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f 0 all whom it ey COTLCern:
Be 1t known dmt L Winrmnp W Limacar,
3 m: AU% ,n"l’_' Lhe | mtul States, residing at
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! certain new and

Huun,w. have invenited s
1*-@4”1 Emmmem{*m 1T Rr(“lf-«nr*ﬂ ServIce
Automatic Telephone-K: hii‘lL “yetems, of
wiiteh thae j;{ﬂrm“ﬂ 15 4 full, cle .Lnﬂ CONCISe
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aiid exact deserd 1iption,

My invention relates fo oy nutomatie tele-
*i)hmw exchange sy ater , ard has for its ob-
| ~ iile

ject, 10 peneral, ¢ (o P
phone system of ﬁ
ey (Jf}{,ﬂ” toll mech: )
place the Mibserther o ,.
certain pred {wnmrwi GE{]_}EHEE moevery iu-
stanee where a call is wade and #he called
sibseriber answers, ang ] i
o |

e subseriber at e CX L he event
that {he called party fails to ABEWEL, O COn-
nection cannoe be had with his line. OWIng
to the by condition thereot |

N genie) :134? my tvention conlemplates the
provision of u toil device in g sociation with
; calling subseribers line, which will DE a1-

'- aee the calling
f-ﬂ}mu e to a predeternined cupense when
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moving his telephone from ite hoolk,  The
toll deviee may e located at the station of
the f~:111m;_- e wned requive o tentaiive sety.
i e o EOT] ore the

;hu' fm
0 m}m ated to
uch expense. I
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» nore specifically, {o
) 1{1{*3}]1{}11{3 ‘-uum Rile wh{ﬁ‘i
) hercin the mfer-connection of ST C"T“J){-‘
lines iy governed by the fo 1im Ve paviment or
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ment of cive 111% aticl apr arains waereby dif-

ferent finual ftih])(i‘:lil(}lh of sich o coln are ai-
UI:I.‘E?“H(IIM’» effected upon the résponse of
the called -nb-r ‘viber,
the f“ﬂJ“d Subseriber,

of the ealled e, POST aclively:

N

In carrying oul m ijm*m, o, T may pro-
vide eleciron) :E;_:m“hf* MEchanisn, operated
pon the res spullse oi the called sUvscriber,
for aperating the coin collector atl the eniling
ntien to Anolly fj”“'fmh the cotu thevein in

3}
e the ealled Hne iy busy
neenanian g zm MNGT ]
nuse the com collector ni fihe el
_I_.{, - .'.

{ . S W
nto the refund ¢ b to the refund
sy ot the ouside oF the box, This mecelh.
LS niay be oporaiod] by the busy sigual
tpparatus when the sane i applied to the
caling T, inothe event that tha catled iine
is Fomud busy. T aleo BrOvIGe means, auto-
natically operated in esse the called snb-
seriber Fails fo wpfmfi sdinpted {o effect
the transter of the said tentativ ely deposited
COLY, 11§ Hfu- 1ot um c!n e T '_'i' means
z

may be av Vil 01

» the ¢ oA M{ﬂ
ers e for g m edefermined period.
Lomav also conse g m.crﬂ}:ﬂj:" or aistictive

i ¢ ) O e anpressed unen
i’he !'1‘;1{1 s the same thwe that { COIN ]

[ rll dmm 1he v Invention wo D 1'{«-1H
favly Dy veference to the aceon IDANYINgG
Er:mmt_,:. which uptfmmi fhd”iditlrilml(d“h
N ’,‘f} LG

r.t ;

Yy Tor ‘ialf} appended elaimes a stat emnent of

ne parts, improvements and combinations
witeh 1 deem novel with me. _
o the deawings, frgiire 1 s 1&‘1:«15;'1.‘:;1:11 ot

)
ic telephone exely 11&-{-* system
L Improvements ems OUYING my
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1 22 s o simplified diagram to
tustrate simpiy the up:i‘:":ﬁi;im*L of the im-
provements ombodying my invention,
Similar Iet{ers of veferenca cdesignate like
parts thronglhiont the severnl views,
Referring first fo the sim 1pified dmfrrwm

3 i
Lowill deseribe the embodiment of my in-
veniion, therein shown in skeleton, Two tol.
hone Tines are shown connectod al the
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- stop 8 may form the member-of a pair of

15

~ the coin and allow the same to fall into a
refund chute 16 leading to the outside of
‘the coin collector; and when the armature is

20

28

30

35

- 11 of the coin collector at the station of.
- such line, to' cause said magnet to tilt its

40

~to the limb 1 of the calling line, and said

45

- grounded generator 20. In case the called

50 y of
~ lors @ b was completed, and in addition to

55
. - example, positive current to the limb 1 of
- the calling line, operating magnet 11 of the
~» coin collector, and causing said magnet to.
- tilt'its armature 13 in a divection to remove
60

. - 16 leading to the outside of the hox. The
. 1ree pole of a grounded generator 24 is con.

65

"fc_entral office 'by cOn&uctoi‘s a b and line

controlled from the calling station A. ~At

Ing unresponsive to the battery at the cen-

line switching mechanism. The armature

leading to a cash box 18. It will be under-
_stood, that other forms of coin collectors

-employed in connection with my invention:
At the central office is provided a relay
19 which receives current when the called

~of, for example, negative current, to the limb

through the armature 26 and normally-open |

!

switching mechanism of any desired type

T o ok 1 Ferh. rries o op el

the calling station is provided a coin col-
lector’ C, of a well-known type, havire a
polarized magnét 11 in a branch 12 from thie
limb 1 of the ling to earth, said magnet be-

tral office. The said magnet is provided
with a tilting armature 13 Carrying a pair
of stops 15, 8, adapted to support a coiu
tentatively deposited in the collector; the

contacts 8, 9 adapted to be closed by the coin,
and which may control the operation of the |

13, when tilted in one direction, is adapted
to withdraw the stop 15 from the path of

tilted in the opposite direction, it Temoves
the stop 8 from the path of the coin and
ermits said coin to fall info chute 17

than the one shown may be equally as well

subscriber removes his telephone from its
hook in response to a call; said relay when
energized applies current from a generator 20

1 of the calling line and operates the magnet

armature 13 1n a direction to remove the
stop 8 from the path of the coin, and permit
sald coin to fall into the chute leading to
the cash box. The armature 21 of relay 19
1s connected with a conductor 29 leading

armature may carry a spring member adapt-
ed to make a momentary wiping contact
with a movable contact connected with a |
conductor 23 leading to the free pole of g

line -were busy, a test relay 69 would op-
erate before the continuity of the conduc-

causing -the restoration of the switching
mechanism and the application: of a busy
test to the calling line, would serve to apply

current from a grounded generator of, for

the stop 15 from the path of the coin and

permit the coin to fall into the refund chute

nected with a conductor 925 which leads

o - | - 031,132

front-contacts of said test relay to the hack
contact of the armature 21 of relay 19. Thus
when the test relay 69 is operated due to
the busy condition of the called line, the
arimature 26 of said relay -in its attractive
movement permits current to flow from the
generator 24 over conductor 25,'armature.

21 and back contact of relay 19, conductor-

22 to the limb 1 of the line and to earth

through the magnet of the coin ‘collector

at the calling station. o -
The magnet 27 15 adapted to be included

in the ringing circuit and to respond to the

ringing carrent therein, to effect the con-
nection of the venerator 24 with the limb 1
of the line to operate the magnet 11 and
refund the coin.  The magnet 97 is adapted

I response to the 1'meing current passing

80

therethrough, to make and break a cireuit

28 mcluding a source of current and the
stepping and relaining magnets of a oear
29-adapted through the agency of irterme-
diate reduction gearing to advance a disk

&5

80 carrying a cam 31 adapted when the dislk

has been advanced a predetermined distance,
dependent upon the time it is desired to o1ve:

the called subscriber in which to answer the |

call, to close a pair of contact springs 32, 33,

- and-complete a branch 34* around the arma-

ture 26 and 1its front contact of relay 69.
Current may now flow from the generator
24 by way of conductors 842, 25 and 29 to
hmb 1 of the line, to operate the coin col-
lector magnet and refund the. comn..  Said
cam 31 may also a pair of contacts 852

‘adapted to complete the continuity of a con-

ductor 36" leading from a special signal ap-

paratus 87 to the lHmb 1 of the calling line,

00 -

10¢

this signal indicating to .the calling sub-

scriber that the called party has failed to
respond. The cam 31 may also when ad-
vanced the said predetermined distance, ef-
tect the restoration of the line switehing

mechanism; said cam may open a pair of
cqutacts controlling the cireunits of the. re-

taining mechanism.

10&

1190

Turning now to Fig. 1, T will deseribe in

detail a telephone exchange system equipped

with improvements embodying my said -

vention.  In said figure, two telephone lines
are shown extending in limbs 1, 2 from sul-
stations A, BB, respectively, to a central office,
where each line is provided with line select-

ing and connecting mechanism. I will de-

seribe in detail the cirenits and apparatus
assocrated with ‘the line. of station A, it

“being understood that the line of iation 13

115

120

1s equipped in exactly the same manner: and

for convenicnee of deseription. T will con-

sicier station A as the calling station and.
station D3 as the called station. ; R

At the substation is provided the usual

telephone apparatus in a bridee of the limbs

1 2. A calling device 3 is provided at the
substation, Wwhich may comprise a Spring-
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actuated arm 4 adapted to be sef in 1)051-
tion repry mmmw the number of the line
wanted, or a digit thereot, and 1o Le re-
turned under the mtlience of a Spring (o
aperate a gear 5 to Cause Lie same {0 inter-
nmlultfy ('1050 & pawr of contacts § 7, a
nuniber of times dependent upon the adjust-
ment of the arm 4. The arm 4 while away
from normal position maintains open o paiy

of contact Springs controlhng the substation

The contacks 6, 7 control the ¢-operation of
'the cential office line geleet g mechanisn,
tnese contaets being in turn controlled by a
Jiil..u:m S,
th(, com collector (. whiul are flowcl by
colr when tentatively deposited by a 5&0—
scriber.  The contact Sprivg 7 1s connect ed
to earth, and the contact f:,prmn- 6 13 con-
nected with a conductor 10 ‘.Vh.l{}h leads
through contacts 8, 9. within the collector,
o the limb 2 of. the line. S |

At the central office, the Himbsg 1 "f the
hine may. Pass unmwh the armatures ¢
?”%D‘-”""‘iﬂ lv:; of n cut-off relay ¢, to the con-

acts 34, 85, ipon the rofatable Selector
35 the jimb 2 Lyuldm“ through a «
Emgjzj srmature 27 and its nop mally- -open
contact of relay 38 ﬂlmumh fhe
armature 39 and back cont 1l_t Ot 1{-*1*"113" 40,
to the %M{UO.{* contact 35, while the limb 1
extends throuph a )ﬂdoﬂ%l .;mmuu 41
and back contaci of relay 40 to the con-
et B4

ihe third ferminal 49 Hpon 1]1* selector

arm 1s connected with a con ductor 48 lead-

e through the wmdmn of relav 28 to
groand, amdmlﬂ 38 being preferably ship-

gish in its action. The contact arur 56 1s
a1 anf[ o sweep over ferminals, whiceh
may be mmw(*"'{*{'i directly mt] telephone

0 trinl ]mf“ leading to other se-
in ’{ho 1J;9-ef"t cage, Tor
rintion and ]Tmtmtﬂm

i have shown the foprn *m]‘a a5 representinge
Lole plm*‘zu imes, that 18] eneh Tine is hrovided
sot of three te mimals, terminal 44
Belng {mmu*tﬂu with the imb 1 of th@ fime,
while the | termiinel 45 18 connerted wit 11 1}1“
fm*»?:'j 2 of the Ine. Hw foeal teriminal 46 ¢

himes, o1 wii]
le{‘.mw rteehanism,
{f}Iﬂ:“'I-‘%H(ti?ﬁ of deses

T 'J
LI

) of
the “mzﬂucmr if
whieh Jeads mimwn the cut-off vel: AV ¢ fo the
iree pole of {?mzmdﬂ# Ln itlery 48,

2 T ¢r 1tinli (¢ st

Zyoate, of esurse, mul t1pliee 0 coniacts
nvon the different soloctorg s 111 the O
h*mfm | ' :

fh@ selecior arm 86 w‘*‘i“_" be m
shaft 49

i
s
i

provided with
“*'i*ipfvd to be engaged by a qtor‘r
AN apel ated by an electron ‘w'w*
0 dehiet 1, cing providerd with g 1'(—‘*-—-
i'{,n]nq E‘y;ul 35 07 Ot or h’s LIRS SFY “h{fl
i’“‘}' f?"‘ = Hffﬂ' arm ihas heen 1‘*}0‘.”1—“(1
position opposite the desived set of line

‘*‘M

P D
LA 4,
e ?

=il }‘{

9, umml_

[} ]
7y

arny
SN-

The ]nn._)h_

otinted mm” |

LG,

. L magnet 55 ig arranged to fer‘(‘e'

- T e ot rwma, .

o orrwre . — T Rl e .

e

and current alseo fHows fron the i o

- thy ouoly the 1'(3{{11111;1-*1 nr“a.fli

.{itf}nne{_,rm;g inagonet
come to rest {o iwnmi suflicient

| .m iml(ﬂ’mzm‘*nt of the contadic (J

the shaft 49 downsy ardly and bring the con-
tacts upon the selector arn into enoavenient
ul-ii UJG cesired Hne terminals

3 orelay o0, which controls the line seloet-
g mechanisn, iy provided in a hridee 57
of the linths 1
tacluding o l}“*’lol** 33, L;L”lil" s negu
pole grounded. and a yel Ay 54, said biattery
Leing int ciposed between the relays 56 59,
with ]t“u pasttive or freo pole connected with
the Limbh 2 of the Line,
1s‘removed frow its hook af
tron A, a clrenit is {{Jmple*ml by um of the
bll{[”{‘ ST and Iimbs i for the relays 56 59,

imituv 58 tim}zw}v ]Jm!m: S0, Innh 2 of {he

dine, thmwh the %ITL%L*mml hlhl“e t‘!{)‘-a{‘{[ by

b [ of lhe.

the idﬂ}}] one switeh 60, to
Ime, and theice to eartl ﬂil ough b]“h(‘[" 2

which includes the {‘](‘Lilf)lllcl{JI]LI’. 61 the coin.

said central
Ny ﬁ-llet L1

collector. The curvent
office batterv does not
Of ‘ille coin collector.
Lhe relay 56 is provided with g
YORINY 1*‘{;& 61, which ig ﬂmmi::,d W
cel te close 2 shunt 62 aboy! \
U oof the calline tne, to prevent its im-
proper acluation if such line should be se-
lected and tested by anothesr line dm*ima the

;Lﬂih [r'i

sl ;.G{}t ﬂiﬁ

RS
] 1*’_:;_?_1#:11

hen attracet-
- the cni-off refay

| conversation.

Line WZ:;r{mg fﬁp(;mnw —The armature
03 of relay 206 controls Hw clrenits of the line
selecting g :chamism,  the armsture
(*onnfweq with the condnctor G4, which ex-

tends to the free pole of bati(”\ H8, while
the front contacet of sad armature is con-
nected with g conduetor 655, whieh feady

a4 and sten-
DI magnet 52 in sertes, (hrouwoh noy miﬂv
closed contucts 66 67 contvolled. h reiay 55,
through the armature g9 and bhack ¢
busy r(‘-wt refay 69, 1o eartly,
ductor 70 lands tmm il
the winding of anerting  nnonet
iiuonnh a palr of confacts fL W

A ln,ﬂ;m.ﬂ 0 -

S
;'}':}j

hich are in-

ter I"’!iTLE'JiI]V made and l;}{}!mn by the gr a-
ture of the a’u*im ng mnenel
back to the o )mu(im G5, Said contaels T1
while being rapidly’

s operation,
010 auannm fo brevent,
made and broken, the r'-nmm/mml of the
55, but uh(in allow o fﬁ
curient
j]if
rmature 79 cor Meet -
with the said condied or

flow to {)})t‘h te the magnet 55,
95 18 provided with an

ed by a conduector 73

0. :Said armatwg e, when atiracted, forees
the shaft 49 dow zmaid Iy, ..111:1 Eilﬂ“#“{“«
prmﬂf O7 1o sepurate the same from its gt 11

G to thereby complete a civenit for maonet

1N qubsuihu af statron A, 1
falls Wpon thi stops 15 8, closing the contacts
§ 9. HL thereupon operates the calling de-
vice to make and bre alk nﬂ contacts 6 T a

9 of the lihe, said bridge also

‘,1 e the telephone
the culling sta-

pole of

holng

(mmr{ 01"

tetor 63 throueh

it T‘*‘i‘-ﬁﬂf‘

The “*11]«;

miating o
,C.:h] d(ﬁp(m u: 4 coinan the {*f)]]”r*{or' (', which

ceew -r—
—

e
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predetermined number of times, dependent
upon the nuniber of the line desired, and a
cirewtt 1s ntermittently made and broken

for the relay 56 at the central office, said cir-

cuit extending from the free pole of battery
58, through relay 56, bridge -7, limb 2 of
the lme, contacts 8 9 closc by the coin,
through the contacts 6 7 of the calling de-
vice. Relay 56, in vibrating its armature 63,
intermittently makes and breaks a cireunit ex-
tendmg -from the free pole of bidttery 58,
conductors 64 and 65, through. retaming

“magnel 54, and stepping magnet H2, throngh

the springs 66 67, armature 68 and back con-
tact of busy lest relay 69 to earth. The re-

~tamming magnet 54 is operated to throw the:
pawl 53 into engagement with the ratchet 50,

and also the stepping magnet 5% operates to
rotate the shaft 49 and bring -the selector
arm Into position opposite or over the set
of terminals representing the line desired.
When the contact arm 4 of the calling de-
vice returns to norinal position, after operat-
g contacts 6 7, it closes again the metallic

“circuit of the linibs 1 2, maintaining the re-

lays 56 59 energized, and currént flows from
the Tree pole of grounded battery 58 through
conductors 64 65 70, through connecting
magnet Ho, contacts 71, which are now at

rest, back to.conductor 65 and thence to

earth through the armature 68 and back

Lt

~contact of relay 69. Sufficient current now

flows 1 this circuit to operate the connect-
g magnet 55, which attracts its armature

72, forcing the shaft 49 downwardly, and.

bringing the terminals 34 35 42 into enog.oe-
o oy e Bl v

-ment with the terminals 45 44 46 represent-

ing the called line. The armature 72 also
engages contact spring 67, to separate the
same from 1ts anvil 66, and completes-a cir-
cutt from conductor 65 through the connect-

mg magnet 55, conductor 70, conductor 73,

~armature 72 of relay 53, and contact spring

00

- 99

“60

(7, back to conductor 65, and to earth inde-

pendent of the contucts 71.

Aest of called line—The limb 2 of the
lime 1s normally open at the avrmature 37
and front contact of sluggish relay 38, which
15 1ucluded in the civenit above traced, and

a testing conductor extends. from the ter-

minal 35 upon the selector arm, through the

b 2 of the line, to the armatare 37 of re-
lay 88, whose back contact is connected with.
a_conductor 74 leading through a winding
75 of the busy test relay to earth.” In case-
the called line is busy there will be potential

upon the terminal 44 from the central office

battery 58 by way of the substation .of the

Iine, and current will flow through the testing

conductor and winding 75 of the test relay 69

to earth and energize said relay. before the

 sluggish relay 38 has had time to respond

60

to the current in the local cirenit 47 43. |

The relay 68 when thus energized aftracts its

armature 08, opening the circuit 64—65—

931,132

10—73—65 of the connecting magnet 55,
and allowing ‘the selector mechanism to be
restored to normal condition by means of a
suittable spring. “Said relay 69 is also pro-
vided with an™#rmature 76, which is con-
nected with a conductor 77 leading to the
front contact of an armature 78 of relay 56,
sald armature 78 being connected with the
limb 1 of the line. The front contact of
armature 76 of relay 69 is connected with a
conductor T9 which leads through the wind-

mg 80 of relay 69, through the secondary

winding of a busy tone apparatus 81, to the
free pole of grounded battery 82. And when
sald relay 69 is energized, due to said test-
ing current, and the.armatures are given

‘their 1initial attractive movement, current
Hows from the free pole of grounded battery

82 through the winding 80 of said relay,
armature 78 and ifront contact of said relay

56 to limb 1 of the line, and thence by way
i of bridge 57 to earth, locking up the relay

69, whereupon busy test current is applied
to the line, said current flowing from the
secondary winding in conductor 79, through

substation apparatus, limb 2 of the line,
bridge 57, to earth. The subscriber, upon
hearmg the busy tone in his telephone, hangs
up his receiver 56, which retracts its arma-
tures, the armature 78 opening the locking
circuit of the busy
ing the same to normal position. e

Refund of coin where called party’s line is

-busy.~—The relay 69, which operates when

the called line is busy, is provided with an
armature 26, adapted when ‘attracted to

‘complete the connection of positive genera-
tor 24 with the limb 1 of the line, by way of

29,

conductors 25, Current from the posi-
tive generator 24 now flows to earth through
the winding of the electromagnet 11 of the

CoN : &
coin collector, operating the said magnet and

causing the same to tilt its armature 18 in a

direction to throw the coin into the refund
chute 16. . |
Calling a free line where subscriber amn-

swers—In"the present condition, when the
contacts upon the selector rest in engagement

with the terminals of the called line, there is
no potential present upon the contact termi-
nal 44, and the testing conductor receives ne
current; the sluggish relay 88, howerver,

“which 1s included in the local circuit 43—47,
~completed by contacts 42, 46, is operated,
and cuts off the conductor 74, which includes

the winding 75 of the test relay, from the

tone relay 69 and restor-

70

80

85

90
conductor 77, limb 1 of the line, through the =

95

100

105

110

115

126

imb 2 of ‘the line, at the same time complet-

ing the continuity of said limb. The relay
38 18 provided with an armature 83 which is

saxd armature being connected with a con-
ductor 84 which leads through the relay 40
to the free pole of a grounded battery 85,
and said relay 38, when atiracted, in case the

125

connected to ground, the front contact of.
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“said relay for connecting said generator with

from the called lne. _
3. The combination with a calling. and a. |

qnentarily with the calling hine.

coin 1n Said collector, for completing the

therefor completed in case the called line 1s

subseriber's telephone, meéans controlled by

the called line, and means coutrolled by said
relay for cutting off said ringing durrent

called telephone line extending from sub-
stations to a central office, of a coln collector
at the substation of the calling line having a
coin controlled magnet connected with said
Jine, automatic line switching mechamsm
operable upon the tentative deposit of a coin
in said collector, for uniting said lues, a
oenerator at the central office for operating
sald magnet, a source of ringimg current,
neans automatically operated upon the con-
nection of said lines for applying saud ring-
ing current to the called line, a relay 1n said
yinging circuit unresponsive to said ringing
current while the normal high resistance 1s

included in the called line at the station |

thereof, said relay responding when sald re-
sistance is shunted out by the removal of
the ealled subsecriber’s telephone, and a pair
of wiping contacts operated by said relay 1n
responding to commect said generator mo-

4. The combination with a calling and a
called telephone line, of a comn collector as-
sociated with the calling line at the station
thereof, automatic line switching mechan-
isn, operable upon the tentative deposit ox a

connection of said lines, and means auto-.
matically operated in case said line is busy,
for operating said coin collector to refund
sald coln. |

5. The combination with a calling aud a
called telephone line, of a coin collector as-
socinted with the calling line at the station
thercof, automatic line switching mechan-
ism, operable from the calling station, upon
the tentative deposit of a coin in said col-
lector, for connecting said lines, a test relay
operated in case the called line is busy, and
means controlled by said relay for operating
said coin collector to refund said coin.

6. The combination with a calling and a
called telephone line, of a coin collector at
the calling station having a coln-distribut-
ing magnet connected with the line, auto-
matic line switching mechanism, operable
from the calling station upon the tentative
deposit of a com in said collector, for con-
necting said lines, a test relay, a cireult

busv, a source of current adapted to operate
said magnet to refund said coin, and means
controlled by said test relay for connecting
said source of current with said calling line.

7. The combination with a calling and a
called telephone line extending from sub-.
stations to a central office, of a coin coliector |

| itig mechanism at the central office, operable

at the calling station, automatic line switch- |

931,13%

65
from the calling station upon the tentative -
deposit of a coin in said collector, for unit-
ing said lines, a busy signal apparatus auto:
matically applied to the calling line in case
the called line is busy, and means controlled
by said busy signal apparatus in operating,
adapted to actuate said coin collector and re-
fund said comn. | | ._

Q. The combination with a calling and a
called telephone line extending from sub-
stations to a central office, of a coin collector.
at the calling station, automatic line switch-
ing mechanism gt the central office, operable
from the calling station upon the tentative
deposit of a coin in said collector, for unit-

70

75

80

ing said lines, a busy signal apparatus auto-

matically applied to the calling line in case.
the called line is busy, and means controlled
hy sald busy signal appardtus in operating,
adapted to actuate said coin collector and 85
refund said coin, and means C{}Ilti‘C:Hnedfrl by
said husy signal apparatus, for restorin
caid lue switching mechanism to norma
condifion. S -

9. The combination with & calling and a
called telephone line extending from sub-
stations to a central office, of a coin collector
at the calling station having a polarized ¢oin-
(istributine magnet connected with the hine,
sutomatic line switching mechanism, oper-
able from the calling station upon the ten-
lative deposit of a comn in said collector, for
connecting said lines, sources of current of
opposite polarity at the central office, means, L
automatically operated in case the called 100
subscriber answers, for connecting: one of
said sources with the calling line to operate
said magnet and finally deposit said coin,
and means, automatically operated In case
the called subscriber’s line is busy, for con-
necting said other source of current with the
calling line to operate said magnet and re-
fund said con.

10. The combination with a calling and a
called telephone line extending from sub-
stations to a central office, of a coin collector
at the calling station having a polarized

c:}in*distributfng magnet connected with the

90

QF

106

110

line, automatic line switching mechanism,

operable from the calling station upon the
tentative deposit of a coin in said collector,
for connecting said lines, sources of current
of opposite polarity at the central-office, a
relay adapted to connect one of said sources
with the calling line to operate said magnet
and deposit said coin, a circuit for said relay
completed upon the response of the called
subscriber, a test relay adapted to connect
said other source of current with the callin
line to operate said magnet and refund. sal
coin, and a circuit for said test relay com-
pleted in case the called line 1s busy. .
11. The combination with a calkng and a

115

120

125
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called telephone line, of a toll device aS30-
clated with the alling line at the substation
thereof, automatic Hne switching mechanism,
operable upon the tentative actfation Of
satd toll device, for completing the connec.
tion of said lines, and mews, automatically
operated, n case the called subscriber fails
to respond to the call, for vestormge said 511
device to norm-' condition wit hout placing

satd calling party to GXpense.

L2, The combination witl; a calimmg and a
called telephone line extending from substa-
trons vo u central ollice, of a toll device asso-
clated with the calling line at the substation
thereot, automatie line switching mechanism,
operable upon the tentative actuation
toll device, for completing the connection of

satd lines, means, automatically operated, in |

case the called subseriber fails to-respond to
the call, for restoring said toll deviee to nor:
mal condition without placing said calling
party to expense, and meais automatically
operated upon the response of the called sub.
seriber  for operating spid toll device fo
place the enlling subseriber at expense.

15, The combination with g calling and a

~cailed telephone line extending from substa-

30

35

40

k ;‘i ¥
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A
et

‘mal condition

tions to a central ofilce, of a toll device asso-
clated with the calling line at the substation
thereot, automatic line switehing mechanisn,
operable upon the tentative
toil device, for completing the connection f
sald lines, means, automaticaily operated, in
case the called subseriber fails to respond to
the call, for restoring said toil device t5 nop-
without placing the said cali-
Ing party to expense, and means, automatic-
ally-operated upon the response of the ealled
subscriber, for operating said toll device to
place the calling subseriber at expense, and
means, automatically-actuated in case the
called line is busy, for' operating said toll
device without placing said calling  sub-
scriber to expense, |

14. The combination with a calling and a
called telephone line extending from substa-
tions to a central office, of a coin collector at
the substation of the calling line, automatic
line switching mechanism, operable upon the
tentative deposit of a coin 1n said collector,

for eompleting the connection of said lines,

and means, automatically operated in case
the called subscriber fails to respond after a
predetermined
com coellector to refund said coin.

15. The combination with a callmg and a
called telephoune line extending from substa-
tions to a central office, of a coin collector at

the substation of the cathimg line, auntomatic

lne swilching mechanism, operable upon the
tentative deposit of a coin in said collector,
for completing the conneetion of said lines,
means for automatically applying ringing

current {o the ealled Tine upon the comple-

of sald |

actuntion of said |

period, for operating said

L
e e e e L.

s

tiont of-connection therewith, and means, ay-
tonatically operated, in case the called sub.
seriber fails to respond after ssid ringing
current 1s applied a predetermined period,
for operating said coin enllector to refund
said coln.

10. The combination with 1 calling and
catled telephone line extending from sulista-
tions to a contral oliice, of 2 coin collector at
the substation of the called line, automatic

line switehing mechanisn, operable upon the

tentative deposit of a coin in said coliector,
for completing the connection of suid lines,
eans tor applying ringing current to the
calied line, stepping mechanism operated by
sald ringing current, and means operated by
saich stepping mechanism after » predetep-
mincd period, for operating said coin col-
lector to refund said coin. '.

L7, The combination with » callime and a
catled telephone line extending from substa-
frons to a cential office, of a coin collector at
the calling station having a con-distributing
imagnet comnected with the line, automatic
iie switching mechanis, operable from the
calling
a-com 1 said collector, for connecting said
lines, a source of current at the central offico

adapted to operate said magnet to refund
rald eo, means, autoinatically operated

i case the called subscriber fails (o respond,
for connecting
the calling line.
8. The combination with 2 calling and a
called telephone line extending from substa-
tlons to a central office, of a coin collector at
the calling station having a coin-distributing
Hagnet connected with the line, automatic
line switching mechanisn, operable from the
aliing station, upon the tentative (leposit of
2 coln m said collector for connecting said
1nes, & source of current at the central oifice
adapted to operate said maonet to refund
=aid coin, means for applying ringing cur-
rend to the called line, a relay 1 said rnging
cireuit, and means operated by sald relay
atter the called subscriber has been rung a
predetermined pertod and fails to answer,
sdapted to conndet said source of eurrent

with the cailing line,

19. The combination with a calling and o
called telephone line extending from subsiy-
tienx to v central office, of a2 coin collector st
the ealling station having a coin-distributing
magnet connceted with the line, automatic

e switehing mechanisin, operable from the
~calling station, upen the tentative deposit of
a4 com in saud collector, for connecting caid

lnes, a souree of current at the central office

Cadapted to operate said magnet to refund

said coln, means for applying r'imging cur-
rent to the called tine, a relay 1n said ringing
circutt responsive to said ringing currvent,
and electromagnetic stepping mechanism 0D~

station, upon the tentative deposit of -

sald source of current with .
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erated by said relay, said mechanism being 1 central office for actuating said magnet to

adapted when ringing current has been ap-
plied to the called line a predetermined pe-
ricd, to connect gaid source of current with
the calling line, g |

920. The combination with a calling and 2
alled telephone line extending from substa-
tions 1o a central office, of a coin collector at

‘the calling station having a coin-distributing

magnet connected with the line, automatic
line switching mechanism, operable from the
calling station, upon the tentative deposit of
2 coin in said collector, for connecting said
lines, a source of current at the central office
adapted to operate said magnet to refund
said coin, means for automatically applylng
ringing current to the called line upon the
conmpletion of connection therewith, a relay
in said ringing cireuit, a circuit closing de-
vice, stepping mechanism therefor, operating
magriets for said mechanism, a circuit for
¢aid magnets intermittently 1made and
broken by said relay, and a connection of the
snid source with the calling line completed
by said circuit closing device when advanced
a predetermined distance.

91. The combination with a calling and a
called telephone line, of a toll device 1S80C1-

“ated with the ealling line at the substation !

switching mechan-

thereof, automatic line
actuation of

isin, operable upon the tentative

said toll device, for completing the connec-

tion of said lines, and means, automatically
operated, in case the called subsecriber fails
to respond to the call, for restoring said toll
device to nornal condition without placing
caid ealling party to expense, and a charac-
{eristic signal apphied to the calling line 1n
case said called purty fails to respond.

99. The combination with a calling and a
called telephone line, of u toll device asso-
ciated with the calling line at the substation
thereof, automatic line switching mechan-

“isin, operable upon the tentative actuation of

said toll device, for completing the cennec-
tion of said lines, and means automnatically
operated, in case the called sithscriber talls
to respond to the call for restoring said toll
device to normal condition without placing
said calling party to expense, and means
actuated upon.the failure of said called
party to respond, for restoring said switch-
ing mechanism to normal condifion.

9%, The combination with a calling and a
alled telephone line extending from suh-

stations to a central office, of a coin collector

at the substation of the calling line, a coin-
distributing magnet for said coin collector
connected with the calling line, automatic
line switching mechanism at the central office
for completing connection between said lines,
means at the central office for actuating said

coin collector magnet to deposit a coin ten-

tatively. deposited therein, and means at sald

refund said coin.

4. The combination with a calling and a
called telephone line extending from stib-
stations to a central office, of a cow collector
at the substation of the calling line. a polar-

' ized cain-distributing eleetromagnet for said

coin-collector conmected with the calling line,
wutomatic line switehing mechanisui at the

central office for completing the connection

of said lines, sources of current at the cen-
trul office of opporite polarity, means at the
contral ofice for applying current from one
of said sources to the calling line to actuate
said magnet and deposit a coin tentatively
deposited in said collector, and nieans at sa1d
central office for applying curvent from said
other source to the calling line to actuate
ss1id magnet and refund said coin. |

95. The combination with a calling and a
ealled telephoue line cextending from stib-
stations to a central office, of a com collector

ot the substation of the ealling line, a coin--

distributing electromagnet for said collector
connected with the calling line, automatic
line switching mechanism at the central

office, operable upon the tentative deposit of -
‘a coin in said collector, tor completing con-

nection between said lines, means at the cen-

tral office for actuating said magnet, 1n case

the called pavty responds, to deposit said
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coin, and means at sud central office for

actuating said magnet, 1 case connection

cannot be had with the called party, to re-

fund said com.
06, The combination with a calling and 2

U ealled {eleplhione line extending from sub-
. oy

stations to a central office, of a coin collector
at the substation of the calling line, a com-
distributing electromagnet for said collector
connected with the calling line, automatic
line switching mechanism at the central
office, operable upon the tentative deposit of
v coin in said collector, for completing con-
nection between said lines, means at the cen-
iral office for actuating said magnet, 1 case
the called party responds, to deposit said
coin, and mechanism al said central office,
automatically operated in caser the called
party fails to answer, or his e 1s busy, for
actuatine said magnet to refund said coin.

alled telephoue line extending from sub-
stations to a central oflice, of a coin collector
at the substation of the calling line, a polar-
zed coin distributing electromagnet for said
coin collector conneeted with the calling line,
antomatic line switching mechanism at the
contral office for completing connections be-
tween said line after the tentative deposit
of a coin in said collector, sources of current
of opposite polarity at the central office, au-

tomatic mechanism at the central oflrce, oper-
| ated upon the response of the called sub-
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criber, for m)plynﬁ* current from one of
sal¢t sources to the cnllmﬂ Iime to sctuate
ald magnet and derauu Saitl  colin, and
means for ,:ap;::]mnﬁ carrent from said other
source to the L“ﬂhiw ine to actuate saﬂ
i ﬁ,f-n'ﬂt and refund said cmn

-—-

In witness whereof, I hereunto w] seribe
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e
my name this 18th day of October A. D.,
1906, - ,
WINFIRLD W, LRACH.
Witn eseﬂs
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