-
oted at the centers of their circular rows of
contacts and are preferably flared or en-
lar%{ed at their free ends, so that they will
ma

same time, so that one button will not bs
freed from connection with a corresponding
arm until after the succeeding button has
been engaged thereby. In the system shown
in Fig. 8 1t may be understood, for example,
that thirty answering-jack circuits have heen
assigned to a group of five hundred lines,
that the contact buttoms & number five hun-
dred, one connected with each line, that the
number of contact buttons 6 equals five hun-

“dred, one connected with each line, and that

the number of contact buttons 12 equals five
hundred, one for .each line. The contact
brushes 7, 8 and 13 constitute a set and there
are ag many sets of contact brushes as there
are answering-jack circuits assigned to a
group of telephone lines. Said contact.arms
of each set are desirably operated by a coro-
mon prime mover 15; that is, there is one
prime mover provided for each of said sets,
which prime mover may incliude the shatt
14 upon which said brushes or arms 7, §
and 13 are mounted, the spring motor 16, the
wheel 17 upon shaft 14, the said wheel carry-
ing teeth 18—19, miranged in - peripheral
rows, across which teeth the polarized ar-

- mature 20 of the motor is adapted to oscil:
late by the agency of the field-windings .21

and the source of alternating .current 22
when said source of current is'included in a
closed circuit with said windings, this prime
mover being similar in- its operation to the
prime mover illustrated upoen the left hand
of Fig. 1. '

When a subscriber initiates a call, the an- !

swering end of an idle answering-jack cir-
cuit, in this case the first, is automatically
connected with a set of terminal contacts,
this automatic comnection being occasioned
by the operation of the said answering-jack
circuit’s motor. In order that the sub-
scriber’s governor motor may immediately

‘be used after causing an answering-jack cir-

cuit motor to start, so that another answer-
ing-jack ‘circuit motor may be' soon started
by another calling subscriber withotit- wait-

“ing for the first answering-jack circuit mo-

ke contact with adjacent buttons at the ..
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tor to complete its operation in selecting an = '
idle answering-jack ‘circuit, the srrangement. .

illustrated is: preferably employed. " The

shown upoil the right each includes a switch

120
governor:motor shown upon the left'and that™ -

29 operated by the armature of an electro-"

magnet 30, as will be hereinafter more par-

ticularly set forth; which switch 29 rides
_over a series of contact buttons 31 constitut-

ing terminals of conductors extending tq the

various answering-jaek circuité of a group,

125

there being as many contacts 31 as there are .

answering-jacks of ‘a particular lot assigned

130
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-this armature-switch
effect connection” with said ground because
a circuit 1s established by said subscriber -
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to a group of lines,
Ple chosen thirty such contact buttons. A
complete conductor 32 is shown extending
from. one of the contact buttons 31 to the
answering-jack cirveuit that is shown uniting
the subscribers’ stations A—B. Normally,
that is; when its answering-jack circuit is
idle, this conductor 32 is connected with the
grounded battery 23 by way of the switch-

arm 13 whose normal position is -upon the -

contact button that engages the: switch-arm
13 to effect connection of said eonductor
with said battery. The switch-arm 29 is op-
cerated by the magnet 30 included in a'eireuit
that may be traced from the grounded bat-
tery 23,-over the conductor 42, the winding
30 adapted for intermittent inclusion in said
conductor, the armature-switch 44 of relay
45°, the armature-switch 39, to the ground
placed upon said armature-switch upon the
Initiation of a call by a calling subscriber,
being attracted to

through the magnet 38’ operating switch 39
when he removes his telephone for the pur-
pose of making a call, which  circuit may be
traced from the grounded battery 23, through
the winding of magnet 38’, the armature 14
over the subscriber’s telephone line to the
contact 1%, to the grounded armature-switeh
1%, The subscriber’s governot motor incla:d-

‘ ing the switch 29, the operating magngt 30

40

56

&6

BT serving to-attract

LA
i
Ctler that the spring

and associated parts, is similar to the sub-
scriber’s. governor motor described paiticu-

larly in connection with Fig. 1 and a repeti-

tion of this description will not, therefore,
be required. .\ calling subscriber in initiat-
ing a call, effects the travel of the switch-
arm 29 over the contact bhuttons 31 until a
contact button that is connected with a con-
ductor 32 that is associdted with an idle an-
swering-jack circuit is encountered, where-
upon the motor corresponding to suid an-
swering-jack ciccuit is set into operation, ‘as

will L hereinafter set forth,  As soon as the

answéring-jack cireuit motor is set into op-
eration; that is, as soon as a contact 31 cor-
responding to an idle answering-jack cireuit
(in-thie case of this system the first idle an-
swering-jack  cireuit becoming  associated
with the switch-arm 29) is engaged hy the
switch-nrm or siiteh 29 said arm. is imme-

dintely reciproeated to its initial position
hecause the said switch-arm is permanently

grounded through the windinig of a magnet
4+, cireuit through said magnet Dbeing there
fore-completeil when g conductor 32, grond-
ed, as:has been specified, at the hattery 23, is

conneeted with the clement, 29, :tl et

age fhe hook £8 Wi

in‘withdistwing the
nient - with- the SEE

there being in the exam-:

‘result 1s accon plished by the movement of

48 upwardly; v hereupon

L cirenit -may be -t ced fr

1o

switch 29, the vircuit established through the
magnet 45 by the switch 29 must be open,
s0 that the sai 1 spring will not be counter-
acted by the at raction of said magnet. This
e
the switch-urm, as 13, operated by the cor- ‘
responding a1 swering-jack cirenit motor
from the cont: et of the conductor 32 ‘nor-
mally engaged by said switch-arm, there-
by -disconnecting the battery 23 from said 73
luctor 82 to open the circuit including
e::magnat 45", whereafter tlie spring - 49
may' lift the detent 46 Dy pulling the catch
the switch 29 may
be restared Liy: the spring 47.  Thus, directly gy -
after an answering-jack circuit ‘motor has
been started to operate by a governor motor
operated by a calling -subscriber. the said
governor motor is released, permitting it to
act without de ay in-starting another an- gj
swering-jack cicuit motor in case another
subscriber of the group to which the gover-
nor motor has teen assignel initiates a call.
A\ supplementa contact 50 ig provided so
that the switch arm 29 may be restored in g¢
cuse all the conductors 82 are associated with
busy answering jacks or the switch-arn- 29

- has otherwise tiaveled its full course with-

out having started an answering-jack cir-
cuit motor. The contact button 50 is con- 95
nected by way of the switch 51 with the
grounded battey 23, so that, when the
switch 29 engaires said Iuitton 50,. circuit
through the magnet 45 will be completed ‘to
draw up the arm ature 44 and effect engage- 1ng
ment of the cate1 48 with the detent 46, im-
mediately | whercafter circuit - through the
magnet 457 is opened at 51 so that said mag-

net 45 is deénergized and spring 49 is free

to 1lift the detent 46 by the elevation of the 19k
catch 48, whereupon the spring 47 recipro-
cally moves the switeh 29. The switch-arm

13 operated Ly te selected motor, together
with the companion switch-arms 7 ~8, sweep
about their assoc ated cireular rows of con- 119
tacts until the coitacts corresponding to the
calling line are thereby engaged. Prior to

the connection of the talking terminal con-

“tacts 7—8 at the answering end of an an-

swering-jack cireuit  with 1, calling ~sub- 115
seriber’s Tine, the armature-switches-9—10
are attracted by the magnet .11 through
which scirenit is at once establishes ich
ed -frome:1
battery 23 throug 1 'the 'w: nding. :
net 117, to' the tl en wiattracted: armature-
switch 90 of magnot 91, to the contact button
in engagement w th the seleeted conductor
32, to the ground 1t the magnet 457, . In the.
system illustrated in Fig. .3 each of the ¢on- 125
taicty s-normally: grounded:at. t Lo
teh. 92 opiinted by
grounds heir g pr
onding telephon s+
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thich occurs when a subseriber first initiates
a call, the ground at 92 heing restored as

‘soon as the cut-off relay 2° is energized.
There is thius enly a brief interval in which

the contacks 2 (also 12/, etc.) are free of
ground.” “Theé Tiaved end "of the arm 13 is
consequent]y grounded at the points 92,
maintaining the magnet 11’ en(;r"l/ed until
the said flared end encountels a button 12
from which the ground at 92 has been re-
moved by the operation of the magnet 38,
whereupon the,magnet 117 is deénergized to
release the axl'nlz;tllre-s“»'itclms 9-——1(), which
thereupon complete the connection of the
selected answering-juack circuit with a calling
line.. The magnet 91 serves to attract the
armature switch 90 for the purpose of pre-

. venting the magnet 11’ from becoming ener-
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“stored.

gized when the grounil 92 has heett . ve-
The energization of magnet 91 is
effected by the closure of, the cirenit that

may be traced from the grounded battery 23,
throngh the winding of suid magnet 91, the
sleeve side of the answering- ].\ck circuit, the
armature-switch 10,-the arm 8, the \\m(lmf:
of the cut-off relay 22, to the Umun(l of said
cut-off relay. Upon snch enex(_ru,ahon, the
armature-switch 90 is operated to open the
circuit containing the magnet 11°. When
the magnet 11’ is ener (rued its armature-
switch-35 is grounded t0 set the selected an-
swering- ]dck circuit motor in operation.
Such energization, as has been stated, is
effected nnmedmtely upon the enfrwement

- of the switch 29 with a button 31 that is in |

connection with a switch, such as 13, in cir-
cuit with an armature-switch 90 that is un-
attracted because of the association of its
operating magiet 91 with an idle answering-
jack eircuit. In this way the selected an-
swering-jack circuit motor,is started to op-
erate nt once when the subsériber’s governor
motor has performed its function, sa1d gov-
ernor motor thereupon being released as Chas
Leen specified. When the maguoet 117 has
its circuit’ opened, the prime mover or an-

. swer m('-]dck eircuit motor 15 is thrown out

50

55

of service, as the circuit of the windings 20
is thereupon opened at . 35. Tlfis opening
of the cirtuit occurs and is maintained, as
has been stated, by the attraction of the ar-

‘mpture-switch 90 which is occasioned up(m-
the connection of the grounded cut-off relay

92 with the magnet 91, which lattér result is
not oceasioned until the calling subseriber’s
line is connected with an answering jack cir-
cuit. - Qbyiously, such cmme(,tlon

_ grounded éut-off relay with the winding of

80

165

magnet 91 cannot occur until the swntch 10
has l)cen -released by the magnet 117, This
release is e{focted when the ammtuw switch
- 90 included in circuit with the inagnet 11’

has its ascociate arm 13 come into contact:
with the button 12 of 4 calling line from’

which: the ground at 92 is at this particular

of the
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instant removed, the cireuit through the
\\mdmg 11" bemg thereby opened at 92.
This ground 92, as hitherto stated, is re-
stored to the contact 12 engaged by the arm
13 when the cut-off relay is mcluded in cic-
cuit, but the magnet 91 has in the meantime
()1‘)er1ted the switch 90 to open the dircuit
including the winding 11’, so that the
switches 9—0 are permitted now to remain
In their unattracted position during connec-
tion, while at the same time the motor wind
ings 21 are ¢ ansed to remain passive becausé
their circuit is opened at 35, whereby the
answering-terminals of the- anbwu'mg -jack
remain in engagement with the selected.line-
contacts of a calling subscriber. The call-’
ing signal relay 93 is now brought into cir-
cuit that is completed by way of the sub-
seriber’s switch-hook and which “circuit in-
cludes the grounded battery 23, as will be
apparent, sid- rel; v thereupon belng ener-
gized to attract its armature and close an- -
other cireuit containing the calling lamp 94
and the relay 94’ governing the eircuit in-
cluding the auxiliary or pilot signal lamp
442 The operator in vesponse to this signal,
inserts the answering-plug 58" into the se.
lected answering-jack and thereby opens at
95 - the circuit - containing the elements
94--94". The operator ih. response to the
signal at 94, ascertains the connection de-
sived and éffects connection with the called
subscriber in & manner well understood and
which need not be described, nor need the
cord circuit apparatus, with the aid of which jgo
she is able to perform her work, be de--
scribed, as the apparatus illustr ated and its
functions are well understood by those
skilled in the art. Prior to the insertion of
the answering-plug, the calling subscriber 105
may effect a restoration of the motive appa-
ratus associated with the answering ends of

the answering-jack that have been moved
into connection with bis line, as will be un--
derstood by the dest‘ziption shortly to be 110
given. After the answering plug has been
inserted, however, the restoration of the said
appar atus is within the control of the opera-
tor. In ovder to effect the. restoration.of
the trav e]mn ends of the answering- ].\ck cu' 115
cuits, the S\\ltdles 7,'8 and. 13 contmue m
their pl(’Vl()lls‘__dlle(:tl(’m of 1_0t'1t10n ‘but the
polarized armature 20 for this purpose must
again be set into motion, to which end the
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.nm(rnot 11’ must now be enermyed to Oround 120

the switch 85. This result 1s accomphshed
by the operator on withdrawing the answer-
ing-plug 58" by closure of the contacts 95,
tho contacts 96 being closed because of the _
detnergization of the magnet 93 occurring i25
upon-the restoration of the receiver upon the
switch-hook at the calling subseriber’s sta-
tion. Correspondingly, if the plug 58" had -
never been inserted, such euermmtlon of the
magnet 117 would be occasioned at the con- 130
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tacts 96, the contacts 95 heing then closed,
the calling subscrilier. of: course, ha ving re-
stored his telephone upon its switeh-lrook.
Cirenit thus established at 95—6 may be
5 traced from the grounded Dattery U3, to the
switch 90, the contacts 95—06, the magnet
9%, the armature-switeh 90, to the ground
at 92 now present. The armature of magnet
957 is therenpon attracted, whiereupon the
18 grounded catch 102 engages the armature of
said magnet 957, whereliv civeuit through
magnet 117 is established for the purpose
specified. which circuit may be traced from
the grounded eatch 102, the armature of
15 magnet 957, the winding of magnet11°,to the
grounded battery 23, whereupon the wind-
mngs 21 of the alternatitig current. motor are
set into aperation.. ¢ircuit through winding
117 being maintained-mechanically at 102, as
20 the arm 13 in being regtored might encoun-
ter the groundless contact 12, When the
initial positions have been reached, the pin
103 strikes- an in¥ulited . finger . projecting
from the pivoted coiitiet or eateh 102, thére-
25 by withdrawing the said cateh from engage-
ment with the armature. of magnet 95 to
open the cireuit of magnet 11 and thereby
cause a cessation of the polarized armature
20, so that the switch parts 7. 8 and 13 re-
main in.their initial or normal positions.
‘ ' ! 1pon the lower right
niilir in elec-
ome: respects is
mstriction from

zs the. gim‘
the figir

sarms 724 82 and 132 corre-
spond in fanction

he arms 7, 8 and 13,
but the former nmis sive designed for yee-
tilineal travel, to which end certain modifi-

43 cation is required in the prime mover or
answering-jack civenit motor that cffects the
travel of suid arms, for they must be adapted
for reciprgcation instead of fravel in a con-
tinuous - direction ‘to cffect their .purpose.

45 The contaét’

72, 8% and 132 are similar in function to the
contfets provided in association with the
arms 7, 8. and 13, respectively. There is,
however,

3% 106 foreid]
with the -
the said avins should travel their fullest ex-

- tent without: effecting the connection of n
cord cirg o

55 will]

snid

specific
upon-t
shown

apswering-jack cireuit equipped

f Tig. 3 is similar to that
the left ind similar parts are

mgagedby aswitch-
t through:the magnet 107 is
ireuit may be traced from the
tery 23, through the winding
, the nrmature switch. 108, the

~cuit through the vinding 110 is o en

.operate the armat we-switch 115

Com may be restoréd by the spring 122: 141
edupon the left of-

buttons associated with the arms .

additional ‘but ground. contact .

fms 7% 8% and 132, so that in case

~.°23, to'the magnet 10", the parts 116 and’
" to the ground upon part 117. The spring
-122 restores the answering-jack cirenit motor

haracters of reference. When'

18

switch-arm 132, th: conductor 32, the switch-
arm 29, to the ground at magnet 457, with
results ‘that will e understood in. view of
the description of the left hand subscriber’s
governor motor. The armature:switéh: 109 70
is thereby operated to close cireuit through
the winding 110 of the motor operating the
switch-armms 72—8 and 132 in a manner that

is obvious when th way in which the switch~
atm 35 is operatel is understood from the vE
description previously given, and I .will not;
therefore, describe "the motor operating.
mech~nism except to describe certain cireuit -,
changes that occu to change its .operative
condition. When n answering-jack circuit gq
has been connectec. with a call;ng_glipp,dcir-

109 similarly to tle opening of ‘th
through the windings 20 at 85; hen
tailed description of the operation
magnet 107 will nct be given,” The eq
tor 111 that includi's the magnet -
same circuit  relstions, connect
changes in connecions that-the:
113 ‘has; therefore, when the ¢
scriber has beén cennected with'
ing-jack cireuit, the: magnet 112 is energ
to close circuit through the magriet,

90

connection of the ¢atcli 116 with-
117, so that the spring 118 may.
said catch and effeif the withd:
detent 117, so.that the arms. 72

through the magnel 114 may be traced from
the ground thrown upon the armisture 119
upon  the- energizition - of magnet. - 112,
through the winding of said magnet 114,
over a conductor 12) in association with' the
answering-jack circnit selected correspond-
ing .to conductor 11, the upper- armature-
switch of magnet 1:2, to the grounded bat-
tery 23, While the magnet 114 is energized
only when the switches 72, 82 and -13% are. to.
be restored, the magnet 112.is energized im- 1le
mediately upon the connection of :n calling:

100

105

" line with an answering-jack cirenit, whereby

the  circuit including the magnet 107 is
opened. at 108to waintain magnet 107 ‘de=+
energized until discimnection. The engage: 115.
ment of the parts-116 and 117, (occurring -

~upon disconnection as above described, ) part

117 being gFounded, éffects the closure :of -
circuit throngh magmet 107, whicheii
may be traced fronm. the grounded

_jzo ‘

switch-arms when th» dog 117.is withdrawn.

Althongh such cireu t is established, it will 125
now have no control >f the winding 110, ¢ir-
citit- through which winding is-opened it
115, but (I8 switches 9—10 will be mioved
to disconnect the “connecting ‘end of the
answering-jack circu't from the calling line: 130
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The circuit containing the magnet 114 1s
open at a point corresponding to the point
95 or 96, as will be understood, permitting
“the spring 118 to withdraw the detent 117.
5 The insulating post 116" has separable en-
gagement with the contact 116 for the
mechanical purpose of effecting separation
between the elements 116 and 117 when the
restoration has been completed, this struc-

10 turil characteristic being similar to the
similarly illustrated parts of the subserib-
ers’ controller motors. Tn case the switch-
arms 7%, 82 and 13* should travel to their ex-
treme positions, as would occur should -an

15 answering-jack switch fail to find any call-
ing subscriber after having been started by
the operation. of switch 29, switch-arm 8*
will engage the grounded contact 106 and
the circuit through switch-arm 13% will be

50 opened. The opening of said latter circinit
will cause the deénergization of magnet 107
aud the stopping of the motor magnet 110

* just as though a calling line had been found.
The closing of-circuit {hrough the ground

95 106 will result in the encrgization of magnet
112 and the consequent operation of magnet
114. The restoration of the switch-urms to
their normal positions is thus secured by the
engagement of hook 116 with detent 117 and

30 the consequent operation of magnet 107 and
deénergization of magnets 112 and 114 just
as though a disconnection were being com-
pleted after connection with a subscriber’s
line. : . -

35 In Fig. 4 is illustrated a system that par-
takes of the -characteristics of the systems
shown in .Iigs. 2 and 3 and parts of the
system and cireuits of Fig. 4 correspond-
ing in function to parts and circuits of Figs.

40 .2 and 3 arc given similar characters of refer-
ence, and T do not deem a further descrip-
tion of the system shown in Fig. 4 to be
essential in view of the extended deserip-
tions hitherto given of the other systems and

45 the clearness of the diagram, except that it
might be stated that the magnet 91 corre-
sponding in function to the similarly desig-

nated magnet of Fig. 3, is connected with-

the added conductor 78 which inclndes the

50 magnet 2’ in its circuit. In both -cases the

said magnet 91 is caused to operate as soon

\as the cirenit through the cut-off relay 27
(Fig. 4) or'2* (Fig. 3) is completed.

- In Fig. 5 T have illustrated the general

56 arrangement of ‘the cireuits and apparatus

that T prefer, but in this figure T Thave not

had sufficient room to illustrate to the fullest

extent all of the apparatus involved, put the

general features of the system will be nnder-

60 stood by reference to the following descrip-

tion. . - : : : ,

-1 have illustrated three groups of tele-

bhone lines, I, IT and TII.

' Be understood as containing five hundred

¢8 lines to. carry out the illustration sct forth

Toach group may
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in the introduction to this specification.
The rectangular figures a—a—a each indi-

“eates n subscriber’s governor inotor or select-

ing switching mechanism that may haye
suitable control, preferably by means of the g
cirenits and apparatus illustrated (either in,
Iigs. 1 and 2 or Figs. 8 und 4), of the an-
swering-juck circuit motors 15. The opera-
tive connections between the clements a and

15 are indicated by dotted lines:” The 75
answering ends of the answering-jack cir-.
cuits inclnding the traveling switch-arms,.
7o', 8—8" and 18—13’, etc., in the case of
Figs. 1 and 3, and also the switch-arms.
TI=77', etc., in the case of Figs. 2 and 4, go
are indicated at . The contacts over which:.
the traveling switch-arms last mentioned.
move are indicated by the circles ¢, each
circle indicating a complete group of Tine -
contacts in operative association with the g
answering end of the answering-jack circuit,
each telephone line having.a set of contacts

in each gronp ¢, all as hitherto fully. set
forth. The contact devices & are connected
hy the’conductors o, representing talking go
sbrands of the answering-jack cireuits, with
the answering-jacks ¢. It is understood that
there are thirty devices & with their operat- .

ling answering-jack circuit motors to each. .

group of telephone lines in the system shown .95
as an example. It will be apparent by the. -
description previously given and by the. .
ilustration in Fig. B, that the fivst. idle-
answering-jack circuit is connected with- o
calling line, the busy answering-jack cireuits 1g0
or those answering-jack circuits made to cors .
respond to busy answering jack circuits by -
the clements 52 being skipped. Reading -
Iig. 5 from left to vight, the answering end. .

b of the first answering-jack circuit (refer- 105
ring now to group 1 of the lines) is con-, ..
nected with the first answering-jack at the
first position of the first section of the board ;
the answering end of the second answering-. .
jack cireuit 1s connected with the first.an- 110
swering-jack at the second position of the;
first section of the board; the third answer-.. ::
ing end is connected with the first snswer-.
ing-jack at the third position of the first, .
section of the board; the fourth answering 115
end is connected with the first answering-..
jack at the first position of the second section
of the board ; the fifth answeéring end is con
nected with the first answering-jack at the i
second position of thie second soction. of :the 126
hoard ; the sixth answering énd is connected , ...
with the first answering-jack at the third
position. of the second section of the boards - .
the seventh answering end is connected with ... .
the first answering-jack at the first position 126
of the third section of the board; aitd 6 on. . -
throughout the thirty positions (there being
thirty answering ends of the answering-jick .
cireuits at ten sections of the board). -
Referring to group I, the first answering 130

W

o
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15

o yun S

20 i aavicaling " . .
" - The first answering end associated with
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with the second answering-
position of the first section

d answering end is
Werthg-ack af

end is connectsi

jack at the first
of the bouid; the
connected with the gecond s

‘thesecond position of the firét section 6f the

board ; the third answering end is connected
with' the second answering-jack at the third

“position of the first section of the board; the

ourth-answering end is connected with the
second answering-jack at the first position of
the second section of tle board; the fifth
answerihg end is connected with the second
jaek: at” the first position of the
ond section of the bourd: the sixth an-
swering end is connectéd with the second
answering-jack at the third position of the
second section of the board; the sevénth

answering-jack at the first position of the
third section of the board; and so on.

group TIT for the liktés is eonnected with

e third answering-jack at the firet posi-
on of the first
_answering end is connected with the
d afiswering-juck at the second position
8t se¢tion of the board; the third
enid is connected with the third
t the third position of the
s boawd ; the fourth answer-
d with the third answer-

ing-jack at the first pesition of the second

““section of the boaid ; the fifth answering end

35

is, connected with the third anigwering-jack
at the second position of the second section

- of the board; the sixth answering end is con-

. .nected with the third answering-jack at the -

“““third position of the second section of the

40

oot ‘
*_The answering ends corresponding to ad-

board ; the seventh unswering end is connect-

ed with the third answering-jack at the first

position of the third section of the board;
1 80 on. )

ditional groups of telephone lines (not illus-
trated) are in. the same order connected’
with the. different answering-jacks at the

., differént positions of the different sections
U of the board. ‘

60

g
L

“zigroups . of - telephone lines;
telephone lines having orie

In this way the answering-jack conduc-
tors. extending from the selective switching
devices, corresponding to each:group of sub-
hers, ‘are subdivided into &. Plurality of
ps that are extended. to answering-jacks
t different sections of the board... Each
group -of answering-jack - conductors. con-
tains, as many such conductors as there are

' .each- group . of
answering-jack
group. of answering jack

conductor in each
conductors.. The

" jack conductors ‘is prefera ly assigned, to

i theﬁrst‘section,

65

the second: group to the. sec-
the’ third group to - the

ond board section,
nd: 'so: on.- The first

third - board 'section,

group..of -answering-jack - conductors. thus

“jack conductors exte

rering end is connected with the second .

section of the board; thé see-

jack conductor distribu

-in-the. distribution of

.that my invention does not

first group of answering- -

L7

includes - those ansy rering-jack = conductors

extending to the first three answering ends -

corresponding to eah group of telephone
lines; the second - group of answering-jack
conductors includes the three answerling-
iding to the second lot
of the three answering ends corresponding
to each group of tele shone lines, and so on.
ach group ‘of - subseribers’ lines, there-
fore, has the answeriig ends of the answer-
ing-jack. circuits associated therewith sub-
divided into a plur:lity of groups corre-
sponding’ in number to the board sections,
the answering-jack conductors of each of
such. groups. being cistributed, preferably
in their order, among the different positions
of the sections to whi h the said: answering-
jack eonductors extend, -
" The groups of ansy ‘ering-jack ‘conductors
corresponding’ to eaci roup of lines are
preferably - connected ‘with the board sec-
tions in the same ord:r in which automatic
selection is effected between the calling
lines and the answe iing-jack cireuits, as
mdicated in ‘the diagram and as has’ been
expliinied, whereby ea:h group of telephone '
lines has a group of answering-jack con-

ductors extending to ¢ach of the board sec: -
tions, the group extending to the first board

section being first acapted for automatic
connection with calli “lines, as their an-
s.wering ends are the Irst to encounter the
line contacts of the ca ling lines, the opera-

tors at the second board section, therefore,

having no work until the first operators

liave reached their cay acities, the operators -
at the third board hav ng no work until the

operators at the secord board section are

fully occupied, and so on. Tt will have also

been. observed that the answering-jack con-

ductors of each group ire distributed to the

various_operators’ positions. at: the section

to which said group of answering-joek con-

ductors extend to equaiize as far as possible

the work of the operitors at the sections
receiving calls. - \

In the system of m
not be any intermedi:
boards, the main dist: ibuting board, indi-
cated at % in Figs. 1to 4, inclusive,being, how-
ever, - preferably wretaited. - An. answering-
ing board, indicated
e employed to assist.

the answering-jack

invention there need
te line distributing

at m, may, if desired, }

conductors. o
- While the different switch-board sections
are arranged in serial order, it is obvious
depend upon the
physical disposition of the sections relative
to.each: other. . - R T L
It is obvious that rhy ‘nvention lends itself
to a variety of arrang ements, - associations
and groupings of answering-jack circuits to
suit differing practices, and T do not, there-
fore, wish to be limited .o the precise group-
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-group of telephone lines
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ing and arrangement shown, nor to the ap-
plication thereof to multiple switch-board
and common battery systems. It is also ob-
vious that many changes may be made in
the embodiments of my -invention herein
shown and particularly described without
departing from the spirit of the invention,
and I do not, therefore, wish to be Iimited
to the embodiments shown, but having thus
described my invention, I claim as new and
desire to secure bv Letters-Patent :—

1. A telephone exchange system includ-
ing a plurality of telephone lines provided
with line-jacks and divided into groups, a
plurality of answering-jack circuits for each
also divided into

" groups and extending to answering-jacks at

20

25

“30

85

40

different sections of the switch-board, auto-
matically operated selective switching mech-
anism . in circuit relation with the lines and
including traveling answering-terminals of
the answering-jack circuits and multipled
telephone line terminal contacts engaged by
said answering-terminals, whereby the an-
swering ends of the answering-jack ecir-
cuits are connected with calling lines, appa-
ratus.for changing the electrical character
of the answering-jack circuits to cause them
when idle, ‘to cooperate with the selective

switching mechanisin as if they were basy,’

to enable the said mechanism to pass the
same 1nto codperation with an idle answer-
ing-jack circuit that may be used, and cord
cireaits in, association with said answering-
jacks provided with answering-plugs for en-
gagement with said - jacks, substantially as
described. :

9. A telephone exchange system including
a plurality of telephone lines provided with
line-jacks and divided into groups, a plu-
rality of amswering-jack circuits for each

. group of telephone lines also divided into

45

50

85

60

groups and extending to-answering-jacks nt
different sections of the switch-board, the
answering-jacks. of each group being dis-
tributed among the operators’ positions at

each section, automatically operated selec--

tive switching mechanism in cureuit relation
with the lines and including traveling
answering teiminals of the answering-jack
circuits and multipled telephone line ter-
minal contacts engaged by said answering-
terminals, whereby the answering ends of
the answering=jack circuits are connected
with calling Tines, apparatus for changing
the ‘electrical character of the answering-
jack cireuits to cause them, when idle, to co-
operate with the selective switching mecha-
nism as if they were busy, to enable the said
mechanism to pass the same into coGpera-
tion with an idle -answering-jack circuit
that may be used, and cord circuits in asso-

_ciation with said answering-jacks provided

65

with answering-plugs for engagement with

said jacks, substantially as described.

1,223,340

3. A telephone exchange system including
a plurality of telephone lines provided with
line-jacks and divided into groups, a plu-
-alify of answering-jack circuits for each
group of telephone lines also divided into

70

groups and extending to answering-jacks at -

different sections of the switch-board, auto-
matically operated selective switching mech-
anism in cirenit relation with the lines and
including traveling answering terminals of
the answering-jack circuits and- multipled
telephone line terminal contacts engaged
by said answering-terminals, whereby the
answering ends of the answering-jack cir-
cuits are connected with calling lines, appa-
atus for checking the operation of the
selective switching mechanism, answering-
jack circuit apparatus governing the -afore-
said apparatus to enable the -selective
switching mechanism to avoid busy answer-
ing-jack circuits, apparatus for changing
the ‘electricn. character of the answering-
jack circuits to cause- them, when idle, to co-
operate with the selective switching mecha-
nism as if they were busy, to enable the said
mechanism to pass the same into cotperation
with an idle answering-jack circuit that may

be used, and cord circuits in association with-

said answering-jacks provided with answer-
ing-plugs for engagement with said jacks,
substantially as described. ‘
4.- A telephone exchange system including
a plurality of telephone lines provided with
line-jacks and divided into groups, a plu-

rality of answering-jack circuits for each

group of telephone lines also divided into
groups and extending to answering-jacks at
different sections of the switch-board, the
answering-jacks of each group being dis-
tributed among the operators’ positions -at
each section, automatically operated selec-
tive switching mechanism in circuit relation
with the lines and including traveling
answering-terminals_of the answering-jack
circuits and multipled telephone line ter-
minal contacts engaged by said answering-
terminals, whereby the answering ends of
the answering-jack circuits are conmected
with calling lities, apparatus for checking

“the operation of the selective -switching

mechanism and answering-jack circuit ap-
paratus governing the aforesaid apparatus
to enable the selective switching mechanism
to avoid busy answering-jack circuits, appa-
ratus for changing the electrical character
of the answering-jack circuits to cause them,
when idle, to codperate with the selective

75

80

85

90

95

100

105

110

115

120

switching mechanism as if they were busy,

to enable the said mechanism to pass the
same into cobperation with an idle answer-
ing-jack circult that may be used, and cord
circuits in -association with said answering-
jacks provided with answering-plugs for
engagement with said jacks, substantially
as described. ' :
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5. A multiple switch-board telephone ex-
change system including a plurality of tele-
phone lines divided into groups and multi-
pled to different sections of the multiple
switch-board, a plurality of answering-jack
circuits for each group of telephone lines
also divided into groups and exiending to
answering-jacks at different sections of the
switch-board, automatically operated ge-
lective switching mechanism in ecircuit rela-
tion with the lines and inclnding traveling
answering-terminals of the answering-jack

circuits and multipled telephone line ter-

minal contacts engaged by said answering-
terminals, whereby the answering ends of
the answering-jack circuits are connected
with calling lines, apparatus for changing
the electrical character of the answering-
jack circuits to cause them, when ‘idle, to
codperate with the selective switching
mechanism as if they were busy, to enable
the said mechanism to pass the same into
codperation with an idle answering-jack
circuit that may be used, and cord cireuits
in ‘association with said answering-jacks
provided with answering-plngs for engage-
wient with said jacks, substantially as de-
scribed.

6. A multiple switch-board telephone ex-
change system including a plurality of tele-
phone lines divided into groups and multi-
pled to different  sections of the multiple
switch-board, a plurality of answering-jack
circuits for each. group of telephone lines
also dividéd into groups and extending to
answering-jacks at different sections of the
switch-board, the answering-jacks of each
group being distributed among the opera-
tors’ positions at each section, automatically

operated selective switching mechanismn in-

circuit relation with the lines and inclading
tiaveling answering - terminals of the an-

. 'swering-jack circuits and multipled telephone

line terminal contacts engaged by said an-
BOE LY N

5 ‘swering-terminals, whereby the ‘answering

© ends of the answering-jack circuits are con-

.50

nected with calling lines, apparatus for
changing the electrical character of the an-

swering-jack circuits to cause them, when

idle, to cobperate with the selective switch-
ing mechanism as.if they were busy, to en-
able the said ‘mechanism to pass the same

"into codperation with an idle answering-jack

65

60

65

cireuit that may be used, and cord circuits

in-association - with said answering-jacks
‘provided with answering-plugs for engage-

ment with said jacks, substantially as de-
scribed.

v T A multiPle switch-board telephone @x-

shange systemn’including a plurality: of tele-

Phore lines divided into.groups and multi-

pled to~ different ‘sections of the multiple
switch-board; 4 plurality of answering-jack
circuits for each group of telephone lines
also ‘divided into groups and extending to

i
-lipe-jacks and (divided “into groups, a plu-
- rglity of ‘ansvering-jack circuits for each
‘group of telephone lines also- divided ‘into

109

answering-jacks at different sectiong of the
switch-board, automatically ovpevated se-
lective switching mechanism in eircuii
tion with the lines and ineluding traveling
answering-terminals of thé dnswering-jack
cirenits and raltipled telephone line termi-
ral eontacts ingaged by said answering-ter-
minals, wheriby the answering ends of the
answering-juck circuits are connected with
calling lines, .ipparatus for checking the op-
eration of the selective switching mechinism,
answering-jack cireuit apparatiis goveining
the aforesaid apparatus to shable the selec
tive switehing: mechanisii to @void busy an-
swering-jack *iicuits, apparatus for chang:
ing the electri :al character of the answering-
jack cireuits to cause them, when idle, to co-
operate with the selective switching mecha-
nism as if they were busy, to enuble the
said mechanism to pask the sime into codp-
-eration with an idle ansgWwering-jack cir-
cuit that may be used, and cord circuits in
asspelation with said answering-jacks pro-
vided with avswering-plugs for engagement
with said jaclis, substantially as describecd.
8. A multiple switch-bonrd telephene ex-
change systen ineluding a plurality of tele-
phone lines divided into groiips and multi-

-

dhicuit rela- -

70

80

85

90

pled to diffeient sections of the multiple

switch-board, a plurality of answering-jack
circuits for each group of telephone lines
also divided nto groups and extending to
answering-jacks at different sections 8¥ the
switch-board, the answering:-jacks of each
group being listributed aiong the opera-

tors positionz at each section, automatically”

operated selective switching mechanism in
cirelit relatio 1 with the lines and including
travelingansy ering-terminals of the answer-
ing-jack circu its and multipled telephoneline
terminal cont: cts engaged by said answering:
terminals, whereby the answering ends of the
answering-jac circuils ave connected with
calling lines, apparatus for. checking the
operation of the selective switching mecha-
nism, answeri 1\g-jack circuit apparatus gov-
erning the aioresaid apparatus, to enable
the selective switching mechanism to aveid
busy answerirg-jack cireuits, apparatus for
changing the :lectrical character of the an-
swering-jack ‘
idle, to codperate with the seléctive switeh-
inig mechanisn as if they were bus s to en-

95

106

106

110

116

sircuits to cause them, when.

able the “said mechanism to pass the same .

into cobperat on with an idle answering-
jack cireunit that may be used, and cord cir-
cuits in association with snid answering-
jacks providel with answering-plugs for
engagement w th said jacks, substantially as
deseribed... .- . . L. o

-9 Altelephcne exchange system ‘including
plurality of telephone.lines provided with

b
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groups and extending to answering-jacks at

- different sections of the switch-board, auto-

matically operated selective switching mech-
anism in circuit relation with the lines and
including traveling answering-terminals of
the answering-jack cirenits and multipled
telephone line terminal contacts engaged by
said answering-terminals, whereby the an-
swering ends ot the answering-jack cireuits

are connected with calling lines, the first
group of answering-jack eireuits  corve-

sponding to each group of telephone lines
extending to the first switeh-board section,
the second group to the second switch-board
section, and so on, said selective mechanisin
operating with the answering-jack circuits
to connect the idle answering-jack circuits
with calling lines in the order i which the
groups of answering-jack cireults are con-
nected with the switch-board sections. and
cord circuits in association with said an-
swering-jacks provided with answering-

slues for engagement with gaid jacks, sub-.
B falid = b

stantially as described.

10. A telephone exchange system includ-
ing ‘a plurality of telephone Jines provided
with line-jacks and divided into groups, x
plurality of answering-jack circuits for each
group of telephone lines also divided into
groups and extending to answering-jacks at

different sections of the switchi-board, the.

answering-jacks of each group being dis-
tributed among the operators’ positions at
each section, automatically operated selec-
tive switehing mechanism in circuit relation
with the lines and including traveling an-

swering-terminals of the answering-jack cir- .

cuits and multipled telephone line terminal
contacts engaged by said answering-termi-
nals, whereby the answering ends of the an-
swering-jack cireuits ave connected with
calling lines, the first group of answering-
jack ecircuits corresponding to each group
of telephone lines extending to the first
switch-board section, the second group to
the second switch-board section, and so on,
said selective mechanism operating with the
answering-jack circuits to connect the idle
answering-Jack circuits with calling lines in

“the order in which the groups of auswering-

jack circuits are connected with- the switch-
board sections, and cord circuits in assocla-
tion with said answering-jacks provided
with answering-plugs for engagement with
snid jacks, substantially as described.

11. A telephone exchange system includ-

ing a plurality of telephone lines provided
- with lhne-jacks and
answering-jack circuits for each "

divided into groups, &
plurality of
group of telephone lines also divided into
groups and extending to answering-jacks at
different sections of the switch-board, auto-
matically operated selective switehing mech-
anism in circuit relation with the lines and

including traveling answering-terminals ‘of

1,223,349

the answering-jack circuits and multipled
telephone line terminal contacts engaged by
said answering-terminals, whereby the an-
swering ends of the answering-jack cireuits
are connceted with calling lines, apparatus
for checking the operation of: the selective
switching mechanism, answering-jack cir-
cuit apparatus governing the aforesald ap-
paratus to enable the selective switching
mechanism to avoid busy answering-jack
cirenits, the first group of answering-jack
civenits corresponding to each group of tele-
phone lines extending to the first switch-
board section, the second group to the sec-
oul switch-board section, and so on, said
celective mechanism operating with the an-
swering-jack ‘circnits to connect the idle
answering-jack eircuits with calling lines
in the order in which the groups of answer-
ing-jack cireunits are connected with the
cwateh-board sections, and cord circuits in
association with said answering-jacks pro-
vided with answering-plugs for engagement
with said jacks, substantially as described.
12, A telephone exchange system mclud-
ing a plurality of telephone lines provided
with line-jacks and divided into groups, a
plurality  of answering-jack citcuits for
each group of telephone lines also divided
into groups and extending to answering-
jacks at different sections ‘of the switch-
board, the ‘answering-jacks of each group
being distributed among the operators’ posi-
tions at each section, automatically operated
selective switching mechanism in circuit
Lelation with the lines and including travel-
ing answering terminals of the answering-
jack cireuits and multipled telephone line
terminnl-contacts engaged by sad answer-
ing-terminals, whereby the answering ends
of the answering-jack circuits are connected
with calling lines, apparatus_for checking
the operation of the selective switching
mechanism, answerin%-jack circuit apparu
tus governing the a foresaid apparatus to
enable the selective switching mechanism to
avoid busy answering-jack circuits, the first
group -of answering-jack circuits corre-
sponding to each group of telephone lines
extending to the first switch-board section,
the second group to the second switch-board
section, and so on, said selective mechanism
operating with the answering-jack circuits
to connect the idle answering-jack circuits
with calling lines in the order in which the
groups of answering-jack circuits are con-
pected with the switch-board sections, and
cord circuits in association with said answer-
ing-jacks provided with answering-plugs for

engagement with snid jacks, su stantially -

as described.

13, A telephone exchange system includ-
‘ing a plurality of telephone lines provided
with line-jacks and divided into groups, &
plurality of answering-jack circuits -for
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each group of telephone lines also divided
into groups and extending to amswering-
jacks at different sections of the switeh-
board, automatically operated selective
switching mechanism in circuit relation with,
the lines and including traveling answering
terminals of the answering-jack circuits and
multipled telephone line terminal contacts
engaged by said answering-terminals, where-
by the answering ends of the answering-jack
cireuits are connected with calling lines, ap-
paratus for changing the electrical character
of the answering-jack circuits to cause them,
when idle, to cooperate with the selective
switching mechanism as if they were busy,
to. enable the said mechanism to pass the
same into colperation with an idle answer-
ing-jack circuit that may be used, the first
group of answering-jack circuits corve-
sponding to each group of telephone lines
extending to the first switch-board section,
the second group to the second switeh-board
section, and so on, said selective mechanism
operating with the answering-jack eircuits
to ¢onnect the idle answering-jack circuits
with calling lines in the order in which the
groups of answering-jack circuits are con-
nected with the switch-board sections, and
cord circuits in association with said answer-
ing-jacks provided with answering-plugs for
engagement with said jacks, substantially as
described.

14. A telephone exchange system includ-

ing a pluraiity of telephone lines provided

with line-jacks and divided into groups, a
plurality of answering-jack civcuits for
each group of telephone lines also divided

inte groups and extending to answering-

jacks at different sections of the switch-
board, the answering-jacks of each group be-
ing distributed among the operators’ posi-
tions at each section, automatically operated
selective switching mechanism in circeuit re-
lation with the lines and including traveling
answering terminals of the answering-jack
circuits and multipled telephone line termi-
nal-contacts engaged by said answering-ter-
minals, whereby the answering ends of the
answering-jack circuits are connected with
calling hnes, apparatus for changing the
electrical character of the answering-jack
circuits to cause them, when idle, to cotper-
ate with the selective switching mechanism
as if they were busy, to enable the suid mech-
anism to pass the same into codperation with
an idle answering-jaclk circ¢uit that may be
used, the first group of answering-jack cir-

‘cuits corresponding to each group of tele-

hone lines extending to the first switch-
soard section, the second group to the see-
ond switch-board section, and so on, said
selective -mechanism operating the answer-
ing-jack circuits to connect the idle answer-
ing-jack circuits with calling lines in the
order in which the prouns of answering-

1,223,349
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jacl circuits arc connected with the switch-
board sections, ind cord circuits in associa-

tion with said answering-jacks provided.

with answering plugs for engagement with
said jacks, substantially as described.

15, A telephgne excliange system includ-
ing a plurality of telephone lines provided

with line-jucks and divided into groups, a::

plurality of ans vering-jack circuits for each
group of teleptone lines also divided into
groups and extending to answering-jacks at
different sections of the switch-beard, auto-

75

matically operated selective switching mech-+

anism in circuit relation with the lines and
including traveling answering terminals of

telephone line te rminak contacts engaged by
said answering-erminals, whereby the an-
swering ends of the answering-jack circuits
are connected with calling lines, apparatus
for checking th: operation of the selective
switching mech mnism, answering-jack cir-

cuit apparatus governing the aforesaid ap-.

paratus to enable the selective switching
mechanism ‘to void busy answering-jack
cireuits, apparat 1s for changing the eélectri-
cal character of the answering-jack circuits

80

“the answering-jick ciscuits and multipled -

85

=]
[=]

to cause them, when idle, to cobperate with=

the selective swilching mechanism as if they
were busy, to enible the said mechanism to
pass the same into codperation with an idle

answering-jack sircuit that may be used, .

95

the first group of answering-jack ecircuits

corresponding tc -each group of telephane
lines extending t»> the first gwitch-board gec-
tion, the second rroup to the second switch-
board section, an1l so on, said selective mech-

100

anism operating with the: answering-jack °

circiits to connect the idle answering-jack
circuits with calling lines in the ordeér in
which the groups of answering-jack circuits
are connected with the switch-board sec-

“tions, and cord circuits in association with

said answering-j: cks provided with answer-
ing-plugs for enzagement with said jacks,
substantially -as Jdescribed. &
. 16. A telephon: exchange system includ-

106

1190

ing a plurality of telephone Tines provided ##

with line-jacks and divided into groups; a
plurality of answring-jack circuits for-each
group of telephone lines also divided into
groups and exten ling to answering-jacks at

answering-jucks H»f “each -group being dis-
tributed among the operators’ positions at
each section, autoriatically operated selective
switching mechanism in circuit relation with
the lines and incl Wing traveling answering
terminalg of the answering-jack circuits and
multipled telephcne line terminal contacts
engaged by said diswering-terminals, where-
by -the answering' ends of the answering-

115

“different sections of the switch-board, the

120

125

jack circnits are ¢onnected with calling lines,

apparatus for che:king the operation of the
selective ‘switchin¥ mechanism. answering-
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jack cireuit apparatns governing the afore-
said apparatus to enible the selective switeh-
ing mechanism to avoid busy answering-jack
cirenits, apparatus for changing the elec-
trical character of the answering-juck: cir-
cuits to cause them, when idle, to cobperate
with the selective switching mechanism as
if they were busy, to enable the said mech-
anism to pass the same into cobperation
with an idle answering-jack civeuit that may
be nsed, the first group of answering-jack
eircuits corresponding to each group of tele-
plione lines extending to the first switch-
board section, the second group to the second
switch-hoard section, and so-on, said selec-
tive mechanism operating with the answer-
ing-Jack civenits to connect the idle answer-
ing-jack civeuits with calling lines in the
order in which the groups of answering-
jack cireuits ave connected with the switch-
board sections, and cord cireiits in associa-
tion with said answering-jacks provided
with answering-plugs for engagement with
siid jucks, substantially as described. '
17 A multiple switch-hoard telephone ex-
change system including a pluralicy of tele-
phone lines divided into groups and nmul-
tipled to different sections of the multiple
switch-board, a plurality of answering-jack
cirenits for each group of telephone lines
also divided into groups and extending to
answering-jacks at different sections ot the
switch-board, automatically operated selec-
tive switching mechanism 1n crrenit velation
with the lines and including traveling an-
swering terminals of the answering-jack
circuits and multipled telephone line ter-
minal contacts engaged by said answering
terminals, whereby the auswering ends of
the answering-jack circuits are connected
with calling lines, the fivst group of answer-
mg-jack cirenits  corresponding  to each
group of telephone lines extending to the
first switch-board section, the second group
to the second switch-hoard section, and so
on, said scelective mechanism operating with
the answering-jack cirenits to connect the
idle answering-jack cireuits with ealling
Fines in the order in which the groups of
answering-jack cireuaits are connected with
the switeh-board sections, and cord eirenits
in association with said answering-jacks pro-
vided with answering-plugs for engagement
with said jacks, substantinlly as deseribed.
18. A multiple switeli-bowrd telephone ex-
change system including a plurality of tele-
phone Tines divided into groups and mul-
tipled to different sections of the mnltiple
switch-board, o plurality of answering-jack
civenits for. each group of telephone lines
also divided into groups and extending to
answering-jacks at different sections of the
switch-board, automatically operated selec-
tive switching mechanisiu in cireuit relation
with the lines and including traveling

1,223,349

answering-terminals of the answering-jack
(~|1“«'uits and multipled telephone line ter-
minal contacts engaged by said answer-
ing-terminals, whereby the answering ends
of the answering-jack cireuits arve connected
with calling lines, appavatus for checking
the operation of the selective switehing
mechanisi, answering-jack circuit appa-
ratus governing the aforesaid apparatus to
enable the selective switching mechanism to
avold busy snswering-jack cireuits, the first
group of answering-jack civeuits correspond-
ing to each group of telephone lines extend-
ing to the first switch-board section, the
second groap to the second switch-board sec-
tion, and so0 on, said selective mechanism op-
erating with the answering-jack circuits to
connect the idle answering-jack circuits with
calling lines in the order in which the groups
of angwering-jack civeuits ave connected
with the switch-loard sections, and cord cir-
cuits in association with said answering-
jacks provided with answering-plugs for
engagement with said jacks, substantially as
deserihed.

19. A waultiple switch-board telephone ex-
change system jucluding a plurality of tele-

‘phone lines divided into groups and mul-

tipled to different sections of the multiple
switeli-board, a plurality of answering-juck
cirenits for each group of telephone lines
also divided into groups and extending to
answering-jacks at different sections of the
switch-board, the answering-jucks of each
group being distributed among the oper-
ators’ positions at each section, automati-
eally operated  selective switching mecha-
nisin o etecuit relation with the lines and
including traveling answering-terminals of
the answering-jack cireuits and multipled
telephone e terminal contacts engaged by
said answering-termninals, wherely the an-
swering ends of the answering-jack cirenits
are connected with ealling lines, apparatus
for cheeking the operation of the selective
switching mechanism. answering-jack eir-
cuit apparatus governing the atoresaid ap-
paratis to cnable the seloetive switching
mechanism to avoid busy answering-jack
cireuits, the first group of answering-jack
civeits corvesponding to each group of tele-
pPhone lines extending to the first switch-
hoard seetion, the second group to the see-
ond switeh-boavd section, and so on, said
selective mechanism operating with the an-

swering-jack  crcuits to connect the idle:

answering-jack civenits with calling lines in
the ovder in whieh the gronps of answering-
jack civenits are connected with the switeh-
hoard sections, and cord eivenits in associ-
ation with said answering-jacks provided
with answering-plags foi engagement with
said jacks, substantially as deseribed.

20. A multiple:switeh-board telephone ex-
change system including a plurality of fele-
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phone lines divided into groups and multi-
pled to different sections of the multiple
switch-board, a plurality of answering-jack
circuits for each group of telephone lines
also’ divided into groups and extending to
answering-jacks at different sections of the
switch-board, automatically operated: selec-
tive switching mechanism in circuit relation

.with the lines and including tiaveling an-

swering-terminals of the answering-jack
circuits and multipled telephone line termi-
nal-contacts engaged by said answering-ter-
minals, whereby the answering ends of the
answering-jack circuits are connected with

.calling lines, apparatus for changing the

electrical character of the answering-jack
circuits to cause them, when idle, to codp-
erate with the selective switching mecha-
nism as if tliey were busy, to enable the said
mechanism to pass the same into codpera-
tion with an idle answering-jack cireuit that
may be used, the first group of answering-
jack circuits corresponding to each group
of telephone lines extending to the first
switch-board section, and so on, said selec-
tive mechanism operating with the answer-
ing-jack cireuits to connect the idle answer-
ing-jack cireuits with calling lines in the
order in which the groupsof answering-jack
circuits arve connected with the switch-board
sections, and cord circuits in association
with said answering-jacks provided with
answering-plugs for- engagement with said
jacks, substantially as described.

21. A multiple switch-board telephone ex-

phone lines divided into groups and multi-
pled to different sections of the mmltiple
switch-board, a plurality of answering-jack

circuits for each group of telephone lines

also divided into groups and extending to
answering-jacks at different sections of the
switch-board, the answering-jacks of each
group being distributed mnong the oper-
ators’ positions at each -section, automiiti-

- cally operated selective swit¢hing mecha-

59

nism in cirenit relation with the lines and
including traveling answerilg-terminals of
the answering-jack circuits ind multipled
telephone line terminal-contacts engaged by

said answering-terminals, whereby the an-

swering ends of the answering-jack cireuits

are connected with calling lines, apparatus

_ for changing the ¢lectrical character of the

answering-jack circuits to cause them, when

[ddle, to codperate with the selective switch-

ing mechani$m as if they were busy, to en-
able the ghid mechanism to pass the same

. into codperation with an idle answering-

69

_jack circuit that may be used, the first group.
- of answering-jack cireiits corresponding to.
Tesgh gioup of telephone lines extending to

the first-switch-board section, the second

" group to the second switch-board -section,

65

and so on, said selective mechanizm sper-

ating with the answering-jick circuits. to
connect: the idle answering-jack ~circuits
with calling lines in the order in which ‘the

groups of ansvering-jack circuits are con-

nected with the switch-board sections, and
cord circuits in. - association with said an-
swering-jacks provided with answering
plugs for engagement with said jacks, sub-
stantially as deseribed.

22. A multifle switch - board " telephone
exchange systern including a plurality of
telephone lines (ivided into groups and mul-
tipled to differ:nt secticas of the multiple

70

75

switch-board, a plurality of answering-jack

circuits for' each group of telephone lires
also divided into groups and extending to
answering-jacks at different sections of the
switeh-board, a ttomatically operated selec-
tive switching mechanism in circuit relation
with the lJines :ind including traveling an-
swering-termins Is of the answering-jack cir-
cuits and multipled telephone line terminal-
contacts engaged by said answering-termi-
nals, wherelby tl e answering ends of the an-
swering-jack circuits are connected with
:alling lines, ap »aratus for checking the op-
eration of the seiective switehing mechanism,.
answering-jack sircuit apparatus governing

30

85

90

the aforesard ay paratus to enable the selec-

tive switching niechanism to avoid busy ane
swering-jack ci1cuits, apparatus for chaig-.
ing the electrica character of the answering-
jack civeuits to cause them, when idle, to co-
operate with thi: selective switching mecha-
nism as if they ~vere busy, to enable the said
mechanism 'to pass the -same into cotpera-
tion with an idle answering-jack circuit that
may be used, the first group of answering-

95

100

jack’ circuits co-responding to each group -

“of telephone lizes extending to the first

switch-board section, the second group to the
second switeh-board séction; and so on, said
selective mecharism operating with the: an-
swering-jack ci¢uits to connect the idle
answering-jack circuits with calling lines in
the order in whish the groups of answering-
jack circuits are connected with the switch-
board sections, :nd cord circuits in associa-

110

tion with sald answering-jacks provided -

with answering-plugs for engagement with
sald jacks, subst:ntially ag described. C

23.° A multipl. syvitch-board. telephone ex-
change system including a pluiality. of tele-
phone lines diviled into groups and multi-:
pled to different sections of thé multiple
switch-bodard, a 2lurality of answering-jack
cireuits for euch group of telephone lines
also divided int» groups and extending to
answering
switch-board, the:answering-jacks of each
group - being disributed among. the -opera-

cirenit relation ysith.thelines.and.in¢luding
traveling answering-terminals of the an-

jacks at different sections of- the,;

115

120
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‘tors’ positions at each section, automatically
soperated selective switching: inechanism. in
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24

swering - jack civcuits and multipled tele-
phone line terminal contacts engaged by
suid answering-terminals, whereby the an-
sw ing ends of the answering-jack circuits

~are connected with calling lines, apparatus

for clhiecking the operation of the selective
switching mechanism, answering - jack eir-
ciit apparatus governing the aforesaid ap-
paratus to enable the selective switching
mechanism to avoid busy answering-jack
circuits, apparatus for changing the electri-
cal character of the answering-jack ecircuits
to cause them, when idle, to cooperate with
{he selective switching mechanism as if they
were busy, to enable the said mechanism to
pass the same into codperation with an idle
answering-jack circuit that may be used, the
first group of answering-jack circuits corre-
sponding to each group of telephone lines
extending to the first switch-board section,
the secondl group to the second switch-board
section, and so on, said selective mechanism
operating with the answering-juck circuits
to connect the idle answering-jack cireuits
with ealling lines in the order in which the
groups of answering-jack circuits are con-
nected with the switelh - board sections, and
cord cireuits in association with said an-
swering-jacks provided with answering-
plugs for engagement with said jacks, sub-
stantially as described. '

24. A telephone exchange system whose
telephone lines have line-jucks and answer-
ing-jack circuits provided with answering-
jacks, selective switching mechanism in cir-
cuit relation with the lines for uniting call-
ing telephone lines with idle answering-jaclk
cirenits and including traveling answering-
torminals of the answering-jack civeuits and
wultipled telephone buoe terminal-contacts
enoaged by said answering-terminals, appa-
ratns governed by the answering-jack cir-
cuits and selective switehing mechanism in-
fueneing the selective switching mechanism
to enable it to operate when the answering
end of an answering-jack civeuit connects
with a calling line theveupon to eause the
arrest of said answering end, mechanism for
causing the idle answering-jack civenits to
cooperate with the selective mechanism as if
said latter idle answering-Jack cireuits were
busy, whereby they may he passed by the se-

lective mechanism, and cord clreilits in asso-

ciation with said answering-jacks provided
with answering-plugs for engagement with
saidl jacks, substantinlly as deseribed.

95, A telephone” exchange. system whose
telephone lines have line-jucks and answer-
ing-jack civeuits provided with answering-
jacks, selective switching mechanism in cir-
cuit relation with the lines for uniting call-
ing telephone lines with idle answering-jack
circuits and including traveling answering
terminals of the answering-jack circuits and
multipled telephone line terminal contacts

1,223,340

engaged by said answering-terminals, a call-

ing signal apparatus operatively associated

with each answering-jack ciretit and oper-
ated by a calling subscriber, and cord cir-
cnits in association with said answering-
jacks provided with answering-plugs for en-
gagement with said jacks, the connecting
pligs cobperating with the answering-jacks
to efface line signals, substantially as de-
scribed. i

26. A telephone exchange system whose
telephone lines have line-jacks and answer-
ing-jack circuits provided with answering-
jacls, sclective switching mechanism in cir-
cuit relation with the lines for uniting call-
ing telephone lines with idle answering-jack
c¢irevits and including traveling answering-
terminals of the answering-jack cirenits and
multipled telephone line terminal contacts
engaged by sald answering-terminals, relay
mechanism connected with each answering-
jack circuit and governing the selective
switching nechanism to relense the same,
and cord cireuits in association with said
answering-jacks provided with answering-
plugs for engagement with said jacks, said
relay mechanism heing jointly controlled by
the apparatus of a connected subscriber and
the operators’ cond connectors, substantially
as described.

27 A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack cirenite for
said telephone lines having switches at the
answering ends of the answering-jack cir-
euits adapted for engagement with said con-
tacts and ench having an answering-jack, an-
swering-jack eirenit motors operating the
answering ends of the answering-jacl eir-
cuits, an answering-jack cirenit motor se-
locting wechanism or governor motor i eir-
enit relation with switches at sub-stations of
said Tines. whereby said governor motor is
dperated on the initiation of a call, said gov-
ernor motor operating to select and effect
the operation of an answering-jack eireuit
motor to conneet the answering end of an
answering-jack cireuit corresponding to said
answering-jack eivenit motor with a calling
line, and cord civeuits in association with
snid answering-jacks provided with answer-
ing-plugs for engagement with said jacks,
substantially as described.

w8, A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plueality of answering-jack cireuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagenent with said con-
tacts and each having an answering-jack,
answering-jack cireuit imotors operating the
answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor se-
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_operated on. the initiation of a call,.said
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Jecting' mechanism or governor motor in cir-
cuit rélation with switches at sub-stations of

said lines, whereby said governor anotor is
operated on the initiation of a call, said gov-
ernor motor operating. to select an answer-
ing-jack circiit motor to ‘connect the an-

swering- erid of an answering-jack circuit’

coresponding to said answering-jack circnit
motor with ‘s calling line, relay mechanism
effecting the operation of the answering-
jack ‘eircuit motors, circuits including said
latter miechanism and regulated by the gov-
ernor ‘motor, and cord circuits'in association
with 'said answering-jacks provided with an-
swering-plugs for engagement with said
jacks, ‘substantially as described. :
29.”A’ telephone exchange system includ-
ing a-plurality of telephone lines having
line-jacks anid multipléd terminal contacts, a
phurality of answering-jack circujts for said
telephone lines having switches at the an-
swering ends of the answering-jack circuits
adapted for engagement with said contacts
and each having an answering-jack, answer-
ing-jack circuit motors operating the an-
swering ends of the answering-jack circuits,
an answering-jack circuit motor selecting

mechanism or governor motor in circuit re-
lation, with switches at sub-stations of said

lines, whereby said govérnor motor.is oper-
ated on the initiation of a call, said gover-
nor motor operating to select and effect the
operation  of an answering-jack  circuit
motor 'to conneét the answering end of an

-ahswering-jack circuit corresponding to said

answering=jack circuit motor with a calling
line, apparatus for checking the operation of
the answering-jack eircuit motors regnilated
by thé ‘answering-jack circuits and set into
aétion ipon erigagement of a traveling an-
swering end with a calling line, and cord
cirenits in dssociation with said answering-
jacks ‘provided with answering-plugs for en-
gagement with said jacks, substantially as
deseribed. '

30. A te]ephpne‘.exchﬁnge éystem includ- .

ing a‘__jﬁ}lurali,ty of telephone lines having
line-jacks- and "multipled terminal- contacts,
a_plurality of answering-jack circuit{ for
said telephone. lines having switches at. the
answering ‘ends of the answering-jack cir:
cuits adapted for-engigement with said con-

tacts and each liaving:an answering-jack,
‘answering-jack ¢ircuit motors operating the

affswering ends of thé answering-jack cir-
cuits, an answéring-jack circuit motor select-
ing mechanism ‘or governor motor in circuit
relation * with " switches at ‘sub-stations of
whereby siid: governor motor is

governor ‘motor operating .to select an an-
swering- ‘ r. 0. ¢ bh
answering, end of an answering:jack,circuit
corregpondin -said, answering-jack:.ein-

cuit motor with“a calling line, relay mecha-

jack ‘circuit motor. to. .connect. .the -

25
nism effecting the operation of the answer-

ing-jack circtit motors, circuits including
sald mechanisi and regulated by the gov-

ernor motor, 2 pparatus for checking the op- .
pp g p

eration of the answering-jack circult motors

_regulated by t1e ansivering-jack circuits and
_set into action upon engagement ‘of a travel-
line, and -

ing answering end with a callinF
h

cord- circuits in association with said an-

swering -jacks provided with answering-
'plugs for eng.gement with said jacks, sub-

stantially as clescribed. :
31. A teleplione exchange system includ-

g a plurality of telephone lines having

line-jacks and multipled terminal contacts,
a plurality o:' answering-jack circuits for
said telephone lines having switches at the

answering encs of the answering-jack cir-
cuits adapted “‘or engagement with said con- -

tacts and eac: having an answering-jack,
angwering-jacl: circuit motors operating the
answering encs of the answering-jack cir-
cuits, an ansv-ering-jack circuit motor. se-

_lecting mechar ism or governor motor in. cir-

cuit relation ‘vith’ switches at sub-stations
of said lines, vhereby said governor motor
is operated on the initiation of a call, said
governor niotcr operating to select an an-
swering-jack cireuit motor to connect the
answering end of an answering-jack circuit
corresponding to-said answering-jack cir-
cuit: motor wish a calling line, answering-
Jjack circuit rclay. mechanism-operating to

permit the answering-jack circuit motors to-
actuate the answering ends of the answer-
ing-jack circuits when said answering-jack
are idl: and to prevent the operation

circuits
of said answering-juck circuit motors when
their associate | answering-jack circuits are
busy, and cord circuits in association with
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90
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100

105

said answering-jacks provided with answer-
ing-plugs for engagement ‘with. said Jacks,

substantially as described. .
32. A telephone exchange system includ-

ing a plurality of telephone lines having

line-jacks and multipled terminal contacts,

a plurality of answering:jacl -circuits- for
.said’ telephone lines having switches' at" the
.answering ends of the answering-jack <¢ir-

cuits adapted for erigagemeént with said con-
tacts and eact. having an. answering:jack,

-answering-jack circuit motors operatinig the

110

116

answering ends of the answering-jack eir-:
cuits, an answering-jack circuit motor se-

lecting. mechanism or governor motor in cir-
cuit relation v-ith sivitches at sub-statiorns

120

of said lines, vrhereby said governor motor -

‘is operated on the initiation of a eall, said
.governor: motor operating to -sélect an an:

swering-jack circuit motor to connect ‘the

answering: end of an answering-jack ¢ircuit
‘corresponding to said answering-juck - cirs
‘cuit motor witly. a-calling line, relay mechs
nism effecting’ the operation ‘of' thé answer-"

ing-jack circuit motors, circujts “including

185
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said mechanism and regulated by the gov-
efnor motor, answering-jack cirenit reluy
mechanisin operating to permit the answer-
ing-jack circuit motors to actuate the an-
swering ends of the answering-jack circuits
when said answering-jack circuits are idle
and to prevent the operation of said an-
swering-jack circuit motors when their asso-
ciated answering-jack circuits are busy, and
cord circuits in association with suid an-
swering-jacks provided with answering-
plugs for engagement with said jacks, sub-
stantially as described. -
33. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits for
sald telephone lines having switches at the
answering ends of the answering-juck cir-
cuits adapted for engagement with said
contacts and each having an answering-jack,
answering-jack circuit motors operating the
answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor se-
lecting mechanism or governor motov in ¢ir-
cuit relation with switches at sub-stations of
said lines, whereby said governor motor is
operated on the initiation of a call, said gov-
ernor motor operating to slect an answer-
ing-jack circuit motor to connect the an-
swering end of an answering-jack circuit
corresponding to said answering-jack eir-
cuit motor with a calling line, apparatus for
checking the operation of the answering-
ack circuit motors regulated by the unswer-

ing-jack circuits and set into action” upon -

engagement of a traveling answering end
with a culling line, answering-juck circuit
xelay mechanism operating to permit the an-

-swering-jack circuit motors to actuate the

answering ends of the amswering-jack cir-
onits when said answering-jack cireuits five
idle and to prevent the operation: of said an-
swering-jack cireuit motors when their asso-
ciated answering-jack circuits are busy, and
cord circuits in association with-said an-
swering-jacks provided with answerinig-
plugs for engagement with said jacks; sub-
stantially as. described.

34. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with swid .con-
tacts and each having an answering-jack, an-
swering-jack circuit motors operating the
answering ends-of the answering-jack cir-
cuits, an answering-jack circuit motor select-
ing mechanism or governor motor in circuit
relation with switches at sub-stations of said
lines, whereby said governor motor ts oper-
ated on the initiation of a call, snid governor
motor operating to select an answering-jack

~wwering-jack circuits are idle

1,228,349
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circuit motor_to connect the answering end
of an answering-juck circuit corresponding
to said answering-juck circuit motor with u
‘calling line, relay mechanisi effecting-the
operation of the answering-jack cirenit mo-
tors, cirenits including said mechanism and
regulated by the governor motor, apparatus
for checking the opeération of the answer-
Ing-jack cireuit motors regulated by the an-
swering-jack circuits and set info action
upon engagement of o traveling answering
end with a calling line, answermg-jack cir-
cuit relay mechanism operating to permit
the answering-jack circuit motors to actuate
the answering ends of the answering-juck
circuits when said answering-juck cireuits
ave idle and to prevent the operation of said
answering-jack cireuit motors when their as-
sociated answering-jack circuits. are husy,
and cord circuits I association with said
answering-jacks provided with answering-
plugs for engagement with said jacks. sub-
stantially as deseribed.

33. A telephone exchange system includ-
ing a plurality of telephoue lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits for
said telephone lines liaving switches at the
answering ends of the answering-jack cir-
cuits.adapted for engagement with said con-
‘tacts and each having an answering-jack, an-
swering-jack’ cireuit motors operating the
answering ends of the answering-jack civ-
cuits, an answering-jack circuit motor select-
g mechanism or governor motor in cirenit
relation with switches at sub-stations of said
lines, whereby said governor wotor is oper-

‘ated on the mitiation of a call, said governor

motor operating to select an answering-jack
cireuit motor to connect the answering end
of an answering-jack corresponding to suid
answering-jack cireuit motor with a ealling
line, answering-jack circuit relay mechanism
operating to permit the answering-jack cir-
cuit motors to uctuate the answering ends of
the answering-jack circuits when said an-

and to prevent
the operation-of said answering-jack circuit
motors when their asseciy
circuits are busy, apparatis-whereby idle an-
swering-jack circints may codperate with the
relay mechanism that prevents the operation
of the'answering-jack cirenit motors to cause
idle answering-jack circuits to act upon said
relay mechanism as if said idle answering-
jack circuits were busy, and cord circuits in

-association with said answering-jacks pro-

vided with answering-plugs for engagement
with said jacks, substantially as described.
36. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal cohitacts,
a plurality of answering-jack circuits for
said telephone lines having: switches at the
answering ends of the mswering: juck eir-
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cuits adapted for engagement with said con-
tacts and each having an answering-jack, an-
swering-jack circuit motors operating the
answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor select-
ing ‘mechanism or governor motor in cireuit
relation with switches at sub-stations of said
lines, whereby said governor motor is oper-
ated on the initiation of a call, said governor
motot' operating to select an answering-jack
circuit :motor to connect the answering end
of: an: answering-jack corresponding to said
answerinig-jack eircuit motor with a calling

line, relay méchanism effecting the opera-
tion .ef ‘the answering-jack circuit motors,

cirehits'including said mechanism and regu-
lated by the governor motor,

the -answering ends .of the answering-jack
circuits- when said answering-jack circuity
are idle.and to prevent the operation of said

- answering-jack circuit motors when their as-
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sociated answering-jack circuits are busy, ap-
paratus whereby idle answering-jack circuits
may :codperate’ with -the relay mechanism
that prevents the operation of the answer-
ing-jack circuit motors to cause idle answer-
ing-jack circuits to act upon said relay mech-
anism as if said idle answering-jack circuits
were busy, .and cord circuits in association
with said answering-jacks provided with an-
swering-plugs for engagement with said
jacks, substantially as described. »

37.. A telephone exchange system includ-
ing a plurality of tele hone lines having
line-jacks and multipled terminal contaects,
a plurality of -answering-jack cireuwits for
said telephene lines
answering ends of the answering-jack cir-
cuits adapted for engagement with siid con-
tacts and each having an answering-jack,

answering-jack circuit motors operating the

ahswering ends of the answering-jack cir-
cuits, an answering-jack circuit ‘motor se-
lecting mechanism or governor motor in cir-
cuit relation with switches at sub-stations of
said lines, whereby:
operated on the initiation of-a call, said gov-
ernor.motor operating to select an answer-
ing-jack circuit motor. to. connect -the . an-
swering end of an

motor with a calling line, apparatus” for
checking the operation of ‘the answering-

cuit, motors regulated by.the answer-
sireuits and set into action upon
a traveling a‘ns;ve_ring end witt

anism-op-

answering-jack -
circuit relay mechanism operating to permit -
- the answering-jack circuit motors-to-actuate

having switches at the -

said governor miotor s

‘ answering-jack - corre- !
sponding: to  said Aanswering - jack circuit”

£ -

2rjack: cireuit,
ring.ends of the
#said telephéne ‘lies havi
--answering’ ends ' f ‘ths -

a7

tors when thsir associated answering-jack
circuits are lusy, apparatis whereby idle
answering-jac ¢ circuits may codperate with

.the relay mechanism tliat prevents the opera-

 lines, whereby

‘motors when the

‘ing mechanism or

motor operatin;;
sewreuit. motor ti
of an:answerin 2-Jack circuit corresponding .

tion of the answering-jack circuit motors
to cause idle nsw ering-jack circuits to act

upon said reliy mechanism as if said idle.

answering-jacl: circuits were busy, and cord
circuits in assiciation with said answering-
jacks provided with answering-plugs for en-
gagement witl, said
described. - o

38. A telept one exchange. system includ-
Ing a plurality of telephone lines having
line-jacks and multiplec%) terminal. contacts,
a plurality of answering-jack 'circuits for

7(

75

jacks, substantially as -

80

said telephone lines having switches at the .

answering ends of the answering-jack cir-
cuits adapted fir engagement with said .con-
tacts and eacl having an answering-jack,
answering-jack circuit motors operating the
answering ends of the answering-jack cir-
cuits, an answe ing-jack circuit; motor select-
i governor motor in circuit
relation with syvsitches at sub-stations of said
] said governor motor is oper-
ation of a call, said governor
to select an answering-jack
connect the answering. end

ated on the init,

to said answeriig-jack circuit motor with-a
calling line, re ay mechanism effecting the
operation of th:
tors, circuits in luding said mechanism and

regulated by th: governor motor apparatus
for checking the ’

ng-jack cireuits and set into action upon
engagement of a traveling answering end
with the line te ‘minal contacts of g calling
line, answering- ack circuit relay mechanism

‘Operating to peimit the answering-jack cir-
to a ‘the answering ends of .
‘the answering-jick circuits when' said an-

cuit motors to a« tuate

swering-jack cir uits are idle and to prevent

‘the operation of said answering-jack cireuit
associated answering-jack:

circuits- are bus 7, apparatus whereby idle

‘answering-jack <ifcuits may codperate with

f

calling:line, -

the relay mechan ism that prevents the opera-
tion of the answ *ring-jack cireuit motors to

85
920

95

answering-jack- circuit mo- .-

100.

f eckil operation of the answering- .
Jack circuit mot >rs regulated by the answer-

105
110-

115

cause idle angw ering-jack circuits to act -

upon said’ relay
answering-jack’ circuits were busy, and cord

‘circuits-in ‘association with said” answering-
with answering-plugs for-

jacks provided

mechanism as if said idle. -

120

engagement with said jacks, substantially as . v

drseribed. : ‘ .
. +89.“A: telephor & exchange system includ-

aplurality “of 'a ngwering

its adapted for o

ing. a plurality Qf-'telepho_ne‘;l_in‘e_s_,,having ‘
ne-jacks ‘and 'm u]t‘ip]eg_l’ ‘terminal t;dnt;acts_,r g
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tucts and each having an answering- ]d(k,
answering-jack cireuit motors oberﬂtmg the
answering ends ‘of the answering-jack cir-
cuits, an answering-jack cireuit motor select-
ing mechanism or governor motor in cireuit
velation with switches at sub- stations of said
lines. whereby said governor motor is oper-
ated on the initiation of a call.said governor
nmtm— gperating to select and effect the op-

ation of an_answering-jack circuit motor
t() connect the answering end of an answer-
ing-jack cireuit (ouespondmrr to said an-
-jack cirenit motor with a calling
line, apparatus for checking the opery ation
of the answering-jack circuit motors set into
action npon engaﬂement of a traveling an-
swering end with a calling line, and cord

'on(\ul,ts in associntion with said answ ering-

jacks provided with answering-plugs for en-
gagement with said jacks. bnbst(\ntx.ll]'\' as
described.

10. A telephone exeliange system inelud-

“ing a plurality of teleplione Iines having

line-jacks and wultipled terminal contacts.
a plurality of answering-jack cirenits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
enits adanted for engagement with said con-
tacts and each having aun answering-jack,
answering-jack cirenit motors operating the
answering ends of the answering-jack eir-
cuits. an answering-jack cireuit motor select-
ing' mechanism or governor motor in cireuit
with switches at sub-stations of
said lines, whereby said governor motor is
aperated on the itiation- of a call, said
covernor motor operating to sole(t an an-
swering-jack civemt wotor to connect the an-
swering end of an answering-jack cireut
corresponding to said answering-jack cir-
et motor with a ealling line, relay mecha-
nism effecting the operation of the answer-
ing-jack ecivenit motors, eirenits including
gaid mechanism and regulated by the g()\"
ernor motor, apparatus for checking the op-
eration of the answering-jack circuit motors
sot intoaction upon engngement of a trav-
cling answering end w ith a calling line, and
cord cireuits in associntion with said answer-
ing-jacks provided with answering-plugs for
engagement with said jacks, qubstantullv as
described.
41, A telephonie exchange svstem includ-
ing a phurality of te]oplmxu Jines having
]m(*-].u-l\s and multipled términal contacts, a
plurality of answering-jack cireuits for said
te]o‘phone lines having switches at the answer-

“tig ends of the answering-jack circuits gdapt-

“ed for engagement with said contacts and

60 ¢

65

each having an answer mg -jack, answering-
jack mlcmt motors operltmtr the answering
ends of the answering-jack circuits, an an:

'b\\'(‘l‘ll]o'- jack ClI’CllIC lll()tOl' sele('tlno mecha-

nism or governor motor. in clrclut relation
with switches at sub stutions of said lines,

1,228,340

whereby said governor motor is operntcd
on -the initiation of a call, said governor
motor operating to select an answering-jack
cirenit motor to connect the answering end
of an answering-jack circuit corresponding
to said answering-jack circuit motor with a
calling ]me, mechanism operating to permit
the answering-jack circuit motors to actuate
the answering ends of the answering- -jack
circuits when said answering-jack circuits
ave idle and to prevent the operation of said
answering-jaclk circuit motors when their as-
sociated answering -jack circuits are busy;
and cord circuits in association with s(ud
answering-jacks provided with answerin
plugs for engagement with said jacks, su
stantially as descrilsed.

492. A telephone exchange svstem includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with said con-
tucts and each lm\mn an answering-jack,
answer mg -jack circuit motorb operatu)tr tlu,
answering ends of the answering-jack cir-
cuits, an answering-jack cirenit motor select-
ing mechanism or governor motor in ecireuit
relation with switches at sub-stations of said
lines, whereby said governor motor is op-
erated on the initiation of a ecall, said.gov-
ernor motor operating to select an answer-
ing-jack circuit motor to connect the an-
swering end of an answering- jack’ cirenit
(‘onospondma to said answermv-]f\ck cir-
cuit motor with a calling line, relay mecha-
nisy effecting the operation of the answer-
mg-jack cireuit motors, circnits Including
said mechanism and - regulated by the gov-
ernor motor, mechanism operating to per-
mit the answering-jack circuit motors to ac-
tuate the answering ends of the answering-
jack circuits when “said answ ering-jack cir-
cuits are idle and to prevent the cperation
of ‘suid answering-jack circuit motors when
their associated answering-jack circuits arve
busy, and- cord circuits in association w1th
said answering-jacks provided with answer- '
ing-plugs. for engagement with said jacks,
qubqt‘mtmllv as described.

_43. A telephone exchange -system includ-
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ing a plurality of telephone lines having -

line- jacks and multipled terminal Contacts,
2 plurality of answering-jack circvits for
suid telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with sfu(l con-
tacts and each having an auswering-jdck;
answering-jack circuit mot()rs operating the

answering ends of the answering-jack cir--

cults, an 4 rmswermg -jack circuit motor select-
ing mechanism or governor motor in cirguit,
relation with switches at sub-stations of. said -

»hnes Whereby said governor moter is op-

K
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i1+ erated on ‘the initistion .of 4’ dall,'said gov:

ernor motor operating to select an arnswer-

ing-jack circuit motor to connect the answer-

ing-end of an answering-jack circuit corre-.
5 sponding to said answering-jack circuit mo-

tor; with a calling line, apparatus for check-

‘ing the operation of the answering-jack cir--

cuit motors set into action upon engage-
ent of a’traveling answering end with a
o calling line, answering - jack: circuit relay
" mechanism operating to permit the answer-
ing-jack circuit- motors to actuate the an-
swering ‘ends of the answering-jack circuits
“when said answering-jack circuits are idle
| Erevent, the operation of said answer-
“ing-jick ‘circuit motors. when their associ-
_ated answering-jack circuits are busy, and
cord -circvits In association with said an-
swering'-jacks provided with -answering-
‘plugs for engagement with said jacks, sub-
stantially .as described. ‘ .
44. A telephone exchange system includ-
g a plurality of. telephone lines having
hne-jacks and-multipletf terminal contacts,

25 a plurality of answering jack circuits for-

said telephone lines having switches at the
answering ends’ of: the answering-jack cir-
cuits adapted for engagement with said con-
tacts and 'each having an answering-jack,
59 answering-jack circuit motors operating the
answering ends of the answering: jack cir-
cuits, an answering-jack circuit motor select-
ing mechanism or governor motor in circuit
relation with switches at sub-stations.of said
55 lines, whereby said governor motor is op-

erated on the initiation of a call, said gover-
" nor ‘motor operating to select an answering- :

jack circuit motor to connect the answering
“end of an answering-jack circuit correspond-
49.1ng to said answering-jack cireult motor

with a calling line,“apparatus for checking .

the operation of -the answering-jack circuit
motors regulated by the answering -jack’ cir-
cuits and set into action upon engagement of

42 a traveling answering end with a calling
line, mechanism operating to permit the an-

. swering:jack circuit motors to actuate the
answering ends of the answering-jack cir-
-¢uits when 'said answering-jack circuits are

"y, idle and to’prevent the operation of said

answering-jack cireuit -motors when. their
" asgociated. an§wer1ng-]acl{ circuits are busy,

- and -cord- circuits' in- association. with said’
- answering-jacks. provided with answering-
55 plugs’ for ‘engagement with said jacks, sub-

“gtantially as described. o

=45, A telephoné exchange system includ-
“ing aplutality of telephone lines having line-
£ judlés and multipled terminal contacts, a. plu-

hs rality of ‘a‘nswerinlg—jack eircuits ~for said
v telophene lines having switches at the an-

'swering ends of the answering-jack circuits

" adapted for engagement. with said contacts .

woiiid each-having an answering-jack, answer-

55 ing-jack circuif motors -operating the an-

“and cord diret its in”agsochition with' sald

20

+ swering ends of the answeringjack eircuits,
an ‘apswering-jack’ ‘civcuit motor- selecting
inechanism or governor métor. in circuit re-
lation with' 'sv/itches’ at substations of said
lines, whereby said governor. motor is .op-
erated on the :nitiation of a call, said gover-
nor motor operating to select ah answering-
jack circuit motor to connect' the answering
end of an ansv-ering-jack cireunit correspond-
ing to said :nswering-jack circuit Inotor
with a calling line, apparatus for chécking
the operation of the answering-jack ¢éircuit
motors set intc action upon engagemernt of a
traveling answering end with a calling’ line,
mechanism op irating to permit the answer-
ing-jack circut motors to' actuate thé an-

“swering ends of the answering-jack’ ¢ircuits

"when said an:wering-jack cireuits sare idle .
and to prevent the. operation of said answer-
ihg-jack circtit motors when' thefr asso-
ciated answeri 1g-jack circuits are busy; and
cord circuits ir "association with said angwer-
ing-jacks provided with . answering:plugs
for engagement with said ‘jacks, substan-
tially as‘descr bed. R SRR

46. A telepl one exchange system includ-
ing ‘a plurality of telephone lines' having
line-jacks and multipled terminal contacts, a
plutality of ar swering-jack circuits for said

" telephone line;s having switchés dt the #i-
swering ends «f the answering-jack circuits
adapted for ergagement with said- cofitacts
and each havir g an answering-jack, answer-
ing-jack - circu & motors operating the’ an-
siwering ends ¢f the answering-jack circuits,
an answering-jack cirenit motor -selecting
mechanism or governor motor-in-circuit re-

lation with switchés at sub-stations of said
lines, whereby said governor motor-is op-

erated on the 11itiation of a call, ~aid ‘gover- 105
nor motor ope ating to seleci -an answering- -
jack circuit motor fo connect the answering
end of an a)swering-jack  eircuit corre-
sponding to sa d answering-jack circuit mo-

‘tor with a call ng line, relay mechanism ef-
fecting the opiration of tlie arswering-jack
cireuit otors, ircuits including said mecha-
nism and reguiated by the governor motor,

“apparatus for :hecking the operation of the
ansivering-jack circuit motors set into-action
upon engagem :nt of a traveling answering
end with a calling line,-answeéring-jack: cir-
cuit relay mechanism operating to: permit
the answering- jack cireuit motors £6 actuate |
the answering ends of thé answering-jaek 120

¢ireuits when . said answering-jack cirouits

are idle and to prevent the operation of said
ansivering-jack circuit motors when? their
agsociated ansyviering-jack-circuits-are busy,
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answering-jacks provided with. answering- =
‘plugs for engagement with said: jacks, sub-
stantially ag deseribed.” - & coon T

47 A telephone exchange system includ-
ing a plurality -of ‘telephone line: ‘having 130
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line-jacks and multipled terminal contacts,
a plurhlity .of answering:jack circuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with said con-
tacts and each having an answering-jack,
answering-jack circuit motors
the answering "ends of the answering-jack
cireuits, an answering-jack circuit motor
selecting mechanism or governor motor in
circuit relation with switches at sub-sta-
tions of said lines, whereby said governor
motor is operated on the.initiation of a call,

-said governor motor operating to select an

answering-jack circuit motor to connect the
answering end of an answering:jack circuit
corresponding to said answering-jack circuit

-motor with & calling line, relay mechanism

effecting the operation of the answering-jack
circuit- motors, circuits inchuding said mech-
anism and regulated by the governor nmotor,
apparatus for checking the operation of the
answering-jack circuit motors regulated by
the answering-jack circuits and set into
action upon engagement of a traveling an-
swering end with a calling line, mechanism
operating to permit the answering-jack ecir-
cuit motors to actuate the answering ends
of the answering-jack circuits when said an-
swering-jack circuits are idle and to pre-
vent the operation of said answering-jack
circuit motors when their associated an-
swering-jack civeuits are busy, and ¢ord ecir-
cuits 1n assoclation with said answering-
jacks provided with answering-plngs’ for
engagement with said jacks, substantially
as described.

48. A’ telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack cirenits for
said telephone lines having switches at- the
answering ends of the answering-jack cir-
cuits adapted for engagement with said con-
tacts and each having an answering-jack,
answering-jack circuit motors operating the
ends of the answering-jack circuits, an an-
swering-jack circuit motor selecting mecha-
nism or governor motor in circuit relation
with swifches at substations of said lines,
whereby said governor motor is operated on
the initiation of a call, said governor motor
operating to select an answering-jack cir-
cuit motor to connect the answering end of
an answering-jack circuit corresponding to
said answerthg-jack cireuit motor with a
alling line, relay mechanism effecting the
operntion of the answering-jack line, relay
mechanism effecting the operation of the
answering-jack circuit motors, cirenits in-
cluding suid ‘mechanisin and regulated by
the governor tiwtor, apparatus for checking
the operation of the answering-jack eireuit

“motors set into action upon engagement of

a traveling afswering end with a calling

operating “-associate

1,223,840

line, mechanism operating to permit the an-
swering-jack circuit motors to actuate the
answering ends of the answering-jack cir-
cuits when said answering-jack circuits are
idle and to prevent 'the operation of said
answering-jack circuit motors when their
! answering-jack circuits are busy,
and cord circuits in association with said
answering-jacks provided with answering-
plugs for engagement with said jacks, sub-
stantially as described.

49. A telephone exchange system includ-
ing a plurality of telephone lines having

line jacks and multipled terminal contacts,.

a plurality of answering-jack circuits for
said telephone lines having switches at the
answering ends of the answering-jack ecir-
cuits ndapted for engagement with said con-
tacts and each having an answering-jack,
answering-jack circuit motors operating the
answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor se-
lecting mechanism or governor motor in cir-
cuit relation with switches at sub-stations
of said lines, whereby said governor motor
is operated on the initiation of a call, said
governor motor operating to select an an-
swering-jack circuit motor to connect .the
answermg end of an answering-jack cor-
responding to said answering-jack - circuit
motor with a calling line, mechanism oper-
ating to permit the answering-jack circuit
motors to actuate the answering efids of the
answering-jack circuits when said ~answer-
ing-jack circuits are idle and to prevent the
operation of said answering-jack gircnit mo-

tors when their associated answering-jack

circuits are busy, apparatus whereby idle
answering-jack circuits may coperate with
tlie relay mechanism that prevents the opera-

“tion of the answering-jack circuit motors to

cause idle apswering-jack circuits to act
upon said relay mechanism as if said idle
answering-jack circnits were busy, and. cord
cirenits in association with said answering-
jacks provided with answering-plugs for en-
gagement with said jacks, substantially as
described. -

-~ 50. In a telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,

ca plurality of answering-jack cireuits for
said telephone lines having switches at the.
“answering ends of the answering-jack cir- -
cuits adapted for engagement with said.con--

tacts and cach having an answering-jack,
answering-jack circuit motors operafing the
answering ends of the answering-jack cir-
cuits, an answering-jack; circuit motor se-
lecting mechanism or governor motor in cir-
cuit relation with switches at  sub-stations
of saild lines, whereby said governor motor
is operated on the-initiation of o call, said
governor motor operating to select an an-
swering-jack eivcuit motor to connect the
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. answerlng end of an answerlng,,]aok' eircui

corresponding .to, said answering-jack cir<-
cuit motor with a callingline, relay mecha- -

.. pism effecting the operation of the answer-
5 ing-jack circuit. motors, circuits including
" sald mechanism and regulated by. the gover-
nor’motor, mechanism operating to permit
‘the ‘answering- jack circuit motors to actu-
ate ‘the answeéring ends of the answering-
10
of said answering- jack cireuit motors when
their associated answering-jack’ circuits are
busy, apparatus whereby idle answering-jack
circuits may cobperate with the mechanism
that prevents the operation of the answer-
ing-jack circuit motors to cause idle answer-
ing-jack -circuits’ to act upon said relay
.. mechanism as if said idle answering-jack
20 circuits were busy, and cord circuits 1n as-
. - sociation . with said answering-jacks pro-
- vided with answemng plugs for . engage-
ment with sald ]acks, substantlally as - de—
“seribed.

16

25
ing a plurality of telephone lines having
line-jacks and multlple(f terminal contacts,
a plurality of answering- jack. circuits for

. sald: telephone lines. having switches at the

30 answering ends of. the answering-jack ‘cir-

““cuits adapied for engagement with said con-

_tacts and each having an.answering-jack,

' answerlng-]ac'{ circuit motors operating the

unswermg ends of the answering-jack cir-
cuits, - an answering- -jack circuit motor ' se:
lectmg mechanism or governor motor in eir:

- cuit relation with switches at sub-stations

35

of said. lines, whereby said governor ‘motor .

- -is operated on the dnitiucion of a ¢all, said
140

answering end of an answering-jack circuit
corresponding to said answering-jack - cir-
.~ cuit. motor with a calling- Jine, mechanism

45 effecting the operation of the answering-

“jack circuit motors, circuits including said

" mechanism and regulated by the. governor.
‘motot, answering-jack circuit relay mecha-::
nism operating to permit the answermg -jaeck: ;7

50 circuit motors to actuate the answering ends:.:
of the answering- ]ack circyits'when: said-an-.
swering-jack circuits are idle and to prevent-

_the operation of said answering-jack cirguit
. . ‘motors when their associated answering-
55 jack circuits are busy, apparatus whereby

1dle answering=jack circuits ‘may codperate

Cwith the relay mechamsm that prevents the

© oper atmn of the answering-jack circuit mo-..

_ tobs to.canse idle answering-jack; circuits, to
60 act upon said relay mechanism.as if said

idle. answering-jack circnits were busy, and .

cord circuits: in association with said an-

swering-jacks provided: with answering-

s plugs for engagement with said jacks, sub-
65 stantmlly a8’ described. .
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“Ehatid

jack circuits when said answering-jack cir- .
cuits are idle and to. prevent the operation-

51. A fele hone exchange system mclud-.

governor, motor operating. to select an .an--
swermg-]ack circuit motor to connect the - -
ding -4 pluraliy . of telephone lines having

‘,.]me jacks-and multipled terminal contacts,

‘puits, an answ ermg jack eireuit. moto
: lecting mechar ism or governor motor. i
- cuit relation w th sw;tches at sub- stations of

calling lme, af para,tus ;f:'or checkmg the . op-~

8’1
TRk R T R RN TR BRI :
52 A tele1 Hoite exchange system mclud

ing a .plurality of telephone lines having

line-jacks. an i multipled terminal contacts,
a -plurality «f answering-jack circuits for
said telephone lines having switches at the
answering erds of the answermg—]ack cir-
cuits ada (fted for engagement with said con-
tacts and each ha,vmg an answering-jack,
answering-jack circuit motors operating the
answering ends of the answering-jack cir- 75
cuits, an ans wering-Jack circuit motor se-

lecting mechanism or governor motor.in cir-

cuit relatlon with switches at sub-stations of

said. lines, wlereby -said governor.motor is
operated on the initiation of a call, said 8>
governor molor operating to-select an an-

- swering-jack circuit motor to connect:the

answering el of an answering-jack circuit
corresponding’ to said answering-jack’ cir:
cuit motor -with a calling line, mechanmm 8
effecting the operation of the answering-
jack circuit riotors, circuits including sald
mechanism a1 «d regulated by the governor

5

.motor, mecha alsm opemtmg to permit. the

answering-jac « circuit motors to.actuate the 90
answering emnis of the .answering-jack- ¢ir-
cuits when sa d answering-jack circuits are
idle and. to yrevent the operation of said
answering-jacz circuit motors when their -
associated -ans wering-jack cireuits are busy,' 94
apparatus whoreby idle answering-jack; cir-

- cuits may codf erate with the mechanism that

prevents the operation of the answering- -
jack circuif motors to cause idle answering-.
jack cireuits to act upon said relay mecha- 100
nism as if-sail idle answermg—]ack cireuits
were busy,.and cord circuits in association

~with said an;swering-jacks provided . with

answering-pluzs for engagement with said,
jacks, substan: 1a11y as described.
53, A teleplione exchange system 1nc1ud—

105

a plurality o' answering-jack circuits. for
said telephione lines havmg switches at the 110
answering encs of the answering- jack, oir-
cuits, adapted for -engagement’ with said

-contacts and ei.ch having an answering- -jack,

answering-jacl: circuit motors operating.the.
answering encs of the answering-jack cir- 115

said lines, wh reby said governor motor: is .
operated on tho initiation of a call, said.gov- - 120
ernor motor o)erating to select an answer-
1n<r-] jack circdd. mot‘br to connect the answer-
ing end of an nswenng— )ack tor rvspondmg

to said answer ng-jack eircuit’motor with a. 105

eration of the. ng rmg jack circuit motors
set into action, 1poii engigement of a travel-
ing- answelmg end with the line: termmal-
contacts of a'ca Illng line, answering- Jack ¢éir- oy

" cnib relay mec hanism operating to permit’

i
-
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the\:a'.\rfswering-jack circuit motors to actuate
the answering ends of the answering-jack
circuits when sald answering-jack circuits
are idle and to prevent the operation of said
answering-jack éircuit motors when their as-
sociated answering-jack circuits are busy,
apparatus whereby 1dle answering-jack cir-
cuits may codperate with the relay mecha-
nism that prevents the operation of the an-
swering-jack circuit motors to cause idle an-
swering-jack circuits to act upon said relay
mechanism as if said idle answering-jack
circuits were busy, and cord circuits in asso-
ciation with said answering-jacks provided
with answering-plugs for engagement with
said jacks, substantially as described.

54. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with said
contacts and each having an answering-jack,
answering-jack circuit motors operating the
answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor se-
lecting mechanism or governor motor in cir-
cuit relation with switches at sub-stations of
said lines,whereby said governor motor is
operated on theinitintion of.a call, said gov-
ernor motor operating to select an answer-
ing-jack circuit motor to connect the answer-
ing end of an answering-jack circuit corre-
sponding to said answering-jack civenit mo-
tor with a calling line, apparatus for check-
ing the operation of the answering-jack cir-
cuit motors regulated by the answering-jack
circuits and set into action upon engagement
of a traveling answering end with the line ter-
minal-contacts of a calling line, mechanism
operating to permit the answering-jack cir-
cuit motors to actuate the answering ends of
the answering-jack circuits when said answer-
ing-jack circuits are idle and to prevent the
operation of said answering-jack circuit mo-
tors when their associatéd answering-jack
circuits are busy, apparatus whereby idle an-

swering-jack circuits may cotperate with the-

mechanism that prevents the operation of
the answering-jaclk circuit motors to cauge

“idle answering:-jack circuits Lo act upon said
relay niechanism as if said idle answering-

jack circuits were busy, and cord circuits in
association with*said answering-jucks pro-
vided with answering-plugs for engagemcut
with said jacks, substantially as described.

55. A telephone exchange system inchid-
ing a phurality of telephone lines having
line-jucks and multipled terminal contacts,
a- plurality of answering-jack circuits for
sdid telephone lines having switches at the
answering ends of the answering-jack cir-
cuits ﬁ,z;dapted{l for ehgagement with said

contacts and ehch having an answering-jack, .
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answering-jack circuit motors operating the
answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor se-
lecting mechanism or governor metor in cir-
cuit relation with switches at sub-stations of
said lines, whereby said governor motor is
operated on the initiation of a cal], said gov-
ernor motor operating to select an answer-
ing-jack circuit motor to connect the answer-
ing end of an answering-jack circuit corre-
sponding to said answering-jack circuit motor
with a calling line, apparatus for checking
the operation of the answering-jack circuit
motors set into action upon engagement of a
traveling answering end with the line ter-
minal-contacts of a calling line, mechanism
operating to permit the answering-jack cir-
cuit motors to actuate the answering ends of
the answering-jack circuits when said answer-
ing-jack circuits are idle and to prevent the
operation of said answering-jack circuit mo-
tors when their associated answering-jack
circuits are busy, apparatus whereby idle an-
swering-jack circuits may coGperate with the
mechanism that prevents the operation of
the answering-jack circnit motors to cause
idle answering-jack circuits to act upon said
relay mechanism as if said idle answering-
jack circuits were busy, and cord circuits in
association with said answering-jacks pro-
vided with answering-plugs for engagement

-with said jacks, substantially as describeld.

36, A telephone exchgnge system includ-
ing a plurality of tele‘il)honc lines having

line-jacks and multipled terminal contacts,

a plurality of answering-jack circuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engageinent with said con-
tacts and each having an answering-jack,
answering-jack circuit motors operating the

answering ends of the answering-jack cir-

cuity, an answering-=jack cirenit motor select-
ing mechanism or governor motor in circuit
relation with switches at sub-stations of said
lines, whereby said governor motor is op-
erated on the initiation of a call, said gov-
ernor motor operating to select and- effect

the operation of an answering-jack cireuit
-hotor to connect the answering -end of an

answering-jack circuit corresponding to said
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answering-Jack circuit motor with a ‘calling .

ling,. apparatus associated with the sub-
scriber’s governor motor operating upon the
selection of an idle answering-jack circuit’s
motor thereupon to release and permit re-
operation of the governor motor, sind cord
cirenits in agsociation with said answering-
jacks provided with answering-plugs.for en-
g
described.

57. A telephone exchange system includ-

ing a plurality of telephone lines having
line-jacks and multipled tevininal-contacts,
a plurality of answering-jack citcuits for

. ~

agement with said’ jacks, substantially - as.
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said telephone lines having switches at the
answering ends of the answering-jack cir-

caits adapted for engngement with said éon- -

tacts and eacli having an answering-jack,
answering-jack circuit motors operating the

answering ends of the answering-jack cir-"

cuits, an answering-jack circuit motor select-
ing mechanism or governor motor in circuit
relation with switches at sub-stations of said
lines, whereby said goternor motor is op-
erated on the initiation of a call, said gov-
ernor motor operating to select an angwer-
ing-jack cireuit motor to connect the angwer-
ing end of an answering-jack corresponding
to said answering-jack civenit motor with =
alling line, relay mechanism effecting the
operation of the answering-jack circuit mo-
tors, circuits including said latter mecha-
nism and regulated by the governor motor,

apparatus associated with the subscriber’s

governor. motor operating upon the selection
of an idle answering-jack circuit’s motor
thereupon to release and permit re-operation
of the governor motor, and cord circuits in
association with said answering-jacks pro-
vided with answering-plugs for engagement
with said jacks, substantially as described.
58.- A telephone exchange system inelud-
mg a plurality of telephone lines having
line-jacks and multipled terminal contaets,
a plurality of answering-jack cireuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-

cuits adapted for engagement with said con--

tacts and each having an answering-jack
Vr =t t=1 ]

answering-jagk cireuit motors o perating the
27J 5

answering énds of the answering-jack cir-

cuits, an answering-jack cireuit motor select-

ing mechanism or governor motor in circuit
relation with switches at.sub-stations of said
lines, whereby said governor motor is op--
erated on the initiation of a call, said gov-
ernor motor operating to select and- effect

" the operation of an answering-jack circuit

45

50

55

motor to connect the answering end of an
answering-jack cirewit corresponding to said
answering-jack eirenit motor with a calling
line, apparatus for checking the operation of

the answering-jack cirenit motors regulated

by the answering-jack circuits and set-into
action upon engagement of -a traveling an-
swering end with- a calling line, apparatus
associated with- the subscriber’s governor
motor operating upon the -selection of an
idle answering-jack circuit’s motor there-
upon to release and permit re-operation of
the gbvernor motor, and cord! circuits in

_ association’ with said :méweringjackspro—

60

65

ra plurality

vided with answering-plugs for engagement

-with said jacks, substantially as described.

59. A telephone exchange ‘system includ-
ing a plurality
line-jacks and ‘multipled terminal contacts,
of " answering-jack <circuits for
suid telephone lines having switches at the
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of telephone lines having

answering emls of tlie answering-jack cir-
- enits adapted for engagement with said con-
‘tacts and each having an answering-jack.

answering-jie < circuit motors operating the
answering ends of the answering-jack: éir-
cuits, an ansvering-jock cireuit motor se-
lecting mechaiism or governcr motor in vir-
cuit relation with switches at sub-stations of
said lines, whoreby said governor motor is
operated on thz initiation of a call, said gov-
ernor motor operating to select an answer-
ing-jack cireuis motor to connect the answer-
ing-end of an answering-jack. circuit corre-
sponding to said answering-jack circuit mo-
tor with a calling line, relay mechanism ef-
fecting the oprration of the answering-jack
circuit motors, circuits including said mech-
anism, and regilated by the governor motor,
apparatus for ~hecking the operation of the
answering-jacl circuit motors regulated by
the answering-jack cirenits and set into ac-
tion upon enga zement of 5 traveling answer-
ing end ¥vith g calling line, apparatus asso-
ciated ith the subscriber’s governor motor
operating upor the selection of an idle an-
swering-jack cireuit’s motor therenpon to re-
lease and pernit re-operation of the gov-
ernor motor, a1 d cord circuits in association
with said answering-jacks provided: with
answering-plugs for engagement with said
jacks, substantially as described.

60. A telephone exchange system includ-
ing a pluralit;--of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits for
said telephone lines having. switches at the
answering end: of the answering-jack cir-
cuits adapted for engagement with said con-
tacts and each having an answering-jack,
answering-jack eircuit motors operating the
answering ends of the answering:jack cir-
cuits, an answering-jack circuit motor select-
ing mechanism or governor motor in circuit
relation with svitches at sub-stations of said
lines, whereby :aid governor motor is oper-
ated on the initiation of a call, said. gov-
ernor motor op:rating to seléct an answer-

ing-jack. circull’ motor to connect the an-
- swering end ol an answering-)ack -cireuit

corresponding ‘o said answering-jack cir-
enit motor witl: a calling line, answering-
jack circuit reliy mechanism’ operating to
perniit. the ansv ering-jack' circuit motors to
actuaté the ansvering ends of the answer-
ing-jack circuit:: ‘when said answering-jack

88

"F0.

80

85

90

95

100

105

110

115

120

circuits are idle and to prevent the opera-

“tion of said answering-jack cireuit motors

when their assiciated answering-jack cir-:

cuits are busy, a Jparatus associated with the
subscriber’s govornor- motor operating upon
the selection of an idle ansv rering-jack eir-
cuit’s motor the eupon to release and permit
re-operation of the governor maotor, and cord
circuits in association with said answering-

jacks provided v-ith answering-plugs for en--
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agement with said jacks, substantially us
gescribed.

61. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal-contacts,
a plurality of answering-jack circuits for
said- telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with said con-
tacts and each having an answering-jack, an-
swering-jack circuit motors operating the
answering ends of the answering-jack ecir-
cuits, an answering-jack circtiit motor select-
ing mechanism or governor motor in circuit
relation with switches at sub-stations of said
lines, whereby said governor motor is oper-
ated on the initiation of a call, said governor
motoy operating to select an answering-jack
circitit motor to connect the answering end
of an answering-jack circuit corresponding
to said answering-jack circuit motor with a
calling line, relay mechanisin effecting the
operation of the answering-jack circuit mo-
tors, circuits including said mechanism and
regulated by the governor moror, answering-
jack circuit relay mechanism operating to
permit the answering-jack circuit motors to
actuate the answering ends of the answer-
ing-jack circuits when said answering-jack
circuits are idle and to prevent the opera-
tion of said answering-jack circuit motors
when their associated answering-jnck cir-
cuits are busy, apparatus associated with the
subseriber’s governor motor operating upon
the selection of an idle answering-jack cir-
cuit’s motor thereupon to release and permit
re-operation of the governor motor, and cord
circuits in association with said answering-
jacks provided with answering-plugs for en-
gagement with said jacks, substantially as
described.

62. A telephone exchange system includ-
ing a plurality of telephone lines diaving
line-jacks and multipled terminal contacts,

. plurality of answering-jack circuits for

said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with ss:d con-
tacts and each having an answering-jack,
answering-jack circuit motors operating the
answering ends of the answering-jack cir-
cuits, an answering-jack cireuit motor select-
ing mechanism or governor motor in cir-
cuit relation with switches at sub-stations

of said dines, Whereby said governor motor
‘1s operated on the
_governor motor operating to select an an-

initiation of a call, said

swering-jack circuit motor to connect the
answering end of an answering-jack circuit
corresponding to said answering-jack eir-
cuit motor with a calling line, apparatus
for checking the operation of the answer-
ing-jack circuit motors regulated by the an-
swering-jack circuits and set into action
upon engagement. of a traveling answering

1,223,349

end with a calling line, answering-jack cir-
cuit relay mechanism operating to permit
the answering-jack cirenit motors to actu-
ate the answeriug ends of the answering-
Jack circuits when said answering-jack cir-
cuits are idle and to prevent the operation
of said answering-jack circuit motors when
their associated answering-jack circuits are
busy, apparvatus associated with the sub-
scriber’s  governor motor operating upon
the selection of an idle answering-jack cir-
cuit’s motor thereupon to release and permit
re-operation of the governor motor, and cord
circnits in association with said answering-
jacks provided with answering-plugs for en-
gagement with said jacks, substantially as
described.

63. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contazts,
a plurality of answering-jack cireuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with said con-
tacts and each having an answering-jack,
answering-jack circuit motors operating the
answering ends of the answering-jack cir-
cults, an answering-jack circuit motor
selecting mechanism or governor motor in
circuit relation with switches at sub-stations
of said lines, whereby said governor- motor
is operated on thé initiation of a call, said
governor motor .operating to select an
answering-jack circuit motor to connect the
answering end of an answering-jack cireuit
corresponding to said answering-jack cir-
cuit motor with a calling line, relay mecha-
nism effecting the operation of the answer-
ing-jack circuit motors, circuits including
said mechanism and regulated by the gover-
nor motor, apparatus for checking the oper=
ation of the answering-jack circuit motors
regulated by the answering-jack ecircuits and
~eb it wetion npon engagement of a travel-
ing answering end with a calling line,
answering-jack circuit relay mechanism op-
erating to permit the answering-jack cir-
cuit motors to actuate the answering ends
of the answering-jack ecircuits when said
answering-jack circuits are idle and to pre-
vent the operation of said answering-jack
circuit motors when their associated cord
circuits are busy, apparatus associated with
the subscriber’s governor motor operating
upon the selection of an idle answering-jack
circuit’s motor thereupon to release and per-
mit re-operation of the governor motor, and
cord circuits in association with said
answering-jacks provided with _answering-
plugs for engagement with said jacks, sub-
stantially as described, C
. 64. A telephone exchange system includ-
Ing a plurality of telephone’ lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits for
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said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with said con-
tacts and each having an answering-jack,

-a1IEWwering-jack circuit motors operating the

answering ends of the answering-jack cir-
cuits, an answering-jack -cireuit motor se-
lecting mechanism or governor motor in cir-
cuit relation with switches at sub-stations
of said lines, whereby said governor motor
is operated on the initiation of a call, said
governor motor operating to select an
answering-jack eircuit motor to connect the
answering end of an answering-jack circuit
corresponding to said answering-jack circuit
motor with a calling line, answering-jack
circuit relay mechanism operating to permit
the answering-jack circuit motors to actu-
ate the -answering ends of amswering-jack
circuits when sald answering-jack circuits
are idle and to prevent the operation of said
answering-jack circuit motors when their
asscciated answering-jack ecircuits are busy,
apparatus whereby idle answering-jack cir-
cults may codperate with the relay mecha-
nism that prevents the operation of the
answering-jack circuit motors to canse idle
answering-Jack circuits to -act "upon said
relay mechanism as if said idle answering-
Jack’ circuits were busy, apparatus associ-

ated with the subscriber’s governor motor .

operating upon the selection of an idle
answering-fhck circuit’s motor thereupon to
release and permit re-operation of the
governor motor, and cord ecireuits in associa-
tion with said answering-jacks provided

‘with answering-plugs for engagement with

said jacks, substantially as described.
65. A telephone exchange system imclud-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits for
sald telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with said con-
tacts and each having an answering-jack,
answering-jack cirguit motors . operating
the answering ends of the answering-jack
circuits, an answering:jack circuit motor
selecting mechanism or governor motor in
circuit relation with switches at sub-stations
of said lines, whereby said governor motor
is operated on the initiation of a call, said
governor motor operating to select an
answering-jack circuit motor to connect the

- answering end of an answering-jack cireuit
" corresponding to said answering-jack cir-

cuit motor with a calling line, relay mecha-
nism _effecting -the operation of the answer-

ing-jack circuit motors, circuits including

. siid' mechanism ‘and regulated by the gover- .
. nor . motor, ‘answering-jack - cireuit relay -
:mechanism operating to permit the answer-
Ang-jack ¢ircuit: _gnotors fo' actuate the
-

Jack ciréuit vel:

a8

answering ends of the answering-jack cir-
ctits when sail answering-juck circuits are
idle and to pievent the operation of said
answering-jack cirenit motors when their
associated ansyrering-jack circuits are busy,
apparatus whe 'eby idle answering-jack cir-
cuits may cody erate with the relay mecha-
nism that prevents the operation of the
answering-jack circuit motors to cause idle.
answering-Jack circnits to act upon said re-
lay mechanism as if said idle angwering-jack
circuits were busy, apparatus  associated
with the subsc:iber’s governor motor oper-
ating upon the selection of an idle answer-
ing-jack circnit's motor thereupon to relense
and permit re-operation of the governor
motor, and cor cireuits in association with
said answering- jacks provided with answer-
ing-plugs for ¢ngagement with saicd jacks,
substantially as described.

66. A telephine exchange system ineclud-
ing a plurality of telephone lines having
line-jacks and nultipled terminal contacts,
a plurality of answering-jack circuits for
sald telephone ines having switches at the
answering ends of the answering-jack cir-
cuits adapted for. engagement with said
contacts and each having an answering-jack,
answertug-jack circuit motors ope rating the
answering ends of the answering-jack  cir-
cuits, an answer mg-jack circuit motor select-
ing mechanism. » governor motor in cireuit
relation with svwitches at substations of said
lines, whereby said governor motor is oper-
ated on the initirtion of a call, said governor
motor operating to select an answering-jack
cirenit motor tc connect the answering end
of ar answering-jack circuit corresponding
to sald answering-jack’ circuit motor with
a calling line, .pparatus for checking the
operation of the answering-jack cirenit mo-
tors regulated b+ the answering-jack circuits
and set into acion upon engagement of a
traveling answeing end with the line ter-
minal-contacts ¢f a calling-line, answering-
y mechanism operating to
permit the answering-j ack circuit inotors ‘to
actuate the answering ends of the answer-
ing-jack cireuits when said answering-jack
circuits are idle and to prevent the opera-
tion of said ant wering-jack circuit motors
when their asscciated answering-jack cir-

. cults_are busy, spparatus whereby ‘idle an-
‘swering-jack circuits may codperate with

the relay meéchar ism that prevents the oper-
ation of the an: wering-jack éircuit: motors
to cause idle an; iwering-jack  circuits to act
upon said relay mechanism as if said idle
answering-jack circuits were busy, appara-
tus associated with the subscriber’s governor
motor operating upon ‘the selection of an
idle answering-j: ck circuit’s motor thereup-
on to release and perinit re-operation of the
governor motor, wnd cord circuits in aséocia-
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tion with said answering-jacks provided
with answering-plugs for engagement with
said jacks, substantially as described.

67. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack cirvcuits for

said telephone lines having switches at the

answering ends of the answering-jack cir-
cuits adapteu for engagement with said con-
tacts and each having an answering-jaclk,
answering-jack citcuit motors operating the
answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor select-
ing mechanism or governor mutor in circuit
relation with switches at sub-stations of said
lines, whereby said governor motor is oper-
ated on the initiation of a call, said governor
motor operating to select an answering-jack
circuit motor to connect the answering end
of an answering-jack circuit corresponding
to said answering-jack circuit motor with a
wlling line, relay mechanism effecting the
operation of the answering-jack circuit mo-
tors, circuits including said mechanism and
regulated Ly the governor motor, apparatus
for checking the operation of the answering-
jack circuit motors regulated by the answer-
ing-jack circnits and set into action upon en-
gagement of a traveling answering end with
a calling line, apparatus associated with the
subscriver’s governor motor operating upon
the selection of an idle answering-jack cir-
cuit’s motor thereupon to release and per-
mit re-operation of the governor motor, and
cord circuits in association with said an-
swering-jacks provided with answering-
plugs for engagement with said jacks, sub-
stantially as deseribed.

(8. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal-contacts,
a plurality of answering-jack circuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for-engagement with said con-
tacts and each having an answering-jack,
answering-jack circuit motors operating the
answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor select-

- ing mechanism or governor motor in circuit

55
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relation with switches at substations of said
lines, whereby said governor motor is op-
erated on the initiatien of a call, said gov-
ernor motor operating to select an answer-
ing-jack circuit motor to connect the answer-
ing end of an answering-iack circuit corre-
sponding to said answering-jack circuit mo-
tor with a calling line, relay mechanism ef-
fecting the operation of the answering-jack
cirenit motors, cireuits including said mech-
anism and reculated by the governor motor,
apparatus for checking the operation of the
answering-iack circuit motors set into action
upon- engagement of a traveling answering

1,223,349

end with a calling’line, apparatus associated
with the subscriber’s governor motor oper-
ating upon the selection of an idle answer-
ing-juck cireuit’s motor thereupon to release
and permit re-operation of the governor mo-
tor, and cord circults in association with
said answering-jacks provided with answer-
ing-plugs for engagement with said iacks,
substantially as described.

69. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with said con-
tacts and each having an answering-jack,
answering-jack cirenit motors operating the
answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor se-
lecting mechanism or governor motor in cir-
cuit relation with switches at substations of
said lines, whereby said governor motor is
operated on the initiation of a call, said
governor motor operating to select an an-
swering-jack ecircuit motor to connect the
answering end of an answering-jack circuit
corresponding to said answering-jack cireuit
motor with a calling line, mechanism operat-
ing to permit the answering-jack circuit
motors to actuate the answering ends of the
answering-jack circuits when said answer-
ing-jack circuits are idle and to prevent the
operation of said answering.-jack cirenit
motors when their assoctated ‘answering-jack
circuits are busy, apparatus associated with
the subscriber’s governor motor operating
upon the selection of an idle answering-jack
elrenit’s motor thereupon to release and per-
mit re-operation of the governor motor, and
cord cireuits in association with said answer-
img-jacks provided with answering-plngs for
engagement with said jacks, substantially as
described.

70. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
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cuits adapted for engagement with said con-

tacts and each having an answering-jack,
answering-jack circuit motors operating the
answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor se-
lecting mechanism or governor notor in cir-
cuit relation with switches at sub-stations of
said lines, whereby sald governor motor is
operated on the initiation of a call, said
governor motor operating to select an an-
swering-jack circuit motor to connect the
answering end of an answering-jack circuit
corresponding to said answering-jack circuit
motor with a calling line, relay mechanism
effecting the operation of the:answering-jack
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srcuit motors, circuits including said mecha-

-nism and regulated by the governor motor,

mechanisth operating to permit the answer-

"ing-jack circuit motors to actuate the answer-

ing ends of the answering-jack circuits when
said answering-jack circuits are idle and to

“preverit the operation of said answering-jack

circuit motors when their associnted answer-
ing-jack circnits are busy, apparatus asso-
ciated with the subscriber’s governor motor
operating upon the selection of .an idle an-
swering-jack circuit’s motor thereupon to re-
lease ‘and permit- re-operation of the" govei-
nor motor, and cord circuits- in association

“with said answering-jacks provided with .

answering-plugs for engagement with said
jacks, substintially as described.

71, A telephone exchange system includ-

ing a plurality of telephone lines having
line-jacks and multipled terminal contaets,

-a plurality of angwering-jack cirenits for

said telephone. lines having switches at, the
answering ends of thé answering-jack cir-
cuits adapted for engugement with said con-
tacts and each -having an ‘answering-jack,
answering-jack circuit motors operating the

. Rnswering. ends of the answering-jack cir-

30
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cuits, an answering-jack circuit niotor se-
lecting mechanism or governor motor in cir-

cuit relation with switches at Sub-stati(_ms'

of said lines, wherely said governor motor is
operated.on the initiation of a call, said gov=

ernor motor operating-te select an fnswer-

ing-jack circuit niotor to connect the ansswer-
ing ‘end.of an answering-jack: circuit corre-
sponding - to  said “answering-jack -circnit
motor with a galling line, apparatus for
¢hecking the operation of the answering-
Jjack circuit motors set into action upon -en-
gugenent of a fraveling answering end with
a ealling line, answermng-jack cirenit relay
meschanism operating to permit the answer-

. ing-jack circuit motors to actnate the answer-

50
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ing. ‘ends’ of the answering-jack cirenits
when said” answering-jack’ cirenits ave idle
and to prevent thie operation. of said answer-
ing-jack circuit motors when their associ-
ated answering-jack cireuits are busy, appa-
ratus associated with the subscriber’s gover-
nor motor operating upon the selection of

4nadle answering-jaek cireuit’s motor there-

upon to release and permit re-operation of

‘the governor motor,. and cord cireyits in

asseciation with snid answering:jackd pros

Nided with answering-plugs for engagement
Cwith said jacks, sulistantially as described.,

¥2. A telephone exchange system inelud-
ing a plipality of telephone: lines having -

line-jacks: i mudtipled: terminnl *contacts,
a plurality of answering-jack Ccireuits for
satd telephone bines hiaving switches at the
swering ends” of the answering-jack cie-
smits.adapted for’ engagément with said con:
ticts) and” each. having an answering-jack,

i3

anywering-jack circuit motors operating the

a7

answering ends ot the answering-jack cir-
cuits, an answer ng-jack circuit motor select-
Ing mechanism >r governor motor in circuit

“relation with switches at sub-stations of said

lines, whereby .aid governor motor is op-
erated ‘on the iritiation of a call, said gov-
ernor motor op«rating to select an answer-

ing-jack circuit jnotor to connect the answer-

ing end of an ar swering-jack corresponding
to said answering-jack circuit motor with a

-ealling line, apparatus for checking the op-

eration of the ar swering-jack circuit motors
set into action upon’ engagement of a travel-
ing answering er d with a calling line, mech-
anism_operating to. permit the answering-
jack ¢ircuit motcrs to actuate the answering
ends of the .ans wering-jack circuits when
said-ansivering-j wck circuits are idle and to
prevent the operation of said answering-

Jack circuit molors when their associated

answering-jack circuits are busy, apparatus

“assoviated with the  subscriber’s governor

motor operating 1ipon the selection of an idle

answering-jack ¢ renit’s motor thereupon to
release and permit re-operation of the gov-

ernor motor, and éord circaits in association.
with said answering-jacks providéd with
answering-plugs for engagement with said
jacks, substantial y.as, described.

73. A’ telephon: exchange system includ-
ing a plurality. »f telephone  lines having

Jdine-jacks and meltipléd terminal contaéts,

a plurality of answering-jack circuité for
said telephone lires having switches at the
answeting ends «f the answering-jack eir-
cuity adapted for mgagement with said con-
tacts and each hiving an answering jack,
arewering-jrck ci cuit motors operating the
answering” ends of the answering-jack cir-
citity, an answeriag-juck ‘cirenit motor se-
lecting mechanisnt or governor motor in cir-

it relation with switches at stib-stations of

said Tines, wherely said governor motor. is
operated on the in tiation of a call; said gov-
ernor motor oper: ting to select an answer-
ing-jack circnit motor to connect the sn-
swering end of un answering-jack civeuit
corresponding to said answering-jack cir-

“euit motor with a calling Tine, relay mecha-

nisin effecting the operation of the answer-
ing-jack_ cirenit motors, ciréuits including
said mechanism wid regulated by the gov-

‘ernor moter, appaiatus for checking the op-
~eration of the insyveering-jack circuit motors
-siet into action upoy engagement of a travel-

ing enswering enc with ‘a ealling line, an-
swering-jack. civeu t relay mechanism oper-
ating to permit il ¢ answering-jack circuit
motors to actuate the answering ends of the
answering-jack cirwuits when said answert
ing-jack citenis are idle and to prevent thé
operation” 6f said “answering-jack cireuit
motors when their -associated | answering-
jack ‘circuits are basy, apparatus associated
with the subsctiber's governor motor operat-
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ing upon the selection of an idle answering-
jack circuit’s motor thereupon to release and
permit re-operation of the governor motor,
and cord circuits in association with said
answering-jacks provided with answering-
plugs for engagement with said jacks, sub-
stantially as described.

4. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack ecircuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with said con-
tacts and each having an answering-jack,
answering-jack circuit motors operating the
answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor select-
ing mechanism or governor motor in circuit
relation with switches at sub-stations of said
lines, whereby said governor motor is op-
erated on the initiation of a call, said gov-
ernor motor operating to select an answer-
ing-jack circuit motor to connect the answer-
ing end of an answering-jack circuit corre-
sponding to said answering-jack circuit
motor with a calling line, relay mechanism

_effecting the operation of the answering-

jack circuit motors, circuits including said
mechanism and regulated by the governor
motor, apparatus for checking the operation
of the answering:jack circuit motors regu-
lated by the answering-jack circuits and set
into action upon engagement of a traveling
answering end with a calling line, mecha-
nism operating to permit the answering-jack
circuit motors to actuate the answering ends
of the answering-jack circuits when said
answering-jack civcuits are idle and to pre-
vent the operation of said answering-jack
circuit motors when their associated answer-
ing-jack circuits are busy, apparatus associ-
ated with the subscriber’s governor inotor
operating upon the selection of an idle
answering-jack circuit’s motor thereupon to
release and permit re-operation of the gov-
ernor motor, and cord circuits in association
with said answering-jacks provided with
answering-plugs for engagement with said
jacks, substantially as described. )

75. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled "terminal-contacts,
a plurality of answering-jack circuits for
said telephone lines having switches at the
answering ends of the answering-jack ¢ir-
cuits adapted for engagement with said
contacts and each having an answering-
jack, answering-jack circuit motors oper-
atifig the afisweiing ends of the answering-
jack circuits, an answering-jack circnit mo-
tor selecting mechanism or governor motor
in circuit relation: with switches at sub-
stations of said lines, whereby said governor
motor is operated on the imitiation of a

1,223,349

call, said governor motor operating to se-
lect an answering-jack circuit motor to con-
nect the answering end of an answering-
jack circuit corresponding to said answer-
ing-jack circuit motor with a calling line,
relay mechanism effecting the operation of
the answering-jack circuit motors, circuits
including said mechanism and regulated by
the governor motor, apparatus for checking
the operation of the answering-jack cir-
cuit motors set into action upon engagement
of a traveling answering end with a calling
line, mechanism operating to permit the
answering-jack circuit motors to actuate the
answering ends of the answering-jack cir-
cuits when said answering-jack circuits are
idle and to prevent the operation of said
answering-jack circuit motors when their
associated answering-jack cireuits are busy,
apparutus associated with the subscriber’s
governor motor operating upon the selec-
tion of an idle answering-jack circuit’s mo-
tor thereupon to release and permit re:op-
eration of the governor motor, and cord cir-
cuits in association with said answering-
jacks provided with answering-plugs for en-
gagement with said jacks, substantially as
described. -

76. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits for

saidl telephone lines having switches at the

answering ends of the answering-jack cir-
cuits adapted for engagement with said
contacts and each having an answering-
jack, answering-jack circuit motors operat-
ing the answering ends of the answering-
jack cireuits, an answering-jack circiit mo-
tor selecting mechanism or governor motor
in circuit relation with switches at sub-sta-
tions ¢f suid lines, whereby said governor
motor is operated on the initiation of a call,
said governor motor operating to select an
answering-jack circuit motor to connect the
answering end of an answering-jack circuit
corresponding to said answering-jack cir-
cnit motor with a calking line, mechanism
operating to permit the answering-jack cir-
cuit motors to actunte the answéring ends of
the answering-jack circuits when said an-
swering-jack circuits are idle and to pre-
vent the operation of said answering-jack
circuit motors when their associated an-
swering-jack cireuits are busy, apparatus
whereby idle answering-jack circuits may
cobperate with the relay mechanism that
prevents the operation of the answering-
jack cirenit motors to' cause idle answering-
jack circuits to act upon said relay mecha-
nism as if said idle answering-juck cirecuits
were busy, apparatus associated with the
subscriber’s governor motor operating upon
the selection of an idle answering-jack cir-
cuit’s motor thereupon to release and per-
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mit re-operation of the governor motor, and
cord circuits in association with said an-
swering-jacks provided with answering-
plugs for engagement with said jacks, sub-
stantially as described. '

7. A telephone exchange system includ-
ing ‘a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack dircuits for
said telephone lines having switches at the
answering ends of the answering-jack cir:
cuits adapted for engagement with said con-
tacts and each having an answering-jack,

- answering-jack circuit motors ‘operating the.

answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor se-
lecting mechanism or governor motor in cir-
cuit relation’ with switches at sub-stations

of said lines, whereby said governor motor

is operated on the initiation of a call, said
governor motor operating to select an an-
swering-jack circuit motor to connect the

ernor motcr operating to select an answer-

8

ing-jack circuit ‘motor to connect the an- -
“swering end of an answering-jack circuit

correspond ng to said answering-jack cir-
cuit motor with.a calling line, mechanism
effecting tlie operation of the answering-
Jack circuil motots, circuits including said
mechanism and regulated by the governor

motor, ansyrering-jack circuit relay mecha--

nism operating to permit the answering-jack
circuit motcrs to actuate the answering ends
of the ansvering-jack circuits when said
answering jack circuits are idle and to pre-
vent the operation of said answering-jack
cireuit motors when their associated answer-
mg-jack eircuits are busy, apparatus where-

" by idle ansvrering-jack circuits may codper-

answering end of an answering-jack cireuit

corresponding to said answering-jack -cir-
cuit motor with a calling line, relay mecha-
nism effecting the operation of the answer-
mg-jack circuit motors, ecirenits including
saud mechanism and regulated by the gov-
ernor motor. mechanism operating to per-
mit the answering-jack circuit motors to ac-
tuate the answering ends of the answering-
juck circuits when. said answering-jack cir-
cuits are idle and to prevent the operation
of said answering-jack circuit motors wlen
their associnted answering-jack cireuits are
busy,” apparatus whereby ‘idle answering-
juck cireuits may codperate with the mecha-
nism that prevents the operation of the an-
swering-jack cireuit motors to eause idle an-
swering-Jack circuits to act upon said relay
mechanism ag ¥ said idle answering-jack
circuits  wer. biisy., apparatus associated
with the subscriber’s governor motor oper-

ating” upon the selection of an idle answer- .

ing-jack cireuit’s ‘motor thereupon to re-
lense @' . permit re-operation of the gov-
ernor motor, and cord circuits in association

with said answering-jacks provided with an-

swering-plugs for engagement with said
jacks, substantially as described.

78. A telephone exchange system includ-
g a plurality of tefephone lines having
line-jacks and multipled terminal contacts,

“a’ plurality of -answering-jack  civenits for

36

60

said telephone lines having gwitches at the
answering ends of the answering-jack cir-
cutits adapted for engagément with said con-
tacts and each laving an answering-jack,
answering-jack circuit motors operating the
answering ends of the answering-jack cir-
cuits, an inswering-jack dircuit mator select-
ing mechanism or ‘governor motor in cirenit
relation - with switches at sub-stations - of
said lines, whereby said governor motor is
operated on the initiation of « call, said gov-

ate with the relay mechanism that prevents
the operation of the answering-jack. circuit,

motors to cause idle answering-jack circuits

to act upon said relay mechanism as if said
idle answering-jack circuits were busy, ap-
pavatus asso iated with the subscriber’s gov-
ernor motor operating npon the selection of
an idle answ ring-jack cireuit’s motor there-
upon to relewse and permit re-operation of
the governor motor, and cord circuits in as-

soctation wih said answering - jacks “pro-

vided with. a swering-plugs, for engagement
Wwith said jacks, substantially, as' described.
79. A telephone exchange system includ-
ing a plurality of telephone lines ‘having
line-jacks and multipled terminal contacts, a
plurality of ¢ nswering-jack circuits for said
telephone lines having switches at the an-
swering ends of the answering-jack circuits
adapted for cngagement with said contacts
and each hav:ng an answering-jack, answer-

ing-jack eireit motors _operating the an--

swering ends of the answering-jack circuits,
an answering-jack circuit motor selecting
mechanism o1 govefnor motor in circuit re.
lation with siwitches at sub-stations of said

lines, whereby said governor motor is oper-

\

ated on the initiation of a call, said gov-
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ernor motor «perating to select an answer- -

ing-jack circiit wmotor to connect the an-
swering end »f an. answering-jack circuit
corresponding to said answering-jack circuit
motor with a calling line, mechanism ef-
fecting the op:ration of the answering-jack
circuit motors. circuits including s4id mech-
anism and reg ilated by the governor motor,
mechanism op rating to permit the answer-
mng-jack circu t motors to actuate the an-
swering ends «f the answering-jack circuits

when said answering-jack circnits are idle

and to.prevent the operation of said an-

swering-jack cirenit motors when their as-

sociated answering-jack circuitsare Iuisy,ap-
paratus whereby idle answering-jack eir-
cuits may coiperate with the mechanism
that prevents 1he operation of the answer-
ing-jack civenit motors'to canse idle dnswer-
ing-jack circuits to act upon said relay mech-
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anism as if said idle answering-jack circuits
were. busy, apparatus asseciated with the
subscriber’s goveirnor motor operating upon
the selection of an idle answering-juck cir-
cuit’s motor thereupon to release and per-
mit re-operation of the governor motor, and
cord circuits in association with said answer-
ing - jacks provided with answering - plugs
for engagement with said jacks, substan-
tially as described. . ‘

80. A telephone exchange system includ-
Ing a plurality of telephone lines having
line-jacks and multipled terminal-contacts, a
plurality of answering-jack circuits for said
telephone lines having switches at the an-
swering ends of the answering-jack circuits,
adapted for engagement with said contacts

and each having an answering-jack, answer--

ing-jack circuit motors operating the an-
swering ends of the answering-jack circuits,
an answering-jack circuit motor selecting
mechanism or governor motor in circnit re-
lation with switches at sub-stations of said
lines, whereby said governor motor is op-
erated on the initiation of a call, said gov-
ernor motor operating to select an answer-
ing-jack circuit motor to connect the an-
swering end of an answering-jack circuit
corresponding to-said answering-jack cir-
cuit motor with « calling line, apparatus for
checking the operation. of the answering-
jack circuit motors set’ into action upon en-
gagement of a traveling answering end with
the line terminal-contacts of a calling line,
answering-jack circuit relay mechanism op-
erating to permit the answering-jack cir-
cuit motors to actuate the answering ends
of the answering-jack cireunits when said an-
swering-jack circuits are idle and to prevent
the operation of said answering-jack cirenit
motors when their associated answering-jack
circuits are bifsy, apparatus whereby idle an-
swering-jacdk circuits may cobperate with
the relay mechapism that prevents the op-
eration of the answering-jack circuit motors
to cause idle answering-jack circuits to act
upon said relay mechanism as if said idle
answering-jack circuits were husy,apparatus
associated “with ‘the subseriber’s governor

50 .motor” operating wpon the selection of an

65
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idle answering-jack cirenit’s motor there-
upon to release and permit re-operation of
the governor motor, and cord circuits in
association with said answering-jacks pro-
vided with answering-plugs for engagerient
with said jacks, substantially as describéd.
81. A telephone exchange system inelud-
ing a phuality of telephone lines having
line-jaeks and multipled terminal contacts,

a- plurality of "answering-jack circuits for-

said telephone lines having switches at the
answering ends of the answering-jack eir-
cuits adapted for engagement with said con-
tacts and each having an answering-jack, an-

1,228,349

swering-jack circiit motors operating the
answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor se-
lecting mechanism or governor motor in cir-
cuit relation with switches at sub-stations of
sald lines, whereby said governor motor is
operated on the initiation of a call, said gov-
ernor motor operating to select an answer-
ing-jack circuit motor to connect the answer-
ing end of an answering-jack circuit corre-
sponding  to said answering-jack circuit
motor with a calling line, apparatus for
checking the operation of the answering-
jack circuit motors regulated by the answer-
mg-jack circuits and set into action upon en-
gagement of a traveling answering end with
the line terminal-contacts of a calling line,
mechanism operating to permit the answer-
ing-jack cirenit motors to actuate the an-
swering ends of the answering-jack ecircuits
when suid answering-jack cirenits are idle
and to prevent the operation of said unswer-
ing-jack circnit motors when their asso-
ciated answering-jack circuits are busy; ap-
paratus whereby idle answering - jack cir-
cuits may codperate with the mechanism
that prevents the operation of the answer-
ing-jack circuit motors to cause idle answer-
ing-jack. circuits to act upon said relay
mechanism as’if said idle answering-jack
circuits were busy, apparatus associated
with the subscriber’s governor motor operat-
ing upon the selection of an idle answering-
jack circuit’s motor thereupon to release and
permit re-operation of the governor motor,
and ‘cord circuits in association with said
answering-jacks provided with answering-
plugs for engagement with said jucks, sub-
stantially as described. ,

82. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits -for
said telephone lines having switches at the
answering ends of tlie answering-jack cir-
cuits adapted for engagement witl% said .con-
tacts and each having an answering-jack, an-
swering-jack circuit motors operating the
answering ends of the answering-jack cir-

_cuits,” an answering-jack circuit motor. se-

lecting mechanism or governor motor in
circuit relation with switches at sub-stations
of said lines, whereby said governer motor is
operated on the initiation of a call, said gov-
ernor motor operating to select an answer-
ngr-jack circuit motor to connect the answer-
ing end of an answering-jack circuit corre-
sponding  to said answering-jack cireuit
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motor with a calling line, apparatus for

checking the operation of the answering-jack
circuit motors set into action upon engage-
ment of a traveling answering end with the
line terminal-contacts of a calling line,

" mechanism operating to permit the answer-
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ing-jack circuit motors to actnate the an-
swering ends of the answering-jack cir nits
when gaid answering-jack circuits are idle
and to prevent the operation of said answer-
ing-jack cireuit motors when their associated
answering-jack circuits are busy, apparatus
wheteby idle answering-jack cirenits may
cotperate with the mechanism that prevents
the operation of the answering-jack circuit

motors. to cause idle answering-jack circuits -

to act upon said relay mechanism as if said

idle answering-jack cirenits were busy, ap-.

paratus assceiated with the subscriber’s gov-
ernor motor operating upon the selection of
an’idle answering-jack circuit’s motor there-
upon to-release and permit re-operation of

- the. goverhor motor, and cord circuits in as:
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sociation with said answering-jacks pro-
vided with answering-plugs for engagement
with said jacks, substantially as described.
83. A telephone exchange system includ-
ing telephone lines having line-jacks and

multipléd-terminal contacts, a plurality ot

answering-jack civcuits for said. telephone
lines having traveling switches at their an-
swering ends adapted for engagement with
said contacts and each having an answering-
jack, selective mechanism in circuit relation
with the telephone lines, elements in associa-

tion with said answering-jack. circuits and

selective - miechanism and serially ordered
with respect to the selective mechanism, ap-
paratus governed by the answering-jack cir-
cuit- apparatus and placing said elements in
different operative conditions, according to
the busy or idle conditions of the answering-

jack circuits, an instrumentality codperating

with said’ serially ‘ordered elements. when
their operative conditions have been changed
by their corresponding answering-jack cir-
cuits becoming idle, to cause the answering-
jack’ cirenit corresponding to the first ele-
ment, whose operative condition is thus
changed, ‘to become operatively associated
with the selective mechanism and a calling
line, and cord circuits in association with
said - answering-jacks ' provided with an-
swering-plugs for ~engigement with said
jacks, substantially as described.

84. A telephone exchange system includ-
ing telephone lines having line-jacks and
multipled terminal contacts,
answering-jack. cirenits for said telephone
lines having traveling switches at their an-

swering ends adapted for engagement with.

said contacts and each having an answeiing-
jack, selective switching mechanism in cir-
cuit relation with the telephone lines, con-
tacts in-association with said answering-jack
circuits ‘and selective switching mechanisrii
and serially ordered with réspect to the se-
lective switching mechanism, apparatus gov-
erned by the-answering-jack civeuit appara-
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a_ plurality of -

tus and placing said @ohtacts in different

-erned by the answering-jack circuit appara-

41

electrical conditioas, according to the busy 65
or idle conditions >f the answering-jack cir-

- cuits, electro-magiietic mechanism codperat-

ing with said seri: lly ordered contacts when
their operative cor ditions have been changed
by their corresponding answering-jack cir-, 70
cuits becoming 1dlz, to cause the answering-
jack circuit corre:ponding to the first con-

‘tact, whose  operative condition is thus’

changed, to becorie operatively associated .
with the selective switching mechanistn and 75
a calling line, and :ord circuitsin association
with said answerir g-jacks provided with an-
swering-plugs for engagement with said
jacks, substantiall:- as described. - o
85. A telephone exchange: system includ- 80
ing telephone lin:s having line-jacks and
multipled terminal contacts, a plurality of
answering-jack cireuits for said telephone -
lines having trave ing switches at their an-
swering ends aday ted for engagement with 85
said contacts and each having an answering-
jack, selective mec1anism- in circuit relation
with the telephone lines, elements in associa-
tion with said aniwering-jack cireuits and

selective mechanism and  serially ordered 90

with respect to the selective mechanism, ap-
paratus governed Ly the answering-jack cir-
cuit apparatus and placing said elements in
different operative conditions, acéording to

the busy or idle coi.ditions of the answering- 95

jack circuits, an intrumentality codperating
with ‘said serially ordered elements when
their operative con litions have been changed
by their correspording answering-jack cir-
cuits becoming 1dli, to cause the answering- 100
jack circuit corresponding. to the first ele-
ment, whose opeiative condition is thus
changed, to beconie operatively associated
with the selective mechanism and a calling

line, mechanism for releasing the selective 105

mechanism, and ccrd circuits in association
with snid answerin r-jacks provided with an-
swering-plugs for engagement with said
jacks, substantially' as described. - ,
86. A telephone exchange system includ- 110
ing telephone lines having line-jacks and
multipled terminal contacts, a plurality of

‘answering-jack circuits for said telephone
lines having. traveling switches at their an- . .
swering ends adaped. for engagement with 115

said contacts and eich having an answering-
jack, selective switching mechanism. in. cir-
ciit relation with the telephone lines, con-
tacts in association with said answering-jack

circuits and selective switching. mechanism 120

and serially ordered with respect to the se-
leetive switching m schanism, apparatus gov-

tus dnd placing. suid contacts in different

_electrical conditions, dccording to the busy 129

or idle conditions ¢ f the answering-jack cir- -
cuits,. electro-magr etic. mechanism . cojper-. :
ating  with said sarially. ordered contacts
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* ¢ jack circuits becoming idle, to cause the an--

10

when their operative conditions have been
changed by their corresponding answering-

swering-jack circuit corresponding to the
first contact, whose operative condition is
thus changed, to become operatively asso-
ciated with the selective switching mecha-
nism and a- calling line, mechanism for re-
‘leasing the selective switching mechanism,
and cord circuits in association with said

answering-jacks provided with answering-

- plugs for engagement with said jacks, sub-
-stantially as described. - ' '

15

- 87. A telephone exchange sYétem includ-
ing - télephone. lines ‘having line:jacks and

" - multipled terminal contacts, a- plurality of

answering-jack circuits for said-telephone

lines having traveling switches at their an-
. swering ends adapted for engagement with

said contacts and each having an answering-

~ Jack, selectivé mechanism in circuit relation

with the telephone lines, elements in associa-

‘- tion with sald answering-jack circuits and

25

" selective mechanism -and serially - ordered

with respect to the selective mechanism; ap-

- paratus governed by the answering-jack cir-

30
"~ with said serially o'rderei? :
" their operative conditions Have been changed

"cuit apparatus and placing said elements in

different operative: conditions, according to
the busy or idle conditions of the answering-
jack circuits, an instrumentality cooperating
elements when

~ by their corresponding answering-jack cir-

35

cuits becoming 1dle, to cause the answering-
jack circuit corresponding to the first ele-

. ment, whose operative condition is thus

" 40

changed, to become operatively associated
with the selective mechanism and a calling
line, mechanism for causing some of the ele-
ments to have their operative condition con-
tinuously similar to the operative condition

- of those elements associated’ with busy an-
. swering-jack circuits to reduce the number

B 1

of answering-jack circuits available for con-
nection with' calling line; and cord circuits
in:association with said answering-jacks pro-

vided with answering-plugs for engagement .

E with said jacks, substantially as described,

80

¢ 88, A telephone exchange system includ-
ing telephone. lines having Line-jacks and -

multipled terminal. contacts, a plurality of

" answering-jack: circuits for said telephone

lines having traveling switches at their an-

swering ends adapted for engagement with

-said contacts and each having an answering-

© - jack; selective switching mechanism in cir-
. cuit-relation with the telephone lines, con-
- taetsin association with said answering:jack

«0.

. ‘eircuits and selective switching mechanism .-
‘and serially ordered with respect to the se-

*lective switching mechanidm, apparatus gov-
e

‘erned by the answering-jac

, y eircuit appa-
rat- and placing said contacts in-different
electrical conditions, according to the-busy
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or idle conditions of the answering-jack cir-

cuits, electro-magnetic mechanisin codperat- .

ing with said serially ordered contacts when
their operative conditions have been changed
by their corresponding answering-jack eir-
cuits becoming 1idle, to cause the answering-
jack circuit corresponding to the first con-

_tact, whose operative condition is thus

changed, to become operatively associated '

with the selective switching mechanism and
a calling line, mechanism for causing, some
of the contacts to have their operatl\ré con-

* dition continuously -similar-to the overative

condition of those contadts-associated with -

busy answering-jack circuits to reduce the

. number of answering-jack circuits available

for connection with calling lines, and cord

‘circuits in association with said answering-

jacks provided with answering-plugs for en-
gagement with said
described. , . , )

89. A telephone exchange system includ-
ing telephone lines having line-jacks and

jacks, substantially as’

80

multipled terminal contacts, a plurality of .

answering-jack circuits for said telephone.

lines having traveling switches at their an-
swering ends adapted for engagement with
jack, selective mechanism in circuit relation
with the telephone lines, elements in associa-
tion with said answering-jack circuits and
selective mechanism and setrially ordered
with respect to the selective mechanism, ap-

paratus governed by the answering-jack ecir-

cuit apparatus and placing said elements in
different operative conditions, according to
the busy or idle conditions of the answering-
jack circuits, an instrumentality codperating
with- said serially. ordered elements when

90

said contacts and each having an answering- -

95

100

their operative conditions have been changed

by their corresponding answering-jack cir-
cuits becoming ‘idle, to cause the answering-
jack circuit corresponding to the first ele-
ment, whose operative condition is thus

105

changed, to become operatively associated -

with the selective mechanism and a calling
line, mechanism for releasing the. selective

tion_continuously similar to the operative
condition of those elements associated with
busy answering-jacks to reduce the number
of answering-jack circinits available for con-

_nection with calling lines, and cord circiits

in . association with: -said _answering-jacks
provided with answering-plugs for engage-
ment with said jacks, substantially as de-
scribed., : ' e

multipled terminal contacts; a plurality of

110

- mechanism, mechanism for causing some of -
the elements to have their operative condi-

120

. 90. A telephone e_Xchén'nge system includ-
ing telephone lines having line-jacks and’

125

answering-jack circuits for said telephone -

lines having traveling switches at their an-
swering ends adapted for engagement with
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said contacts and each-having an answering-
jack, selective switching mechanism in cir-

cuit relation with the telephone lines, con- .

tacts in association with said answering-jack
s circuits and selective switching. mechanism
and serially ordered with respeet to the se-
lective switching mechanism, apparatus

governed by the answering-jack circunit ap-
- paratus and placing said contacts in differ-

10 ent electrical congditions, according te the

busy or idle conditions of the answering-
“Jack cireuits, electro-magnetic ‘mechanism

.- codperating with sald serially ordered con-

tacts . when their operative conditions have:

15 been “changed by their corresponding an-

- swering-jack circuits becoming 1dle, to cause
the answering-jack circuit corresponding to

- the first contact, whose operative condition -

is thus changed, to become operatively asso-

ge ciated with-the selective switehing mecha-

nism and a calling line, mechanism for. re-
leasing the selective switching mechanism,

mechanism for causing soine of the contacts

"to have their operative condition continu-

25 ously similar to the operative condition of

‘those contacts associated with busy answer-
ing-jack circuits to reduce the number of
answering-jack -circuits available with call-
ing lines, and cord circuits in association

- 80 Wwith said answering-jacks provided with an-

swering-plugs  for engagement with said
jacks, suLstantia_lly as described.

9L A telephone exchange system includ-
ing telephone lines having line-jacks and

. 86 multipled terminal contacts, auxiliary mul-

- tipled contacts associated with said lines, a

plurality "of answering-jack cireuits  for.

-snid ~ telephone lines having = traveling
switches at their answering ends adapted for

. 40 engagement with said contacts, each circuit
having an answering-jack, electro-magnetic

- *apparatus. in. circuit relation with the tele-
‘phone lines for changing the electrical char-

acter of said duxiliary contacts -when calls

46 are initiated, motor mechanism for effecting

~

movement of said traveling switches, elec-
“tro-magnetic mechanism for stopping said

. traveling switches and regulated by the aux:

iliary contacts of a calling subscriber’s line,

‘60 the engaging traveling switch and the. cir-

cuit including said contact and switch, and
Ceord eireu in association . with said. an-
swering:=jacks ‘provided. with answering-
plugs for engagement with said jacks, sub-
‘stantially as described.

- 92. A telephone exchange system includ-
ing telephone lines having line-jacks and

multipled terminal contacts, auxiliary mul-.

tipled contacts associated with said Iines, a
» . - - - . " ,-
plurality of arswering-jack circuits for said

telephone lines having traveling switches at; -

their. dnswering ends and each having an
auxiligry ‘traveling switch, said traveling,
-answering- and . auxiliary  switches being
‘adapted; for-engagement with the multipled,

48

termjnal contacts ¢ nd auxiliary contacts, re-
spectively, each answering-jack circuit hav-
ing an answering- ack, electro-magnetic ap-

paratus in circuit relation with “the tele-

phone lines for chenging the electrical char-
acter-of said auxi 1ary.-contacts when calls

are initiated, motoi- mechanism for effecting
movement of said t ‘aveling switches, electro-

magnetic mechanism for stopping the said
traveling switches :nd regulated by the aux-
iliary contacts of a calling subscriber’s line,
the engaging auxil ary traveling switch and
the circuit includin y said contact and switch,
and cord circuits i association ‘with said
answering-jacks povided .with answering-
plugs for engagem nt with said jacks, sub-
stantially -as deseribed. ‘

93. A telephone sxchange system includ-
ing telephone lines having line-jacks and
multipled terminal contacts, auxiliary mul-
tipled contacts asscciated with said lines, a
plurality of answering-jack circuits for said
telephone lines hay ng traveling switches at

‘their answering erds adapted for engage-

ment with said com acts, each circuit having
an answering-jack, slectro-magnetic appara-

tus in circuit vela ion with the telephone

90

lines for changing the electrical character

of said auxiliary cotacts when calls are ini-
tiated, motor mechgnism for effecting move-
ment of said travels: ig-switches,; local eircuits

.including the auxiiary contacts and the

traveling switches «ngaging: the same, elec-
tro-magnetic mech: nism for stopping “said
traveling switches and regulated by the aux-

‘iliary contacts of a calling subscriber’s line,

the engaging trave ing switch and the cir-

cuit including said contact and switch, and’

100

cord circuits i assoriatioh with said answer- _

ing-jacks provided *with answering-plugs
for engagément with' said jacks, substan-
tially as described. AT

94. A telephone (xchange system includ-
ing telephone lines having line-jacks and
multipled terminal >ontacts, auxiliary mul-
tipled contacts asso:iated with said lines, a
plurality of answering-jack circuits for said

-telephone ilines ‘ha'ing traveling switches'

at their answering ends and each having an
auxiliary ‘traveling switch, said traveling,
answering and auciliary " switches being
adapted for engagerient with: the multipled
terminal contacts and auxiliary contacts, re-

105

110

115

spectively, egch ans vering-jack circuit hay- -

Ing an answering:jak, electro-magnetic ap-
paratus in cireuit relation with the telephone
lines for changing t! e electrical character of
said auxiliary cont:ets when calls are. ini-
tisted, motor mechayism for effecting move-
ment of said traveling switches, local cir-
cuits including the auxiliary contacts and
the traveling switcl es engaging the same,
electro-magnetic mechanism  for stopping
the said.traveling switches and regulated by
the auxiliary contac's of a calling subserib-

120

125

130
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er’s’ line, the engaging auxiliary traveling

switch and the circuit including said ¢on--

tact and switch, and cord circuits in asso-
ciation with said answering-jacks provided
with answering-plugs for engagement with
said jacks, substantially as described.

© 93." A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with said ‘con-
tacts and ‘each having an answering-jack,
answering-jack circuit motors operating the
answering énds of the answering-jack cir-

cuits, an answering-jack circuit motor se-’
‘lecting mechanism or governor motor in cir-

cuit relation with switches at sub-stations of
sald lines, whereby said governor motor is
operated on the initiation of a call, said gov-

_ ernor motor operating to select and effect the

operation~of an answering-jack circuit mo-

"tor to connect the answering end of an an-

swering-jack corresponding to said answer-
ing-jack circuit motor with a calling line,
apparatus for releasing the governor motor
after said motor has completed its operation
without selection of an answering-jack cir-
cuit, whereby said governor motor is again
placed in operative condition, and cord ecir-
cuits in association with said answering-
jacks provided with answering-plugs for
engagement with said jacks, substantially ag
described. ' -

96. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks -and multipled terminal contacts,
a plurality of amswering-jack cjrevits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with said con-
tacts and each having an answering-jack,

answering-jack circuit motors operating the'
answering ends of the answering-jack cir--

cuits, an answering-jack cirenit motor se-
lecting mechanism or governor motor in
circuit relation with switches at sub:stations
of said lines, whereby said governor motor

governor motor operating to select and effect

the operation of an answering-jack circuit.

motor to connect the answering end of an
answering-jack corresponding ‘to -said an-

swering-jack circuit motor with a calling .

line, apparatus for releasing the governor
motor after said motor has completed its
operation without selection of an answering-
jack cirenit, whereby said governor motor is
again placed in operativé condition, appa-’

atus for checking the operation of the an-

swering-jack civcuit motors set into action:
upon the engagement of a traveling answer-
ing end with a calling line, and cord ecir-
emits in association with said - answering-

1,203,349

jacks provided with answering-plugs for en-
gagement with said jacks, substantially as
described. : IR )

97. A telephone exchange system includ-

line-jacks and multipled terminal contacts,

a plurality of answering-jack circuits for

said telephone lines having switches at the
answering. ends of the answering-jack cir-
cutts adapted for engagement with said con-

tacts and each having an answering-jack,
_answering-jack circuit motors operating the

answering ends of the answering-jack cir-
cuits, an answering-jack circuit motor se-
lecting mechanism or governor niotor in cir-

cnit relation with switches at sub-stations of:
said lines; whereby said governor motor is

operated on the initiatiorn of a eall, said gov-
ernor’ motor operating to select and effect
the operation of an answering-jack circuit
motor to conneet the answering end. of an
answering-jack -corresponding. to ‘said an-

“swering-Jack circuit motor with a .calling

line, apparatus for releasing the governor

motor after said motor has completed its-

operation without selection of an -answer-
ing-jack circuit, whereby said governor mo-
tor is again placed in operative condition,
mechanism operating to pérmit-the answer-

ing-jack circuit motors to actuaté the an-

swering ends of the answering-jack cireunits
when ‘said answering-jack eircuits are idle
and to prevent the operation of said’ an-
swering-jack circuit motors when their asso-
ciated eord circuits are busy, and cord cir-
cnits in association with said answering-
jacks provided with answering-plugs :for

_engagement with said jacks, substantially
as described. o -

98. A telephone exchange systém includ-

ing a plurality of telephone lines having »

~7

(2}

90

100

105

ing a plurality of telephone lines having -

line-jacks and  multipled terminal-contacts,
a plurality of answering-jack circuits for
said telephone lines having switches at the

answering ends of the answering-jack cir-
“cuits adapted for engagement with said con- -

tacts and each having an answering-jack,
answering-jack circuit motors operating the

¢ hereby sai ’ ‘answering ends .of ‘the answering-jack cir-
is operated on the initiation of a eall, said -

cuits, an answering-jack cirénit motor se-
lecting mechanism or govérnor motor in cir-
cuit relation with' switches at sub-stations
of said lines, whereby said governor motor
is operated on the initiation-of a call, said
governor motor operating to select and effect
the operation of an answering-jack “circuit

_miotor to connect.the answering end of an an-

swering-jack cireuit” corresponding to said

110

115

120

answering-jack circuit motor with a calling -

line, apparatus for releasing {he ‘governor
motor after said motor has completed its

operation without selection of ‘an ‘finswer- .

ing-jack circuit, whereby said governor mo-
tor-is again placed in eperative conditinm,
apparatus associated with the subgeribers
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governor motor operating upon the selec-
tion of an idle answering-jack circuit’s mo-
tor thereupon to release and permit re-op-
eration of the governor motor, and cord cir-
cuits in association with sald answering-
jacks provided with answering-plugs for en-
gagement with said jacks, substantially as
deseribed. »

99, A telephone exchange system includ-
ing a plurality of telephone lines having
line-jacks and multipled terminal contacts,
a plurality of answering-jack circuits for
said telephene lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with said con-
tacts and each having an answering-jack,
answering-jack eircuit motors operating the
answering ends of the answering-jack cir-
cuits, an-answering-jack circuit motor  se-
Jecting mechanism™ or governor motor in
circuif relation with switches at sub-stations
of said lines, whereby said governor motor

" js operated on the initiation of a call, said
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governor mwotor operating to select and ef-

. fect the operation of an answering-jack cir-

cuit motor to connect the answering end o
an answering-jack circuit corresponding to
said answering-jack circuit motor with a

“calling line, apparatus for releasing the gov-

ernor motor after said motor has completed
its operation without selection of an an-
swering-jack circuit, whereby said governor
motar 1s again placed in operative condi-
tion apparatus for checking the operation
of the answering-jack cirenit motors set into
action upon the engagement of a traveling
answering end with a calling line, apparatus
associated with the subscriber’s governor
maotor operating upon the selection of an
idle answering-Jack circuit’s motor there-
upon te release and permit re-operation of

“the go. srnor motor, and cord circuits in as-
sociation with said answering-jacks provided.

with answering-plugs for engagement with
said jacks, substantially as described.

100. A telephone exchange system includ-
ing a plurality of telephone lines having
line-jucks and multipled terminal-contacts,
a plurality of answering-jack circeuits for
said telephone lines having switches at the
answering ends of the answering-jack cir-
cuits adapted for engagement with said con-

tucts and each having an answering-jack,

answering-jack circuit motors operating the
answering ends-of the answering-jack cir-
cuits, an_answering-jack circuit motor se-
lecting mechanism o governor motor in cir-
cuit relation with switches at sub-stations of
said Tines; whereby said governor motor 1s
operated on the initiation of a call, said
governor motor operating to select_and ef-
fect the operation of an answering-jack cir-
enit motor to connect the answering end of
an answering-jack cirenit corresponding to
said answering-jack circuit motor with a

45

calling line, apparatus for releasing the gov-
ernor motor after said motor has completed
its operation vsithout selection of an answer-
ing-1ack civeu.t, whereby said governor mo-
tor 1s again placed in operative condition,
mechanism operating to permit the answer-
ing-jack circrit motors to actuate the an-

-2
o

swering ends »f the answering-jack circuits :

when said answering-jack cirenits are idle
and to prevert the operation of said cord
circuit motors when. their associated an-
swering-jack circuits are busy, apparatus
associated with the subscriber’s governor mo-
tor operating upon the selection of an idle
answering-jat ¢ cireuit’s motor thereupon to
release and permit re-operation of the gov-
ernor motor, and cord. circuits in associa-
tion with said inswering-jacks provided with
answering-plugs for engagement with said
jacks, substan ially as deseribed.

101. A teler hone exchange system includ-
ing a plurality of telephone lines provided
with jucks anl divided into groups, a plu-
rality” of ansvering-jack circuits for each
group of telehone lines also divided into

groups and e: tending to answering-jacks at

different sections of the switch-board, auto-
matically opetated selective switching mech-
anism associated with the telephone lines
and the answering ends of the answering-
jack circuits for connecting said answering-
jack circuits with calling lines, apparatus
for changing the electrical character of the
answering-jac ¢ circuits to cause them, when
idle, to codperate with the selective switch-
ing mechanist1 as if they were busy, to en-
able the said mechanism to pass.the same
into codperat on with an idle answering-
jack circuit tt 2t may be used, and cord cir-
cuits in association with -said answering-
jacks providec. with-answering-plugs for en-
gagement wita said jacks, substantially as
described. ‘ ‘
102. A telej hone exchange system includ-
ing a plurality of telephone lines provided
with jacks anl divided into groups, a plu-
rality of ans vering-jack circuits for each
group of telephone lines also divided into
groups and e»tending to answering-jacks at

different sections of the switch-board, the

answering-jac<s of each group being dis-
tributed among the operators’ positions at
each section, automatically operated selec-
tive switchin;: mechanism associated with
the telephone lines and the answering ends
of the answering-jack circuits for connecting
said - answering-jack circuits with calling
line, apparati s for changing the electrical
character of rhe answering-jack circuits to
cause them, when idle, to codperate with the
selective switshing mechanism as if they
were busy, to cnable the said mechanism to
pass the same into cobperation with an idle
answering-jack circuit that may be used,
and cord circuits in agsociation with said
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answering-jacks provided with answering-
plugs for engagement with said jacks, sub-
stantially as described.

108. A telephone exchange system includ-
ing a plurality of telephone lines provided

with jacks and divided into groups, a plu--

rality of answering-jack circuits for each
group of telephone lines also divided into
groups and extending to answering-jacks at
different sections of the switch-board, auto-
matically operated selective switching mech-
anism associated with the telephone lines
and the answering ends of the answering-

‘jack circuits for connecting said answering-

jack circuits with calling lines, apparatus
for checking the operation of the selective
switching mechanism, answering-jack cir-
cuit apparatus. governing the nforesaid ap-
paratus . to enable the sclective switching
mechanism to avoid busy answering-jack
civenits, apparatus for changing the electri-
cal character of the answering-jack circuits
to cause them, when idle, to coGperate with
the selective switehing mechanism as if they
were busy, to enable the said mechanism to
pass the same into codperation with an idle
answering-jack cireuit that may be used,
and cord circuits in association with said
ariswering-jacks provided with answering-
plugs for engagement with said jacks, sub-
stantiully as described. '

" 104. A telephone exchange system includ-
ing a plurality of telephone lines provided
with jucks and divided into groups, a plu-
rality of answering-jack circuits for each
group of telephone lines also divided into
groups and extending to answering-jacks at

differont sections of the switch-board, the
‘answering-jacks of eac

group being dis-
tributed among the operators’ position at
each scction, automatically operated selec-
tive switching mechanism associated with
the telephone lines and the answering ends
of the answering-jack civcuits for connect-
ing said answering-jack circuits with call-

Jing lines, apparatus for checking the opera-

tion of the selective switching mechanism,
answering-jack circuit apparatus govcrx*ing
the aforesaid apparatus to enable the:se-
lective switching mechanism to avoid busy
cords, apparatus for changing the electrical
character of the answering-jack circuits to
cause them, when idle, to cooperate with the
selective switching mechanism as if they
were busy, to cnable the said mechanism to
pass the same into codperation with an idle
answering-jack circuit that may be used, and
cord circuits in association with said an-
swering-jacks provided with answering
plugs for engagement with said jacks, sub-
stantially as described. :

105. A multiple switch - board telephone
exchange system including a plurality of
telephone lines divided into groups and mul-
tipled to different sectious of the multiple
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switch-board, a plurality of answering-jack
circuits for each group of telephone lines
also divided into groups and extending to
answering-jacks at different sections of the
switch-board, automatically operated selec-
tive switching mechanism associated with the
telephone lines and the answering ends of
the answering-jack circuits for connecting
said answering - jack civcuits with callin

lines, apparatus for changing the electrica
character of the answering-jack cireuits to
cause them, when idle, to cooperate with the
selective switching mechanism as if they
were busy, to cnable the said mechanism to
pass the same into codperation with an idle
answering-jack circuit that may be used, and

70

75

80

cord circuits in association with "said an-
swering - jacks. provided with answering:

plugs for engagement with said jacks, sub-
stantially as described.

106. A multiple switch - board telephone
exchange system including a plurality of
telephone lines divided into groups and mul-
tipled to different sections of the multiple
switch-board, a plurality of answering-jack
civcuits for cach group of telephone lines
also divided into groups and extending to
answering-jacks at different sections of the
switch-board, the answering-jacks of each
group being distributed among the opera-
tors’ positions at each section, antomatically
operated selective switching mechanism as-
sociated with the telephone lines and the an-
swering ends of the answering-jack circuits
for connecting said answering-jack circuits
with calling lines, apparatus for changing
the electrical character of the answering-
jack circuits for conneeting said answering-
jack citeuits with calling lines, apparatus
for changing the electrical character of the
answering-jack circuits to cause them, when
idle, to cobperate with the selective switch-
ing mechanism as if they were busy, to en-
able the said mechanism to pass the same
into codperation with an idle answering-jack
circuit that may be used, and cord circuits
in association with said answering - jacks
provided with answering-plugs for engage-
ment with said jacks, substantially as de-
scribed. ) »

107. A multiple switch-board telephone
exchange system including a plurality of
telephone lines divided into groups and mul-
tipled 1o different seetions of the multiple
switeh-board, a plurality of answering-juck
circiits for each group of telephone lines
also divided into groups and extending to
answering-jacks at different sections of the

switch-bonrd, automatically operated selec-

tive switching mechanisin associated with
the teleplione lines and the answering ends
of the answering-jack cirenits for connect-

ing said answering-jack civenits with eall-

ing Tines, apparatus for checking the opera-
tion of the selective switching mechanism,
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answering-jack cucult apparatud governing
the aforesaid apparatus to enable the selec-
tive switching mechanism to avoid.busy an-
swering-jack circuits, apparatus for chang-
ing the electrical chamcter of the answering-
Jack circuits to cause them, w_vhen idle, to co-
operate with the selective switching mechi-
nism as if they were busy, to e_nuble the said
mechanism to pass the same into codperation

‘with an idle ahswering-jack circuit that may

be used, and cord mrcmts in association with

- said answermg jacks prov1ded with answer-

ing-plugs for engagement with said ]acks.
substantially as described.

108. A multiple switch-board telephone
exchange system including a plarality of
telephone lines divided into groups and mul-
tipled to different sections of the multiple
switch-board, a plurality of answering-jack
cirenits- for each group of telephone lines
also dwlded into groups and extending to
answering-jacks at different sections of the
switch- board, the answering-jacks of each

“group being distributed among the opera-

torsh positions at each section, automatically
operated selective switching mechunism as-
sociated with the telephom lines and the
answering ends of the answering-jack cir-
cuits for connecting said answering-jack cir-
cuits with calling lmos, apparatus For check-
ing the ()pemtlon of the selective switching
mechamsm, answering-jack cireuit appara-
tus governing the aforesaid apparatus to en-
able the selective suutchmg niechanism to
avoid busy answering-jack circuits, appa-

ratns for changing the electrical character

of the nnswermg-]a(,k circuits to cause them,

when idle, to cooperate with the selective

switching mecha,nlsm asif they were busy, to .
enable the said mechanism to pass the same
into cobperation with an idle answering-jack
circuit that may be used, and cord circuits
in association with said answering - jacks

‘provided with answering-plugs for engage-

ment with said jacks, substantially as de-
scribed.

109, A multiple switch- board telephone-
exchange system including a plurality of
te]op]muc lities divided into groups and mul- -
tipled to different sections of the multiple
switch-board, a plurality of answering-jack
cireuits for each group of telephoie lines
also divided into groups and -extending to
answering-jacks at different sections of the
switch- l)oaxd the answering-jacks of each
(rronp being distributed among the opera-
tors’ positions at each section, automutlcﬂly-

operateil selective switching mechanism as-

sociated with the telephone Tines and the an-
swering ends of the answering- -jack’ circuits
for, comlectm" said answering-jack circuits-
with calling lmub, 4pp¢mtua for checking

the operation of the selective S\\utdnng

nechanism, answering-jack circuit appara-
tu:. govunul" the delCSdld apparatus to

. ' . { s
_enable the selec ive switching mechanism to

avold busy ansvering-jack cireuit apparatus
for changing tle electrical character of the
answering- jack zircuits to cause them, when
idle, to cobpera e with the selective switch-
ing mechanism 1s if they were busy, to en-

47
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able the said mechanism to pass the same .

into cobperation with an idle answering-jack
circuit that ma' - be used, and cord circuits
in association with said answ ering-jacks
provided with :nswering-plugs for engage-
ment with said jacks, su{)) tantlally as de-
scribed.

110. A telephine exchange bystem includ- .

ing a plurality of telephone lines provided
with jacks and divided into groups, a plu-
rality of answering-jack circuits for each
group of teleplone hnes also divided into
groups and extending to answering-jacks at
different sections of the switch- board, auto-
matically operated selective sw1t;ch1ng mech-
anism connectec to the answering ends of
the answering-jick circuits - for conrecting
said answering-jack circuits with calling
lines, the first group of answering-jack cir-

cuits corresponcing to each group of tele- .

phone lines ext lndmO‘ to the first switch-
board section, te second group to the sec-
ond gwitch-boar | section, and so on,’said se-
lective mechani:m operating with the an-
swering-jack ci-cuits to connect the idle
answering-jack vircuits with calling lines in
the order in whih the groups of answering-
jack circuits are connected with the switch-

- board sections. ¢ nd cord eircuits-in associa-

tion with said answering-jacks ‘provided
with answering-plugs for engagement with
gald ]qcks, subs antially as described.

111." A telephcne exchange system ineclud-
ing a plurality »f telephone lines provided
with jacks and livided into groups, a plu-

rality of answe:ing-jack circuits for each
group of telephone lines also divided into
groups and exte1ding to answering-jacks at
different sections of the switch-board, the
answering jacks of each group bemg dis-
tributed among the operators’ positions at
each section, automatically operated selec-
tive switching niechanism connected to the
answering-jack circuits for copnecting said
answering-jack :ircuits with calhng lmes,
the first group of anawerlng-]ack circuits

corresponding to each. group of telephone.

lines-extending to the first §witch-board see-
tion, the second zroup to the second switch-
board section. ap i so om, said selective mech-
ahism “operating’ with the smswermg—;!ack
circuits to connect the idle ‘mswemng-]ack
circuits with ca ling lines in the order in

. which the grou ps of answering-jack circuits

are comwcted wi'h the switch- bom‘d sections,
and cord circuits in association with said an-
swering-jacks- provided with answerin
plugs for engag ment with said ]acks, su
btantmlly as described.
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_ 112. A telephone exchange system includ-
ing a plurality of telephone lines provided
with jacks and divided into groups, a plural-

“itvy of answering-jack ecircuits for each

group of telephone lines also divided into
groups and extending to answering-jacks at
different sections of the switch-hoard, auto-
matically operated selective switeching mech-
anism connected to the answering-jack cir-
cuits for connecting said answering-jack cir-
cuits with calling lines,” apparatus for
checking the operation of the selective
switching mechanism. answering-jack ecir-
cuit apparatus governing the aforesaid ap-
paratus to enable the selective switching
mechanism to avoid busy answering-jack
circuits, the first group of answering-jack
circuits corrvesponding toi-each group of tele-
phone lines extending ¢ the first' switch-
board section, the. second group to the sec-
ond switch-board section, and so on, said se-
lective mechanism operating with the an-
swering-jack circuits to connect the idle an-
swering-jack circuits with calling lines in
the order in which the groups of answering-
jack circuits are connected with the switch-
board sections, and cord circuits in associa-
tion with said answering-jacks provided
with answering-plugs for engagement with
said jacksd substantially as'described.

118. A telephone exchange system includ-

‘ing a plurality of telephone lines provided

with jacks and divided into groups, a plu-
rality of answering-jack circuits for each
group of telephone lines also divided into
groups and extending to answering-jacks at
different sections of the switch-board, the
answering-jacks of each group being dis-
tributed among the operators’ positions at
each section, automatically operated selec-
tive switching mechanism connected to the
answering-jack circuits for connecting said
answering-jack circuits with calling lines,
apparatus for checking tlie operation of the
selective switching mechanism, answering-
jack circuit apparatus governing the afore-
said apparatus to enable the selective switch-
ing mechanism toavoid busy answefing-jack
cireuits, the first group of: answering-jack
circuits corresponding to each group of tele-
phone lines extending: to:-the first switch-

bourd section, the second group to the sec- -

ond switch-board section, and so: on, said
selective mechanism operating with the an-
swering-jack circuits to connect -the idle

answering-jack circuits with calling lines

in the order in which the groups of inswer-

. ing-jack circuits are connected with the

GO

switch-board: sections, and cord circuits in
association with said answering-jacks pro-
vided with answering-plugs for engagement
with saidjacks, substantially as described.

114. A telephone exchange system includ-
ing a plurality of telephone lines provided
with. jacks and divided into groups, a plu-

1,228,340

rality of answering-jack circuits for each
group of telephone lines also divided into
groups and extending to answering-jacks at
different sections of the switch-board, auto-

"matically operated selective switching mech-

anism associuted with the telephone lines
and the answering ends of the answering-
jack circuits for connecting said answering-
jack circuits with calling lines, apparatus

_for changing the electrical character of the

answering-jack circuits to cause them, when
tdle, to codperate with the selective switch-
ing mechanisin as if they were busy, to en-
able the said mechanism to pass the same
into coGperation with an idle answering-
jack circuit that may be used, the first group
of answering-jack circuits corrvesponding to
each group of telephone lines extending to
the first switch-board section, the second
group to the second switch-board section,
and so on, said selective mechanism operat-
ing with the answering-jack cireuits to con-
nect tle idle answering-jack circenits with
calling lines in the order in which the groups
of answering-juck circuits are connected

" with the switch-board sections, and cord cir-
Jewits e association with said answering-

jacks provided with answering-plugs for en-
gagement with said jacks, substantially as
described.

115, A telephone exchinge system includ-
ing a plurality of telephone lines provided
with jacks and divided into groups, a.plu-
rality of answering-jack circuits for each
group of telephone lines also divided into
groups and extending to answering-jacks at
different sections of the switch-board, the
answering-jacks of each group being distrib-
uted among the operators’ positions at each
section, automatically operated selective
switching mechanism -associated with the
telephone lines and the answering ends of
the answering-jack circuits for conmecting
said answering-jack circuits with calling
lines, apparatus for changing the eleetrical
character of the answering-jack circuits to
cause thewn, when 1idle, to codperate with
the selective switching mechanisin as if they
were busy, to enable the said mechunism to
pass the same into cobperation with an idle

—answering:jack circuit thigt may be used, the

first group of answering-jaclc circuits corre-
sponding tc each group of telephone lines
extending to the first switch-board scction,
the second group to the second switch-board

section, and so on, said selective mechanism'

to connect the idle answering-jack circuits
operating with the answering-jack circuits
with calling lines in the order i which the
groups of answering-jack circuits are con-
nected with the switch-board sections, and

cord circuits in association with 'said an-.

swering-jacks provided with -s:nswet"ing-
plugs for engagement with said jacks, sub-
stantially as described.
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116. A-tciephone exchange system includ-
ing a plurplity of telephone lines provided
with jacks.and divided into groups, a plu-
rality of answering-jack circuits for each
group of telephone lines also divided into
groups‘and extending to answering-jacks at
different sections of the switch-board, auto-
matically operated selective switching mech-
anism associated with the telephone lines
and the answering ends of the ahswering-
jack cireuits for connecting said answering-
jack circuits with calling lines, apparatus for
checking the operation of the selective
switching mechanism, answering - jack ecir-
cuit apparatus governing the afc
paratus to enable the selective switching
mechanism to avold busy answering- jack
cireuits, apparatus for changing the electri-
cal charvacter of the answering-jack circuits
to cause them, when idle, to codperate with
the selective switching mechanism as if they
were husy, to enable the said mechanism to
pass the same into cobiperation +ith an idle
answering-jack civenit that may be used, the
first group of answéring-jack circuits corre-
sponding-to cach group of telephone lines
extending to the first switch-board section.
the stcond group to the second switchi-board
sectiofy, and so on, said selective mechanism
operating with the answering-jack cireuits
to comnect, the idle answering-jack circuits
with calling lines in the order in which the

- groups of answering-jack cirenits are con-

nected with the switch-bonrd sections, and
cord circuits in assoeiation with =aid an-
swering-jacks provided with answering-
plugs for engagement with said. jacks, sub-
staritinlly as described. )

117. A telephone exchange system inelud-
ing a plurality of telephone Iines provided
with jacks and divided into groaps, a plu-
rality of amswering-jack cirenits for each
group of telephone lives also divided into
groups and extending to answering-jacks at

-differeut sections. of the switch-board, the

answering-jacks of cach gronp being dis-
tributed among the operators’ positions at
each section, automatically operated selec-
tive switching mechanisin’ associated with
the telephone lines and the answering ends
of the answering-jack circuits for counect-

Aing sald answering-jack eirenits with ¢alling

lines, apparatus for ¢heeking the operation
of the selective switehing mechanisin, an-
swaring-jack eirenit apparatus - géverning
the aforesaid apparatus to enable the selec-
tive switching mechanism to avoid busy an-

swering-jack direuits, apparatus for chang-

ing the electrical character of the answering-
jack: ¢ireuits to.cause them, when idle, to co-
operate with the.selective switching mecha-

“ - nism as if they were busy, to enable the said

mechanism to pass the same into cobpera-
tion with an idle answering-jack cireuit that
may be used, the first group of answermg-

oresaid ap-

A
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jack circuits corr :sponding to each group of
telephone lines e tending to the first switch-

- board section, th: second group to the sec~

ond switch-boari section, and so on, said
selective mechan!sm operating. with the an-

swering-jack circaits to connect the idle an-
swering-jack circuits with calling lines in

the order in which the groups of answering--

jacks cirenits are connected with the switch-
board sections, a1d cord cireuits in associa-
tion with said answering-jacks provided
with answering-plugs for engagement with
said jacks. subst: ntially as deseribed,

118, A telephone exchange system includ-
ing a plurality of telephone lines provided
with jacks and civided into groups, a plu-
rality of answering-jack circnits for each
group of telephone lines also divided into
groups and exter ding to answering-jacks at
different section:: of the switch-board, the
answering-jacks of each group being dis-
tributed among the "operators’ positions at
each section. au omatically operated ‘selec-
tive switehing riechanism’ associated with
the telephonie lites and the answering ends

of the answeringr-jack civenits for connect-

ing said answer ng-jack circuits with call-
ing lines. apparatus for checking the opera-
tion of the' selective switching mechanism,

~answering-jack cireuit apparatus governing

the aforesaid apiaratus to enable the selec-
tive ‘switching mechanism to aveid busy an~
swering-jack eiruits, apparatus for ehang-
ingithe electrieal character of the amswer-

_ingfjack eireuits to cause them, when idle,

to codperate with the selective switching
mechanism as if - hey were busy, to enable the
said mechanism to pass the same into- co-
operation ‘with wn idle answering-jack. eir-
cuit that may be used, the first group of an-
swering-jack eir uits corresponding to each
group of telephone lines extending to the
first switeh-boar:1 section, the sceond group
to the second sviteh-boarvd section. and so
on. said selective anechanism operating with
the answering-jack eirenits to -connect "the
idle answering-jack elvenits with' calling
lines-in the orde *in which the groups of -an-
swering-jack cir uits are connected with the
switeh-board sections, and cord cireuits in
association with said answering-jacKks. pro-
vided with answering-plugs for engagement
with said jacks. substantially as described.

119. A multile switch-hoard ‘telephone
exchange syster1 including a plurality of
telephone lines ¢ ivided into groups and mul-
tipled to different sections of the multiple
switch-board, a plurality. of answering-jack
cireuits for eacyr group of télephone lines
also divided inlo groups and extending to

answering-jacks at.different sections of the’
switch-board, aitomatically: operated selec-
tive switching mechanism connected to. the:

answering-juck circuits for connecting said

answering-jack circuits. with ealling: lines,
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the first group of cords corresponding to
each Fgroup of telephone lines extending to
‘the first switch-board section, the second
group to the second switch-board section,
5 and so on, said selective mechanism operat-
ing with the answering-jack circuits to con-
nect the idle answering-jack circuits with
calling lines in the order in which the groups
of - answering - jack circnits are connected
10
cuits in association with sald answering-
jaeks provided with answering-plugs for en-
gagement with said jacks, substantially as
described. ' . '

120. A multiple - switch-board telephone
exchange system including a plurality of
telephone lines divided into groups and mul-
tipled to different sections of the multiple
switch-boavd, a plurality of answering-jack
circuits for each group of telephone lines
also divided into groups and extending to
answering-jacks at different sections of the
; switch-board, the answering-jacks of each

group being distributed - among the oper-
ators’ positions at each section, automati-
cally operated_selective switching mecha-
nism connected to the .answering-jack cir-

15

20

. cuits . for conmnecting said answering-jack.

_circuits with calling lines, the first group of

0 answering -jack circuits’ corresponding to
‘each group of telephone lines extending. to
the first switch-board section; the second

5o group to the second: switch-board - section,
. and so-on, said selective mechanism operat-

. 38
nect. the idle answering-jack ecircuits with
calling lines in the order in which the groups
of answering-jack ¢ircuits are comnnected
with the switch-board sections, and cord cir-
cuits in association with said answering-
jacks provided with answering-plugs for
engagement with said jacks, substantially as
- described. | - : ’
121, A multiple switch-board telephone
éxchange system ‘including a plurality of
telephone lines divided into groupsand mul-
tipled to’different sections of the multiple

2)

40

45

"S\\fl‘_tpﬁlb(%a!r‘d,la plurality of answering:jack’

“uits “for each group of telephone lines
alsg’ divided into. grox&ps and extending fo
answering-jacks at different sections of the
__switch-board, automatically operated selec-
5%"tive switchirig mechanism connected tq the
_answering-jack circuits for connecting said
answering-jack circuits with calling lines,
apparatis for cheécking the operation of the
..selective switching mechianism, answering-
“fack circuit apparatus governing the afore-
said apparatus to enable the selective switch-
ing mechanism to avoid busy answering-jack
circuits, the first group of answering-jack
circuits corresponding to each group of tele-.

cirtuifs
50

board section, the second group to the second
65 switch-board section, and so on, said selec-

with: the switch-board sections, and cord cir-.

ing with the answering-jack circuits to con-

‘phone lines extending ‘to the first switch:~

1,228,340

tive mechanisi operating with the answer-
ing-jack circuits to connect the idle answer-
ing-jack cireuits with calling lines in the
order in which the groups of answering-
jack circuits are connected with the switch-
board sections, and cord circuits in associa-

tion with said answering-jucks provided

with answering-plugs for engagement with
said jacks, substantially as described.

122. A multiple switch-board telephone
exchange system including a plurality of
telephone lines divided into groups and mul-

‘tipled to different .sections of the multiple

switch-board, a plurality of answering-jack

circuits for each group of telephone lines .

also divided into groups and cxtending to
answering-jacks at different sections of the
switch-board, the answering-jacks of cach
group being distributed among the opera-

tors’ positions at each section, antomatically o

operated selective switching mechanism con-
nected to the answering-jack cirenits for
connecting said answering-jack cirenits with
calling Tines, apparatus for checking the

operation of the selective switching mecha-

nism, answering-jack cireuit apparatus gov-
erning the aforesaid apparatus to emable

the selective switching mechanism to avoid

busy answering-jack circuits, the first gronp
of answering-jack circyits corresponding to
each group of telephone lines extending to
the first switch-board section, the second
group to the second switch-board section,
and so on, said sclective mechanism opera-
ting with the answering-jack circuits to con-
nect the idle answering-jack circuits with
calling lines in the order in which the groups
of answering-jack circuits are connected
with the swilch-board sections, and cord cir-

cuits in association with said answering-

jacks provided with answering-plugs for en-
gagement with said jacks, substantially as
described. '

123. A multiple switch-board tc]eplione
exchange system inclnding a plurality of

telephone lines divided into groups and mul-
tipled to different sections of the multiple
switch-board, a plurality of answering-jack
circuits for cach group of telephone lines
also divided into groups and extending to

answering-jacks at different sections: of the

switch-board, automatically operated selec-
tive switching mechanisin associated with
the telephone lines and the answering ends
of the answering-jack circnits for connect-
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ing said answering-jack circuits with calling -

lines, apparatus for changing the electrical:
character of the answering-jack circuits to’ .

cause them, when idle, to. codperate with the -

selective switching mechanism as if -they’

125

were busy, to enable the said mechanisni to

pass the same into codperation with an idlé-
answering-jack circuit that may be used, the

first group of answering-jack circuits corre-
sponding to each group of telephone lines

130
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‘extending to the ﬁrst switch board section,
_ the second group tothe second switch-board,
and 50 on, said 'selective mechanism operat-
- ing with the answering-jack ci*cuits to con-
nect the idle answering-jack circuits with
calling lines in the order in which the groups
of answering-jack circuits are connected
“with the switch-board sections, and cord
circuits in association with said answering-
- jacks prov1ded with answering-plugs for en-
gagement with said jacks, substantmlly as
described;

124, A multiple switch-board telephone
exchange system including a plurality of
telephone lines divided into groups and mul-
‘tipled to, different sections of the’ multlple
switch-board, a plurality of answering-jack

' circuits for each group of telephone lines.
also divided into groups ‘and. extendmg to.

answering-jacks at different sections of the
switch-board, the answering-jacks of each
grqup_bemg distributed amorig the opera-
tors’ positions at each section, automatically

operated ‘selective switching mechanism as-

sociated with the’ telephone lines and  the
answering ends of the answering-jack cir-
cuits for connectmg said-answering-jack cir-
_cuits with calling lines, apparatus for chang-
ing the electrical character of the answering-
-]ack ¢ircuits ‘to cause them, when idle, to
cobperate with the selective switching mech-
‘anism as 1f they were-busy, to.enable the said
mechanism to pasg the sume mto coodpera-
tion with an idle answering-jack circuit that
may .be used, the first group of answering-
jack circuits correspondmg to each group of
telephone lines extending to the first switch-
"board gection, the second | eroup to the second
" switch oard’ section, and so on, said selec-
tive mechanism operdting with the answor-
ing-jack circuits to connect the idle answer-
ing- jack® circuits with calling lines in the
order in which the groups of answering-
jack ciréuits are connected with’ the smtclp
bo'\rd sections, and cord circuits in associa-
tion With ‘said answering-jacks provided
with answering-plugs for engagement with
said jacks, substantially as described.
o125, A wmultiple switch-board telephone
exchange system including a- plurality of
to]eph(mo linds divided into. groups and mnul-
tipled to ‘different sections of -the multiple
switch-board, a plurality of answering-jack
cirenits for each group of telephone lines
also divided mtn groups and extending to
answering-jacks at different Sections of the
switch-beard, autoinatically operated selec-

tive h\\lt(}l)lll“‘ apechanisni: asqocmtod with'

the t(-k'ph(mo Tines and the answering ends
of the answering-jack cirenits for. connect-
ing said. answering-jack circuits with call-
. ing lines, appamtu&. for checking the opéra-
tion of the selective switching mechamqm,
nnswermm]ﬂck circuit app‘u‘atus governing
the afmes(ud apparutus to’ enable the selec—

- the switeh-hoard. s

S
tive switching niechanism to avoid busy an-
swering-jack ciicuits, apparatus- for chang-
ing the electricil character of the answer-
ing-jack circuit:; to cause them, when idle,
to cotperate with the selective switching

mechanism as 1f they were busy to enable
the said mechan sm to pass the same into co-

-operation with an idle answering-jack cir-

cuit that may be used, the first group of an-
swering-jack ciicuits correspondmg to cach
group of telepl one lines extending to-the

70

75

first switch-bhoard section, the second group -

to the second switch-board section, and so
on, said sé¢lectiv:: mechanism operating ‘with
the answering-jack -circuits to connect the
idle answering jack circuits with calling
lines in the orcer in which the groups of
answering-jack circuits are connected with
the sw1tch boar«| sections, and’ cord circuits
in association xith shid answering - jacks
provided with suswering-plugs for engage-
nent with said ]‘\cl\s substantially as de-
seribed.

126. A nwiltiple switeh -board telephone

- exchange systeri including a plurality of

te]eplmno lines ¢ ivided into groups and mul-
tipled to différent sections of the multiple

gwiteh-board, a pluvality of answering-jack’

cireuits for eaci group of tclcphone lines
also divided info groups and extending to
answering-jacks at different sections of the
switeh- bmud tlie answering-jacks of each

80

90

95

group being “distributed: among the opera- -

tors” posltmns a each section, dlltolﬂ‘ttl(:d]ly
operated selective switching mechanism as-
sociated with the telephone ]1nes and the an-
swering-ends of the answering-jack cn'cmts,
for (()mw('tnm sald answering-jack cirenits
with. calling Tin es, apparatus for checking
the opomtmn f the selective sw1tchm<r
mechanisn, ansvering-jack cirenit appara-
tus governing tl e aforesaid apparatus to en-
able the selecti ¢ switching mechanism to
avoid busy ansv-ering-jack cucmts, appara-
tus for changing: the clectrical character of
the answering-j wk circuits to cause them,

~when idle, to _codperate with the selective

switching "mech: hisin-as it they were busy,
to enable the sid mechanism to pass the
same into codperation with an idle answer-
ing-jack cireuit that may be used, the first
«rump(n‘ answer ng-jack (n(mtmm]vspond-

ing to each group ()f telephone lines extend-

mg to the first siwiteh-board section, the sec-
ondl group to the second switeh- l)(mul section,
and so omy said sclective mechunismoperating
with the answering-jack civeuits to cormect

the idle answeriyg-jack citeuits with ealling

lines in the order in which the groups of
answering-jack sivedits ave connected with

in association’ -vith said answering - jacks

“provided with inswering-plugs for engage-
.nent w1t11 said jacks, 5ubstantm]]y as de-
scrlbe
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197. A multiple switeh-hoard telephone
éxchange system including a plurality of
telephone lines divided into groups and mul-
tipled to different sections of the multiple
switeh-board, a plurality of answering-jack
civenits for each group of telephone lines
also divided into groups and extending to
answering-jucks at different sections of the

‘gwitch-Doard, the answering-jacks of each

group being distributed among the opera-
tors’ pusitions at each section, antomatically
operated seléctive switching mechanism as-
socinted with the teleplione lines and the

answerine ends of the answering-jack cir-
la) =3

cuits for connecting said answering-jack cir-
cuits with calling lines, apparatus for check-
ing the operation of the selective switching
mechanism. answering-jack cireuit appara-
tus governing the aforesaid apparvatus to en-
able the seleetive switching mechanism to
avoid busy answering-jaek cireuits, appara-
tus for changing the electrical character of
the answering-jack civeuits to cause them,
when idle; to codperate with the selective
switchifig mechanism as 1f they were busy,
to enable the snid mechanism to pass the
aanie into coGperation with an idle answer-
ing-jacl circnit that may be used, the first
aroup of answering-jack circuits correspond-
ing to each groip of telephone lines extend-
ing to the Arst switeh-bowrd section, the sec-
ond group-to the sccond switch-board sec-

tion, and so on, sald selective mechanism

operated - with the answering-jack circuits
to connect the idle answering-jack. cireuits
with ealling lines in the order in which the
gronps of unswering-jack circuits are con-
neeted with the switeh-board sections, and
cord cirenits in agsociation with said answer-
ing-jrcks provided with answering plugs for
engagement with said jacks, substantially
ag deseribed.

198. A telephone exchange system whose
telephone lines have conuecting jacks and
have answering-jack cireuits provided with
answering-jacks, selective switching mecha-
nism for uniting calling telephone lines.with
idle answering-jack circuits -and including

‘}ine terminals in addition to the line-jacks,
50-

‘and alse including contacts connected with

the answering ends of the answering-jack

cirenits, apparatns governed by the answer-
ing-jack circuits and selective switching
mechanism influencing the selective switch-
ing mechanism to enable it to operate when
terminals of said mechanism en-

covinter the terminals of the answering ends

‘6f the busy answering-jack cireuits and

causing the arrest of the switching mecha-

‘rism when said line terminals connect with

the answering-terminals of idle answering-
jack circuits, mechanism. for eausing the idle
answering-jaclk circuits to codperate with the
selective mechanism. as if
answering-jack’ circuits were busy,. whereby

-the selective switching mechanisni. tc
the same, thechanism at the exchange

said latter idle-

1,228,340

they.may be passed by the selective mecha-
nism, and cord circuits in association with
said answering-jacks provided with answer- .
m%r-plugs for engagement with said jacks,
substantially as described.

129. A telephone exchange system whose
telephone lines have connecting jacks and
having answering-jack circuits provided with
answering-jacks, sélective switching mecha-
nism for uniting calling telephone lines
with idle answering-jack circuits and in-
cluding line-terminals in addition to the
line-jacks and also including contacts con-
nected with the answering ends of the an-
swering-jack circuits, relay mechanism con-.
nected with each answering-jack circuit and
governing the selective switching mecha--
nism to release the same, said relay mecha-
nism being . jointly controlled by the appa-
ratus of a conuected subscriber and an oper-
ator’s plug, and cord circuits in assoclation
avith said answering-jacks provided with an-
swering-plugs for engagement with said
jacks, substantially as described.

130. A telephone exchange system whose
telephone lines have connecting jacks and
have answering-jack circuits provided with
answering-jacks, selective switching mechs-
nism for uniting calling telephone lines with
idle answering-jack circuits and including 95
line-terminals in addition to the line-jacks -
and also including contacts connected with
the answering ends of the answering-jack
circuits, relay mechanism connected with
each answering-jack civeuit and governing 100
the selective switching mechanism to release
the saie, said relay mechanism being jointly
controlled by the apparatus of the calling
subscriber and an operator’s plug, and cord
circuits in association with said answering-
iacks provided with answeiing-plugs for en-
gagement with said jacks, substantially as
described. . ‘ _ -

131. A telephone exchange svstem;whose
telephone lines have connecting jacks and
have answering-jack circuits provided with
answering-jacks, selective switching. mecha- .
nism .connected to the answering-jack. cir. .-
cuits for uniting calling telephone: lines. with
idle answering-jack circuits.and’ inel ‘
line terminals-in addition to the line-
and also including contacts connecte ,
the- answering ends ‘of the answering-jack .

&0

90

105

110,

* circuits, relay mechanism covnected’, with

each answering-jack circuit and g mg
release

for reé:
e

setting the moving contacts of .the Selective .
switching mechanism to, their normal or
initial positions,.and cord circuits Ah nsso-
ciation. with said answering-jacks provided
with- answering-plugs for engagement with

said_jacks,substantially as described.

132. A telephone exchange system ‘whose
telephone ‘lines have connecting jacks and

125
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have answering-jack circuits provided With

‘unswering-jacks, selective switching mecha-

nisin for aniting calling telephone lines with
idle answering-jack circuits and including
line-terminals iw addition to the line-jacks
and also including conticts connected with

the answering ends of the answering-jack-

circuits, relay mechanism connectéd with
each answering-jack circuit and governing
thie selective switching mechanism to re-
Jense the samie, said relay mechanism being
jointly controlled by the apparatus of a con-
nected suhscriber and an operator’s plug,

mechanign at the exchiange for resetting the
moving?contacts of the selective switching

mechanism to their normal or initial posi-
tions, aml\cm'd circuits in association  with
snid answerimgjacks provided with answer-

) in%-plugs for engagement with said jacks,
su :

stantially as described.

183. A telephone exchange system whose
telephone lines have connecting jacks and
have answering-jack ciredits provided with
answering-jacks, selectivé switching mecha-
nism for uniting calling telephone lines with
idle answering-jack civeuits and including
Jine-terminals in addition to the line-jacks
and also including contacts connected with
the answering ends of the answering-jack
circuits, relay mechanism connected with

ach answering-jack circuit and governing
the selective switching mechanism to release
the same, said relay mechanism being jointly
controlled by the apparatus of the-calling

subseribér and. an operator’s plug, mecha-

nism at the exchange for resetting the mov-
ing contacts of the selective switching miech-
anism to their normal or initial positions,
and cord circnits in association -with said
answering-jacks provided with answering-
plugs for engagement with said jacks, sub-
134, A telephone system -including sub-
scribers’ lines, multiple terminals therefor
at the exchange normally unselectable in
sechanism responsive to initia-

er a line for altering the
. line’s terminals. to ren-

character. of 't

+ . der, them selectable, progressive selective
50 SW

switches at the exchange for selecting call-
ing lines, starting means common to a plu-
rality -of lines’ for. distributively starting

. said Switches, answering jack terminals con-

_nected tessaid switches and manual link cir-

55

cuits for .connection with said jack termi-
nals for use in extending. connections to

_called lines.

68

" 135. A telephonée _system including sub-

_scribers’ lines, multiple terminals therefor
60

at  the . exchange, - selective progressive
switches; for sclecting. términals of calling
lines, -a -connnon starting eircuit for said
lines connuctions controlled by said start-
ing circuit for starting said swiiches selec-
tively, answering iack. terminals connected

a6

to said switcles 4nd manual link circuits
for connection with said jack terminals for
use in extendiig connections to called lines.

136. A telep hone system including a tele-
phone line having multiple terminals nor- 44
mally on open circuit, a line relay for opera- -
tion to ground said terminals and a progres-
sive switch initially contrelled by said relay
adapted to er.gage ope of said terminals,
said switch including an electromagnetic y5
device adaptel to arrest its progress re-
sponsive to th: ground condition of an en-
countered coniact, an answering jack termi-
nal connected with said switch, and a link
cirenit for con 1ection to said answering jack gq
terminal for xtending a call in the direc-
tion of a called telephone line, _

137. A telep hone system including a tele-
phone line h:.ving multiple line terminal
contacts at the exchange, a line relay adapt- g5
ed for operat on.upon initiation of a call
over said lins, idle progressive switches
adapted for connection to said terminals,
means control ed by said relay for starting
only one of sa d idle switches and arresting go
movement theireof upon connection with one
of said terminals, answering jack terminals
for said progiessive switches, and link cir-
cuits for use 11 extending connections from
said terminals to called lines. . 95

138. A telephone system including a tele-
phone line heving multiple terminal con-
tacts at the ex:hange, a source of current, a
line relay adapted for operation upon re-
moval of the ‘eceiver from its switch-hook 190
at (he calling < ubstation upon initiation of a
call over said [ine for connecting a terminal

of said source with said contacts, a progres-
“sive switch inizially controlled by said relay

and adupted to engage a multiple contact of 105
said line, means responsive to connection of

a terminal of said source to the contact to
stap the progrss of said switch, an answer-

ing jack terminal connected with said pro-
gressive switel, and a link circuit for use in' 110
extending a connection from said jack ter-
minal to a called line. . ' -
..139. A telephone system including tele-
phone lines, m1ltiple terminals for said lines

at the exchangre for use when the lines are 115
calling lines, a central source of current dis-

“connected frotii said terminals while in their

normal electrizal condition rendering said

“terminals unsclectable, line relays individ-

ual to said lines for -operation responsive 120
to currents over the respective lines, switch- -
ing mechanisii's controlled by said relays for-
connecting said source to the terminals of
their respective lines to render them select-

“able, link-civeuits at the exchange, ‘progres- 125

sive selective s witches for said cirenits, test
means therefo:r enabling them when. travel-
ing (o avoid terminals of lines (li,.,s'(:(_mne(:tcd
from sald sonrce and lo seleet terminals
coutiveted witl a pole ol said souree whiere- 120




190

15

Sa

by said link-circuits are connected with call-
ing lines, answering jack terminals for said
progressive switches, and link circuits for
extending connections from said jack termi-
nals to lines of called subscribers.

140. A telephone system including tele-
photie lines, multiple terminals for said lines
at_the excliange for use when the lines are
calling lines, a central source of current dis-
connected - from snid terminals while in
their normal electrical condition rendering
said terminals unselectable, line relays indi-
vidual to said lines for operation responsive
to currents over the respective lines, switch-
ing mechanisms controlled by said relays for
connecting said source to the terminals of
their respective lines to render them select-
able, link circuits at the exchange, progres-

" sive selective switches for said circuits, test
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means therefor enabling them when travel-
ing to avoid terminals of lines disconnected
from said source and to select terminals
connected with a pole of said source where-
by said link ecircuits are connected with call-
ing lines, means for restoring an unselect-
able condition to terminals of a line on se-
lection made, answering jack terminals for
said progressive switches, and -link circuits
for extending connections from said jack
terminals to Iines of called subscribers.
141. ‘A telephone system including tele-
phone lines, multiple terminals for said
lines at the exchange for use when the lines

ate calling lines, a central source of current’

disconnected from said terminals while in
their normal electrical condition rendering
said terminals unselectable, line relays indi-
vidual to said lines for operation responsive
to currents over the respective lines, switch-
ing mechanisms controlled by said relays for
connecting said source to the terminals of
their respective lines to render them select-
able, liek circuits at the exchange, progres-
sive selective switclies for said civcults, test
meaus therefor enabling them when travel-
ing to avoid terminals of lines disconnected
from said source and to select terminals con-
nectéd with a pole of said source whereb
said link cirenits are connected with calling
lines, means for restoring an unselectable
condition to terminals of a line on selection
made, common starting means for said lines
responsive to operations of their line relays
for- distributively initiating travel of said
switches, answering jack terminals for said
progréssive switches, and link circuits for
extending connections from said jack termi-
nals to lines d¢f called subscribers.

142. A telephone system ingluding tele-
phone lines, multiple terminals theiefor at
the exclinnge, said terminals being normally
on open circuit, a central source of current,
line relays respectively individual to tele-
phone lines for operation to connect the ter-
minals of calling lines to a pole of said

-switch in search

1,223,340

“source, selective switches at the exchange, a

common  starting. conductor connected to
switching imechanisms of said line relays,
for starting an indifferent idle selective
switch responsive to operation of a line re-
lay, and traveling test wipers for said
switches enabling them to pass over termi-

mals on open circuit to come to rest when

engaging a terminal connected to said source
wherelby said switches are connected to call-
ing lines, answering jack terminals for said
selective switches, and manually controlled
link ecirenits for extending connections from
said answering jack terminals to called lines.
143. A telephone system including tele-
phone lines, multiple terminals therefor at
the exchange, said terminals being normally
on open cireuit, a central source of current,
line relays respectively ‘individual to tele-
phone lines for operation to connect the ter-
minals of calling lines to a pole of said
sotirce, selective switches at the exchange, a
common  starting condnctor connected to
switching mechanisiis of said Hne relays,
for starting an indifferent idle selective
switeh responsive to operation of a line re-
lay, traveling test wipers for said switches
enabling them to pass over terminals on
open circuit to come to rest when engaging a
terminal connected to said source whereby
said switches are connected to calling lines,
hnk circuits, one connected with each selec-
tive switch, connection devices for extending
the circuits of said link circuits to connec.

“tlon with any telephone line, answering jack

terninals for sald selective switches, and
manually controlled link circuits for extend-
ing connections from said answering jack
terminals to called lines. :

144. A telephone exchange system includ- -
ing ‘an electrical cireuit, selective switches,
multiple terminals pertaining to said circuit
at said switches, normally unselectable in
character, a magnet individual tp said cir-
cuit for operation to directly render said ter-
minals selectable in character, means-for op-
erating said magnet, apparatus for starting -
a switch responsive to said magnet to select
sald circuit, answering jack terminals for
said selective switches, and means fér ex-

" tending connections from said answering

jack terminals to called subscribers’ lines.
145. A telephone exchange system inclid-

ing an electrical circuit, selective switches,

multiple terminals pertaining to said cireuit

-at said switches, normally unselectable in
character, a magnet individual to said cir-

cuit for-operation to render said termingls
selectable 1n character, means for operating.
snid magnet, apparatus responsive to an ini-
tial energization of said magnet to. start a
of said terminals, cireuit
connections effective. on - selection made to
render said -terminals unselectable, atiswer-
ing jack terminals for said selective switches;
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-and means for extending connections from

said answering jack terminals to called sub-
scribers’ lines. -
.146. A telephone exchange system includ-

ing an electrical circuit, a magnet individual -

to said circnit, selective switched]: multiple

terminals’ pertaining to said -circuit at said.

switches unselectable in character when said
magnet is ‘inert, neans for operating said
magnet responsive to currents over said cir-
cuit to render said terminals selectible by

said switches, test means for said switches
‘enabling them to select said terminals when

said - magnet is operated, means automati-

cally effective ‘on selection made to render .

said magnet inert, answering jack terminals
for said selective switches, and means for
extending connections from said answering
jack terminals to called subscribers’ lines.
147. A telephone exchange system-inelud-
ing a telephone line, a line relay normally
operatively connected therewith and indi-
vidual thereto, selective switches adapted to

~select said line, multiple terminals pertain-

ing to said lne at said switches unselectable
in-character when said relay is inert, means
for .operating said relay responsive to cur-

rents over §aid line to render said terminals:

selectable by said switches, test means for
sdid switches enabling them when traveling
to select the terminals of any line encoun:
tered by them whose relay is operated, an-
swering jack terminals for said selective
switches, and means for extending connec-
tions from said answering
called subscribers’ lines.

148. A telephone system including sub-

scribers’ lines, a series of selective switches

~adapted to select said lines, a distributer

40

-switch having a series of contacts corre-

" sponding to said series of switches and nor-

45
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mally occupying a position préceding said
series of contacts, mechanism controlled by
currents over:-said lines for initiating travel
of said distributer switch, test means for
said distributer switch enabling it to sclect
and start the first idle selective switch of
said series, mechanism for automatically re-

storing said distributer switch to-its normal’

position, answering jack terminals for said

;selective switches, and means for extending
connections from said answering jack ter-

minals to ealled subseribers’ lines.

149. A telephione system’ including tele: -

phone lincs, selective switches adapted to. se-

lect $aid lines; a distributer switch forstarts .

ing said selective switches, line relays, one

for “cach line, s connection from each said

relay to said distributer switch, connections

from said distributer switch to all of said
mechanism . controlled

selective switches’i

over circuits including the relay gonnections
for initiating travel of said 'distributer
switch on operation of any relay, answering
jack terminals for said selective, switches,

scribers’ . c ‘
- +151. A telephone s;'stem incliding u tele-

jack terminals to

ss

and means for exter ding connections from
said answering jack serminals to ealled sub-
scribers’ lines. T TR

150. The combinaiion with a  telephone
line, of a relay nornally operatively con-

‘nected thereto, select: ve switches adapted to
select said line, mult lple terminals, for said

70

line at said switches, a device for seléctively = -

starting said. switchss, switch contacts, of

said relay determining on operation thereof

7%

the electrical condition of‘smdwterminals and-.
the operation of said device, answering jack. -

terminals: for said-sclective switches, and"

means for extending connections froin ‘said -

answerinf “Jack terniinals. to . called  sub-
ines. '

phone line, a:line relay normally operatively
connectéd thereto, a :elective switch, a ter-

- minal for said line ai said switch normally.

85

unselectable thereby, a switch contact. for

“said relay, means con rolled on energization

of said relay to di-ectly .close a’, circuit

connected with said selective switch, and a
link cireuit provided with terminal plugs
for connection. with s id answering jacﬁ"‘for
extending ‘a connection to a called line.
152.. The combinatim with an electrical

circuit, of a selective switch, a terminal of

said circuit at said switch normally unse-

lectable in character, a magnet and switch
contacts controlled th>reby -associated with.
‘said.terminals, and individual to said éireuit
for operation to rendcr said terminal selec-

table upon initial energization of said mag-

net, mechanism’ respoisive to said magnet

for starting said switch, means for operat-
ing said magnet, an answering jack con-

nected with said select ve switch, and a link

circuit. provided with terminal plugs. for
connection with said aaswering jack for ex-
tending a connection t>a called line. -~

153. The combination with a telephone
line, of multiple - contacts therefor, auto-

matic selecting switches for making connec-

tion therewith, a relay individual to. and
sensitive to currents cver the two sides.of

said line, mechanism 1esponsive to said re-.

lay for altering the ncrmal electrical char-

acter of said terminals and for starting an-

idle one only of said switches, answering

jack -terminals: conneced -with said -selec-.

tive switches, and  mar nal. link ‘circuits. for
extending connections: from said jack ter-
minals to called lines:. = . T
154. A ‘telephone sy stem - including “tele-
phone  lines, - selective switches . associated
with and adapted to sel:ct said lines, a start-
ing circuit common to said switches and
lines, line relays one fcr each line and. con-
trollable over the two sides of the line in

series, branch connectio 1s from said starting

circuit to each of said relays, whereby any

‘through said. contact to said terminals to .
~render them selectab e, an answering jack
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line may operate said starting circuit, an-
swering jack terminals connected with said
selective switches, and manual link circuits
for extending connections from said jack
terminals to called lines. -

155. A telephone system including tele-
phone lines,. selective switches ' associated
with- and adapted to select said lines; an
‘electromagnetically driven starting device
for sequentially mitiating travel of said
switches, line relays, one for each line, a
conductor extending from each line relay to
operative connection with - said . device,
whereby any line relay may operate said de-
vice, answering jack terminals connected
with said selective switches, and manual link
cireuits for extending connections from said
jack terminals to called lines.

156. A telephone system including tele-

phone lines, -terminals for said lines dis--

posed in multiply related groups, selective
switching ‘mechanisms, one for each- group
normally at rest, a distributer switch com-
mon to said switches and lines, line relays,
one for each line, a connection extending

1;393,340

from the line relay of said line to its mul-
tiple terminals, a conductor for said distri-
buter switch, branch connections from said
conductor - to said line relays, armature
mechanism for each relay controlling said
connections adapted, when a relay is oper-
ated by currents over its line, to alter the
normal electrical condition of the multiple
terminals of its line to render them select-
able and actuate said distributer switch, con-
nections between said distributer switch and
said selective switching mechanism whereby
the actuation of said switch is effective to
start an idle mechanism, answering jack ter-
minals - connected with = said -selective

30

40;55

switches, and manual link circuits for ex-
tending connections . from said jack termi-

nals to called lines.

In witness whereof, I hereunto subscribe

my name this twenty eighth day of Decem-
ber, A. D. 1904, _ o
FRANCIS W. DUNBAR.

Witnesses: - ' '

Gr. L. Crage, -
LroN StrOH.
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