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TELEPHONE SYSTEM,
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tranking station can be
hg:{l t casing or inciosure locates
on top of a bullding, in o maun- u{:ﬂﬂ
of & pole, 1n a nnhw box, or in my oihc“‘

-4

suitable mcntmm and it s ¢hus ovident that

my "Ii‘*‘%ﬁimﬁ noy only contemap :f‘-*‘*f% 2 Ten-
vare of this character buk 4iso th ¢ heating
of the 1 tmz‘ioz of such air-ti 120t mlmnm bv
MEans 0.1, an incandescent electric lamp, or
other s {”'ht ing me aﬁs;.} 30 as io prevent
che In uJ ed apparatus from Hmtmir 0T COT-
a(}rim*’u .;.,?16 50 as to preserve 5 near is Dos-

iblg and at all times pract 1f*£13w the same
risuzﬂf{ degree of tﬁmw ature., In this way,
it 18 ‘imsuble to provide an automatic tele-
phem system comprisivg a main and aux-
liarv tronks Ling stations, the main tr mmking
station being situated in g suitable buzldmm
while the auxiliary trunk! ng stations consist
merely of compa ratively sme ad] air- tight cas-
T‘*l:f.,f;“* or nclosures contai ung the necessary
autoniabic ’:WlELilll‘ﬁ de '*1(:03 and locatedt in
Ay convenient place or locality ; and it is ob-
vieus that these a Kih” ry trmﬂung stations
ear br;, exposed o the weather or protected
by a building w*thc;’m 1h any way interfer-
g with the efficier ney of the apparatus and
svstenmy as a whole.  All of these, and other
:alﬁ;;:;eeci,s? both broad and specific, are within
the contem pbfmﬂ of my v :Hm@ﬂ. and the
acvantages of ﬂ,  stems of
-1‘“11"*(**??.*? and of ﬁ:%: different featuves fared
aspects, will hereinafter more fully appeat
although it may be staled at thig ';nmtur
that the object of the invention, generally
stated, 1s te provide a telephone svsben
W hwh will be cheaper and more economical
to mstall and mtlltltfhjl particulasly wiih
) -}_m t Lo the wiring or Tiue conneetion be-
Lween the didferent -ﬁmhmzﬁ

in the 2 "*mm*i}:im g drawings, Figure 1
s a graphic ov diagrammatic wj;}* csentation
of the method e"’” ‘*‘w'm; Or connecting uis
the *nd 1 .:...IM

with © 1;;:&”:,:915 stations of p te lephone
f;”:_-‘im; mwii(}ﬂ sng the 1;1111upl(‘-~ of my in-
VeI 101 §

3B ;; 2 and 3 are pespectively a plan wnd
an cievation tHlustrating in a move o less
dia {”l‘iﬂ“" m maliner tha method of locat
g the nusil mu trunkimg stations in il
ferent ‘MLE and places:

g+ 15 a persrechive view of g nole-top
FOrm - ‘fF mixiliary trunk rm‘ aiaf'lmu

1& 5 whows o man-hole form of atiliary

L
{rimicag station; | |
i**lggﬂ. 6, 7 and & ilusbr ate round and
sGuare constrnetions of casing oy inclosure
for the anuhzn trunking station :1[}pu~
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ILMT t*mmmfr stations

t: 1,290,837

and showing three subseribers’ stations

which are connected with each of the two

au‘mhﬂw trunking stations.

g, 1L,ustmteb the mechanism and®™wir-
mgy 01 one of the “individual-switches.”

ol 1;:;, 13 shows the electrical and mechani-
cad construction of one of the first “‘%elec-
tors, » or oi one of the second “selectors,” as
the case may be.

Hig. 14 Shmw the wiring and mechanical
constritetion of g “uomlector & )

Fig. 15 illustrates the calling subsc iber’s
apparatus.

Fig. 16 ilustrates the called subscriber’s

;Lpp.;u*ata&

There are many existing and well under-
stood kinds of swit chboard apparatus.
There 15 the well-known manual board in
swhich the connections between subscribers’
iines are established manually by means of
cord- mrcmts and plug-swﬁcheS* and there
are also, at the present time, several forms of
automatic apparatus which are well known
to those skilled in the art—that is to say,
automatic  switching apparatus  whereby
connection between one subscriber’s line and
another is sccom phished automatically by the
calling  subscriber, without the aid of a
Hmc,nbﬁarc"{ operator. For this reason, it
15 evident that no detail or extensive de-
scription of such apparatus is necessary, al-
though some well known automatic appa-
ratus is hercinafter deseribed. It is within
the contemplation of my invention to em-
ploy erther maaual or autfjﬂ"&tlb apparatue;

~ ]:mt 1 view of the TRCT H.’l’l.l} better serviee

and better resnlts, in various ways, are ob-
taineq by the use of automatic apparatus, I
prefer to cinploy anv suitable automatic
'«*@‘ugu ne apparatus. "In fact, the general
sctevie of .y invention seems t() lend 1tself

to greater ad rantage to automatic telephone

service, as will herecinafter more J:ull ap-
pear; bul at the same time it will be readﬂv
understood that, as previously stated, the
apparatus emploved at the main and aux-
111_111* trunking stations, and at the sub-
seribers’ stations, na,y be of a any sultable,
Juwmn or approved form. In view of these
facts, I have not, therefore, in the dmwmrﬂa
ﬂi"ummwi to mmutely or O‘Ah’tu‘%tl’&f(ﬂ}? ius-
trate the d”tdll:“ and mechanical construction
of the different devices and appaz atus, but
have simply shown clearly the method of
connecting the main trunkmn' station with
the 111\111{113 trunking stations, and of con-
necting the subseribers’ statlons with the
said auxil) ary stations; and in so doing the
atomatic switching devices at the said
h niking stations have - been shown more
+ less di.;m* ammatically and only in such
Panner as 1s necessary to g full understand-
mg of my invention. indeed, the automatic
mw hhoard .:1]‘1’).-11‘111& Rhfm*n in Figs. 9, 10
'e,l,;:.l;{ il ; {{1]{1 111 1*1‘”‘ 12? i? EL]ld .Lgt IS 0" t]'l?
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degree of temperature Dy means of an 1n-
candescent larp 78, or by any other sult-
able heating arrangement. This, 1t wiil be
seen, prevents the apparatus thus
from rusting or corroding, and insures al
o1l times a proper working of the appa-
ratus. In Fig. 8, the construction 1s prac-
tically the same.as in he preceding Views,
except that the casing or inclosure 1s square
rather than round. N .

The single diagram, comprising Figs. 9,

10 and 11, illustrates two auxiliary trunk-

ing stations connected with a.main trunk-
ing station, and shows three subscribers’ sta-
tions connected with each auxiliary trunk-
ing station. At the left of the diagram, in
Tig. 9, are the subscribers’ stations O, P and
Q. while at the right of the diagram; Fig.
11, are the subscribers R, 8 and T. As will

be ohserved, the first mentioned subscribers’
stations are connected with the three “indi-

vidual switches” U, V and W, which latter
ave, of course, located at the auxiliary tirunk-
ing station; and it will also be seen that the
three individual or private subscribers’ lines
are connected with the contacts of the three
“econnector-switches” X, Y and Z, the latter
being also located at the said auxiliary
trunking station and associated with sald
“individual switches”. In a similar manner,
the subscribers’ stations at the right of the
diagram are connected with three “indi-
vidual switches” U,V and W2, which lat-
ter are located at another trunking station;
the three individual or private lines lead-
ing to these three subscribers’ stations are
also connected with the contacts of the “con-
nector-switches” X1, Y and Z*. Fig. 10, 1t
will be understood, represents diagrammati-
cally the arrangement of trunk lines and
automatic switching apparatus at the main
trunking station—that is to say, the station
throuzh which all connections are made, as-
suming the system as a whole to involve the
pavticular arrangement shown. Such being

the case, the auxiliary trunking station

shown in Tig. 9 is connected with the main
{runking station through the medium of out-
coipg trunk lines % and also by incoming

trunk lines P it being observed that the
connde inez O terminate 1n the contacts ot

the “individual switches” U, V and W, while
the trunk lines 2! terminate in the relays
and step-by-step apparatus - of the “con-
nector-switches? X, Y and Z. In a simiiar
manner, the auxiliary tiunking station
shown in TFig. 11 is connected with the
main trunking station by means of outgo-
ing trunk lines R?, and also by means of 1n-
coming trunk lines 8*; it being observed that
the rrunk lines R* terminate 1n the contacts
of the “individual switches” U, V* and W4,
while the trunk limes S! terminate In the
relays and step-by-step apperatus ot the
“econnector-switches” X1, V1and £ Tt s

inciosed

‘game auxiliary trunking station.

Qe QF, Qb QF and QF by means

1,280,837

thus evident that the subscribers’ lines or
individual line connecticns o, p, ¢, and 7, 8,
#. are normally disconnected from the truns

lines extending between the auxiliary trunk-

ing station and the main trunking station,
nd that the trunk lines are also normally
disconnected from each other. In this way,
ench subscriber is connected with the main
trunking station by means of normally dis-
connected. line sections, whereof one 1s an

individual line connection extending irom

the subscriber’s station to the auxiliary
trunking station,
connection extending between the auxiliar;
and main trunking stations and adapted to
he used in common by all of the different
subscribers connected with or allotted to the
Tt will
also be seen, however, that each subscriber
may use any one of a certain riumber of

trunk lines for “calling out” or establishing:

connection with the main trunking station,
and may be called up or-receive & signal over
any one of another set of frunk lines; the
trunk lines over which selecting impulses
and signals are transmitted from the aux-
iliary to the main trunking statlon being
commonly known as out-going trunk lines,
while those over which connecting impuises
and signals are received at and transmitted
through the auxiliary trunking station be-
ing commonly known as incoming trunk
lines. As illustrated, the trunk lines 105
are connected with the relays and step-by-
step apparatus of the first “ selector-
switches” 02, O and O* at the man trunk-
ing station; while the trunk lines R' are
connected with the relays and step-by-step
apparatus of the first “ elector-switches”

R2, R® and R* at the main trunking station.
The trunk lines P* are connected with a.cef-.
tain level of contacts of the

con second “‘selector-
switches” QF, QF, Q% Q% QF and Q°; the bal-
ance of the contacts of these second “selec-
tor-switches” being connected with the trunk
lines S, as indieated. In addition, the con-
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tocts of the switches 02, 0%, O*, and B? R*

~nd R* are connected with the relays and

step-by-step apparatus of the switches Q%

£ local
trunk lines O°. At the subscribers’ stations,
it is evident that the switching or circuit-
opening and closing devices by which the
cubsceriber is enabled to transmit the neces-
sary impulses over the line circuits may e
of any suitable, known or approved char-
acter; butin the drawings, and as a simple
way of illustrating the operation of an auto-
matic telephons or signaling system, 1 have
<howh each subscriber’s équipment as inelud-
ing a pair of simple key-switches, and also
the usual hook-switeh. In the arrangement
shown, there is an “individual switch” for
each subsceriber’s line; but it will be readily

nnderstood that the number of “conneeict-

fand
pmed
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nected with the local wires

= _ 1,88

which are connected with the trunk line 19.
This trunk line 19, it will be scen, leads
from the main trunking station to the aux-

{Hary trunking station at which 3% 15 con-

nected to the “connector-switch” X'; and
such being the case, the subscriber at station
C can now press the key 10 once, and there-
by cause the shaft of switch X* to move up-
ward one point. After the vertical 1mpulse
the key 13 is pressed once, thereby ground-
ing the rotary line conductor 4 and permit-
ting the side switch of the connector switch
X’ to pass to second position. The vertical
key 10 is then pressed and the switch shatt
of the switch X' is rotated one step each
time the key 10 is pressed. This brings the
wiper-contacts 20 into engagement with a
pair ‘of the bank-contacts 21. The calling
subseriber finally presses the key 13 once, and
the final impulse thus sent over the connec-
tion allows the “side-wipers™ of the “con-
nector-switeh” to move to third position,
thus completing the connection from {ne
calling telephone line through to the con-
tacts 21, and as these eontacts 21 are con-
22, which latber
connect with the line wives 7, it is evident
that the subseriber’s apparatus at station O
is now electrically connected with the sub-
seriber’s apparatus at station R, provided
the called subseriber’s line is not already u
use. I the called subscriber’s line 1s busy,
then the said “connector-switeh,” by reason
of a well-known provision, will fail to make
the conncetion, and will instantly velease
and remain in its “busy-signal” condition
until the calling subscriber gives up the
attempt to get the desired connection: and
it will be understood, of course, that the
calling subscriber, in hanging up the re-
coiver after getting the “busy” signal, there-
by effects, through any well-known ov g1t~
able releasing arrangement, a restoration of
A1 of the switehes which were employed in
estublishing, or attempting to establish, con-
nection throueh to the called subscriber’s
line. The current for operating the switch
(31 is furnished by a loeal battery 23, while
the current for operating the switch X' s
firnished by the loenl battery 24, When
connection has thus been automatically es-
tablished between the fwo subseribers’ sin-
tions, the subscriber at station (G can then
craplov any suitable signaling arrangenient
for atiracting the attention of subscriber at
station K. Also, it 1§ obvicus, that afterttic
automatic establishment of electrical con-
neetion between the, two subscribers’ sta-
tions. the two subseribers ean then converse
by means of any suitable fprm of telephone
ubpa-mtus. In the foregoing manner, Con-
nections can be established betweoen Sh-
seribers whose lines terminate at diffecent
auxiliary trunking stations: and n ail sueh
cases, it is evident that the connection De-
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L station L,
1ty
seribers’ stations terminate at the same aux-
iliary trunking station. In a case of this
iiind, the connection between the two sub-
serihers’ lines is preferably, as in all other
cnses, established through the medinm ot
the main trunking station—that 18 to say,
the subscriber ot station O firgt automati-
cally connects his line with one ot the out-

'
|

-

going t1mnk Jines O, and then, by smtable
ranipulation of his switching apparatus.

g T

onnects the ont-going trunk line with ons
of the return or incoming trunk lines Pt
After this, the final step in the establish-
ment of connection between the two sub-
seribers’ lines is accomplished by connecting
the gelected trunk line P, through the
mediura of the “connector-switeh” X, fov
example, with the local wires 25, which lat-
ter are connected with the limbs-or ine
wires p lsading to the subscriber’s station
P Tn oother words, this connettlon can be
made in 2 mepuer similar to the one pre-
viously deseribed, but with the emception
that o conunecior-switch af the same auz-

iliary frunking station is employed, rather

than ono ai a second or distant auxiliary
trunking station. That this is true, 1s per-
teetly cbvious; for in connecting sub-
scriber’s station 0 with subscriber’s station
P, the first step consists in operating the
“individual switeh” U, and thereby connect-
ing the subscriber’s line o with trunk line 9.
nroviding, of course, that the latter 15 1dle.
After this, the switch O? at the main {runk-
ing station cau be manipulated or operatec
£or the purpose of extending the coennection
therefrom to one of the local trunk lines O°.
1f the trunk line 16 is idle and avaiable at
such time, the switch 32 will establish con-
nection between this trunk hne ana toe out-
going trunk line 9. The next step then
consists in maenipulating or operafing the
socord “selector-switeh” QF 1n such man-
ner -as to establish connection with one of
the incoming or return trunk hmes 27
anid 1f the trunk line 26 1s net busy, it 1=
avident that this particular frenl e
will the one automafically seiectad
by switch Q' to do the required work. ¥i-
nally, the “conncetor-switeh” X 1s manipu-
Lated in sueh manner as to bring the wipers
f this switeh into engagement
with a wair of the bank-conteets 28, the
Tattor being connected with the Joenl wires
95 leading to the Bne wirez . In eperatmg
(e switeh X for the purpose of jaaking the
wid conneetion, b wiil e undersfood that,
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- keys at subscriber’s station & in such man-
ner as to cause the swi ﬁh-bh&ﬂ; £0 m&vm
upward one point. Vhen this has been
done& the
tate until 1% engages the bank-coniacts 8
In this way, as explained, all cmmectmns
_elther between SﬂbSCi’lbﬂI'S lines terminat-
g at the same or different aus dliary trunk-
Ing stations, are established th‘!'mwh the
medwm @f the m&m tmn‘irm% station. Tn
eVery ¢ ther eime when two subseribers
emwerse, the tall {111*3" circuit includes two
mfhmdml or - m‘wma lmﬂ connections, an
out-gomng and an Incoming trm} tine, fmd
also o local t runk line at the m: A1 t‘rlmhm
station. This, obvious iy resulis in a deeic ded
economy. with respect to the amount, of COP-
per required—that is to say, the amount of
wiring or cabling necessary between stn-
twns* and that a mfzieﬂal or decided re-
ductmn in the ai nount of cabling or ;Til‘u
mg necessdry betiween staficus, ewn thougtl
1t mlf“hl; mﬂessltlte a, aomﬂﬁhm f*'le:dm*
a.}‘nmmt OF S"ﬂ’ammﬂ“d

suld ba

-

‘31:3‘!31{)]18 were provided with private or indi-

vidual lines 1@@{?11119' directly to 2 maln or
cenﬁ*ﬂi station, 1€ ax ad’fm_{ig&_g;g 15 evident
ren it is talken into accon
cabling between stations is us naily th
more ¢os J'" part of o system, not only with
respect to installa wtion, buu also 1m regard {o
the maintenance 0; mr system.  So that
with a given number of f'ﬁbsc“" ors, eve
ft-hmwh tne srrangemens may mmﬂm 3
somewhat greater MO “ﬂ‘t 0% Witmmmﬂ
apparatis, 1t 15 periectly clear that, :}j;
mvention, I accom; th‘?z v material o
tion in the amount of copper or wiring
essary for givd ng - good ssrviece to E"{-ﬁh a,
number of subscribers, md thereby provide
a signaling or i-‘iepimnw system which is, on
the whﬂh, much more economical to estab-
hqh and mmaintaln in good working '
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tively small, antd can be located in any con-
'“Vuueln or out-ot-the-way place, providing,
oL couyrse, that the apparatus is of an anto-
maile charag crer. in such case, it will alse
be seen that the interior of each casing or
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reason, 1 prefer, as explained, to
amount of apparatus necessary at the auxils

decimals or digits of such number are mace

by the automatic switching devices at the
main or central trunking station. This ar-
rangement is desirable, 1 find, for various

vensons: and for example, it is obviously of

advantage to impose as much of the work ag
is possibie upon the apparatus of the Main or
central trunking station, so as to reduce the
amount of work to be performed by the ap-

paratus at the auxihiary trunking stations to

o minimum.  As previously explained, 1t 18
£onnd to be of considerable advantage, and 2
very satisfactory arrangeinent, to reduce the
auxilisry trunking station apparatus to as
small a compass as possiole, so 25 to pe it
these small auxiliary trunking
be conveniently disposed in out-of-the-way

places. This 1 find can be readily and very
nicely accomplished by limiting the connec-

cor-evvitches ab the auxiliary trunking sta-
tions to o particular amount ox work-—io-wit,
the work or operations necessary in making
the last two decimals or digits of a number
colle for. By thus imposing this exact
Amount of work—no more no less—upon the
apparatus at the _uxibary trunking sta-
tions, I find that less apparatus 1S necessary
ot these auxiliary stations than would be
the case should either a greater or less nuin-

hor ot decimals or digits of the called-for

So, for this

number be made at such place. _
reduce the

jary stations to a minimum, and 1O use 2 sult-

able smount of apparatus at the main or cen-

iral trunking station; the most impertant
object of my invention, as previously ex-
nlained, being to reduce the cost of installa-
tion and maintenance at all points outside of
thes ceniral station. It will be understood,
nowever, that I de not limit mysels to this

axact construction and mode of operation, =

7+ +will also be scen that the automatic
conpection of the calling-subscriber’s line

with an idle trunk line
corresponding to the first digit of

 number is performed, constitutes a featnre

b

0814
L

50

" necessarily incident to the

G5

ot the first trunk lhne

of special and further improvement.
of course, as previously explained, can be
done in any suitable manner; but as & simple
and efficient srrangement, and as a matter of

special improvement, the single impulse nec-

essary for actuating the “individual switch”
connected with the calling-subscriber’s line
'o transmitted over such line by the momen-
tary closing of a grounded circuit when the
catling-subscriber removes his recelver from
ihe switch-hook., In ihis way, the selection

sense that no switchboard operator is
hut also in the sense that 1% 18
removel of the re-
ceiver from the switch-hook. |

" TWith the arrangement shown, 1t will bs
readily seen that the “individual switches”

in the
NOCERSATY,

 derstood, however,

stations to

hefore any operation
the called.

This,

iz not only automatic

1,200,837

at the suxiliary trunking stations ard only
siven a rotary movement, at one levelinas-.
much as enly ten trunk lines are connected
with each “selector-switeh”. It will be un-
that, should a greater
number of trunk lines be connected with each
“individual switch” at the auxihiary trunk-
ing stations, any suitable arrangement oOT
mode of operation invelving a vertical
movement, of such switches, from one bank-
level to another, can then be employed, Hur-
thermore, in this connection, it wili be seen
that these “individual switches? at the anxil-
iary trunking stations are not cperated oy
the impulses employed in forming the num-
ber called for, but are operated simply by
o, preliminary impulse transmitted over the

_cireuit for the purpose of automatically es-
‘tablishing connection between a calling-sup-

seriber’s ne and an idle trunk line; and this
is all accomplished by the calling-subscriber,

in any suitable manner, preliminary to the

transmission of the cnrrent or different 1m-
pulses representing the different decimals
or digits of the number called for. In this
way, the switches T, V, W, and U*, V*, W,

which may, for convenience, be termed the

“individual switches” of the system, are em-
ployed in making preliminary connections,
and are not disturbed by the current used in

calling or forming the number of the de-

sired subscriber’s station. As previously ex-
plained, it is obvious that any suitable means

‘may be employed at the subseribers’ stations

for operating the-said “individual switches”,

70

75
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85

20

95

1G4

it being possible, of course, to accomplish

this preliminary connecting operation In.

various ways. It will also be seen, at this

juncture, that the feature of automaticaily

‘connecting any one of a group of subscrib-

108

ore with a trunlk line which leads to the cen-

tral station, and which is used in common by
the subscribers of that group, can be em-
ployed in connection with any suitable

switchboard or exchangs apparatus at the
~central station. In other words, the feature
of trunking between groups of subscribers

and the central station is obvicusly-an—-ad-

vantageous one, regardless of whether the

apparatis at the central station be automatic
or manual in . chavacier. o
71 1
Vi, W

'The switches U, V, W-and Ut

are called “individual switches”, 1nasmuch

as each one is allotted solely to the use of a
single subscriber. These switches are also
called “individual switches” in order to dis-
tinguish them from the well-known and $o-

called. previously described, first and second
’ 3

“gelectors”, and from the said “connectors’.
Tn practice, a first “selector” is any swiich
which receives the impulse or impulses rep-
resenting the first decimal or digit of the
calleq namber, while the second f*selector”
j¢ any switch which receives and is oper-
ated by the impulse or impulses represens-

110
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line.

1,260,887

ing the second decimal or digit of the called .

numboer; or at least the terms first and sec-
ond “selectors” are employed to designate
switches which receive and are operated by
an 1mpulse or impulses representing one or
more cigits of the called number. Conse-
quently, the said individual switches may
be the same In number as the number of
subscribers; while the first and second “se-

lectors” and “connectors”, and any  other

similar switches, can all be installed on a
percentage basis. In this way, the number
of first “selectors” is materially reduced, it

having been the practice, prior to my in-

vention, to employ as many sc-called first
“selectors”—that 1s, switches operated by

the first impulse or impulses sent over the
Iine in calling the number of the desired
subscriber—ag there were subscribers’ lines
terminating
tion. As stated, however, the employment
of individual switches, which have no other
function than to receive the impulse or im-

pulses sent over the line preliminary to call-

ing the desired number, permits the num-
ber of first “selectors” to be reduced to a

percentage basis—that is to say, to ten per

cent., tor example, of the total number of
subscribers. Each “individual switch 7,
when operated by its allotted subscriber,
automatically picks out an idle or non-busy
first “selector”. In this way, the first “se-
lector” is connected with the cailing sub-
scriber’s line, and is in readiness for use,
by ‘the time the calling subscriber is ready

‘to begin calling the number of the desired

subscriber. |

It 1s obvious that any suitable arrange-
ment can. be employed at the subscribers’
stations, and in the different automatic
switches throughout the exchange, for re-

leasing or restoring all of the different

switches after the conversation is termi-
nated. For example, it is the practice in
certain automatic systems now in use, and
of the character herein described and illus-

trated, to so arrange the apparatus that

the act of replacing the receiver at the sub-
scriber’s station serves
ground the subscriber’s line, and thereby
bring about the operation of releasing cir-
cuits and devices at the ‘different
resulting in the restoration of the
step-by-step  switching

mechanisms  em-

ployed by the calling subscriber in secur-
g connection' with the called subscriber’s
1t is obvious that the construction

and circuit arrangement shown and de-
scribed mav include a releasing arrange-
ment of this or any other suitable char-
acter, |

Also, the means whereby any trunk-line,
or subscriber’s line, while in use, 18 made
busy, so to speak, so that a third snbscriber
can not establish connection with either one

at, the exchange or central sta-

derstood that the framework

to  momentarily

switches,
different

of the two subscribers who are already con-
versing, nor with anv of the trunk-lines
which the two subseribers are using, may

be of any suitable, known or approved char-
70

acter. In 4 similar way, the mechanical and
electrical arvangements whereby the “indi-

vidual switches”, and also the first and see-

ond “selettors”, are each adapted to rotate
automatically until an idle trunk-line is se-

lected, may be of the usual or any other
suttable or desived character. And for like
reasons, the construction and arrangement
whereby the different “connectors’ are each
adapted to rotate only in accordance with

the impulses which the calling subseriber
sends over the line-circuit, corresponding
to the last two digits of the called nuimber,

‘may be of any known or suitable character.

As previously stated, the construction of
the different automatic wwitehes mav be of
any suitable, known or approved charac-
ter.
vidual-switches” may be of the oeneral con-
struction and character shown in I1g. 12,
In this figure, which is an-enlargement of

~the “individual-switch” U, for example, the

circuit arrangement or electrical construe-

‘tion is quite fully illustrated, while only so

much of the mechanical construction is
shown as is necessary to understand the
operation, and to identify the general type
of switch.  In this fioure, the step-by-step
mechanism and other mechanical parts, to-
gether  with the operating magnets, arve
shown in perspective, while the relavs are
shown in side elevation: and it will be un-
tor supporting
the various elements may be of any suitable
or desired character, but is omitted for con-
venience of illustration. .
includes the usual switch-shaft w provided
at 1ts Jower end portion with the “private-
wiper” «' and with the “vertical” and “ro-
tary” wipers #2 and 23, all insulated from
each other and from the shaft. The wiper
u' 1s adapted to engage any one of the ten
contacts in the “private-bank™ «* while the
sard “vertical” and “rotary” “line-wipers”™
are adapted to engage anv one of the
ten paiwrs of contacts in the “line-hanlk”
w’. ‘The “vertical” and “rotaryv” line-

trunk-conductors «* and %% lead fo a frst

“selector,” it being understood that eacl:
patr of contacts included in the line-bank

are connected with a trunk-line leading to a
Kach contact 1n thoe “pri-

first. “selector.”
vate-bank™ w* is connected, as. for example

by means of a “private-multiple” u*, with a
~corresponding

r - “private-bank-contact”™ iy
each of the other “individual-switchies™ be-
longing to the subscribers in this particular
group—that 1s to say, all “private-hink-
contacts” allotted to a. certain frunk-linc
feading from this group ave multipled . to-

gether; and it will also be understood that

-tf““i- ﬁ!lq
St}

I‘or example, each of the said “indi-

The construction
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all “vertical” and “rotary” line-contacts al-
particular trunk-line are mul--

lotted to any par :
tipled together throughout the different
“individual-switches.” In this way, each
terminal in the “private-bank” w* consists
of a single contact adapted to be engaged

by the “private-wiper” ', while each ter-

minal in the line-bank »° consists of a pair
of contacts connected to opposite sides of a
trunk-line adapted to be engaged respec-
tively by the wipers »* and w’—that 1s,
when the switch-shaft is operated by the

step-by-step mechanism. At its upper end

the said shaft is provided with a clock-

spring - ‘device «° for maintaining said shaft .

in its normal position, and for restoring
the same when finally released from any

‘position inte which it may have been thrown
for the purpose of making the desired con-

nection. This spring keeps the normal post
arm %' pressed normally against the nor-
mal post %', said arm being secured to the
shaft: and the means thus provided act as

a stop device for limiting the back rotation

of the shaft. Intermediate of its upper and
lower ends, the said shaft is provided with
vertical ratchet-teeth %'? and also with ro-
tary
w*t. The said vertical ratchet-teeth are pro-

vided with a longitudinal groove or chan-

nel »* adapted to be normally engaged by

35

40

45

a supporting-dog or arm %,  With this

arrangement, the shaft can only move up

and down when the hook-shaped stationary

dog 4** is in engagement with -the said
aroove or channel; but when the shaft re- -
volves, then the said dog or hook #*® en-

gages underneath one of the teeth wu*’ SO
as to-support the shaft in its elevated posi-

tion while the means for rotating the shait
are heing operated. When the calling' sub-
seriber ‘momentarily grounds the line-con-.

ductor 4. in the manner previously de-

“seribed, a circuit is completed from ground

through the “rotary-relay” w'" to the non-
grounded pole of the battery 5* The ener-
oizing of this relay closes g circuit from

oround u'® through the normally-separated

- relay-springs. %', through the normally-

o0

55

- grmature - w®

60

690

closed contacts ?° and w«?*, through the

“side-switch-arm” #%** and its contact «*,
through the “vertical-magnet” «*, and
thence to the non-grounded pole of the bat-
tery. Also, the energizing of the said “ro-
tary-relay” closes a circuit from ground

through the “private-magnet” %* to the non-

orounded pole of the battery. The said
“vertical-magnet” «** is provided with an
adapted to be pivotally

mounted at «*?, and having an arm «*%; and

the said arm is provided with a lug «*,
and with a spring-pressed ratchet-dog

“adapted to engage the vertical ratchet-teeth
w2,  The locking-dogs «* and #** are

adapted to engage the vertical and retary this manner closes a circuit from ground at

ratchet-teeth %%; and also with a cam

‘which is carried by

1,200,837

ratchet-teeth, f:e.speéti;rely; and'_ are rigidly
connected and adapted. to be pivotally
mounted at 2. ,\'N ormally, the arm %28 18

subject to the tension of a spring 4 which

keeps the armature normally away from the
onet.” A spring u* tends to

“vertical-ma . _
move the two locking-dogs toward their re-

70

spective ratchet-teeth. The arm % is rigid

with the two locking-dogs, and this is #1so
true of the catch or locking-projection :&*7.
Normally, r‘g,,he armature 4** of the “release-
magnet” %*° is held in its retracted posi-

79

tion by a spring #*. This armature is pro-

vid’eﬁ with a link or arm «** having an open-
ing at its end adapted to normally engage
the locking-projection %°7; and in this way
the spring %* normally holds the two lock-
in-dogs .out of engagement with their re-
séesi;i?é, ratchet-teeth. As the armature %*
rises; however, the lug »* lifts the arm or
link »# out of engagement with the projec-

t¥on %7, and thereby allows the two lock-
ing-dogs to be drawn into engagement with

the ratchet-tecth. . At the same time, the

ratchet-dog #*° engages one of the ratchet-
teeth w*>—this dog being guided mto and.

out of engagement with the ratchet-teeth by
suitable means—and in so doing raises the
shaft one step. The energizing of the “pri-

vate-magnet” %?° causes it to attract its:

armature #*2 the latter being provided with
an arm ¥* and controlled by a spring wu*

from the said magnet. This arm »* is pro-
vided with a couple of flexible springs u*

and »*%, the same being provided at their in-

ner portions with opposing ratchet-teeth u*
and u*.  As sooh as the preliminary im-
pulse contact is broken at the calling sub-
seriber’s telephone, the “side-switch-arms”
w2, ut?, u®°, 4"t and w®? are released and al-
lowed to move to the second: position, for
this reason: The said “side-switch-arms” are
all practically connected and mounted upon
a. support or body %3, the latter being piv-

oted at »°* and subject at all times to the ac-

tion of the spring «*%. This support or body

‘is provided with a finger %*® which normally

occupies the position shown in Fig. 12—that
is to say, between the springs u* and u*°
and in engagement with the first or inner
tooth #*. When the “private-magnet” 1s
energized, the inner tooth «*8 1s then brought

into engagement with the finger %°; but

when the “private-magnet” 1s deinergized,
then the finger »* owing to the relative ar-
rangement of the ratchet-teeth on these two
springs, 1s permitted to escape and engage
the second -or outer tooth '3 and this out-
ward movement of the finger »"® 1s limited
by reason of the engagement of the Tag %7,
the support or body w3,
with the said cam %  The shifting of the
“side-$witch” from first to second position in

80
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shaft- one step:
the single vertical

%% will be actuated by the

-cuit, instantly releases the

1,200,837

" through the contact w®, through the
“side-switch-arm” «*, through the “rotary-
magnet” %%, through the normally-closed in-
terrupter-contacts u%*, and thence to the non-
grounded pole of the battery. In addition,
the shifting of the “side-switech” to second
position opens the previously described cir-

cuit through the “vertical-magnet” w5 and
at this time it will also be seen that the “pri-

vate-wiper” u! is connected through the

“side-switch-arm %% and the contact %2
with suitable conductors leading to the “pri-
vate-magnet” %, thus connecting the “pri-
vate-magnet” in series between the “private-

wiper” and the non-grounded pole of the

battery. The closing of the circuit through
the “rotary-magnet” 4% causes it to attract
1ts armature %, which armature is provided
with an arm «°* having a spring-pressed
ratchet-dog 4% : with an arm w* adapted to
open and <close the contacts »*'; and with
a third arm »° adapted to engage the arma-
ture % of the “private-magnet.” This ar-
mature © 1s normally held away from its
magnet by a spring «%, and is adapted to
be pivoted or swingingly mounted at 0.
At this juncture it may be stated that all the
said armatures are adapted to be pivotally
or swingingly mounted so as to swing to-
ward and away from their respective mag-
nets. Consequently, the armature 1%, when
atiracted by its “yotar -magnet,” causes
the ratchet - dog > to engage one of the
ratchet - teeth %%, and to thereby rotate the
1t being understood that
step of the shaft was
suflicient to raise the wipers u! w? and 3

to the level of the bank-contacts, and that

the single rotary step of the shaft is suf-
ficlent to then bring the wiper %' into en-
gagement with the first contact in the “pri-
vate-bank” u* and the wipers 42 and 2 In¢o

engagement with the first terminal or set of

contacts i the bank 5.

In addition, and if
these first contacts in the

with a trunk-
line already in use—the “private-magnet”
%* will not be energized,

At the
attract-
contacts %51,
be remembered, are in

arm u°’.
same time, the “rotary-magnet” in
g its armature opens up the
which latter, it will

the energizing circuit of the said “rotary-

magnet”; and with thig arrangement’ the
“rotary-magnet” attracts its armature and
then, by reason of having broken its OWN Cir-
said armature,
This action, it will be seen, serves to again
operate the “private-magnet” armature-arm
in the nanner previously explained—that is
to say, the effect is substantially the same as
though the “private-magnet” had been en.
ergized and then deénergized. When this is

done, the “side - switch - finger” 459 18, of

course, again released and permitted to

‘the

~shifting of the “side-switch?

sald banks are not
nusy—that is, not connected

but its armature

Into engagement with the stationary stop
w". Thus operated for the second time, the
sald “side-switch-arms” arve caused to move

to third position, thus connecting the “pri-

n; B

“move, under the influence of the spring %%,

70

vate-wiper” u!, through the medium of the -

“side-switch-arm” %% and
with ground at 2

the contact w™, -
The movement of the

“side-switch” in this way also connects ‘the -

“vertical-line-wipers” %2 with the line-con-
ductor 11, through the medium of the “side-

switch-arm” %! and the contact #"3: and in -
p.

2 similar way the “rotary-line-wiper” #? is

connected, through the medium of the “side-

switch'- arm” %% and the contact ©™, with

the trunk-line 9, is brought into electrical
connection with the subscriber’s line. The
to third posi-

tion stops the flow of current through the

“rotary-magnet” %%, thus leaving: the shaft

1n a position to permit the wipers to engage
the first terminals in the two rows of banlk-
contacts. The wiper w?, when brought into
engagement with the first contact in the
“private-bank” w*, connects all of the multi-
ples of this contact, in the othep “selector-
switches”, with the grounded pole of the bhat-
tery 5%, and thus establishes a guarding po-
tential at these contacts, so as to prevent
seizure of this same trunk-line by some other

bank-contacts should be busy: In such case,
the momentary flow of current from the
grounded pole of the

subscribet’s line-conductor 4 and in this
- Wway the terminal 8, which is connected witl

battery through the

80

85
a0

45

‘calling subscriber. Suppose, however, that -
‘the first contacts in these smgle rows of

100

“private-wiper” u!, and through the “side- .-

switch-arm” «™ and the contact, 1°? (1t being
remembered that at this time the “side.
switch” ig in

second position), and thence

105

through the “private-magnet” % to the

hon-grounded pole of the battery, will keep
the said magnet energized. Obviously, the
“rotary-magnet” %% must remain energized,

at least intermittently, as Jong as the “side.
switch?”

remains in second position, and the

110

“private-magnet”’ must- remain energized as .

long as the “side-switch” remains in second

position, and as long as the “private-wiper”
w' continueg
18, & contact at which there i a guarding po-
tential by reason of itg being
« multiple-contact which is in engagement
with the “private-wiper” of some other “in-
dividual-switeh”.

tinue to
until the “private-wiper” »! finds a
“private-magnetu2 ig deénergized,
“side-switeh” is allowed to escape and as-
sume the third position, and so as to open
the grounded cirenit including the “rotary-

and the

to engage a busy contact—that

115

connected witl

120
Such being the case, the o
side-switch” will remain in second posi- |
tion, and the “rotary-magnet” 4% will con-
attract and release its armature,
Nnon-

125"
_busy contact. As soon as this happens, the- |

130



by the engagement ‘of the ¢

12

magnet” and the “side-switch-arm” »*. In
other words, the rotary step-by-step mecha-
nism 1s automatlcalhr retamﬂc in oper %mn
‘private-wiper”

w! “with bugy contacts, and the rotation of
the shaft thus proceeds automatically until
the shaft-wipers find a set of contacts corre-
sponding: to an idle or non-busy trunk-line.

- Ac, stated, the means for supporting the va-
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rious operatwe parts can be of any smtanle
character, and the guides for directing tne
ratchet- docrs into and out of enmwment
with thelr 1*auchet-teeth can be of the 115;11@1
and well-known form.

‘The calling subscriber, by slmplv taking
down his recelver, havmg thus automatically
connected his line with an idle L.runk line,
and consequently with an idle first “selec-
tor”, the next-step in the general operation
of gettmcr connection with the called sub-
scriber’s line consists in properly actuating
the first “selector-switch” shown in Ifig. 13,
As previously explalned, it may be assumed

that the calling subscrlber 18 callm another

subscriber whose number is 1211 fmd 1n such
case, the calling subscriber first sends a
single impulse by means of the key 10, so
as to complete a gmunded clreult, 111(3111(11110'
the “vertical-line-relay” o' and the bauten’
12.  This relay, when thus ener o1zed, closes

a local circuit from the non-frrounded pole

of the battery through the “vertlcal -magnet’”’

0%, through the side-switch-contact” 0° and

the “side-switch-arm” 0*, throun'h the “pri-
vate-magnet-switch- 313111}0'5 o and 0°, and
thence through the “vertical- lelw springs”’

0" and 0° to ground at 0%, and back to bat-

tery. The said “vertical- 111‘10'119!; 0% 13 Pro-
vided with a p.» fotftlly-mounted Or sWinging
armature 0%,
with an arm o™ carrying a lug o' and a
pivoted spring-pressed ratchet- don' o™ ; and

this armature o0'° is held 1101111311}*’ away

from its magnet by the spring o*. In this
casd, the 5W1tchmﬂ mechamsm includes a
shaft o' prmﬁded at its lower end with a
w"‘prlw,hte wiper” 0% and with “vertical” and

“rotary” lme -wipers o7 and o'S. The “pri-
vate-wiper” o' 1s adapted to engage the
contacts in the “private-bank™ o', while the
other two wipers ave adapted to engage the
pairs of contacts in the line-bank ¢%. In
these two banks, each horizontal row (there
are ten rows) includes ten terminals; but 1n
the “private-bank™ each terminal consists of
2 sinele contact. while 111 the line-bank each
terminal consists of two contacts connected
respectively with opposite sides of the trunk-
Iime leading to a second ‘‘selector”. In this
way, each first “seleetor” 1s preferably pro-
vided with ten leve:
leyel containing ten sets. of contacts. Con-
sequently, the said shaft 1s adapted to vise
to any one of ten levels, and is also adapted

65 to then assume any one of the ten positions

bank of each first “selector”.

which armature is plm*lded'

3 of bank-contacts, each

1,200,887

allotted to eaeh level, there being one hun-
dred trunk-lines connected with the line-
As in the case
of the “individual-switches”, each contact 1n
the “private-bank™ 0 1s mulupled O COfi-
nected with all of the other contacts which
are allotted to the same trunk-line in other
first “selectors” of this particular group.
It mayv.be stated at this juncture that the
ceneral construction and mode of operatjon
of a {nst “selector” s qmte similar to that
of an “Individual-switch”, the mechanical
construetion being practically the same 1n
each case, and 0111} the relays, contacts and
circults bemﬂ different in the two kinds of
switches, Like the “individual-switcli™. this

70

79

30

first “selector” shown in Fig. 13 has its shaft

provided with vertical ratchet-teeth 0** and

with rotary ratchet - teeth 02, together with

a cam o*. The upper end of the shaft
1s also provided with a clock-spring de-
vice 0** for restoring it to its normal posi-
tion, and with the mnormal post arm 0%
adapted to normally engage the normal post
0%%,  Unlike the “mdlvldml switch”, how-
ever, this normal post arm 1s adapted to nor-
mally engage a switch-spring 0**, so as to
prevent the latter from normally engaging

‘the contact 0%%, the latter beng Ul*ounded dt_

0. The ratchet-tecth 02! have the previ-

ously deseribed- verticai groove or chanmel

0® which 1s normally engaged by the dog
or hook »*.. In this way, the shaft o' can
only move up and down when the said dog
or hook engages the groove 0. When the
shaft revolves, then this hook-shaped ele-
ment 0*' engages underneath the ratchet-
tooth L‘OIIEprIldH‘HT to the level to which
the shaft is rvaised, and t° s . “ports the
shaft 1n its rotary step-b ep  ovements.
The locking- dow o** and  * ar . normally
out of QH‘T‘l“(}lllult with the vertical and
rotary ratchot- teeth, but are rigidly con-
nected together and adapted to engage the
sald teeth while the switch is 1n use. The

89
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locking-dogs are adapted to be pivoted at

o™ and are provided with a downwardly-ex-

tending arm 0%, and with an upwardly-ex-

tending projection ¢*. The “release-mag-
net” 0’7 1s provided with a pivotally -mount-
ed or swinging armature 0°® which carries a
11011/011t.;1]h" disposed locking-arm or link
’, the same bemg provided ab its end with
an aperture adapted to normally engage the
projection or catch 0%. A spring o*, ap-
plied to the armature 0%, keeps the latter
normally retracted, and also serves to keep
the two loclﬂnl’r-dows normally out of engage-
ment with their 1951)0(’[1\ ¢ ratehiet - teeth.
When the calling subscriber calls the first
digit of the desired nuniber, he presses the
Le} 10 but once, as stated, so as to send a
single 1mpulse over a grounded circuit in-

(*ludmﬂ' the so-called ‘Vertlca.l Iine-conduc-

tors” and also inclubing the bamery 12 and

115

120

136
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the “Vertical-_reléy” o, This, as explained,

closes the local cireuit including the “verti-
cal-magnet” 0%, causing the latter to attract
1ts armature 0*°, and the said armature, when
thus lifted from its normal position, causes
the lug o' to 1ift the arm 0% out of engage-

~ment with the projection 0%, and also causes

the ratchet-dog or actuating-pawl ¢'® to en-
‘ In this
way, the shaft is lifted one step, and at the

~same time the said locking-dogs 0% and ¢%3

are released and allowed, under the influence
of their spring o%, to engage the said ver-
tical and rotary ratchet-teeth carried by the
shatt. This one vertical step of the shaft
0’ brings the wipers 0%, 0'7 gnd 0'® into the
plane of the first level of the two banks, but
not into engagement with any of the con-
tacts thereof. After this the calling sub-
scriber then presses the key 18 once, so as to
close a grounded cireuit including the so-
called “rotary-line-conductors”, and also in-

cluding the “rotary-relay” 0*2 and the bat-

~tery 12, This co-called “rotary-relay”, when
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tension of a spring 0%, it being
' . L B ;{ . . j, , _ -7 '
that the salu “side-switeh” ig adapted to be

thus energized, attracts its armature and
thereby brings the spring 0% into electrical

contact or connection with the intermediate
spring o° In this way, another local cir-

cuit 1s closed including the battery 12 and
its ground connection 0°, the springs o® and
0%, the “private-magnet” 0%, and the con-
ductors extending between this magnet and
the non-grounded pole of the battery. As
showa, the said “private-magnet” is provided
with a pivoted or swinging armature 0*®, the
latter having a horizontally-disposed arm

-0%%; and this arm, it will be seen, is provided
with a couple of flat springs ¢* and o*®.

Normelly, the armature 0% ig held away
from its magnet hy a spring 0%. Further-
more, this armature-arm is provided with a
lateral switch-firger 0% adapted to operate
the switch-springs 0% o° and 0™, At its end,
the armature-arm of the “private-magnet”
1s provided with upper and lower oppo-
sitely-arranged ratchet-teeth 0% gand 63,
preferably made integral with the said flat
springs. ‘When the switch is in its normal
condition, the finger 0% of the “side-switch”
0’ projects between the two flit springs, as

~shown in Fig. 17, and in engagement swith
‘the 1mner tooth 0%

_ The “side-switch” is
held 1n this position, and is subject to the
observed

pivoted at 0°%, so as to swing or vibrate in
a horizontal plane.
15 provided with the five “side-switch-
arms” o™ 0% 6% 6% and 0% these arms
all being rigidly connected but insulated
from each other, and adapted to swing
in unison.  Consequently when the Sdlﬁ
“private-magnet” is energized in the man-
ner explained, it attracts its armature and

thereby moves the said “side-switch” from

first

1The said “side-switch”

2. 5B

position to second position. Thig is
for the reason that when the armature 0 is
attracted, the finger 0% is shifted into en-
gagement with the inner tooth 0%2; and then
when the “private-magnet” is deénergized,
the arm 0% rises to its normal position, and
in so doing allows the finger 0% under the
influence of the spring 0%, to escape and
move into engagement with the second or
outer tooth 0°*; and this initial movement of
the “side-switch” is limited by reason of the
lug 0%, carried by the said “side-switch”,
being brought into engagement, with the cam
0. This shifting of the “side-switch”
from first to second position brings the “side-
switch-arm”. 0% into engagement with the
contact 0™, the latter being grounded at 0%
and the same movement brings the wiper o*
out-of engagement with the contact 0%, there-
by opening the circuit of the “vertical-mag-
net” 0% In addition, the movement of the
“side-switch” in this manner causes the
*side-switch-arm” 6% to engade the contact
0% which latter is connected with the “pri-
vate-magnet” o*, as shown in Fig. 13. Im-
mediately upon the closing of electrical con-
nection between the ground 0% and the “side-
switeh -arm” 0%, o local circuit is closed
including the battery 12; the connections
from the non-grounded pole of the bat-

tery to the “rotary-magnet” o°, the con-

nectlon from this magnet to the “side-
switch -arm” ¢%, and the ground connec-
tions 0% and 0%. It will be seen that

‘this "rotary-magnet” is provided with a piv-
~oted or swinging armature 0% adapted

to vibrate or swing in a horizontal plane.
It will. also be observed that this arma-

ture of the “rotary - magnet” is provided

with an arm 0%° ecarrying a pivoted Spring-
pressed ratehet-dog or actnating pawl o,
In addition, said armatuare is provided with

an terrupter-arm o™ adapted to open

and close the (‘:il_*cuit-()pening and closing
springs o™, Another arm, preferably made’
integral with the said armature 0"8, is
provided with an end portion 0% adapted
for vibraiing or operatine the armature
0y 50 as to operate the “side-switeh at
times when the “private-magnet” is not
energized. The entirve structure of this ar-
mature 0% 1s subject to the tension of a
spring o™ adapted to keep the said armature
normally away from its magnet. The ener-
gizing of this “rotary-magnet” % by the
closing of the said grounded circuit includ-
ing the “side-switch-wiper” 0%, causes it to

“attract its armature, and to thereby force

the ratchet-dog or locking-pawl 0"® Into en-
cagement with the votary ratchet-teeth o22.

In this way, the shaft 6%° is given one cotary

step, and the circuit of the “rotary-magnet”

15 broken by reason of the separaiion of the

springs 0™; and a further result of the en-
crgizing of the _“Ifotary—nmgnet-" In this way
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14

is the actuation, by means of its a,rmatme-

finger 0%, 0f the “prwate-ma,gnet -armature,’

10

15

. -engagement of the finger o
t{ionary

- 20

and a consequent shifting of the finger o
into erigagement with the second or outer

tooth 0°2." The forward rot*xtlon of the shaft
0% in this way brings the wipers thereon

-nto -engagement Wlth the first contacts 1n

the first level of the banks; and if this par-
ticular set of-contacts 1s not busy, the arma-

ture o*5, “and its arm 0*¢, will be allowed to

resp ond to the action of the spring 0% as
soon as the “rotary-magnet” 1s deénergized;
and this action, it will be seen, causes the
“side-switch” £ escape and shift to third
position, the movement being limited by the
“ with the sta-

stop o™. With this arr angement,
therefore, the actuation of the “rotary-mag-
net” not only serves to rotate the switch-
shaft, but also serves to operate the “side-
switch? to third position, providing the first
set of contacts in the banks are not busy—

that is, not connected with a busy trunk-line.

. When shifted to third position, the ‘“side-
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switch-arm” 0% engages the contact- pmnt
07¢, which latter 1s connected with the “ver-
tical- lie-wiper” 0''. The same movement
of the “side-switch” brings the “side-switch-
arm” 0% into engagement with the contact-
point 0™, the httcr being connected with the
0'8. Furthermore, the
“side-switch-arm” ¢%°, by this final actuation
of the “side-switch,” is transferred from the
contact 0%.to the grounded contact o7, the
latter being frrounded at 07, (Jonsequently,
the "‘prwate*mafrnet” 1s thereby disconnect-
ed from the “private-wiper” 01"' Wthh lat-
ter remains connected with the ¢ prwate-
magnet” as long as the “side-switch” re-
mains in second position. . The grounding
of the “private-wiper” In this manner serves
to connect the “private-bank-contact” with
the grounded pole of the battery 12, and to
ther eby set up a guarding potential ab all of
the multiples of this contact In other
switches. Suppose, however, that the first
set of contacts should be found to be alr eady
in use—that is, suppose the “private-wiper,”
upon. eng: 10111fr the first contact in the lower
level of the “ private-bank,” should encoun-

ter a guarding potential by reason of this

contact being ‘connected to ground through

the “private-wiper” of some other switch.
In such case, the connection from the

orounded po]e of the battery through the
“pz tvate-wiper” o' to the “private-magnet”

(1t ‘being remembered that at this time the
“gide-switch- arm” 0°° is on the contact point
0%) will result m the clmmn' of a local cir-
cuit including the said “private-magnet,”
and 1 the comequent energizing. of the lat-
ter; and the “private- nmﬁ*nrt” bemt}" thus en-
ergized, the deenerrrlzmg of the “rotary-

magnet” will not be ac companied by a re-

Jéase of the “side-switch” to third position,

- vate- maﬂ*net”

-be employed for directing the ra'tchet-pﬂ.wls

ing the key 13 once for the purpose ot caus-

ector” to operate the .

‘ 1,290,337

and consequently the loml circuit of the “ro-

" tary-magnet” will remain closed through

the “side-switch-arm” 0°® and the grounded
contact 0%, With this mrcmt thus retained
in operative condition, the “rotary- -magnet”
continues to be alternatelv energized and de-
energized, with the result that the ratchet-

70

pawl 0™ will give the shaft o™ a step-by-

step rotary motion until the wipers carried
by this shaft ate brought around and into
engagement with bank—contact% which are
not busy for as soon as the “private-wiper”
018 BﬂCOUHtEI’b a non-busy contact in the level
in which 1t is operating, the prev 1011%13? de-
scribed grounded circuit through the “pri-
** 15 broken, and the ¢ ‘sicle-
switch” thus a]lowed to move to third pml-

19

80

‘tion; and for the reason explained, the “ro-

tary-nmﬂnet” 0% ceases its operation as soon
as the “side-switch” moves from second to
third position. It will be understood, as m
the previous case, that the framework of the
switch may be of any suitable character, and
that the usual or any suitable guides may

85

90
or actuating-dogs into and out of engage-
ment with the vertical and rotary ratchet-
teeth. A lamp 0% is 1n the cucm’r completed
by the engagement of the spring 0 with the
contact 0%, it being observed that this local
agrounded circuit is always closed as soon
as the switch 1s off normal. In this way, a
tell-tale signal is always displayed advising
the exc]mnfre attendant as to what switches
are In use, or as to what switches are, for 100
any other reason, off normal. With the first
“selector” thus opel ated, the trunk-line 9 is
in connection with the idle trunk-line 16,
and a guarding potential is established at all
of the “prwate hank-contacts” allotted to 105
this line, thereby preventing seizure of the
trunL-hne 16 by other P‘I]tlL%

The second “selector” may be of exactly
the same -character as that ahou n in . kg
13, and will not require a detailed ilustra- 110
tion or explanation. This second “selector”
responds to the impulses which represent the
second digit of the number which is being
called. For this reason, the said second “se-
lector”, when the ca,lhnt'r subseriber manipu- 115
lates the calling appa,ratuc_-: n ‘lthe nanner
previously described, 1ises to-the second
level—that is to say, its shaft i5 raised u -
wardly to the second level of the banks, 1n-
asmu‘c{l as 2 1s the second digit of the num- 120
ber being called. Obvlr)ush? this is done
by first pressing the key 10 twice, 50 as to
step the switch-shafr of the semmd “gelec-
tor” up to the second level, and by then press-

95

295
ing the “pl’lmte maﬂ'net” ot the second “se-
‘side-switeh” to see-
ond position. From this on, the operation
of the second “selector” 1s idenfical with
that just explained In connection with the 130
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automatic Step-b}f-step rotation of the first
“selector-shaft”—that is to say, the “shaft-
wipers” of the second “selector” will auto-

- matically pick out a non-busy set of contacts

5

20

30
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.40

called number occur at g
the main or central station, and at a point
more or less closely associated with the group
-of subscribers including
beihg called. While this “connector”, like

1. the same manner that an idle trunl-line

~was selected by the first “selector”.

~ With the first and second “selectors” thus
~actuated, and held in said certain definite
“positions, the trunk-line 16 is now connected

10
- this trunk-line 19 leads from the second “se-

with the trunk-line 19, it being observed that

lector” to the “connector” shown in F 1. 14,
As- previously - stated, this. “connector-
switch”, or “connector” as it is commonly
called, is used for receiving the impulses
representing the last two digits of the called

-number, and for making connection directly
with the line of the called subscriber. Also,

as previously stated, this “connector” is, as

a feature of special improvement,  located
-outside of *he main or central station;, and
at an auxiliary station which may be more
or less distant from the said main or cen-
~ tral station.

Consequently, the operations
corresponding to the last two digits of the
pont outside of

the one which is
the “individual-switches” and the first and

second “selectors”, may be of any suitable,
known or approved character, it is prefer-

ably of the type indicated in the drawings,

and shown more in detail in Fig. 14, When

the calling subscriber again presses the key
10, so as to send a single impulse over the
“vertical - line - conductors”,

_ a temporary
grounded circuit is completed including the
“vertical-relay” # and the battery 24. The
RO f this “vertical-velav® in th:
energizing or this “vertical-relav” in this

. manner effects the closure of a local ground-

45

50 |
otally or swingingly mounted, like those al-

60

65

ed circemit including the ground 2, the nor-
mally-separated switch-springs 22 and #*, the
concductor 2%, the “private-magnet-switch-

.3 M ol G 19 5y iy 3 a7
springs” «° and «°, the “side-switch-arm” a7,
the contact %, the “vertical-magnet” »°, and

the connections to the non-grounded pole of

the battery 24. This “vertical-magnet” is
provided with an armature »'° which is piv-

ready described. . Said armature is provided
with the usual arm 2'* held in its normal po-
sition by a spring «'2, so that the said arma-
ture 1s normally away from its magnet. At

Ltﬁ end, saia arm is provided with a pivoted

nd spring-pressed ratchet-pawl or actuat-
ing-dog %, and at its mjddle with an L-
shaped Iug «'*.  The latch-arm or locking-
link «'® 1s held in its normal position by a
spring %, and is provided with an apertured
end portion. The dogs #'7 and 2'® are simi-
lar to those already described, and gre adapt-
ed to be pivotally mounted at 22°. These
locking-dogs are subject to the tension of a

with the “vertical”

. tltﬂﬂ- Of -t-}lﬁ

S

spring 2% and are provided with a down-
wardly-extending arm 22!, and with a short

finger or projection a** adapted to engage

the aperture 1n the end of the link or arm

@°. At its lower end, the shaft z* is pro-

vided with the usual “private-wiper” #2¢, and

and -“rotary” “line-
wipers” @* and 2%, all insulated from each
other and from the shaft. The contacts of
the “private-banks” 227 yre like those already

~described, and are adapted to codperate with

the said “private-wiper”. In a sim’ lar way,
the pairs of contacts of the “line-banks” 23
arve adapted to codperate with the said “ver-
tical” and “rotary’ “line-wipers”, each pair
being connected with a subscriber’s line of
the group to which the “connector” ig allot-
ted. In this way, there are, say, one hun-
dred subscribers’ lines leading to the “line-
bank” of this “connector”, each pair of “line-
contacts” being multipled with all of the
other pairs of “line-contacts” which are al-
lotted to any particular trunk-line in the
other “conmnectors”. In this way, each sub-
seriber’s line is conneeted with ten different
pairs of “line-contacts” distributed through
as many different “connectors”. In addi-
tion, there are ten “private-bank-contacts”
allotted to each line, each “privite-banlk-con-
tact” being multipled. with all other “private-
bank-contacts” which are allotted to any par-
ticular subscriber’s Iine, in all of the differ-
ent “connectors”. At its upper end, the
shatt 2% 1s provided with the previously de-
seribed clock-spring device 2%°, and with the
normal post 2* and the normal post arm
2*t. It will be seen that the vertical ratchet-
teeth % are, like those previously deseribed,

| pI‘O‘Uided Vfith. t]le V{}I‘tif‘ﬂl g{‘(){}\'@ o1 cllﬁnnel

v+ adapted to be normally engaged by the
hook-shaped supporting-dog or stationary
projection #*. For this reason, the “con-
nector-shaft”, like those of the “selectors”
and “individual-switches”, can only move up
and down when the said groove or channel is
in engagement with the said hook-shaped
dog @**. The rotary ratchet-teeth 2% are
like those previously described, which is also
am 2°°  Normally, the dogs 218
and 27 are out of engagement with the ver-
tical and rotary ratchet-teeth ofi the shait,
and are only 1m engagement thereswith when
the shatt 1s thrown into operation and used
tor making eonnection with the subseriber’s
line. The single impulse transmitted
through the “vertical-magnet”, in the man-
ner previously deseribed, eauses it to attract
1ts said- armature, and to thereby force the

.pawl 2 1nto engagement with the ratchet-

teeth 2%%. At the same time, the upward
movement of the arin 2™ causes the lug w4
to 1ift the Jateh or locking-link 2% out of
engagement with the finger or projection @22,
so as to release the two locking-dogs and al-
low them to engage their respective ratchet-
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teeth. The shaft, when thus given one verti-
cal step, is supported against dowmward
movement by the dog #'%, and is then ready
to be rotated for the purpose of making 2
connection corresponding to the last digit ot
the called number. Before this 1s done,
however, the calling subscriber presses the
key 13 once, so as to transmit a single 1m-
pulse over the so-called “rotary-line-con-
ductors”, and so as to thereby send a single
impulse through the “rotary-relay” #*—that
is, so as to close a grounded circuit includ-

ing the said relay and the battery 24. The
“potary-relay” when thus energized closes a

local circuit including the ground z*, the
springs «* and %, the conductor ™, the
“hrivate-magnet” @, and the connections 10
the non-grounded pole of the battery 24.
The single impulse generated in the local
circuit including the said “private-magnet”
canises the latter to attract its pivoted or
swinging armature #*!, the latter being pro-
vided with the previously described arm z*
having the flat springs #** and 2**. Lake the
“private-magnet” apparatus of the previ-
eusly described switches, this arm @*? 18 pro-

vided with a lateral finger #*° adapted to op-

erate the switch-springs 2° «°® and 2**. Nor-
mally, the finger 2*7 of the “side-switch” 2"
projects between the said flat springs, and 1n
engagement with the first or inner tooth z*

as shown in Fig. 14. When this “private-

magnet” is energized, however, its armature
overcones the tension of the spring #°°, and
causes the finger 2% to engage the first or
inner tooth #*%, it being observed that these
ratchet-teeth are like those already described.
When the “private-magnet” is deénergized
by the cessation of current in the “line-cir-
cuit” and- the consequent deéneigizing o1
the “rotary-relay”, the armature 2* 1s rc-
leased, the arm 2% rises, and the finger 2
is allowed to escape and engage the second
or outer tooth «°. This, it will be seen, 1s
due to the action of the spring «°%, which Is
applied to the said “side-switch”, the out-
ward movement being Iimited by reason of
the lug or projection #7* on the “side-switch”
being brought info engagement with the cam

+36  This “side-switch” 1s adapted to be piv-

oted at 2%, so that it may swing or vibrate
in a horizontal plane-in the manner previ-

ously explained. The said “side-switch” 1s.

provided with four “side-switch-arms” @7,

55, 250 and «°7, all insulated from each other.-

and adapted to swing or operate In unison.
The velease of the “side-switeh” from first
to second pos sion, by the single impulse sent
throueh the “private-magnet”, shifts the
“side-switch-arm?” 27 from the contact-point.
25 onto vontact-point =%, the latter being
conniectedl with the “rotary - magnet” ™.
Also, the actunation of the *side-switch” 1n
this manner causes the “side-switch-arm” @°
to move onto the contact-point 2%, the

2% and 2t

these latter springs thus serving as

- 1ts magnet.

‘tors” again energizes the

1,290,837

latter bein g connected with the Springs

wipers 2%, z* and 2* into the plane of
the first level—that is, into the plane of
the first or lowermost rows of terminals
or contacts in the “private” and *“line”
banks, but not into engagement with the
latter. The calling subscriber then presses
the key 10 once, which corresponds to the
last digit of the called number, and thereby
again energizes the “vertical-relay” @ over
a grounded “line-circuit” including the bat-
tery 24 and the “vertical-line-conductors”
of the circuit completed thus far. This
time, however, the closing together of the
springs @* and 2* completes a local grounded

The shaft 2%, when thus
‘gi-ven a single wertical step,., carries 1ts

70

79

80

circult, including the battery and the ground O

connections, and including also the “rotary-
magnet”? %, the contact %%, the “side-
switch-arm” 27, and the springs «° and 2°,
part of

80

the local circuits of both the “vertical” and

“rotary” magnets. The single 1mpulse thus

oenerated in the local grounded circuit of
the “rotary-magnet” causes the latier to at-
tract its armature 2%, the latter being piv-
otally or swingingly mounted in such man-
ner as to vibrate or swing in a horizontal
plane. This armature is provided with the

usual arm 2%, which is subject to the ten-

sion of a spring «°, the latter tending to
keep the said armature normally away from
ﬂ At its end, the.said arm %
is provided with a pivoted and spring-
pressed ratchet-dog or actuating-pawl «°,
which latter is adapted to engage the
ratchet-teeth @%. Consequently, when the
said “rotary-magnet” is energized and ce-
energized, 1t first pulls its armature toward
it and then releases the latter, and thereby
causes the pawl % to rotate the shatft onc
step. This, of course, will bring the shatt-
ivipers into engagement with the first con-
tacts or terminals.in the first level of the
banks, and these contacts, it wiil bhe scen,
belong to ithe iine 22 running to the called
subseriber’s station. Assuming that this
called subscriber’s line is not busy, it is only
necessary to then again press the key 13
at the calling subscriber’s station, so as to
again actuate the “private-magnet” 2*° for
the purpose of releasing the “side-switch”,
in the manner already described, and per-
mitting the latter to move to third position.
Tn its final movement, in this manner, the
said “side-switch” is limited by the finger
2% striking the stationary stop 2%, it being
understood that at this juncture the final
impulse sent over the “rotary-line-conduc-
“yotary-relay” %,
causing it to again momentarily close the
cireuit of the “private-magnet” 2*°; and 1in
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this way, the final part of the operation of

czlling the subscriber brings about the trans-
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pﬁsitioﬂ'of the “side-switch” off the “con-
nector” from second to hmc yosition., To
then ring the called subs uzi"sel 1t is only
nmessmy as previousiy ¢ smwbm, tor the
calling '%ﬂbﬁcrlber to attract the attention

of the called subscriber through the ﬂ@dﬂ‘ﬂl

of eny sultable, known or ppmf*cd 1’*11"@1?1@"
arrangement. I'or example, the calling sub-
scriber can press the 1*111{}*11111* -Rey 29, qh%rvr
in Fig. 15, so as to- ﬁ"i‘{)hlld the “’wq tli‘ﬂt -1ine-
conductor” at the calliz ng subseriber’s sta-
tion. This will result in the energizing of
the “vertical-relay” o, and in the u:*losmﬂ' of
a local circuit including the battery 24 and

the ground mn*wetmnsj the springs a* and

3 'the concuctor at, the springs #° and 28,

the “side-switch- arm” 27, the contact Qﬁ“
the ringer-velay 2%, and m;... connections b0

bemg remembered that at thzc: time the
“side-switch” is m third position, fmd that

- consequently the ¢ ‘side-switch- arms” * 2% and.

©°" are respectively in engagemeént with con-
tact @°° and 2™, the trunk- hne 19 being thus
engaged  with the “lme-‘mpefs’j 225 ond @,

The energizing of the ring u——rem}f 2% catses
1t -to ‘ttti‘&(‘
sever the connection he tweer ih trunk-line--

its armature, and to thereby
C{)nductm*a @'t and the “side-switch-nrme?
2°° and . At the same time that +hi
1S wwmphc;hﬂa by the separavion of th
Springs @™ ', ™ and g , the springs «
b‘t*mml ¥ r@qim{,m vely

en-
in
this 1 way, the pressing of the ringing-key at
the: mlhnﬁ subscriber’s station opens up the

“line- urcmt*’ﬂ and at the same time bridees

iﬂb@

the ringing- -generator ™ across the portion

of the clrcult ex *{:ﬂdmﬂ‘ from the- gap or
opening to the cailed wb%mbm s stabion.
Ubkualm as long as the ringing-generator
TenTaIns hrﬂw across the called sub-
scriber’s “line-circuit”, the bell 30 at the
atled subscriber’s station will conth niie {0

ring.  When the called stibscriber tales
down his recéiver 1 shown m Hig. 16, the

talking-cirenit between the two subscribers
is completed, the current for talliing pur-

poses Dbeing furnished by the local batteries
31 which are included in the u(}if‘(lﬁﬂj*-ﬂ"ﬁﬁl
cireuits of the transmitters 32, in the nsual
manmner; but it will be Ii}ldﬂfc;tOUfi that, for
the purposes of my invention, the current
for tulking DUIPOSeS (sm be supplied from
ANV suitable source. Suppose, however. that

the called subscriber’s line should be found
busy. In such case, the “p*w‘lfe -wiper” g
wonld encounter g guarding potenthu at the
“private-bank-contact” cor responding 1o ‘thn;,
line of the called subscriber, and WouH thus

establish an electrieal mnnectmﬂ Trom tlﬂ
orounded pole of the battery reason of
H‘u ﬂmlmﬂ conner{ion est me {{,imn

some other * ftf?"utf el or-my ?H'H -~-U1; SHEIH *_J*ﬁ
“private-wiper” 't Lo the “side-switchonrm”

-

| k¢

de& cribed, ﬂuoimh the

pole of the

| ;nﬂ* armature

it
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* and the contact @, and t*:terlce to th
rotary-line-relayv-spring” @, TIn this Wﬂh
’ﬁ*hﬂ“ﬂ the caliing subscriber presses the kev
13 for the last tiﬂqu for the pUTpose ; PTeVi-
ously described,

<3
GJ

™

of the bmwrv through the conneection 3&%
springs &% and 27°

to the Comh,f 3 *“*‘*59 ILQF1111G to one mmmal

5f the ¢ ‘refengn. ﬂ}{lﬂllbﬁ” 1E ”’*., and thence ’}T_

'he COl lilﬂf‘uun% SI0WT 10 iuﬂ jl{m f}l‘{)mﬂ{itd
pattery. g} said “release-mag-
net” is prmwded with the pivoted or swing-
ha,vuw an arm @ adapted,
at J.tb fower end, to E‘l}ﬁﬂﬂt the arm 2% of
the stracture with which the two Jlocking-
dogs, arc 11\-:?1{1j zvz pre”lmssh described. At
this time, it will be sben that the two lock-
mg-clogs are I*ﬁlt,‘“thul and are in engaoe-

7782

{,{:5,__,.1..

nent *vzih their 1%}3@{*{1?@ ratchet- temhq the
lorking- *mi{

oy +1‘~e ..-shaped lun @, The said arma-

ture @°* is provided with a spring 2% which

normally away from its
a6

tends to hold it
magnet. Tﬁ'?’her the %::zﬁ
18 Lhuﬁ energized, it attracts ite said arma-
tuve, and Uﬁm”{ilw restores thie locking-dogs

2 and @Y {o hfm rormal pomtmm A%
the same time, the finger or pw]ﬂc* 101 w3
IS fﬂ* Cen iNto {‘i“mmempqu with the aperture
17 _‘t}'-'}_, end of Lhn lpckine-link or ST @t
and the lockig-dogs thus locked oud O

ew'momwt with tna ratchet-teeth. When
thus a.nlﬂchedj the shaft o2 revolves, of
course, to 1ts normal position, and thm
l?'(}m {30”‘& nward to 1ts noroal
tion. the “side-switeh” is alse restopo 2,
when the “velease- magnet” 1s thus ener-
gized, by reason of the link (301‘*1}&*?1@11 ;88
bmwmn the said “side-switeh”
end of the arm 2L
attomatic energizing of the °
net”, brought hout by the engagement of
L_a(, “"“‘n“}?ﬂ.,.{z -Wiper” 2* with o chavged
busy coniact, effects 1 [gO Y )‘fli‘a 1{*51(};*:;,!‘3011
of all pares o7 the switch to their normal
positions.  Afier {his, the ea Hm stibseriber
Wh] aitenpt to ¥l ag eal m? subseriber,
n the manuer explained; but instead of
ringing the bell at the called subs seriber’s
the pressure of the ringing-key 29
will OEﬂV serve to ground the vertieal Hlde
of the “Jine- :fulmfli”j :L.m to thezebv ener-
gize the “vertical-re] iay” w. This, of course,
will result in the energlzing of ih{* “vertical-
magnet” z° and in the actuation of the

'TLL mhef_ words, the
‘ ‘Yojease-mia o~

.-n|,h‘|-11.
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el
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ot
sun
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‘Shafp a2 upwardly one step—that 1is, the
pressure of the "E‘lllti*]}lﬂ-]a..e?’ 29 ‘*‘&?11] only.

resuit in the rais ng oif the u:] aft @* to dle
‘qi“gb level. Thw., of course, 16 .will be seen
18 suiliel-at to by g the contacts 257 and 288

| L“””“ml‘ Fhne ot neeting the “side-switel-

o —
winer’ ;T*L'f"{' with one side of the “Yne- i
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a iocal circuib will be im-
‘mediately completed from the orounded pole

2> being at this time supported

‘release-mas ﬂn\f*t” K

?(_»J!. ixlfiul 1}1}:‘:11“ '

and the lower
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80 as to simultaneously energize the

seriber’s ieceiver, bi Ldr gver the other side

Of Lm,, celling subscriber’s line to the “ver-
tical-relay” 2, and tr’*ﬂw*e through the con-
nectiong o the non-grounded l}]{, of the

u.—.ﬁm.m”? the circuit then hmug completed
through the ground con nections and the
{43n,

cusy” n mhnma through the conductor lead-
nz back m {,he contacy @57, and thence

“1‘-’”“%;-31* ne spring % {o ‘Lhe contact &,
in '%:}'*i-. o7y, the calling subscriber will get
-*‘3‘39 busy” signal as soon as he dis contintes

ihe pressuve on the key 29. 1If the “con-
nector” malkes the uemrm mn:ﬂeetmn with

thg calied fsubscmh line, the ° pumm'
wzgﬁ“” %*%, by reason oi its connection af
mah time with the groy 11\1 "%, will estab-

) & guarding Durentm; at 211 of the “mul-
mlmp?‘w;" -*Lafﬂk -contacts” allotted to s Uf-l"
crent “conncetor-switches

Cﬁ connection with this called sub-
scriber’s line, for the reason just explained.
- Preferably, the cmdms s %% are located 1n

()Gp@ulb@ sides of the “line-circuit”
mmnﬂcmr-swnch”, and at a point between
mu bridge formed by the said “vertical” and

%;;‘z..r;r” “Iine-relays”, and the other bilﬁ_q_ﬂ

1*111@{1 by the hacl-release-re elays? @,
"’"’Jhen the “side-switch” is in third position,
the grounded pole (}f the battery 1s con-
nected, through the “side-switch-arm”
m_d *é;he contact 2%, with the “private-
wiper” %, in the manner shown and de-
seribed.

With the apvaratus of the. characier
shown, the “line-relays” remain in bridge
across the talking-circuit during conversa-
t10n, so that the release or 1'e%t01 ation of the
different switches employed for making con-
nection between any two subseribers’ lines
1s brought abeut by simultaneously energly-
mp‘ ooth  “‘line- relays of the different

witches 1n use at that time. The release is
bmmrhu about by the calling subscriber by
Slrm)ly oy aundmg both sides of the line,

“11’*1@—

T he operation 1s then as
. Yor example the calling %ulw{,rlhﬂr
can rslease the switches aut{ml mcall;« by
simply hang mg; up his "“ﬂr*m:ver* ior when
this is uo.ae., m,u insulaie u pProje 81,10;.1 83 0f
t}*e W] 1teh-hook eng Q,GSE o pmw 34, thus
bringing this Sprmg hiﬁﬁ tne springs 35 and
36 toget'her, the latter ﬂemg at such time

connected to ground at 5. As the b}}l‘l'l 'S
34 and 35 are connected with opp 031 te s1des

oi the “line-circuit,” both “line-reiays” a,t
the “connector-switen” will be energized,
5hel*eb;f closing the previously described ci"f'—
cuit of the "pll‘b‘tfe magnet” »*°. This, of
course, resulis in the Lmr ging tfjgetner of
the springs «° and 2%, w hich 1&9@@1‘ are 1n
the normally-open circuit of the “release-
magnet” #*; and as springs 2* and 2° are

;has time, by reasoa of the

relays” @ and &%,
follows

J'

slso together at this

Eemmm]y, 00 other subscriber can then

91 the.

‘glzng of the

energizing of the “vertical-relay,” 1t will be
seen that a local ciremit s completed from
the non-grounded poie of "f'm patiery
through the “1"61““ se-miagnet,”  through

*‘?‘“

springs 2% and o™, through springs
andd T"““‘j and thence thr ough “the SprIngs a®
and z° 10 gr Om‘-d and back o be mf-l‘,f Tlus
offects a retease of the switch mechanism, I
the manner {a:}:plmna(h put as the ")]Jliﬂﬂ‘*
z° and 2° ave separated by the actuation ot
the “private- -magnet,” 1t will pe seen that
No cireuit 15 formed through the ringer-mag-
net 2%, Simultanecusly with mfu ﬂ”‘temlu—
ing of i:,ue “line-relays” er the “connector,”
A1 of the other “lin we-rvelays” left in bridge
across the circult are energized—that 18 to
SRy the “line-relays” left 1n bricge ACLOSS
the circuit ab,the ”imﬂii 1dual- %1:1:11 ’ the
Arst “gelactor,” sscond “selector” and “"mn—-
necior” are all ene 0‘1?(6 izt {meonshr
Hor example, the * **‘1‘3?-—1111{3 relay” w* and
the “vertical kine T*elm?” w' are b{}uh. ST
gized as soon 2s the calling subscriber nfmgb
ip his receiver, 1% belng observed that fhese
two relays are 1n bridge across the
circuit, and have their middle points con-
nected with the noi-grounded pole of the
ba, *i'tef‘y through 'tile. medium of the bridge
cm oIt mz*mgs 2%, At the first and second

‘selact. s’ the ""“eﬁtwﬂ” and “rotary”
“Hm—ld ays” aiso remain bridged across the
tallong civenit during conversation, and in
each case fhe bmdge has its middie point
connected with the non-grounded pole of
the battery. At the “individunal- switehf’ the
energizing of L]“iEb “vertical relay” 4™ closes
2 clreuit 1rom the noa-nmundul pole of the
battery through the “release- ﬂmf*net u32,
through
fhrﬁ*ugk e springs ¥* o the grounded pole
of the b t ry 3 1t be ing obsers odl that the en-
ergizing of ihe mmr" Iine-relay” 1'7 closes
toﬁe" or the springs «%, in the manner
p;wmu*:‘ly described. The cnerglzing  of
the “vertical-line-relay” ™ s pﬁuﬁ,ws the
springs ©*° and v, thas pmvem o the cuer-

oizing of the “private-magnet” ?E . When
(Con ¥

:......!‘
}""'I o

= [,h

the “rvelense- magre” u°° ativacts its QI Lure

3%, ihe latler causes the aperture in the end

of the arm utt to engnge the projection or
finger #°7 carried by the strucbure of the two

o i'iw‘-fli,g, At the Hivst and second “se-

lectors” the energizing of the “vertical” and

44

rotary” “L fe- mlﬂfﬂ*f” prings about the ener-
“release-magnets” of these two
SW {jﬂ(}% ﬁm* example, 1n the first “se-
jector’ a circnit 1 (,or’ip}f tedt froin the non-
P'I‘Guﬁded :ml or the battery through the
‘clease- rrmgnﬂ”’ 0°", thro ugh the springs o°
and 0% ’Lhﬂ “orivate-magnet” o being also
energized —and thence thi {)un'h the springs
o7 and 0% to grmmd and back to b%’terv
At the same time, the springs 0” zmrl 6% are
separated by the energizing of the “private-

3
macnet” ¢*f. The energizing of the “re-

Lu; {lﬂg .

f{"e springs «'’ and ¥, and thence
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manner

the nen-grounded

0T,

&D

1,5

lease-magnet” o*" causes the aperture in the
end of the arm 0% to engage the finger or
projection o™, the latter being carried by
the structure of the two locking-dogs. 1t
will be seen that at the “connector” the resto.
ration ¢ effected upon the energizing of the
“release-magnet”; but at the “selectors” and
“Individual-switches” the release is  not
eifected until the “release-magnets” of these
particular switches are deénergized, thus al-
iowing the springs which control the arma-
cures thereot to draw the locking-dogs out

v E
[

L engagement with the ratchet-teeth.  Comn-

‘sequenily, the “connector” -will release first,

and the “selectors” and “individual-switch®

" immediately after, it being understood, how-
ever, thiy
practically simultaneous.

the releasing of all the switches is
When released,
each shaft responds to the action of its clock-
spring device, and thus resumes its normal
concdivion., If the called subscriber breaks
the connection between his line and that.of
the calling subscriber, the restoration is
brought about
upon the hook-switch at the called subscrib-
or’s station, and by the consequent bringing
together of the springs 34, 35 and 38 in the
previcusly explained. This will
compiete a grounded cirenit including. the
two sides of the line in parallel, and includ-
ng the “line-wipers” 2% and 2%, the “side-
switeh-arms” &% and 257 and the “back-re.
lease-relays” 2%, it being observed that these
relays ave bridged across the “line-cireuit”
and have their middle point connected with
pole of the battery. The
energlzing . of these “pack-release-relays”
closes a cirenit th rough the “release-magnet”
@7y sa1d eircuit lneluding the “back-relenso.
relay-springs” 2%, one of which Iatter is comn.
nected with one terminal of the “release-
magnet” and the other with ground at g

=

In this way, the cailed subscriber can effect

5 release

LN T W3 A

ot the “connector,” but not of anvy

-

kN - 4. Y I ---;-.-_-]- .1, . " - '1 b -~ ‘Tvi
of the other switches emploved In making

any ccnnection with his line: and it is well

knovn that if 2 called snbsoribor can hang
ap and thereby simply release the “connec.
" he can then start such an investigation
as will enable the exchange emplovees to
trace the source of the eall, and thereby pro-
tect the called subscriber against persistent
attempts to annoy on the part of some other
subgeriber. S -
Beferring to Figs. 15 and 16, which illns.
trate, respectively, the calling and ecalled

subseriber’s apparatus, it will be seen that
the switch-hook 2 is provided with an IHE
fegral projection 37 adapted to engage the
contact 3 when the receiver is removed. as
previously deseribed. When the switeh.
hook is restored to its normal position, how-
ever, this projection 87 hasses on ta the
other side of this contact 3. the latter be-

' - e T D R Eas S I 7 NP L
g proevided at this side with d Layer o in-

L

3

“munneyr set forth.

by the placing of the receiver

dector—as shown  in g, 13,

0,887 - ki

sulation; and for this reason no electrical

connection between this contact 8 and the
switeh-hook is made when the recerver 1s re-

placec,  When the switch-hook rises, the

end of the arm 33 passes upwardly between

the springs 34 and 85, thus preventing these
three springs from being grounded to-
gether; but when the receiver is replaced
upon the hook, the projection 23 then Passes
outside of the upper end of the spring 34,
thus grounding both sides of the line in the
The said switch-hook is
with dn. integral projection
58 adapted to normally engage the spring
39, the latter being connected with the bell
50. In this way, the said bell is normally
bridged across the cireuit through the me-
dium of the switch-hook. The contacts 40
are aormally separated, but are brought to-

also provided

gether when the switch-hook riges, so as to

close the local circuit of the transmitier.
The receiver-circuit includes the normally-
open contacts 41, the same being operated by
the 1nsulation 42 carried by the switch-hook.
The connection between the ground 5 and
the contact 3 includes the contucts 43, these
contacts being operated bv the insulation
44 on the switch-hook.
are also included in the connection or con.
ducting path by which one side or the other
of the iine is grounded by pressing the keys
10 and 13 info engagement with the con.
tact-points 45 and 46. In ringing, the line-
conductor 11 is connected with the oround 5
through the medium of the key 29 and the
contact-point 47, the receiver-cireuit at such
time being open by reason of the disengage-
ment of the key 29 from the contact 48, Oh-
viously, the contacts 37 and 3 must make and
break contact befor~ the contucts 41 210
brought together, and after the contacts
38 and 39 are separated. Also, the connee-
tion between the ground 5 and the contacts
& and 46 1s not closed uniil the switch-hook
rises and thereby allows the contacts 43 fo
come together. -

With further reference to the “mdividual”
and, “selector” switches, 1t will be seen that
the d_{aéiwr;}:i_zi1‘1-;,_{;"{)Tf the “rel ase-magnets”™ 1
these switches permits the springs control-
fing the armatures thereof to draw the “side-
switch” of the “individual-switch” or “go-
lector-switch.” as the ease mayv be, into its
normal position. For example. in Hig, 12
the 'said arm % is connected by a link 48
with the “side-switeh?” w5, whereby the re-
craction of the :
% not only disengages both of the locking-
dogs from thelr respective atchet-teeth, but
also, as stated, pulls the “side-switeh” into
its normal position. In a similar way, the
tink 0%t connects the arm 0% of the frer tse-

| with tha
“side-switch™ o7 Consequently the retrace-
’ Rrinalure g% means of the

1SSV,

a..-i'j

2 U T

iy

Lo
i 1

These contacts 48

armature 7% hy the spring
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spring o*° not only disengages the 1wo lock-
ing-dogs from thelr respective patchet-teeth,
but also pulls the “side-switch” of the “se-
fector” inte normal vposition. It will be
readily understood that this is also true of
the sscond “selector.” -
“With farther respect to the ratchet-teeth
carcied by the horizontal arms which pro-
jeet from the armatures of the “private-
maonets”, in the different switches, 1t will
be seon that these teeth are so formed as
to nermit the fingers of the “side-switches”
to be readily restored to their normal posi-

-, tions, fn other words, the finger %°°, shown

U2
b |

50

60

in Fig. 12, can move readily into its nor-
mal position when thie “release-magnet” ig
detnergized, as the two flat springs »*° and
1w can separate sufliciently, under the pres-
sure of the said finger upon the beveled
odoes of the said teeth, to permit the finger
to regain its normal position inside the
toeth and between the two springs. This, 1t

“will be understood, is also true ot the first

and second “selectors”, and the “connectors.”

From the foregoing it will be seen that
the switches which respond to 1mpulses rep-
resenting digits of a called number are con-
siderably less in number than the total
number of subscribers. The “individual-
switches” are, of course, the same In num-
ber ag the subscribers, and arve operated by
preliminary impulses, preferably 1n the
manner described. By a preliminary im-
pulse, hewever, I mean any current-fiow

which traverses the calling subsecriber’s

“line-cirenit” for the purpose of operating
a switching device or apparatus before any
impuise or current-flow reaches the switch,
of any suitabie character, which 1s to per-
form an operation or operations corre-
sponding to the first digit of the called num-
ber. In other words, and for the broader
purposes of my invention, a preliminary
impulse may consist of a current-flow
brought about in any suitable manner, and
employed for accomplishing any desired or
necessary switching operations preliminary
to all switching operations which correspond
to the digits of the called number. Conse-

quently, any suitable or desired switching

apparatus can be employed at the sub-
seribers’ stations, consistent with the broad
iden of operating the “individual-switch”
before the first “selector” makes & selection

corresponding to the first digit of the called

nmmber. In fact, any arrangement by
which the calling subscriber accomplishes
a preliminary selection or counection of his
line with a trunk-line, or other conductors,
before any switching means are employed
for making a trunk-line selection corre-
sponding or in any degree relative to the
first digit of the called number, 1s obviously
within the contemplation of my invention.
That is to say, in one respect, my Invention

'
i -
A (}u '1-1'

1,250,837

broadly contemplates an automatic tele-
phone system, substantially as described, 1n

which the step-by-step or other automatic

switches which receive and respond to the
impulse or impulses representing the irs.
digit of any called number, are less In num-

" her than the total number of subscribers’

telephone lines, as, for example, ten per cent.
of the total number of subscribers’ lines
leading into the exchange or central sta-
tion, said lines having stationary individual
line-relays by which the calling subscribers
control or start the operation of the prelimi-
nary trunking rechanism. ;
tep-by-step automatic switches, of the
character described, have been employed
prior to my present invention. I'or. exam-
nle, the “individual-switches” and the “ge-
lectors” are, it will be seen, of the well-
known general type described in British
patent to Haddan, No. 18,747 of 1902. 1t
will also be sgen that the herein described

“connectors” are of?the general type de-

seribed and illustrated in Patent No. 815,176,
-eranted Marcly, 13, 1906, to Keith, Iirickson

and Erickson. Praetically, therefore, the
herein described step - by -step automatic
switches are all of substantially the same

“character, each involving a rotary switch-

shaft and “line” and “private’” banks; a
“gide-switch” and “private-magnet” for op-

erating the same; a- “vertical-magnet” for
oiving the shaft a vertical or endwise step-

by-step’ movement, and a “rotary-magnet”
for giving the same a rotary step-by-ctep
movement; and a pair of locking-dogs
adapted to be operated by the armdture of

the “release-magnet”, together with connec-
-tions whereby

the “release-magnet-arma-
ture” is also adapted to restore the “side-
switch?”. If the switch is to be used as an
“individual-switch?” or as a “selector”, either
first or second, the “rotary-magnet-arma-
ture” is provided with means for operating
the “side-switch”, and with means for inter-
mittently opening and closing its own cir-

cuit; and in this way, the “individual-

switches” and “selectors” are, as previously

explained, each adapted to rotate automati-

cally unti]l an idle trunk-line is found. 1f
this type of switch, or of step-by-step switch-
ing mechanism, is employed as a.“‘connector”,
then the rotation of the switch-shaft, as well
as its vertical or endwise movement, 1s under
the control of the calling subscriber. As the
switches are of the bridging type, it 1s evl-
dent that all of the different relays left in
bridge along the circuit will click in uni-
son with those of the “connector” when the
calling subscriber, in operating the “con-
nector”, throws ground first on cne side
of the line and then the other. It 1s evi-

dent, however, that at such time the ener-

vizing of the “line-relays” or the “individ-
nal” and “selector” switches will accom-
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SCTINers line terminates at an auxiliary sta-

Y =
F

L o e A , . . . . S S LT .
L101, and 18 there normally connected with o
-

LW
MU L U0 S D DI T ) v v L
vailr 07 movable SWILCR-arins, and aiso with
2811 qete ot 10 e? and Cnamtarata?? Tm e te b
ven sets of “line” and “nrivatas? Dani-rermi-
K . B RS I
FUscTibute

naiy, tnese ten sets being ed through
28 many “connectors” at

station. Also, ab each 1y station, ach
out-geing trunk-line is there connected with
en sets of “line” and “private” bank-con-
~tacts, these seis being distitbuted through as
many On

axiliary

FERr e T
Ll

it

i:u.-hi
[
00
E:-h-
sl
a
!
0

S
different “individual-switches”,
the other hand, however, each Incoming
trunk-line ot an auxiliary station is con-
nected with a pair of movable switeh-arns
of one of the ten “connectors”, {Jhvicusly,
the circults and arrangement of the relays,
ete., of the sald switches can be varied or
changed to suit the conditions or require-
ments of different cases; and it 1s also nbvicus
that the resistances of the different magnets
and relays can be adjusted in any way that

“ W

et BT

¥

may be found necessary or desirable.
-mally, the subscribers’ lines are, it will be
seen, aisconnected from the central station
through the medium of which all exchanges

or connections must be made. Any number

ol subscribers can be grouped togesher, and
the switches can be emeployed on any suitable
or desirable percentage basis: but whatever
- the arrangement, the central station is pref-
erably conuected with each avxiliary station
by a cable containing both irseming and
‘out-going frunk-lines. Consequently, cach
subscriber is provided with means whereby
“he may, in attempting to call some other
subscriber, conneet his line with a trunk-
dne leading to the centrul station, through
the medinm of an automatic switch af the
auxiliary station at which his line termi-
nates, | -

in ©ig. 12 the conductors 4™ and 4> are
ine-cirenit-conductors and lead to the “line-
ontacts’ of all the “connsctor-switclhes”
nving contacts corzesponding to this par
awilar subseriber’s line. The conductor %t
leads to the “private-bank-contacts” of all
“connectors” having contacts corresponding
to this particular subseriber’s line. It will
be seen that the conductors w7 and 45 are
sormaliy connected with subseribers’
Ciine-wires 11 and 4 thren eh the medium of
’ side-switch-arms” %% and 52 and their
normali or rosting-contacts %% and ¥, The

I DR NN S R & R N )
concuctor 4™ 18 normally connected with

fomf

il

C LT I 1 . : DU B s N L B
the magnet v of the bridge cut-off rely
RS T Sy I TN LI ECPE A { SN
VLhrousn e medium of L1188 CIVare-

(™ot

L6 N I
u? and ity nor-

u :! - : ..{, 1 .- j :I. . -
wie-switel-arm” or wiper

TRTL
vy

mal or resting-contact w8,
other subscriber, through a

10N SGITE
G o )
CONnecLor”,

"7
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Ty T alar v
IILFE'*: 1 iu_i. E.‘ b
L |

Cndividuals

Y L] |'f

i R LI T 2 , SV .
v 18 preterable to remove the

ol q' " m - .ﬁ"h Ijl:-"
F_%E.I_E_th‘.!‘lt.fiil. Py

fine 15 aliotted has operated

“side-switch-arm”

Hindividual-switeh”

calls nod makes connection with the 1ne o,

9 g,

h” from the circuit—+that 15, t0 open
}

up the bridge containing these relays and

existing across the called sub-
“line-cirenit”,

When the calling
suoscriber: calls the line o, the “connector®
used for this purncse causes its “private-
shatt-wiper” fo put current on the conduc

or «™, and the current flowing frem this

- cireulb energizes the bridge-cut-off relay 434,

thereby causing the latter to separate the

normally-closed contacts w7, This will open
‘the bridge containing the “line-relays” w7

and »™, and thus prevent the ringing cur-
rents projected out on the called line by
the calling subseriber from being short-cir-
aited; and the removal of the bridge In
this manner obviously produces beneficial
result with respect to voice currents when
the subscribers are talking. Hurthermore,
when the line o is being used as a calling
line, then the ecalling subscriber is protected
against seizure of hig line by reason of the
“private-side-switch-arm? ¢ veing thrown
mnte engagement with the grounded contact
w'.  When this is done, current flows from
the grounded pole of the battery through

T g . . ’
ciie contact #™ and the “side-switch-arm?”

4%, thence through the conductor #% to the

“private-bank-contacts” which correspond to
the line o in all of the “connectors” having
contacts allotted to +this particular line.
Uonsequently, no other snbseriber can seize
the line o after the subscriber to whom this

18 “individual-
switch” and thereby created a cuarding po-
vential in all “connectors” having contacts
ailotted to his line. When some other sub.
seriver obtains connection with the line o,
current flows from the grounded pole of the
battery through the “connector” then in use,
thence over the conductor ©°t, through the
%" and the contact w,
through the megnet ©**, and through the
conductors @ and ¥ tg the noi-grounded
pole of the battery. Tn this way, a calling
subscriber, upon '

“linesrelay-bridge” normally existing
across the/ called subscriber’s line gt the
aliotted to such called
subscriber’s iine. ! -
With
scrived, if
may e
having central and

will be scen that I provide what

s*&:zb-:::entmi Statlons 80

R R | 1 g - ¥l Lo 17 - :
connsciee anc organized that all cails pass
ITr o T . '-L-;ﬂ. . : H I A “E". ' -I“E-h r " ) ‘
tnrough the central station. In other WOords,

l 1""; f "i'i-ri T u*- ,-..-E - 5 Iy Ty = el ..':}-,- * -
C BUUSCIIOEY 1n G@ilii’lﬁ:‘ anovher subscriber of
i

the same sub-central station must do so by
extending the necessary connection through
‘ Door centrz! station. With the ar-

rangementt snown and deseribed, all calling

ratus to perform preliminary trunking op-
erutinns before any switching or connecting

........

ubgc obtaining connaction with
‘tne called subscriber, atfomeatically removes
fhe

the arrangement shown and de-

cailed a district télephone system

suvscribers frst cause the sub-central appa-
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‘Subbﬁl‘lub 'S are caﬂing ore ave no indi-
idusl-switchies ov %@1@(* tors or connectors
which ars m motion or in operation.
What T claim as my m"{ntw i 1S
telephone system comprising & num-
subscribers’ lines, non- -nunerical
ot oan aufomatic station in whict
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id atations. said non-numerical switches

having n n LwWo T :
9. & telephone svsiem comprising ¢ piu-
:i":‘ziit}f of subscribers’ stations, o central stu-
tion and an suzilifyy station, the sald aux
iliary station having suitable conpnectlon
with the said 5‘n-‘= criber’s station, and nav-
inb nunk-line connection with the said cen-
tral station, the 11*:.,*311, or of trunf ines be-
Lween ;1 AUX xiliary ond mn;:tmil stations
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switching devices for estobilshing connec-
Hon bebtween the calling subseribers’ lines
and the trunk lines, the subseribers’ lines
being normally disconmecied Zrom the saic
Lol lines: ana tne asitd eeniral stasion
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for operating sald plehmm Ty
means, and cubgoribers’ calling “devices for

o any suitable f*}*m .cter, for making neces.
sary trunking cennections subseq uﬂfm to dw
~~ut ymatic  eonnection of 4 %me sith-
Sﬁ‘iﬁlbﬂ:{*’s Hne with one of said trunk lines,
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h“ ifersecting planes
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the main station with the sub-central sta-
tiong, means at the sub-central stations for
muoking final connections in sccordancs with
the last two d gitg of the called number,
nieans at the main statlon vor first melking
rinls eonn ei:'i;ioi 5 in accordance 1} aif
other digits of the called ﬂuwbe?* mesns at

{He sub-central stations for making prelm}—
inary trunk connections, subseribers’ devices

tmas*m ting electrical linpulses ceorrespond-
ng to the zalled number, said preliminery
t: unking means having nio otion in two 1n-
seatmg planes.
4. Tn o telephone exchange, system, tie

‘combination of subseribers’ telephone lines

trunk-lines, su “t“f*m 1bers’ ind i‘vid*m.l non-
numerical  sslectivel 37—01391%?&]
switches, qpled(} s and connectors, mm}._mm-
seribers’ devices for controliing 'i;-**;e. SE’LEHG?
said connectors and individual
ing mounted i’(}i_.‘erhf“' O “Wuuhm‘-r

themselve 8, each group of connectors being

oss in number than its associated groun oL

individual-switches, and each switchpeard
{1 ~-'n

representing the p&.r‘f'muhr oTOUn Gl Sub-

A o
whose lines termunate in the 1ndl-

-

scribers
vidual-swiiches thereon, &2
SW1 bci}m having motion in iwo Intersecting
niane

con'imm flion of
divided 1nio gm

“mevrical {run! rww “vnefe ror each iLolanions .

’ J“-} e . 1
iine, selectors less i number toen saic 2o
dividual-s mfmmﬂ cOnNestors 1088 In DUIRDET
- * 3 - ] . . - vy 1o
than sald Individusi-switches, IRCCINING anG
! . 3 -: - £
cutgoing trunk-lines connecting the seleciors
& : v | [ ; - “ - ‘i _:] . - .-;L . :
a7ith the individusl-switches ang connesiors,
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and subscribers’ devices Xor CoOnTTGUInNG i
some, szid individusl-switches and connec-
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Hlﬁ'il?i‘lt%& together On SWilCRDOAres by Lhem:
? i 12 .
OATq TeRYESCnUing & nar-
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seives, esch switchd re
sienlar oroup of telephone iines, said
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numerical gwitches having motion 1 7w
intersecting pl-wwﬁ |
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~at said L;bbw‘ﬂ nt.

the eemmﬂmm heing less in mizmhw than
the said individual-switches, but cach con-
‘mctm having a i .Etmle' '{',E};‘Eillﬂi @j sach

o1 the ﬂJLi‘T‘?F SUDS
111& ab said Indivig bs{,a,f_mmw.,uw :111{5_ SHlgy
hourd reprosenting a partictla o group of
SHbBC 1DCYS, saldd non-numericol switches
having motion in two interseciiig lzmmm
7. in a Leiup”*mﬂﬂ exchange system, the
combination of a plurality @i gxa*ﬁulbwrm
each board pr m*ldml with o plarality of sub-
seribers’ individua hﬂf‘ reiays, Gon-nimeri-
cat trunking nachinery co onfreiled by said
reiays, and g plurals t}‘ Foant *'}Hld,bli, Uli}”i‘ﬁ‘r
sively mov 11}?{5 connectors, the conneefors
of each board being less in number than the
teiephone lines £ﬁ},"11‘11’1¢li'11"ﬁ thereat, but each
connector having mu_um“j ¢ terml *mﬁ of e.«,ﬂﬁa
Lelep.um}ﬂ 11.115 of the board on twhich ip is
moeunted, and each board mﬁewmmga cif-
ferent gmu - of subscribers, vuid non-nu-
merical switches having motion in bwo inter-
secting planes,
. in a qstriet ¢ teisphone cxchange gys-
tem, the combination of a main or central
station, {:mhwmb sui-centr al RE
Dax 1'&:1%13 shor wne 1nes terminatin
2, {imn}‘lmumwﬁﬁr
iong incoming mﬁ {mtgmnt trunk-lines
cannﬂ(,tmg the central station with, ¢ the sub-
central stations for talking purposes non-
numerical Uﬂ(lll’lflti{“ switching means at
the sub-central stations for connecting call-

r"""='
Yot
}'rrqud

f_"r“

g tdtpn@de lines ‘miL idle 1ncoming

trunk-lines, suitable means for L@fmecmnn
all selected incoming me{ lines with idle
outgoing trunk- Jmea and a tﬂmpm ar1ly
established taiki ng  cireuit Passing  {wice

-n-

through one and ’Lh{i same sub-central sta-

combination of m,,bsm 113'“:-: s’

numerical

m OnE, Com-
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tion, said non-numerical switches having
MG @'*1 in wa nmenu‘*mnb planes.

9. in a tel L}i exchange system, the
m*-mmn tion of a main or central s thul,mm
sub-ceniral stations, trunk-lines connecting
tne main station with the sub-central sta-
L-mnﬂ means ab me sub-central stations hav-
g vertical and rotary mmmﬂ fw making
final connections in ac coraance with the last

.‘.

two cigits of the called number, means at

vhe maln station having vertical and rot tary
motion for first makin o :uunl connNe utlf}ﬂs n
8CC0 "r*mm@e *mﬂ:a. ald Oﬂlﬂ“ digits of the calied
L P’lL»Q
tions for mfahlmr preluninary trunk connec-
111}11.53 -_md tast means mwmﬂ motion in two

intersecting planes. 1 |

10. '_:Ln 2 ‘Lcit.,t}h@m:} exchanga mmem, the
telephonc lines,
. subscribers’  individual non-
selectiy ely - operated  trunking
switches, selectors and con nectors, and sub-

trunic-limnes

Sﬂmtu_s dﬂmma for (0115}*011111{? bbt‘ saine.
aa1dl mnectors  and mmvwiuﬂl switches

hm*ing vertical and rotary motion and being

mounted together on %W;uﬂhba&ruf; by them-
T . , - x
3BLVES, each TrouUp of connaectors ug} 1Y 1688

in number than its & wsociated proup of in-
cdividual-switches, and each thJl(,Eh){):lf{l
representing the 1**%1{3111;& group of suon-
seribers whose lines terminate in the ndi-
viaual- swuwm thereon.,
Signed by me at Chicago, Illinois, this
1ith day of Omb or, 1904.

ﬂiu_.ﬁﬁfﬂﬁ}{aﬂ B, KEITH.
AWitnesses

W. Len JM{?&BELL,

ﬁqu i},
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