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To all whom it may concern: I ment of ¢l U‘llli\ and apparatus whereby dif-
Be it known that 1, Winrreen W, Teacay, | ferent final o =positions of sich a coin are ai-
a citizen of the United Sia te 1 idingz at | mmam dly effected upon the response of
Chi m the county of Cook and Sita te of | the called subscribor, . the non-response of
HMinois, have inventod g certain new and ]’ the called subseriber, and the busy condition
11*94(11 *mm'u\ ement in F\”(:wnrud-Ser\fice ot the called Iine, ves e ('UVLI*. ‘
Automatic Telephone & L of L Incwrrying ot ny imvention, T may pro-
which the foilowin 19 15 5 J(Jl, clear, coucise, [ vide elecirom wgnetic anism, operated
and exact de “}mon Fipon the ves Spouse of the called sl riber,
LV mvention relates fo aur " for operating the }n v Homm at ti
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nection u’;xm)- LA 1
Fa
10 e

“ s antomg lu.)lh

,.I\M\ ‘hﬂ coin collecior at the enllfi
mwn z{w coin fl\f’l\

3 1 hHe refund ('i:ﬂiv hwlu 1o

Ny on ‘u vouiside of (he h(,r.

E zt;!;«:) mm ic

busy 1 2, nuto-
operated In case the ecalled s1b-

linver ails fo respond, sdapted to offont
il de\: the tvwnstfer of the said tent mci\ "PDO\H d
a m] Hing s ‘1ber’s feoln, inte Hu\ refund chute, The suid means

od aftor 2 ring-
g clirrent ling ‘v-en applied to the ealled

" )‘(J(l t(\ b (\PUI

1

o Dieribes” s Hne for o predetormined period.
{

|

1\ \(x ar

l()m'muzll_‘ aperated i’(, p.,;z,(u, lm cuﬂ
subseriber (o 2 predetermined ox
the (“‘V od purty respond
moving iz foleplon
ioll d 14‘0
the calling 1i S
ation by #he ea ding

sutowmntic line sw m hiy
(cmr:a] office may he ope
subseriher to connect i

of U)o mumul ey wml whony conve
ey tand whe

S pou;hz‘s‘ or distinctive
signal 1o be impressed upen
same tune that the coin is

e particu-

*'rm nee to tu( accompanying
, which vepresent diagramm, mcall\'
an’ auntomatic iolcpnume exchange g rstem
@ nmpz)u’ with my m\v.limn. reserving, how-

i
|
i
@ (“aﬂm(“ 1[
the !")f* I
f

|

;

1

|

_,\,~

i

slion is
he e Elv sub ber an-

BWoers, Hw toll device is fne > opoerated Lo g over, for the ap;wnu(*d clalmes a &m.ernmn of
]).mo the c:}]iil & party 1o su : e the pas B Improvenents and combinalions
hus (“’Hml nm lm&\ or for N which 1 deem novel with me,

alled pn
naled a
vice is o
dition Wi
lo any «
My mmntmn relafes, more spec 1k,
an automatic telephone exchan ge gystem
wherein the i 'u.ax -eonnection m‘ § ihevy’
lines is governed by hetentative
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tection lo provide an improv ved
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~ stop 8 may form the member-of a pair of
. contacts 8, 9 adapted to be closed by the coin,

15

20

28

. stood, that other forms of coin collectors

ﬂag-

- energized applies current from a generator 20

85

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

40

45

. grounded

50

" mechanism and the application: of

55

.. - example, positive current fo the limb 1 of
~ the calling line, operating magnet 11 of the

" tilt'its armature 18 in a divection to remove
60"

. 16. leading to the outside of the box. The

g

controlled from the calling station

lector” C, of a well-known type, having a

line switching mechanism.

tors ¢ b was completed, and in addition to

=2 y

central office by conductors ¢  and line |
switching mechanism of any desired type

A, At
the calling station is provided a coin col- |

polarized magét 11 in a branch 12 from tlic
limb 1 of the ling to earth, said magnet be-
ing unresponsive to the battery at the cen-
tral office. The said magnet is provided
with a tilting armature 13 carrying a pair
of stops ‘15, 8, adapted to support a coin
tentatively deposited in the collector; the

and which may control the operation of the
1. The avmatare
13, when tilted in one direction, is adapted
to withdraw the stop 15 from the path of
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
tilted in the opposite direction, it removes
the stop 8 from the path of the coin and

ermits -said coin to fall into chate 17
leading to a cash box 18. It will be under-

than the one shown may be equally as well
employed in connection with my invention:

At the central office is provided a relay
19 which receives current when the called
subseribér removes his telephone from its
hook in response to a call; said relay when

of, for example, negative current, to the limb
1 of the calling line and operates the magnet

armature 13 in a direction to remove the
stop 8 from the path of the coin, and permit
said coin to fall into the chute leading to
the cash box. The armature 21 of relay 19
is connected with a conductor 92 leading
to the limb 1 of the calling line, and said
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 &
enerator 20. In case the called
line were busy, a test relay 69 would op-
erate before the continyity of the conduic-

causing the restoration of the switching
a busy
test to the calling line, would serve to apply
current, from a grounded generator of, for

coin collector, and causing said magunet to

the stop ‘15 from the path of the coin and
permit the coin to fall into the refund chute

free pole of a grounded generator 24 is con-
nected with a conductor’' 95 which leads

through the armature 26 and normally-opsen

-being
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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
arinature 26 of said relay-in its attractive
movement permits current to flow from the
generator 24 over conductor 23,'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. .

The magnet 27 15 adapted to be included
in the vinging circuit and to respond to the
vinging current therein, to effect the con-
nection of the generator 24 with the limb 1
of the line to operate the magnet 11 and
refund the coin. ~ The maguet 27 is adapted
in response to the ringing current passing
thevethrough, to make and break a cireuit
28 including a source of current and the
stepping and retaining magnets of a gear
29-adapted through the agency of inmterme-
diate reduction gearing to advance a disk

75

89

85

30 carrying a eam 31 adapted when the disk

has been advanced a predetermined distance,
dependent upon the time it is desired to give
the called subscriber in which to answer the
call, to close a pair of contact springs 32, 83,
and.complete a branch 34* around the arma-
ture 26 and its front contact of relay 69.
Current may now flow from the generator
24 by way of conductors 84% 25 and 22 to
Hmb 1 of the line, to operate the coin col-
lector magnet and refund the coin. Said
cam 31 may also a pair of contacts 8¢

adapted to complete the continuily of 1 con-

ductor 36* leading from a special signal ap-
paratus 87 to the limb 1 of the calling line,
thig 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-
fect’ the restoration of the line switching:
mechanism; said cam may open a pair of
contacts controlling the cirvenits of the, re-
taining mechanism. :
Turning now to Fig. 1, T will deseribe in
detai] a telephone exchange system equipped
with improvements embodying my said in-
vention. In gaid figure, two telephone lines
are shown extending in limbs 1, 2 from sub-
stations A, B, respectively, to a central office,
where each line is provided with line select-
ing and connecting mechanism. I will de-
seribe in detail the eircuits and apparatus
associated with ‘the line of station A, it
understood that the line of siation B
is equipped in exactly the same manner; and

95

10¢

10¢
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for convenience of description. T will con- ..

sider station A as the calling station and.

station B as the called station. -

. t
At the substation is provided the usual
telephone apparatus in a bridge of the limbs

1.2. A calling deviee 3 is provided at the
substation, Wwhich may comprise a spring-
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actuated arm 4 adapted to be set in a posi-
tion representing the number of the line
wanted, or a digit thereof, and to be re-
farned under the influence of a spring (o
operate a gear 5 to cause the same {0 iy
mittently close a pair of contacts ¢ T, 2
number of times dependent upou the adjust-
ment of the arm 4. The arn: 4 while away
Tron normal position maintains open a paiy
of centact springs controlling the substation
bridgs of the line: :

he contacts 6, 7 control the operation of
the cential office line selecting mechanism,
these contacts being in tirn controlled by a
pair of normally-open cortucts 8, 8, within
the coin collector () which are closed by a
coln when tentatively deposited by a sub-
scriber.  The contact spring 7 is connected
to earth, and the contact spring 6 is con-
nected with a conductor 10 which leads
through contacts 8, 9, within the collector,
t the limb 2 of.the line.

At the central office, the limbs 1 9 of the
Hne may pass through the armatuves ¢ ¢,
respectively, of a cut-off relay e, to the con-
cts B4, 35, upen the rotatable celector arm
a6, the jimb 2 extendipng through a con-
tenser, wrmature 37 and its normally-open
froni contact of relay 38, through the
armature 39 and back contact of relay 40,
to the selector contact 85, while the limb {
extends through o condenser, armature 41
and back confact of rvelay 40, to the con-
tact 34. »

The third terminal 42 upon the selector
arm 18 econnected with a conductor 43 lead-
ing through the winding of rvelay 38 to
ground, smid relay 88 being preferably sl
gish in its action. The contact arn 36 1is

ranged to sweep over termimals, whicl
ay be connected directly with telephone

s, or with trunk lnes leading to othoer se-
lecting mechanisny. . In the present cage, for

convenience of description and i Instration,

I bave shown the torminals as epresenting

telephione lines, that 1<) each Tine js provided
-with a set of three terminals, terminal 44
being conmected with the Hmb 1 of the line,
while the terming] 45 15 connerted 1w th the
Hink 2 of the tines The loeal teviminal 46 of
hesset 15 connected with the condaetor 47,

ieh Jeads throush the ent-off relay ¢ to the
free pole of orounded battery 48, The Timbs
L2 are, of conrse, multiplied to confacts
upon the different selectors S the ex-
change, ‘ ' -

The

-

I

—
o

o

eetor arm 36 may Le monnted upon
ol rotary shafr 49 provided with .
et 56 adapted to be engaged by a step-
s pawl 31 operated by an electromaonet

n:’
a8

ratehet being provided with o re.
operated by o msgnet - 54

selector by
<the position opposite the desired set of line
termingls, o magnet 55 is arranged to force
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the shaft 49 downwardly and Lring the con-
tacts npon the sclector armm into engagement
with the desived Hue terminals, :
wrelay 56, which controls the line select-
g mechanisi, i provided in a bridge 57
of the linibs 1 9 of the Tine, said bridge also
cluding a battery 48, Laving its negative
pule gronuded, wnd a velay 59, said battery
being ‘inteiposed hetween the relays 56 59,
with its positive or free pole connected with
the limb 2 of the hne, When {he telephene
is removed frow its hook at the enlling sta-
tion A, a cireait is completed by way of the
bridge 57 and Hmbs {9 for the relays 56 59,
and curvent also flows from the free pole of
battery 58 through bridge 57, limh 9 of (he
fine, through the substation bridlge closed by
the telephone switeh 60, to Iimb 1 of the
line, and thence to earth through branch 12,

which inciudes the electromagnet 6f the coin

collector. The currvent from the said central
office battery does not aifeet the magnet 11
of the coin collector,

The velay 56 is provided with g slugy
arnstyre 61, which is adapted when it
eil to close 2 shunt 62 alott the cut-0if relay
C of the calling Hine, to prevent its ini-
proper actuation if sueh line should be wp.
lected and tested by another line during the
conversation,

Line selecting  operation —The arviinture
63 of relay 56 controls the civenits of the line
selectivg mechanisn, (he ariture being
connected with the condnctor G4, which ex-
lends to the free pole of battery 58, while
the front contuct of waid armature is con-
nected with a condyetor 55, which lewdls
through the retaining magnel 34 and sten-
ping magnet 59 in series, thronsh nermally
closed contacts 66 67 confralled by relay 55,
throngh the armature 65 wnd hack contact of-
busy test relay 69, to eartl,, A :

A branel eon!
ductor 70 leads from conductor 65 thro
the winding of connerting  mauonet 55
througl o pair of contacte 1, which are in-
termittently made and broken by the arim-

ture of the stepping msgnel indts operation,

back to the conductor 65, Hadd contuets 71
ave areanged to prevent, while being rvapidly’
made and hroken, the energization of the
connecting magnet 55, but when allowed to
come to rest to permit sufficient cnrrent
{flow to opeiate the magnet 55, The wmaonot
55 is provided with an armatuve 72 connoct -
ed by a condhuctor 73 with the said condhuctor
70. “Said armature, when atiracted, forces
the shaft 49 downwavdly, and enengees
spring 67 to separate the same frow its anvil
66, to thereby complete n cirenit for magnet
55 independent of the contadts 71, The eall- | 1:
Ing subscriber at station A, in initiating o

o

ccall, deposits » coin in the collector {, which

falls Wpon the stops 15 8, closing the contacts
8 9. He therenpon operates the ealling de-
vice to make and break the contacts 7 a

[}
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predetermined number of times, dependent
upon the mumber of the line desired, and =
circuit is intermittently made and broken
for the relay 56 at the central office, said cir-
cnit extending from the free pole of battery
58, through relay 56, bridge .7, limb 2 of
the line, 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 civeuit ex-
tending -from the free pole .of battery 58,
conductors 64 and 65, through- retaining
magnet. 54, and stepping magnet 52, through
the springs 66 67, armature 68 and back con-
tact of busy test relay 69 to earth. The re-

- taining 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 normal position, after operat-
ing contacts 6 7, it closes again the metallic
circuit of ‘the limbs 1 2, maintaining the re-
lays 56 59 energized, and currént flows from
the free pole of grounded battery 58 through
conductors 64 65 70, through connecting
magnet 55, contacts 71, which are now at
rest, back to.conductor 65 and thence to
earth throngh the armature 68 and back
contact of relay 69. Sufficient current now
flows in this cireuit to operate the connect-
ing magnet 55, which attracts its armature
72, forcing the shaft 49 downwardly, and
bringing the terminals 34 35 49 into engage-

-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 its anvil 66, and completes-a. cir-
cuit from conductor 65 through the connect-

‘ing magnet 55, conductor 70, conduetor 73,

armature 72 of relay 55, and contact spring
67, back to conductor 65, and to earth inde-
pendent of the contuets 71.

Test of called line~—~The limb 2 of the
line is normally open at the armature 87
and front contact of sluggishy relay 88, which
is included in the cirenit above traced, and
a testing conductor exiends. from the ter-
minal 35 upon the selector arm, through the

b 2 of the line, to the armature 87 of re-
“lay 88, whose back contact is connected with

& conductor 74 leading through a winding

75 of the busy test relay to earth.” In case |

. the called line is busy theére will be potential

60

65

upon the terminal 44 from the cenfral office

‘battery 58 by way of the substation -of the

line, 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
to the current in the local cireuit 47 43.
The relay 68 when thus energized aftracts its

armature 68, opening the circult 64—65—.

. 931,132

70—78—65 of the connecting magnet 55,
and allowing the selector mechanism to he
restored to normal condition by means of a
suitable spring. *Said relay 69 is also pro-
vided with an”drmature 76, which is con-
nected with a conductor 77 leading to the
front contact of an armature 78 of relay 56,

70

said 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 79 which leads through the wind-
ing 80 of relay 69, through the secondary
winding of a busy tone apparatus 81, to the
free pole of grounded battery 82. And when
said relay 69 is energized, due to said test-
ing current, and the.armatures are given

“their initial attractive tnovement, current

flows from the free pole of grounded battery
82 through the winding 80 of said relay,
armature 78 and front contact of said relay
56 to limb 1 of the line, and thence by way

- 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
conductor 77, limb 1 of the line, through the -
substation apparatus, limb 2 of the line,
bridge 57, to earth. The subscriber, wpon
hearing 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 tone relay 69 and restor-
ing the same to normal position.

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
conductors 25, 22.  Current from the posi-
tive generator 24 now flows to earth through
the winding of the electromagnet 11 of the
coin collector, operating the said magnet and
causing the same to 1t its armature 18 in a
direction to throw the coin into the refund
chute 16, '

Calling o free line where subscriber an-
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 no
current; the sluggish relay 38, however,
which is 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

80’
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limb 2 of the line, at the same time complet-

ing the continuity. of said limb. ~The relay
38 1s provided with an armature 83 which is

connected to ground, the front contact of.

said 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 attracted, in case the
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called line is fcruc completes ¢
erate relay 40, which (ncwupf\
avinutures 3, "L W teo nf:a(tx Form
the terminals of a (ondl*cuu 5
8 ringing generator 87 and the ‘.“[Tl(dﬂ“ m‘v of
a wlxv 89 Thus, when the 40 i3 en-
u“g;"/c(] YINgIng current o u'um the np-
per pole, for ox wample, of the generator 87
111101}5 L the armature 41 wnd front cont
10 of veluv 40, line conductor 1, contacts 34, 43
upon the selector, Hmb 2 of the ealled line,
ihem*(‘ through the bell at the substation ot
the called tine, buck over Jimb 1 of the called
Iine, through the vontacts +1,. 85 of the se- | Ing, it wil
tector, Tl 1 of the o Uling line, armatu these muy
39 and Tront contact of 1e11\' ’(: through the | same,
winding 88 of the relay PR TR he 10\\(3:' pole will be undevstood, that ‘\mk for con-
of the generator The 'evay 82 is ar- | venience of illustration and deseription, 1
ranged o Le wiresponsive to the current in;w shown an embodinent of wy invention
20 fows g in the elremit just traced, owing to appl Hed to a small sys tem, the invention may 85
the nwh resistance in the line at the sub B equally applicable to many other systems,
tmu b Ih »)o b Invee ond ~rnmh, and I 'do not desive to
his telephone from its hock, a4 | be understood o Mlimiting the application of

answer

ifs

the advancing disk (\pemje\
e eoin will he refunded, the
weeh zm' <M1 restored fo mmnal po~

2 den't snswer  siomal elven to
»er. The ca m 51 31s adapt- 7o
t t“l[l”zd subeeriber hag heen R1g-
preceiermined length of tine, to
pincts 32, 33, which connect tht 1)051—
merator 24 by w ay of conuuctov 525, Bda,
hlimb 1, whers ipon the coin collector ys
vted] us uhuulv de\(‘u w('
conventence of Hustraiion, a
attevies are shown in Uw deaw-
be nnderstood that in practice
be and usually are, one and the 80

=

\d
sition, and
the callinge

nunher of

ot
wt

'Jt when the called subscriber responds
by removing

shunt is established a2bout the by idge con- | my invention to amy particular antomatic

25 {aining thv bell und « )Jid(“‘\@l at the sub- | telephor exchange system, . 90
i dmtlum and the winding 88 is enabled fo on- 1 clahn —
reize the ¢ .,uf’ﬁcie ¥ to attract The comhination with a ca iling and a
Ja armature e front umm(f of | cal I‘d fﬂlop’nun“ line extending from sub-
J"LU’ 89 1z »nr'luu ra con- stutions to a central office, of a coin collector

which leads from the f ree Dul" of I at the substation of the ('ﬂlmu line having a g5

groand v] l n{vr) 83, éL.«,Hf;u a low resist- | coin controlled magnet um,e(toﬂ with sdld

o
o
=
=

anee windin g 02 of ol 5 a0, while the arma- | Hine, aut fomatic line k\\luhlh” mechinism
frve 5 i connected with @ condnctor 93, ' operalle upen the tentative deposit of a coin |
which Teads throueh ifw armature 94 ami it sald colloctor, for mmiting saild lines, n

a

25 frent contuct of reluy a9 to 11(4 bridge 57 | generator at the central office for ()1)01’1[1!1“‘ 100
and earth.  The u)n\lmims 91, 93 and 57 uct s"ul magnet, a source of ringing current,
as a shunt about relay 40, w cause the same | means amoumtu ally operated upon the gon—
fo retract its arnd 1(1.1'(*\ 39, 4 » and break the | nection of suid lines for ¢ apj )]VHN sald ring-

- ringing cirenit (mmﬂ tvaco({ mo relay 89 | ing eu irent to the ealled 111:(‘, Q 1“LW n sad

40 Leing lo ed up by means of winding 99 vinging vireuit unresponsive to w:l(l current 105
JnmndoJ in said shunti g cirenit. A bmd% while (ho nornial Lwh vesistance is included
85 of the limbs 1. 2 of the line i provided | in the ealled line ot the station thereof, said
between the rcoudensers and the contucts relay u*s]mm]mw when said resistance is
upon the selector. said Dridge ¢ (midmmg a | shunted by the removal of the alled sub-

45 Dattery 96 belwen Jmpmavu coils to fur- | seriber'y iolm)mmv and means covtrelled by 110

nith the & alking - rrent rvequived | by the | \11(1 relay for connecting said generator with
called station  for zmimims\mn purpuses. | the called lne.

The avmature 91 of relay 89 is connected by 2. The combination with » calling and a
conddnetor 22 with Hmb ¥ of the ealli lmg hine, | call Fed i Iv )hmw fine (‘\\mdmrr from sub-

S8 and i mmpu)d i altracting to u)mpluo mo- | stations Lo a unh ;1 off fice, of w cotn eollector 115
mentary contuct becween o puir of \vllﬂmr al the # the ealling line having
eontac £5 to conneet the conduetor 28 includ- i et connected with said
ing gmm)du, negative penciater 20 with line switching niechanism
-conductor 22 and himb 1. A momentary im- upoer im\ tentative deposit of a coin

55 pulse of curvent from waid generator now | in said collector, for w uting said lines, & 120
flows te earth through the ¢ magnet 11 of the | generator at the ceniral ofaw ‘01‘ operating
coin” collector, operating sald mag to | said magnet, a source of ringing currey 1t
catre the same to it rnttre in s di- | means asitomatizally operated upon the con-
rection to throw the coin into the clinte 17 | noction of ud ines for applying said ring-

50 Jeading i the eash hox, ing current to the <'zzH“J hno Qg ‘leu f sak

/ufwm/ of “eain ke called ,\'/17).~;r,4',7/u'r/‘ ringing elreuii unrespousive to \(ml current

Fhe magnet 271 \\hxlv {hhe novinal 111011 vesistanee ix inclyded

anse to the ringing o rrz\.xﬁ, in the ealled Jine at the station thereof, said

i B- o relay vesponding wheu said » nee iy

ob | shunted out by The rermoval of the “ealled 120

Juils to 1S 100
'r.w cieeuil inow
“Hd{( L
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subseriber’s telephone, meéans controlled by

_said relay for connecting said generator with

the called line, and means controlled by said
relay for cutting off said ringing current
from the called line. :

3. The combination with a calling.and a

called telephone line extending from sub-
stations to u central office, of a coin collector
at the substation of the calling line having a
coin controlled magnet connected with said
line, automatic line switching mechanism
operable upon the tentative deposit of a coin
in said collector, for uniting said lines, a
generator at the central office for operating
said magnet, a source of ringing current,
means automatically operated upon the con-
nection of said lines for applying said ring-
ing current to the called line, a relay in said

ringing circuit unresponsive to $aid ringing-

current while the normal high resistance 1s
included in the called line at the station
thereof, said relay responding when said re-
sistance is shunted out by the removal of
the ealled subscriber’s telephone, and a pair
of wiping contacts operated by said relay in
responding to conneét said generator mo-
mentarily with the calling line.

4. The combination with a calling and a
called telephone line, of a coin collector as-
sociated with the calling lue at the station
thereof, automatic line switching mechan-
ism, operable upon the tentative deposit of a
coin in s$aid eollector, for completing the
connection of said lines, and means auto-
matically operated in case said line is busy,
for operating said coin collector to refund
said coin.

5. The combination with a calling and a
alled 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 coin-distribut-
ing magnet connected with the line, auto-
matic line switching mechanism, operable
from the calling stalion upon the tentative
deposit of a coin in said collector, for con-
necting said lines, a test relay, a_circuit

“therefor completed in case the called line is

busy, 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 collector
at the calling station, automatic line switch-

931,132

iiig mechanism at the central office, operable
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 operatifg,
adapted to actuate said coin collector and re-
tund said coin. :

8. The combination with a calling and a

called telephone line extending from' sub--

65
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75

stations to a central office, of a coin collector.

at the calling station, automatic line switch-
ing mechanism st the central office, operable
from the calling station upon the tentative

deposit of a coin in said collector, for unit-.

ing said lines, a busy signal apparatus auto-

80

matically applied to the calling line in case.

the callect line is busy, and means controlled
by said busy signal apparatus in operating,
adapted to actuate said coin collector and
refund said ecoin, and means contfo}leda' by
said busy signal apparatus, for restorin

caidd line switching mechanism to norma
condition. '

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 stationhaving a polarized coin-
distributing magnet connected with the line,
fatomatic line switching mechanism, oper-
able from the calling station upon the ten-
tative deposit of a com in said collector, for
connecting said lines, sources of current of
opposite polarity at the central office, means,
automatically operated in case the called
subscriber answers, for connecting: one of
snid sources with the calling line to operate
said magnet and finally deposit said coin,

85
90
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100

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 coin. -

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
coin-distributing magnet connected with the
line, automatic line switching mechanist,

operable from the calling stafion upon the

tentative deposit of a coin in said collector,
for connecting said lines, sources of current
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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 cireuit 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 sai
coin, and a circuit for said test relay com-
pleted in case the called line is busy.

-11. The combination with a calling and a

120

125
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called telephone line, of a toll device asso-
ciated with the alling line at the substation
theveof, automatic line switching mechanism,
operable upon the tentative act@ation of
said toll device, for completing the connee:
tion of said lines, and means, automatically
operated, in case the ealled subscriber fails
o respond to the call, for restoring said 511
device to norm-' condition without placing
said ealling party to expense.

12, The combination witl; a ealling and a
called telephone line extending from substa-
tions to o central ollice, of a toll device asso-
ciated with the calling line at the substation
thereot, automatic line switching mechanism,
operable upon the tentative actuation of said
toll device, for completing the connection of
sald lines, means, automatically operated, in
case the called subscriber fails to respond to
the call, for restoring said toll device to nor:
mal condition without placing said ealling
party to expense, and means automatically
operated upon the response of the called sub.
scriber for operating said toll device to
place the ealling subgeriber at expense.

13. The combinatipn with a calling and a

" called telephone line extendino from substa-
2 =

35

40

e
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o

b

tions to a central office, of a toll device asso-
ciated with the ealling line at the substation
thereod, antomatic line switching mechanisin,

operable upon the tentative actuation of said I

toll device, for completing the connection of
said lines, means, automatics ily operated, in
case the called subscriber fatls to respond to
the call, for restoring said toll device to nor-
mal condition without placing the said cali-
Ing party to expense, and eans, automatic-
ally-operated upon the response of the called
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 ealling  sub-
seriber to expense.

14. The combination with a calling and a
called telephone line extending from substa-
tions to a cenlral office, of a coin collector at
the substation of the calling line, automatic
line switching mechanism, operable upon the
tentative deposit of a coin 11 said collector,

“for ecompleting the connection of said lines, |

and mieans, automatically operated in case
the called subscriber fuils to respond after a
predetermined period, for operating said
eoin cellector to refund said coin.

15. 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 mechanisn, operable upon the
tentative deposit of a coin i said collector,
for completing the connection of said lines,

means for aatomatically applying ringing
current to the ealled line upon the comple
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tion of connection therewith, and means, au-
tomatically operated, in case the called sub-
scriber fails to respond atter said ringing
current s applied a predetermined period,
for operating said com esllector to refund
said coln.

16. The combination with a calling and a
called telephone line extending from sulista-
tions to a contral ollice, of a coin collector at
the substation of the called line, automatic
line switching echanismy operable upon the
tentative deposit of a coin in said collector,
for completing the connection of said lines,
weans for applying rvinging current to the
called line, stepping wechanism operated by
sald ringing eurrent, and means operated by
saicd stepping mechanism after a predeter-
mined peiiod, for operating said coin col-
lector to refund said coin. :

L7. The combination with a calling and o
called telephone line extending from substa-
tions to a cential office, of a coin collector at
the ealling station having a coin-distributing
imngnet comnected with the line, automatic
fine switching mechanisw, opernble from the

calling station, upon the tentative deposit of-

a coln in said collector, for connecting said
lines, a source of current at the central office
adapted to operate said magnet to refund
tald eoin. and means, g utomatieally operated
in case the ealled subsceriber fails (o respond,
for connecting
the calling line.

18. The combination with a calling and a
called telephone line extending from substa-
tions to a central office, of a coin collector at
the calling station having a coin-distributing
magnet counected 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, @ source of current at the central office
adapted to operate said magnet to refund
said coin, means for applying ringing cur-
rend to the called line, a velay m said ringing
circuit, and means operated by said relay
after the called subscriber has been rung a
predetermined peziod and fails to answer,
adapted to conndet said source of current

with the calling line,

19. The combination with a calling a
called telephone lne extending from su
tivns to o central office, of 2 coin colloctor b
the calling station having a coin-distributing
magnet connceted with the line, automatic
line switching mechanism, operable from the
calling station, upen the tentative deposit of
a coin in said collector, for cornecting said
lines, a source of current at the central office
adapted to operate said magnet to refund
sald coln, means for applying ringing cur-
rent to the called line, a velay in said ringing
cireuit responsive to said ringing current,
and electromagnetic stepping mechanism op-

sald source of currvent with.
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erated by said relay, said mechanism being
adapted when ringing current has been ap-
plied to the called line a predetermined pe-
ried, to connect aid source of current with
the calling line. _

90. The combination with a calling and a
-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, uipon the tentative deposit of
a 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 applying
ringing current to the called line upon the
completion 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
said magnets intermittently wmade and
Droken by said relay, and a connection of the
said 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 associ-

_ated with the calling line at the substation

thereof, automatic line switching mechan-
ism, operable upon the tentative actuation of
said toll device, for completing the connec-
tion of said lines, and means, automatically
operated, in case the called subscriber fails
to respond to the call, for restoring said toll
device to normal condition without placing
aid ealling party to expense, and a charac-
teristic signal applied to the calling line in
case said called party fails to respond.

99. The combination with a calling and a
called telephone line, of a toll device asso-
ciated with the calling line at the substation
thereof, automatic line switching mechan-
ism, operable upon the tentative actuation of
said toll device, for completing the connee-
tion of said lines, and means automatically
operated, in case the called subscriber fails
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 condition.

93. The combination with a calling and a
alled telephone line extending from sub-

stations to a central office, of a coin collector

at the substation of the calling’ line, & 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

931,132

central office for actuating said magnet to
refund said coin.

21, The combination with a calling and a
called telephone line extending from sub-
stations to a ceniral office, of a coin collector
at the substation of the ealling line. a polar-

L ized coin-distributing electromagnet Tor said

coin-collector connected with the calling line.
automatic line switching mechanisii ab the
central office for completing the connection
of said lines, sources of curvent at the cen-
tral office of ‘opporite polurity, means at the
central office 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 means at said
central office for applying curvent from said
other source to the calling line to actuate
said magnet and refund said coin.

25. The combination with n calling and a
alled {clephone line extending from sub-
stations to a central office, of a coin collector

at 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

“q coin in said collector, for completing con-

nection between said lines, means at the cen-

tral office for actuating, said magnet, in case

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

actuating said magnet, in case connection
cannot be had with the called party, to re-
fund said coin.

96, The -combination with a ealling and
called teleplione line extending from sub-
stations to a central office, of 4 coin collector
at the substation of the calling 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, for completing con-
nection between said lines, means at the cen-
tral office for actuating said magnet, in case
the called party responds, to deposit sald
coin, and mechanism at said cent «l office,
automatically operated in case the ealled
party fails to answer, or bis line is busy, for
actunting said magnet to refund said coin,

07. The combination with a calling and a
salled “telepbone line extending from sub-
stations to a central office, of a coin collector
ab the substation of the calling line, a polar-
ized coin distribuling 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 oflice, oper-

ated upon the response of the called sub-
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,Jhrlbez', for anp;ymcv current from one of | my name this 13th day of October 4. I
said sources fo the cullmn line to actuate | 1906. :
said magnet and deponu smd{ coin, and

: 'a
WINTIRID W, LR
means for applying cuw: rent from said other : W SLD W L }
souiree to tnc cﬂhno line to actuate said %”*v‘ltrves%f\S'
.\1: gnet and refund said coin. A, H, Mooss,
Th witness whereot, T hereunto subscribe & Foaapen
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