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To all whom it may concern:

Be it known that I, Harry . HEesyEY, &
citizen of the United States of America, m:ad
resident of White Water, Butler ceunt‘v
5 Kansas, have invented certam new and use-
ful Improvements in Automatic Telephone
Systems, of which the following 1s 2 a specifi-
cation. -

My 1invention relates to automatic tele-

10 phone systems, and more particularly to the

“mechanism employed for completing a con-
" nection to a called line. Heretofore, in the
well-known type of automatic sy Stem tni1s
connection has been compieted by means of a

15 connector switch. These connectors avre

usually divided into groups and each con-
nector is_complete in itself. -

The object of my invention is ig 51 mplity -

the construction of these connectors ! by hav-

20 ing each group of connectors provided with

one oOr more.common me-’*ha‘m*-‘:mc* which

common mechanism includes certain of tne
elements heretofore individual to each wm-«
nector. For instance, this comnon mecha-

26 nism can 1nclude the ucsual side switch, line

relay, private magnet, ringer relay ﬂd the
busv relay, and whenever a wnnu,,tum 182X~
“tended to a connector, this connector momnod-
olizes one of these common devices ..-mf{ OPEr-

30 ates to extend the connection to the LB]_iBi"

‘Tine in the usual manner. As soon as the
called subscriber answers, however, the con-

- nector 1elea,ses this common m(,,chdmmw fmd*

it is then in condition to be used by anot m r

85 connector of the group. In this manner 1t 19

- possible to greatly s1mph 'y the construction
of the connector switches. themsslves, and
the amount of apparatus cons ilmhng any
group of connector swtche@ 1s greatly re-

40 duce

These and other ob]ect“ of my invention
-will be more clearly understood Lar refersnce
~ to the accompanying drawings, N which i
‘have illustrated the same in connectlon wit

45 an automatic system and c;wrtch s of @ ‘%T",-T_l--

known type.

In the drawings 1 igures 1, 2 and 3 show
complete connection between 2 calling E:u.L
station A (Fig. 1) and a called substation

50 A’ (Fig. 3) in a system embodying the prin-
| ¥ig, 4 showe a

ciptes. of my. invention.
group of connectors: F, ¥, ete., mth the aux-
iliary connectors H, H’ 7 v’h ch are to be
used by connectors F, etc

| '51113 ting for an wiie CO"’}HE‘(,t{‘u

'.ﬂ-m lt()ﬂ{%b H,

Above this groL Uy

55 of connectors are shown the banks of the

'-".:L?r

WN OFFICE.

TLC
'ORATION OF TLLINOQLS,

ONE SYSTET,

Parented Jan, 28, 1519

522, XHenegwed funs ¥, L918. E%ellal No. 83E, T'?é.

seloctors B, B, etc., only one level in ¢ each
sslector bemg shown. The first contact in
the level gf selector I leads to the connector
[, which uses the auxiliary comnector H..
The first contact in level of selector I leads
to the connector 2, which uses the a,u*ﬂhfu‘v
connector H’. In a similar manner e first
contact in level of selector T s i 20n-
nector IY, which will use the auziliary con-
nector H® Tt has been found in practice
that three auxiliary connectors allotted to

ten connectors ave sufficient. Auxiliary con— .

}ﬂctm H is accessible to connectors I, B,
etc.; while the auxiliary connector H 13

sceessible to connectors B2 , B2 atc, ""‘his far-
rangement of auxiliary contectors taken in

ﬂ{)mmq tion with the ship between qeievtor
banks abov d“‘wf"l“b“(l ;mov;d%a for a minil-
I 91‘:10:11 i of rotation by a selector 1n
and the auxil-
127y connector mmﬂw ted therewith. Fig. b
shows the mechanieal structure of the auxil-
ary connector H-shown in ¥ig. 2. '
f,_t A there is represenied an automa,hc
3111}5&1“{1&11 to the line conductors of Whlch
there 1s allotted at the central piflce an :m-
dividual or Ime switch . At U there 1s
shown & master switch Tor controlling a
3x oupn of the switches € The line switches
¢ this group have commpn aceess 1o a nim-
r of wuph lines wlw:h Jead to first selector
A number of ‘{11‘81} selectors have
COMINON Aeeess 1o a
switches ¥ and ¥/, by means of which con-
nection may be completed with subscribers’

lines. At ¥ is shown an auxiliary connector
which mway control. the operations of any

number of connectors, such as the connectors
¥ and ¥/, although mﬂv {wo are showi.
Associated with th& uxilis ty connector H
there is shown ay 311*3“mﬂ' current generator B.
At B Lm.ii““‘jf 18 showwn baving one te?‘mlmﬂ
oToN aded and at Q a busy anachine is repre-

J‘l - {;1“'
- | 1‘11 i

station A shoswn herein ..T”w be of
AV suitable b appreved typewand comprises
tne usnal -remirsr 9, transmitter 3, ringer &
and condenser . DBeing an antomatic.sub-

station it 1s also pr ovided ‘wﬁ'h an impulse
transmitter or <alling device, which is rep-

osented berein by a pair of inpulse sprimgs
8 and 7 and an mpulse wheel 8, which latter
18 dssmed Lo be contr olled thrmzph the me-

‘dinm of 2 fnger hole dial (not shown) in

such a manner that the impulse springs 6
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A’, it being assumed that the number of the
substation A’ is 222. .I{ will also be ex-
plained how, if the called substation 1s busy,
all of the apparatus is automatically re-
leased and returned to normal position,
whereby .the trunks and switches are kept
from being made busy, while the calling
subscriber  i1s given a busy signal through
the medium of his individual e switeh C.
- Upon the removal of the recerver from the
switch-hook at the substation A preparatory

to' making a call, an energizing cireuit 1s

closed through the line relay 13 of the lme
switch C. This circuit extends from ground
G’ through the springs 38 and 39, conductor

- 40, through the substation A, conductor 41,
‘through the springs 42 and 48 and through

20
25
30

&

LN

40
45

o0

v

the line relay 13 to battery B. 'The line
relay 18, upon energizing, operates to close
the circuit of the pull-in winding 11. This
circuit extends from ground (3* through the
springs 44 and 45, through the springs 40
and fY, through the puli-in winding 11 and
the springs 48 and 49 to battery B... . the
pull-in winding 11 operates to cause the ar-
mature 15 to force the springs 88 and 48 out
of engagement with the springs 390 and 42,
respectively, and also operates to Iorce the
plunger on the plunger arm 9 inte the bank
of contactsil6. 1o 23, inclusive. The disen-
gagement o

acting does not fall back i:nmediately, how-
ever, but causes the plunger arm 9 tc be

held in an operated position until & holding -

ground is supplied to the holdwng winding
12 from the selector ¥. The engagement ot
the springs 16 and 19 with the springs 20
and 98, resrvetively, extends the subscriber’s
line to ‘the line relay 35 of the selector .
This circuit is frem ground * through the

lower winding of the relay 85, through the

springs 24 and 25, through the springs 23
and 19, conductor 40 to and through the
substation A, conductor 41, through the
springs 16 and 20, through the springs 26
and 27 and the upper winding of the relay
35 to battery B.  The.relay 35, upon ener-
oizing, closes the civcuit of the relay 28 from
oground G* through the springs 29 and 30
and through the relay 28 to battery B. The

relay 28, upon energizing, closes a circuit
for the holding winding 12 and the relay 14

L

of the line switch C, said circuit being irom
oground G® through the springs 31 and
through the springs 21 and 17, at which

~ point the circuit divides, one part countinu-

80

g through the holding winding 12 to bat-
tery B. The other part of -said circult con-
tinues from the spring 17 through the
springs 32 and 33 (which are closed at this
time by the plunger arm 9) and through the

relay 14 {o battery B. The relay 14, npon

. = : : : 'Jl-;!- 7~ . - ,
energizing, extends 2 guarding potential to

- energizes.

“thé springs 38 and 43 from the
springs 39 and. 49 opens the circuit of the
line relay 13. The line relay 13 being slow

side switch passes to third position.
‘movement of the side switch wiper 55 fronit

the private bank contacts associated with
the line switches C over the following path:

From ground G¢ through the springs 34 .and
86 to the private bank contact 37. 'T'he relay

28, upon energizing, also prepaves the circuit
of the vertical magnet 54 and opens the cir-
cuit of the release magnet 146 at the springs
147 and 51, | o

The calling subscriber now operates his
calling device for the first digit 2, which
mormentarily separates the impulse springs
6 and 7 twice. Hach time these springs are
separated, the first selector line relay 35 de-
Since the relay 28 is a relay
which 1s slow to deénergize, its armature
does not have time to fall back during the
momentary interruptions of 1its circuit by
the line relay 35.. Therefore, each time the
relay 35 defnergizes, a circuit 1s closed
through the vertical fnagnet from ground *
through the springs 29 and 50, through the
springs 51 and 52, relay 53, vertical magnet
534 and the side switch wiper 55 (in first
position) to battery B. The two impulses
recelived by the verticai magnet 54 cause it
to raise the shali wipors 56, 57 and 58 two
steps to a position opposite the second row
or level of bank contacis. The slow acting
relay 53, which is mcluded 1n the operating
circuit of the vertical magnet, closes a ecir-

cult through the private magnet 59 at the
first vertical impulse and keeps it ‘closed

until after the last impulse for the digit is
transmitted. ™Sald circuit extends from
ground (7 through ihe springs 60 and. the
private magnet 59 to battery B. The relay
53, upon deénergizing, breaks the circuit of
the private magnet, whick in turn deéner-
gizes and permits the side gwitch to pass to
second position. In second position the side
switch wiper 565 completes a circuit through

the rotary magnet 61. The side switch re-

mains In second position -and causes the
rotary magnet tc operate in 4 manner simi-
lar to that of a buzzer to rotate the wipers
step by step over the bank contacts of the
second level until the wipers reach the con-
tacts of an idle frunk line, whereupon the

The

second to third position; besides breaking
the eircuit of the rotary magnet, closes the
circuit of the line-switching relay 63. This

circuit extends from ground G* through the
springs 31, relay 63 and through the sude

switch wiper 35 (in third position) to bat-

tery B. The relay 63, upon energizing, dis-
connects the line telay 35 from the hne and
extends the line connection through the line

wipers 56 and 58 to the connector ¥, where-
upon the line relay 64 of the auxiliary con-

a8

70

80

8o

30

95

1060

105

110

115

120

125

nector I becomes energized over the follow-

ing cireuit: from ground Gf through tbe
: . - L 1
lower winding of the relay 64, conauctor

- 109, springs 6(} and 67 of i;he relay 68 of the

139
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line, and also provides an energizing circuit
for the holding winding 127 of the line
switch C/. The eircuit extends from ground
G through the side switch wiper 87 (in
third position}, conductor 106, springs 110
and 111, private wiper 98, private bank con-
tact 99, springs 160 and 161 and the helding
winding 12’ to battery B. The winding 127,
upon encrgizing, attracts the armature 157,
which operates to disconnect the switch {’
from the called line. When the side switch
wiper 112 reaches third position, san energiz-
ing circuit is established for the ringer re-
Jay 118. This cireult extends irom ground
G2 through the ringing interrupter 114, re-
Jay 118 and the side switch wiper 112 (in
third position) to battery B. Since thas cir-
cuit includes the interrupter 114, the relay
113 is energized only intermittently. Hach
time the relay 113 is energized 1t operates fo
‘disconnect the calling Iine from the called
line and to bridge the generator R acress the
called line. _
one side of the generator B through the
springs 116 and 117, conducter 103, springs
125 and 124,-line wiper 123, bank contact
11922, conductor 417, condenser 57, ringer 4,
conductor 40/, bank contact 121, line wiper
120, springs 119 and 118, conductor 102 and
the springs 126 and 127 to the other side of
When the ecailed sub-

16

20

25

3¢ ,
- the generator X.

A cireuilt may be traced irom

seriber removes his receiver, or as soon there-

after as the relay 113 de8nergizes, 1f 1t hap-
pens to be encrgized at the time, the called
substation is provided with talking current
over a circuit extending from ground 3
through the right-hand winding of the relay

15, springs 128 and 129, conductor 101,
springs 130, springs 181 and 126, conductor
102, springs 118 and 118, line wiper 120,
bank contact 121, conductor 40" to and
through: the substation A’, conductor 41,
‘bank contact 122, line wiper 123, springs
194 and 125, conductor 108, springs 117 and
132, springs 183, conductor 100, springs 135
and 184 and the left-hand winding of the re-
lay 115 to battery B. All the springs upen
the relay 115 are adjusted to close ther
make contacts before any break contacts are
opened for this reason: When the relay 115
is energized over the above circuit its arma-
ture, upon assuming an operated position,
completes a circuit from ground G** through
the right-hand winding of the relay. 115,
springs 198 and 136, line wiper 120, bank
contact 121, conductor 40" to and through
the substation A, conductor 41", bank con-
 tact 122, wiper 123, springs 137 and 134 and

the left-hand winding of the relay 115 to
60 battery B. As & result, the relay 115 con-

51

40

4 b

50

55

tinues to be energized. The closing together

of the springs 138 upon the energization o
the relay 115 completes a circwit trom
ground (** through the springs 138, springs

656 139 and the left-hand winding of the relay

.

5‘

68 to battery B. The springs 139 are ad-
iusted to remain in contact until the arma-
ture of the relay 68 is entirely pulled down.
A cireuit is then formed from ground G**
through the right-hand winding of the relay
68, springs 188 and 73, bank contact 72, line
wiper 56, springs 71 and 26, springs 20 and
16, conductor 41 to and through the substa-
tion A, conductor 40, springs 19 and 23,
springs 25 and 70, line wiper 58, bank con-
tact 69, springs 67 and 140 and the left-hand
winding of the relay 68 to battery B. Ior
this reason the relay 68 entirely energizes,
and it will be seen that the flow of current
through the substation A has been reversed.
Also, the energization of the relay 68 places
oround upon the. private wiper 98 irom

70

380

oround (31 through the springs 111 and 141

before the ground from ground G* is cut off |
at the spring 110. Also, the spring 81 is ad-
justed to make contact with the spring 142
before it breaks contact with the spring 80.
The engagement of the spring 142 with the
spring 81 places the ground G** upon the

release trunk to afford a holding circuit for 90

the relay 63 of the selector I and the relay
14 and winding 12 of the line switch C m

place of ground G¥. The engagement of
the spring 142 with the spring 81 also shunts
out the relay 79, whose circuit 1s opened
when the spring 81 disengages from the
spring 80. The relay 79, upon detnergiz-
g, opens the circuit of the vertical and ro-
tarv magnets at the springs 86, and also
closes the release cireuit at the springs 88,
but the release does not take place at this
time, for the circuit is now open at the
springs 143, The cnergization of the relay
58 alse opens the circuit of the line relay 64
of the auxiliary connector H. The line re-
lav, upon defnergizing, opens the circuit of

99

100

106

the relay 65, The relay 65 in turn, upon de-

energizing, energizes the release magnet 91
over .a civcult extending from ground G°
through the springs 75 and 93, springs 89
and 02, release magnet 91 and the off-normal
springs 144 to battery B. The release mag-
net, npon energizing, restores the side switch
to normal position, its own circuit being
opened at the ofi-normal springs 144 when 115
the side switch reaches first position. The
deénergization of the relay 65 also removes
the ground G from the private bank con-
tacts of all the idle connectors associated
with the auxiliary connector H, whereupon 120
it is in position to receive another call from
any of said connectors. |

Jpon the completion of the conversation,
the restoring of the receiver at the substation

110

A opens the circuit of the relay 68 of the 125

connector ¥, The deénergization of the relay
68 cioses a circuit throngh the release mag-
net 87 as follows: from ground G'* through
the springs 88, springs 143, release magnet -
37 and the off-normsl springs 145 {o battery 130
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device operates to make not ﬁnlff the first

- connector busy in the selector banks, but also
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and at the same time it operates to make
the fourth and other -similar connectors
which have access to the first auxiliary de-

vice busy at the selector banks. It will be

seen that normally all of the connectors that
have access to an auxiliary device are con-
nected to it, which auxiliary device when
brougnt into operation, sends impulses back
which would operate all of the connectors

which are associated with a device, were

there a selector switch connected with each
one of these connectors,

it will thus be seen that I have devised
a very-efficitent arrangement by which the
present complicatéd connectors can ‘be
greatly simplified and in which it is merely
necessary to supplement a group of thess
simplified connectors with a ‘less number of
auxiliary devices. As these auxiliary de-
vices are only In use during the operation
of the connector and until the called sub-
scriber answers, but are not tied up during
the conversation, 1t will be readily seen that
the number can be much less than the num-

ber of connectors in any group. In prac-

tice 1t is found that about thres of these
auxiliary devices are sufficient to take care
of a group of ten connectors.

While I have 1llustrated and. described
one particular embodiment of my inven-
tion, and have shown the same in con-
nection with well-known forms of automatic
switches, 1t will, of course, be understeod
that various changes and modifications caen
be made without in any way departing from
the spirit of my inventien.

‘What T claim as my invention is:—

1. In a telephone system, a plurality of
stbseribers’ lines, & group of connectors
adapted to establish connection with said
lIines, and a mechanism common to a plu-
rality of said connectors, said common mech-
anisin being adapted to operate the shaft
and wipers for establishing connection with
a Imme, and being then adapted to be dis-
connected from said connector as soon as the
called subscriber answers.

2. In a telephone system, a plurality of
subseribers’ lines, a group of connectors

adapted to establish connection with said
lines, a mechanism common to a plurality of
said connectors, said common mechanism be-

1ng adapfed to operate the shaft and wiperd

for establishing connection with a line, and
being then adapted to be disconnected from

saicd connector as soon as the called sub-

scriber answers, and means by which said
common 1mechanism can make busy all
other connectors which have access to the
same, S A | |
3. In a telephone system, a group of con-
nector switches” without Hne  relays and
ringer relays, and a mechanism common {o

f‘II -

i:

7

said connectors including line relays and
ringer relays, saild common mechanism
adapted te be monopolized by one of said
connectors during operation thereof.

4. In a telephone system, a group of con-
nector switches, each connector being with-
out lime relays and ringer relays, and com-

mon Iechanisms less in number*than the
connectors,- without the provision of shaft

and wipers for operating the connector
shatt and wipers, sald common mechanisms
mecluding a Iine relay and ringer relay, and
each common mechanism being adapted to
be made individual to a connector during op-
eration thereof. =

70

75

80

3. In a telephone system, 2 plurality of

lines, a step by step trunking switch for
cach line, a relay connected to recelve im-
pulses from any one of said lines for oper-
ating the switch associated therewith.

6. in a telephone system, a plurality of

lines, a trunking switeh for each line, a re-
jay connected to receive impulses from any
one of said jines for operating the switch
associated therewith for extending a circuit
to another line, a signal for said other line.
and a source of signaling currvent individual
to said relay and controlled therethrough to
signal said other line, =~ _

(. In a telephone system, a plurality of
lines, & trunking switch for each line, an-
other line, a relay assceciated with said first
lines to receive imptlses from any one of
sald first Iines for operating the switch as-
sociated therewith to extend a connection to
said other line, a signal for said other line,
and a source of signaling current associated
with sald relay and controlled by said relay
tor operating said signal.

3. In a telephone system, a plurality of

imes, a trunking switech for each line, an--

cther line, a relay associated with said first
hmes to receive impudses from any one of
said first lines for operating the switch as-
sociated therewith to extend a connection to
said otner line, a signal for said other line,
a source of signaling current associated with
sald relay and controlled by said relay for
operaling said signal, a release circuit con-
troiled over the said other Jine, release

equipment in said release circuit associated

with said relay, said release equipment con-
troiled over said other line to disassociate
sald relay from one of said first lines.

9. In a telephone system, a plurality of
lines; a trunking switeh for each line, a re-
lay associated with said lines to receive im-
pulses from: any one of said lines for oper-
ating: the switch associated therewith, a plu-
rality of other trunking switches having ac-
cess in common te-said lines, a busy test cir-
ctat. for said lines, a source of guarding po-
tential, said relay controlling said source for
applying a guarding potential to said busy
fest cirouit.whenever one of said other trunk-

a
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*““uLL_ line, ia,._mmmml conductor normally
connecta to said circuits in multiple, a re-
{5y, means “ﬁ*%ﬂ by saad relay is enabled t
spereée &3,_;1;5’ gwitmw iR sucesssion, mazm

controdded 0y« said T'a'-!lﬁjr for connecti g @

sourcs of busy poteniial to said cond uctor

during the operation Gf any sv‘ﬂ, AT

mesns whereby after any :;-.:Wzé ch cr}“;eff":mﬁi

she busy petentlal 1s removed from %@1{: 01

duoror aud the test crvenit assoctatod wwith

{he U:{}b’;ﬂfiﬁjﬁuﬂ E-a‘w'im'ig g cusconmected  fro
L R

ziiﬁ connected to said souree

¥3 T 7

3%, in a felepnone system, subsceribers’
Ines, 4 ja;}hi.‘f_":_-‘:’.fiij?' of *.?'HTIL lines each ier-
MIDANDE 10 an o atic switeh, means oy
connecting any one of suid 151-1:';@1“17}&1 tines
waen colling with an wdle one of said trunik
nes m{i a relay counected {0 receive 1m-
puises Trom any connecied lne via the con-
nocted aff_;zr:"az:fﬁf; Ine to operaie the S"ﬁ”t{‘}' 4SSO~
mﬁéﬁ:ﬂ cherewith, |

Ok "'-"'t . Ly . _ | gt . .
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stbomatic frmnlking switches, a lesser plu-
kg 1., %.-.E r . - 1+ £ S
sality of auxiliary controlling }wﬁdm to:
3 HE

aANS CoONLrci-

sud runking switches, and m

tnble by 2 calling sabscriber for simultans

cusiy selecting for use an idle trupking

swisen and an idle auxiliary switch. |
54, in 2 telephone s Vbtel’l’l a plurality of

automatic fronking swit ehe% n - iesser mu-
rality of auxthary C{}*‘lm‘{)ﬂ g deviees, op-
erating magnets 1n os dmnﬂmg switch,

velaye 1n said auxili axs ‘ ices for control-
Hng said magnets, and m eans controlled by
ﬁﬁ,___.j_’i};g:{ 1o "*fber for simultaneously se-
lecting fk::ﬂ:. use an idle trunking switch and
an idie auxibiary device. |

55 In = telepho ,wj“:‘;i:e;mj 4 plurs tht}f of
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itehes divided inte

m e e i L. : ’
aunromatic vy fuf.,_m S
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CYOUDE, AN &1 A:Eiiﬂm? {*om olling mechanism
for 1k switches of sach 2 group, and means

ng subscriber for

) L T
rontrollnnie Oy

v 8 calim

ayl am;a.- -

sub-thvisions of Eh‘;?..'jid

1,282 405
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-"a‘-'l-

- . & g - e o . i By ' ?
Clgeting an adis mechsrdsm end an idle trunk-

mg switch of the sesnciated aroup simul-
tanecusly.

86, In a felephone systen, a plarality of
aubomal ' {ivifciea into

S N " RO R T
e fennlis 1y switehes
'r\.'-
z
i

groups, an auxiliery controlli; ag mechanism
for the switchas of ench group, means con-
"{lii.'ﬁjﬂﬂrfr.iﬁ oy a caliing subs S iher for select-
Ing an idlo mﬂ"L anisnl ana sn iale trunk-
NG & T"“LLE} 0 tho assoriated group simuita-

neous!s y, and automatic means for I*tt,llderm
the remaining tr ﬂm g switenes. of the S0-
?Lemea ﬁ“l‘t’}‘up m sploct m}'ft_

7. In 2 , telephone svstem, 5 pium]‘ew 01
g‘mupg of tmn hines esch *Zﬂt.*rz“ abing inp 4l
antomatic switeh, o ¢ Eﬁr’ﬂ“ Iy o sontroller for
thﬁa antematic swilches in ‘each Zroup, an-
nther gutm 1&1‘{1“5\»‘"1&{}1 md fi ﬂd e’&mmal
of said tennk uw in saic last switch wr-
ranged 10 such order that fu} seent berminals
bﬁif},ﬂg to trunls Lines of difierent groups.

38. :’i"'n an @ fw’“ Jﬁ'iﬁ tele :;lmne ﬁ*rbtem a,
plurs s of {runk lines “each of
"ﬁﬂ:}i{:ﬁ*i ferm in an awvtomatic switch,
groups, an auxiliary

LT

‘ti“"‘

CONNIO ?ler for the automatic s m, hes of tﬂ&f_‘h
TS w;hzm 2110 otner autotntic switch, and

i ™

groups o f fized forminads for the said 9‘1‘01111&
of trunk i last switceh, thL, bor-
118 g 8o % wrran ged ! that

ines of

LI |

fuzes 1 sai
cash ,{iﬂ{u B he Z

ad. T TEe Frrw ey W g 1
sdincent terminais belong to trunk |
“ w . ; -r;:

Do in lepiens gystem, & f'ﬂ-_.ri.;;}r::rrzmily
ssiablished connection including a calling

ne, an aulomatic proot *.:“;::mgi"; movable
switeh, and a ::ﬂli:e:? i}.}:_au 5 tagh orrcuit fov
renderng -a;m satd switeh bnsy, & second test
civenit for. rendering the catled Iine busy,
snd & reley mainteined energized over the
onaected ©o i“ﬁfi}ﬂ:m: g Lo connect 4 source
OF ‘*“}ﬂrj:;mﬁiﬂi Lo snid iesh ciyer 1 8. .
40, Tnoa telenhone svstermr Rt HERE i‘s} rcon-
aecting a catling and a ealled line inclnding

1

- - ... — . .. .-_ -., "'.I.
an alitonatlic conneetor r:ﬁ"-.m,m
3
.3

""l*’)"‘i""}i hi Iine

terninals in said connector fov com p ietimg
the conmection, a rFluging velay double
wound velsy having one f‘f:::mi. 1 of each
windug connected o opposite 'f:}fﬂrf-"' of =
patiery, connections from the cther termi-
nais of ¥a1d windings extending hy 1‘*“4 of

contacts on the snid rimging | *emaﬁ-ﬂm said
whoerebv said double wound

Ay MAy be u‘*m"_‘ﬂ“r ecd upon the response
m*zbm and contacts con-

i ¥
o
(o
drmowd
ol

e called su
trolled by said im.b} worund relay when
the same is energized effective to directly
connect the said E ne. B@I"iﬂii’:ﬂiﬂ* to the said

other 2'11 mingis of sgid windings.

41, In o te}emum system, the corbina-
fion with a called felephone fine and a pla-
1‘:‘.11*;:.3? of connector 3 switeh
heing provided with a movable -ﬁ*-@% termi-

”: | " o test relay

T L
VLI, O :1.

R g i Ll
2ii of 581 {1 rest e

Hes,  eseh

oyl '!--.rrlﬂul -Ep ,
:-_-:l Lqr" I E" of

-t

e
n

100

105

139

119

120



10

id

20

minals, means for operafing one of
switches to connect with ,.,ﬂlsl lines,
means for energizing said relay if th” said
lme 1S busy.

42. In a telephone system, the combina-
f10n with a called te}ephﬂne fine and 3 niu-
rality of connector switches
bemg provided with a mova hle
nal fo
corinected 1n mmhple to all of said best tor-
minals, means for Gpel‘%ﬂ?‘é ons of
Wltﬂhes to connect with said hm SEEHE for
energizing said relay if the said Hng | I3 busy,
and means controlle b(’ oy mfc! relay for ro-
ieasing the operated switeh.

43, In g tele; nhone system, the
tioit with a cal ed teiephone 13_11‘"-‘* A
rality of connector hmtf*heuj of weans for

operating any one of said swibches {o con-
nect with said line, and & common test el wy
respmaswe to the bus 5§ uom:hmm of saic
Iime when any one of said switches 18 so

b T
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¢
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test termi-

‘ operated.

-rality of CONNector switches,
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40
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relay responsive te the

44. In a tmephom wﬁs::un the combing.-
tron with a called ielewhan line and a plu-
of means for
operﬁttmﬂ' any’one of said switches m 201
nect w:ath said line. a common t@u{ el 1y_re-
sponsive to the busy condition of said Iine
when any one of said ‘-:Eﬁ’lt(‘]]i 518 80 operaded,
and means contrelled by the said test rm'w
tor releasing the opervat ﬁﬁ swibel

45. In a tolephone system, the combing-
tion with a calling and a called line. -oa, CON -
necting means comprising a plurali {y Jj:

connector switches, means for operating a
one of said switches over the fuzﬂmr ""ﬂ@

L

connect with the ealled hm AN 8 (*mv“mn

test relay responsive ts:;u the bus muwn
of said cﬂlul line when any 01 of
switches is so operated. |

46. In a telc*}’ﬂ{m systein, 331& coml u‘m
tion with a {"ﬂimﬂ and q called ] mlﬂ of co

[ ] 'l-n
S}
P
r'-li"
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ey
r-l-f:l

connector switches, means for operating ny
one of said %Wltcnﬁ:ﬁ over the calling hm 0
connect with the c¢alled line, » cmr‘zmm ot
relay 1'e<;pm} ve to the busy condibion m*
sald called Jlm WAS any one of spid
witches is So oper at,ed,? andd heans contirol! Tod
hy said relay for veleasing the oporated
sswneh
. dn a telephone gystem, the SUSIGHEER
tmn with o calling an d 8 called line, of cou-
necting meaus comprising a yphu {

e

M voOf
connector switches, means for onerat m-‘« ANy
one of sald switches over the ealiing o Hine to
connect with the ecaltled iine, a COMMNEOT tost

busy cons 1eion
giicl 1110{! hm whern any one of wid
ntrolicd

s'witchﬂs 15 50 operated, mweans conirolic
by sald raLw for reien sing  the operated
switch, and means tor thop ﬁwi 1 the calied
subscribey ‘g.busy signal, |

o e T

anch E.,Wiwi’l-
r testuw' H 2 Sdid Lme {Ji a test rein LY

Si‘r‘,”‘{ -

S8, In s telephone system, s plurality
neseribers’ limes, meaws including a ph.!.—
willy of progressively movuble gwit ches for
stablishing  connection between two of said

iines, sali  swiiches being G.i't*id{:d Into
groups, and a conumon nwcham Sift ¥0r Col-
trolling the Ommhou of a greup of said
wﬂm!mq one at g
others, sald common mechanism belng nor-
maily at rest.

3. In o telephone system, a pinrality of
subscribers’ lines, MEANs mcl*idmﬂ 8, nl-
¥23 .1‘*'&}—" oF DrOgressive J.T movable ._;n"li.eht..b h}
f;a:ee.'éza.%ﬂisahllg conneciion between two of said
anes, sald  switfches being  divided into
groups, o common mechanism for eontrol-
bng the operation of y - group of sald

said 11.5&1 '} -
13 :;:11.-11{:1 @ magnet indi-
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oY roieasing

oD f*i‘wu
-u.L '-u- ].1
m oy &?LU_"D?

switches, HELNS
nlsny gfter
‘1*'},{11;.3 i to

{‘?{1

?
SRR gy Y T ey § - : £ » EE R LR :
.ff;a,r}u!_:aq 3 rm‘a”*tm mﬁcimﬂmn ror contrsi-
" of l &2l
nt confrolled
11‘ }' of sa u;;_ fines. .11‘:} £ z'lmgﬂ.aet RS
viduaal to esch switsh fer con

¢ r'} HL ] { .{.‘-31 ti} E.E'{f{}i:n

-
b3
[, ]
l
My,
T’
_Fli'l
;H'.
Laap gl
b
.
e 1

-

81 Inoa iﬂ'fe;’}'mm system, o piaraiity of
meocnung lines each i:e*‘ii fnating in an auto-
matic switeh, a plurality of omﬂ'mn hnes
ACCessibie to E-;ﬂ.i(”_ss*ﬁ e Ji’ﬁf& 3 d a uwmﬂ Sir-
mw iﬂ all of said E,i‘n«*.:, m oper able in re-

111y 3 L over anv in-

“{wmﬂ* 1m to A3 *‘t‘ N

I*"T”T“*LJ

‘-'uu-l-l-l""""

.t of the
o ﬁ,

switch ass @.‘mmi herewlii £o connect with
B3| m;tﬂmuﬂ une,
52, ko a Eﬂ.r.(?ﬁ"”]hiﬂlj systemy, a plureiity of

meoming lines, each terminating in an it 0
natie switeh, a vinrality of ”htﬂmug 3
ACCERSIDIe To s J;uf AV }tfhzm 4]

e all of said Hues and operable in yos SONSE
to miprilses transmitied gver ANY eoning
L) , -

1 -~ : . .r l [ -
itie To qirvect the movement ot the S‘i‘ifu{‘:h
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trolling meal 18 wherebv condoction may be
A gyttt P e i T B B i i s i

ubh* U] tj;. WADEL QX0 OF 1-’.’5:"3-:.:{.5 SRERGA, B L:ﬂrf ANRI

g mesns o noy

f:fml ‘gﬁf;:i‘;itifm- thereafter “wi o destro j,” 5
said connection. | _.

55, In o telephone svstemy, ab automtic
sWitch having movable gon w*‘*w terminals,
lines accessibie to said terminale, o divasiive
impuise controlied *“1*“::31:;,,1.*“3“ ‘Fr rOmOving
stig terminsls info connection w id}. o 0f
caid Hnes, and means for relensing seid
mochanism  thereafter withond destroving
sald connaciion,

5. In a telephone system s plurality of
tvung lines each ":Hertr;i;tmtf% g 1D alt suio-
matic switchya veluy normally connested to

said drunk lines in muti ple and T*m{: ARSI
responsive o m,si“*hﬂ* ines Tor bringing suid
nm‘tf'heg sucesssively under the cordral of
m%ld reiay. | ‘

. In a telephons sys stom, o pluralivy o
faumm fic switehes, oper m‘m“ magnets for

saicl switches, jﬂumpie connechions from one
terminal of each magnet to a common con-

auctor, a battery, 5 common relas
trolling the connection of said
salc conductor, and relays for connec tim.,; the
other terminals of said magnets to o
tery separatels,

58, In a telephone s ystem, o plursiity of
atfomatic switches, an operating magnel in
477 4 I i : -. ‘h‘v “w - W i o

Sy s.w,ﬂ.ri_mL, a hathzyﬂ G COnOn :Eﬂht}

ra o b e '"41;*—’

.y

acapted to conneet one pole of gaid hatier
to all of said ---mg}z*{,,h in I"E"l’il;ﬁ_irr;_gfi.-id;_E.‘:LIE"HE_ 43
plurality of individual velays, one in each
switch, adapted i*} connsel the cliey pole of
said battery to said magnet separatels.

59. In sz i:ﬁim}imm Sysiom, 4 subseriber’s
hne, a plurshity of connector switches, o wel
of wipers m each switch, means for opernt
ing any switch to bring L:ﬁ wipers into
gl"l:l?'(“ﬂ*& { with said ine, o pair of common
concuetors normally conne 2cten 1o suil wiper
sefs 11 m mh"iﬂ 4 soures of ringing envvend,
and a }f'ﬁ &y for conn ﬂf%m;:;; saidh eonduetors
with said source. '

{'iﬁ -.:_!-‘.'-'1 & '#' ._.I] 1 T Ry T l;'*ﬂ e oy ‘; YT wem T -E': |£=-... ry, i
KMy, ] L!,. Eﬁ {1 ‘i{:'v“'j.u hﬂ'}’ i‘:ﬂlu_,rﬁ,.. g |E=}!, Hu..lij-", an b ki le AL

fJfOHIiEBG‘EEO“ A% Ei”{;.”u ton J{Nﬂi%i}ﬁﬁt"’ frﬂ-‘lﬁ;ﬁ-‘fﬁf"

won bet weern cailing and caliad Hnes, mesnsg

fGI‘ extencing & ¢a 111]3 fine o an idie one

of 5&16 f‘“ﬁmm‘le@ a, r.hj,h;..yf sommon o spid

lei cres and operable over ths extended

caliing line to control the ¢ Sy 1te .h m ‘v».-fhic:'i";.
1

said line has been extended o co
a called ime, and busy test {“iru lm w:'m
the control of said rﬂm? for vendering the
revnainder pf said b“ﬂwhf-f‘ ingecessible o
other calling lines.

i, In o ﬁﬂim}}mﬂe system, a piurality of
connector swiiches for complefing connec
tion teiween calling and ealled lines, mesns
for extending a c:e:aﬂ.%xza.gg ine €5 an idle ono
of said mrm,ma., 5 oYeigy common fo said
switchss and operabie over the ontended

caliing line to control the switch to which
szid Tme has m:a 11 extended to connect with
aocalied line, b test -oireuits undef' e
confrol of said m{ vy for rendmmg the re-
*ﬂfs'ﬂ_r:_ﬁi:f* uf mm mnmh Inaccessible  to

and s relay controlled
“ called line for : ALAL ren-

e 1:-31-’-3 *ez"mmmu‘* of sald qwiLf*hes a.C-
cessinle to other calls,

0%. Lo a telephone system, a plurali ty of
tar switches for cmnplemw CONNEC-
L10N3s "Ef*;e::h, ween ealling and called lmes Means

ek a

o b B! [l —|-
fM iy
i

for sxfendng 4 o L'{mg line to an idle O116
0¥ :Lfmd. w”mne a relay common to said
switches and operable over the extended
E:;-“HH=E.E..E1,.:_5,_,3; E‘&.m. A 3 E}‘E::"ﬂ,? '*m brmgmg {he mvli(,h

5 contr :}i of c;a;fd fn'%t relay wheleby sa*d
i ioh g be operated to connect with a
r“«%.ri'im fing, and test cireults for rendermg
the remaining switches busy during the op-
eratlon of any one of them.

3. In a telephone system, a-plurality of
connector switches for cumpletmg connec-
trong between calling and called Iines, means
iﬂr X m‘*ﬂdmg a cal l"m hne to an idle one
ot said 5W1t*"1168, a relay

"i "Em-; and mJembu, over the extended
::J.F.E_i ng Hne, a relay for bri inging the w‘-’ltd
to which sa1G line has been extended unde:
tne control of sald first relay whereby smd
sWItch may '.E,. ® operated to connect with
' ezt circuits for readering ilh:-*-
y ”wte':: 125 busy during the opera-
of any ons of them, and rsf-lav mech-

g
GNIST "*‘.?*FT_E?LEI‘E}}T m:tfr the comlec:,tmn ’m the

1%
on use :lhd the I‘emlxmmg.

WL E m.a NS} l{i red aceessible to other
| '
AEERH

puone system, a plurality of

CONTECIOY 3% 4:{.%’}.&3, an individual * control-
Hug }:"{:ﬁii}?' for eagh switch, means for ex-
tenaing a vailing 'i ne to an idle one of smd
wehes, a comndon controlling relay for
suid swite hes normally cmmwted to the call-
Ing 1ne S 1L e 50 extended, sald commmon
veiay adalied {o control the operation of
any switch to which connection has been
extended, and switching devices whereby

niter = switch is operated the calling line

n

+7

sui(ﬁ'ila- '
' 'Ir a telepnone system, a plurality of

mk fines each ...(erm.rttmg i an autc-

”.t:;i,!{':‘ switch, a busy test cireuit for each
tronk "mv i cominen conductor normally

connected to said ciren s In multiple, a
reiny, roeans whereby said relay is enabled
0 Operate gaid swit ches In suceession, TNEANS
confrolisd by ::*::&i{i reley for connccting a
source of huay pm._ﬁ tal to said r*onuu{*:m
anring the mmr%im of sny switch, and

ammoen to said

15 shifted o L.l e tadividual coptvmhn% relay
to mawmtain the said switeh in aperated posi-
f_ .
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relay controlled switching devices whereby Signed by me at Chicags, Cook county,
&ﬁiﬁér a?y switceh %s fope—mted thed pusy Illinois, this 13th day of November, 1918.
oteit1al is removed from said conductor | A S
' En(i the test eircuit associated with the op- ' HA‘R’“Y . HERSHEY.
5 erated gwitch 1s diséoninected from siid eon- Witnesses: |
ductor and ¢onneetéd to said source at an- GRORGE A, Y ANODROWSKI,
- other poiit. ' S Marjonm B. Moneax.
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