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To all usion it inctly concern: 
3e it kilown that i. WIN FIELD W. LEACH, 

a citizei of ille inited States, residing at 
('licago, it the coity of Cook and state of 
illinois, have in Veited a certain new and 
usefi in pi'oveilent in Vieas red-Service 
A lion itic Telepin one-i Xchange Systems, of 
which the cik, wing is a fill, clear, coincise. ail exact description. 
phole exchange systein, and 
ject, in general, to provide ail ini's 
lite systein (): this type with litional 

ic:iiily ope'alie toil neel; is a ranged to 
place the silioscriber of a calling line at 
certain pi'ecieter) lined expense in evealy ill 
st; it yiele a Cali is lade and the cated 
subscribe' answer's, and also to piaca the cali 
ing Suisclie' at no expense is the event 
that the callel laity fails i{} as wer, {}: coin 
nection (:::ii: ) be had with his line, owing 
to tie bil:y c():dition there(;;. 

in genei'i, y invention coiteral 
l'o vision of toil device in association with 

tes the 

a calli is sli)scribei's line, which will be all toulaically sperated to place the calling 
subscriber it a predeterinii)ed expense when 
tle called p; ity resi?) is to the ca} by 
Ji () is: his elepli () i? from its () is: 
i oil die ice lay i.e. located at the 
the calling lite a retire a teata five actu 
aiio) y tie calling sini)series' before the 
it utilatit: line switching mechanisia at the 
ceili 'ai cice lay be ope'a tied by the calling 
sib sciel to colai tact his ille with the line 
of the suscrile with will on col} \' ('sitio is 
lesia'ed: aid wig is the called still:Citiber an 
swers, the to device is finally operated to 
lice the 'aliiing party to such expense. If 

the called ille is loisy, ol' for any reason the 
called party does not answer at le: eing 
halet a releierline triot, he joii tie 
\ice is operated and placed in la’inal con 
dition without putting the calling subscriber to any expense. 

lity it ention 'ciates, inci'e Sixecifically, to 
all attoiatic elephone exchaiage syster 
wherei, the liter-con?ectio} of sikscriber's 
lines is goverined by the entative payment o' 
deposit of a coil in a collectic.' at the calling 
station, and has for its yiel in this coil 
lection to pi'ovide an improved ai'i': age 

Specification of Letters ?atent. tented Aug. 17, 1909. 
Serial No. 338,939. 

in ent of circuits and apparats whereby dif 
Ferel it final dispositions of sitch a coil are at 
| Oliatically effected lipon the response of 
the callel stubs 
the called sil) 'riber, and the busy condition of the called line, respectively. 

In carrying tit is in vention, lay pro 
\ite elect 'ollag) efic necialist, opei'ated 
: on the res) use of the called suscriie', ? 

fol' (perating the coil collect 3)' at tie titling 
si:iiich to finally cle (sit the coith the 'ei in 
the cas: i) { }x. In 'st the ('a led it is is 
in echelism is a iii ()iliatically operated 
cause the coin collect (); at the caling st 
to : "ailsfer the coin tel;iatively deposited 
i to the 'efiti ciliate earling to the refraid 

(h the ) side ; it is box. This mech 
a is: ilay be tra iiii is tie itsy sigila 
a pi: "at is via the sain: is applied 
c: lig lite, is tie eve); in: the galler ine 
is old busy. also 'ovide caus, auto 
in:tically operated in case the cliest sinb 
scriber faiis to respond, is inted to effect, 
the transfer of the said tentatively deposited 
coil. in it: the 'ei i} i elite. The stic means 
aay be a "l'aiged to be operated attei' a ring 
iiig (; ; reit has been applied to the cailed 

tyscriber's line for a niecieteriained period. 
may aiso case a peculiar or distinctive 

“ don't answer signal i () lie inlil'essed pol) 
tile line ai. tha sale title that & coin is 
eities. 
i will describe any investion unoire particu 

larly by reference to the acetrap::inying 
drawings, vyinich i'eli'ese it diagi'ai lihatically 
an automatic telephone exchange systein 
{-}iipped with inly inventish, reserving, how 
ever, for the apientied clais a statement of 
tile pits. in 'evenients and continations which teel loyal with me, 

it the di'in wigs, ig ire i is a diagram of 
at attoliatic telephone exclaise systein 
edit}}ed wiili in loven) entis ein bodying ny 
in sei? tion; iig. 2 is : simplified diagram to 
illist 'ate silly 
it, veilehts eniodying my invention. 
Similar it te:'s of reference designate like 

; ::ii is ti'oise; it "g several views. 
first to the simplified diagi'in, 

E will descrile the embodiment of my in 
ention, therein shown in skeleton, Two tel 

iii) is are shown connected at the 

'liber, the non-response of 

the operatioi of the in 
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central office by conductors a 5 and line 
switching mechanism of any desired type 
controlled from the calling station A. At 
the calling station is provided a coin col 
lector C, of a well-known type, having a 
polarized maglet 1 g in a branch 12 from the 
limb 1 of the line 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 coill 
tentatively deposited in the collector; the 
stop 8 may form the member of a pair of 
contacts 8, 9 adapted to be closed by the coin, 

5. 

20 

25 

30 

line Switching mechanism. 
and which may control the operation of the 

l. The 'almature 
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 chute 17 

leading to a cash box. 18. It will be under 
stood. that other forms of coin collectors 
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 
subscriber removes his telephone from its 
hook in response to a call; said relay when 
energized applies current from a generator 20 

35 
11 of the coin collector at the station of 

40 

45 

grounded 
50 

of, for example, negative current, to the limb 
1 of the calling line and operates the magnet 
such line, to cause said magnet to tilt its 
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 22 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 a 

enerator 20. In case the called 
line were busy, a test relay 69 would op 
erate before the continuity of the conduc 
tors a, b was completed, and in addition to 
causing. the restoration of the switching 
mechanism and the application of a busy 

55 
test to the calling line, would serve to apply 
current from a grounded generator of, for 
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 armattire 13 in a direction to remove 

60 the stop 15 from the path of the coin and 
permit the coin to fall into the refund chute 
16 leading to the outside of the box. The 

65 
free pole of a grounded generator 24 is con 
nected with a conductor 25 which leads 
through the armature 26 and normally-open 
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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 
armature 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 linub of the line and to earth 
through the magpet of the coin collector 
at the calling station. . 
The magnet 27 is adapted to be included 

in the ringing circuit and to respond to the 
l'inging current therein, to effect the con 
nection of the generator 24 with the limb 1 80 
of the line to operate the magnet 11 and 
refund the coin. The magnet 27 is adapted 
in response to the linging current passing 
therethrough, to make and break a circuit 
28 including a source of current and the 
stepping and retaining magnets of a gear 
29 adapted through the agency of interme 
diate reduction gearing to advance a disk 

85 

30 carrying a can 31 adapted when the disk 
has been advanced a predetermined distance, 
dependent upon the time it is desired to give 

90 

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 its front contact of relay 69. 
Surrent may now flow from the generator 

24 by way of conductors 34", 25 and 22 to 
limb of the line, to operate the coin col 
lector magnet and refund the coin. Said 
cam 31 may also a pair of contacts 35 
adapted to complete the continuity of a con 
ductor 36 leading from a special signal ap 
paratus 37 to the limb 1 of the calling line, 
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 
fect the restoration of the line switching 
mechanism; said cam may open a pair of 
cQintacts controlling the circuits of the re 
taining mechanism. 
Turning now to Fig. 1, I will describe in 

detail a telephone (xchange syste) equipped 
with improvements embodying my said in 
vetition. In said figure, two telephone lines 
are shown extending in limbs 1, 2 from sub 
stations A, B, respectively, to a cential office, 
where each line is provided with line select 
ing and connecting mechanism. I will de 
scribe in detail the circuits and apparatus 
associated with the line of station A, it 
being understood that the line of station 3 
is equipped in exactly the same manner'; and 
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for convenience of description. I will con- . 
sider station A as the calling station and 
station 13 as the called station. , 
At the substation is provided the usual 

telephone apparatus in a bridge of the limbs 
2. A calling device 3 is provided at the 

Substation, which may comprise a spring 
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... }. ai'i'anged to sweep ove: 
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actuated alm 4 adapted to be set in a posi 
tion representing the number of the line 
wanted. Ol' a digit thereof, and to be re 
turned under the influence of a spring to 
operate a gear ) to cause the Saale iO iller 
hittently close a pair of catacts (5 , a 
nuber of times dependent upon the adji st 
ment of the arm 4. The ari 1 while away 
from llorunal position maintains open a pai' 

to of contact springs controlling the substation 
bridge of the line. . 
The contacts 6, 7 control the operation of 

the centi'al office line selecting mechallish), 
these contacts being in turn controlled by a 

15 paii of normally-open coifacts S, 9, within 
the coin collector C, which are closed by a 
coin when tentatively deposited by a sub- - - 

the telephone switch (50, to iii) of the scriber. The contact spring 7 is connected 
to earth, and the contact spring 6 is con 

20 hected with a conductor () which leads 
through contacts 8, 9, within the collector. 
to the limb 2 of the line. 
At the central office, the limbs 2 of the 

line inlay pass through the amatures (;' ('', 
respectively, of a cut-off relay c, to the con 
Eacts 34, 35, lipon the rotatable selector a Ph. 
36, the ink 2 extending through a con 
dense!', armature 37 and its normally-open 
front, contact of relay 3S, through the 

go ariature 39 and back contact of relay 40, 
to the selector contact 35, while the limb 1 
extends through a concienser, ai'nature 41 
and back contact of relay 40, to the coin tact. 34. 
The third terminal 42 upon th: selector 

arm is connected with a conductor 
ing through the winding of relay 38 to 
grotund, said relay 38 being preferably slug 

itle contact all 36 is 
ierinas, which may be connected directly with telephone 

lines, or with tilink lies leading to other se 
lecting mechanis. , in the preseat case, fol' 

gish in its action. 

convenience of klescription and illustration. 
45 have show in the ei'il) is as 'ei'erselfing 

telephi?)are lines, that is, eact line is provided 
with a set of three terials, terminal 44 
being connected with the lini 1 of the line, 
vie the terrini is is contre ited 

is set is collected with the conductor 47. 
which leads through the cut-off relay ( to the 
free pole of grounded pattery 4S. The limbs 

are, of coli'se. milltiplied to contacts 
upon the different salector's S in the ex 
change. - 

The selector a in 36 ayle motted poll 
a vertical rotary shift 49 provided with a 
'atchet it adapted to be engaged by a step 

43 lead 

with the 
it iii. 2 of the line. The local teaninal 46 (): 

the shaft 49 downwardly and ling the coin 
tacts to the selector a ') into engage eit 
Wii the lesi'ed lie teiiniinals. 

- 'elay 56, which controls the line select 
ing lilecialisin, is provided in a bridge 5 
of the lilil)'s 2 of the line, said bridge also 
includiiig a lattery is, liaving is : legitive 
tle groudel, act a relay 59, said attery 
leiing intei"posed between the relays (; ;9, 
with its positive o' free pole ('til nected with 
the limb 2 of the le. When tie telephone 
is removed fro!!! its hook at the calling sta 
tion A, a circuit is completed joy was of the 
bridge 57 and inlos 2 for the 'elays (; ; ), 
and current also flows for the free pole of 
battery 5S through bridge 57, in:l 2 of the 
line, through the subst:ution bridge closed by 
line, and theirce to earth through branch 12, 
which includes the electromagnet bit the coin. collector. The current from the said central 
office battery does not aifect tie inaget 1 
of the coil collect}. 
The relay 36 is provided witi a slug 

a rature 61, which is aciated when at tract 
ck to close a shuni (32 al}{{.. the est-oil relay 
C of the calling line. to prevent its in 
proper actuation if such line should be ste 
lected and tested by a liother line d'ing the conversation. 

Line selecting operation.--The ariature 
(33 of relay 56 controls the circuits of the line 
Selecting inlechalis), tile a 'littie ::ing 
collected with the conductor (34, which ex 
tends to the free pole of battery 5S, while 
the front contact of said a "lattire is con 
nected with a condietor {3,5, which leads 
through the retaining maglet. 54 and step 
pilig lagnet 52 in series, through no!'}ially 
closed contacts (66 (37 city'olled by relay 5.5, 
through the armattle (33 and back contact of 
busy test relay (3:1, to ea 1": . A lyrici con 
duct of 70 leads from 's let or (35 through 
the winding of conserting a ghet 5.5, 
through a jail of contai is T1, which are ill 
termittently made and Yoken by ille in 'la 
ture of the stepping }}:get in its operation. 
back to the cocci or 3.5. aid cont; it is 1 
are ar!"anged to prevent, while being 'a pictly 
inade and i'(-ken, the energization of the 
connecting 1; agnet 55, but when all it'? to 
coine to l'est to permit sufficient (iii'i'ent to 
flow io opeiate the magnet 55. The aget 
55 is provided with an a 'nature 7:2 (co)rect 
ed by a conductor 73 with the said condict or 
70. Said a 'mature, when attracted, fol'ces 
the shaft. 49 dow}) \vardly, and engages 
spring (37 to separate the same from its a vil 
66, to thereby copiete a circuit for naghet 

is 

f 5 

() () 

... () 

15 

2 5 5.5 independent of the contacts 71. The call-l 
ing subscriber at station A, in initiating a 
call, deposits a coin in the collector C, which 
falls on the stops 158, closing the contacts 
89. He thereupon operates the calling de 
vice to make and break the contacts 6 7 a. 

;3 iii) is law 5 operated by an electroylaghet 
... said ratchet leing provided with a re 
tailing pawl 5: ); ei'ict hy a magnet 54. 
'fter the sejet to a ';) in as been loved to. 

position opposite the desired set of line 
65 terminals, a magnet 55 is arranged to force 
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predetermined number of times, dependent 
upon the number of the line desired, and a 
circuit is intermittently made and broken 
for the relay 56 at the central office, said cir 
cuit extending from the free pole of battery 
i58, through relay 56, bridge.7, limb 2 of 
the line, contacts 8 9 clos by the coin, 
through the contacts 6 of the calling de 
vice. Relay 56, in vibrating its armature 63, 
intermittently makes and breaks a circuit ex 
tending from the free pole of battery 58, 
conductors 64 and 65, thirough retaining 
magnet 54, and stepping magnet 52, through 
the springs 6667, armature 68 and back coin 
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 52 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 67, it closes again the metallic 
circuit of the limbs 12, maintaining the re 
lays 56 59 energized, and current 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 through the armature 68 and back 
contact of relay 69. Sufficient current, now 
flows in this circuit to operate the connect 
ing magnet 55, which attracts its armature 
72, forcing the shaft. 49 downwardly, and 
bringing the terminals 34 35 42 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, conductor 73, 
amature 72 of relay 55, and contact spring 
(37, back to conductor 65, and to earth inde 
pendent of the contacts 71. - 

Test of called line.--The limb 2 of the 
line is normally open at the armature 37 
and front contact of sluggish relay 38, which 
is included in the circuit above traced, and 
a testing conductor extends from the ter 
Jinal 35 upon the selector arm, through the 
limb 2 of the line, to the armature 37 of re 

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 

60 

65 

battery upon the terminal 44 from the central office 
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 circuit 47 43. 
The relay 68 when thus energized attracts its 
armature 68, opening the circuit 64–65 

931,132 

70-73-65 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 amature 76, which is con 
nected with a conductor 77 leading to the 
front contact of an armature 78 of relay 56, 

70 

said armature 7S being connected with the 
limb 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 movement, 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 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, upon 
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 general 
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 tilt its armature 13 in a 
direction to throw the coin into the refund 
chute 16. 

Calling a free line where subscriber an 
ster's-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 ine 
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 
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limb 2 of the line, at the same time complet ing the continuity of said limb. The relay. 
38 is provided with an armature 83 which is 
connected to ground, the front contact of 
said, al'mature 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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; ; cit 'til it '. 

('a lite the stile to tilt it: 
itection () { row the coil 

called line is free, completes a circuit to op 
erate relay 40, which thereupon attracks its 
: 'it i: it "es 3}}, {{ i svi (se 'i's 
the terminals of a conductor S6, including a ringing generator 87 and the winding 88 of 
a relay 89. This, when the raiay () is en 
ergized 'inging current fio S's from the lip 
per pole, for exalapie, of the generator ST 
through the armature 41 aid front contact. 
of l'ei as 4f), ille cond actor 1, ceili acts 3-, 4.5 
lipol the select ol', lini 2 if the callied line, 
thence thi'ot igh lie beli at the still station of 
the callel time, back over inly of the called 
line, ti'Galgh the contacts 44, 35 of the 
lector', final) of the calling line, arth: 
winding SS if the relay S9, io the lower pole 
of the generator $7. The elay S9 is ar 

lures sive to the current raiged i () lie 
traceti, owing to flowing in the circuit just 

the high 'esistace in the lite at the sus: 
tion, bitt when he called subscriber responds 
by l'eli civing his telephone from its hook, a 
slutilii 

ergize the imagilet S9 stificiently to attract 
its ai'i:ities 90, $31. The front contact of 
a Fiat it'e 90 of relay 89 is included in a coln 
{lict ()' 91, which leads from the free pole of 
groti) led battery S5. th’ ligh a is wresist 
:: ) 'i wit: iiig 12 of 'cia 89, while the airina 
t}; i.e. ::i! is it is lectel with a cilitictor 93, 
Whiti ea is througll the a railre :)-4 aid 
fi'(; f. cit: ct (f relay 59 to lie bridge 57 
:: nd earth. The cond Ector's Si, 93 and 57 act 
as a shiliat about 'ei ay 40, to cause the sane. 
to retract its arniatures 39, 41, and break the 
ringing circuit a love t'aced, the relay $9 
being locked up by heals of its winding 92 
include in said shiting circuit. .\ bridge 
95 of the liaios 1, 2 of the line is provided 
between the codei sers and the contacts 
upon the selector. said iiidge containing a 
pattei's 9t; i.e. \ve impedance coils to fur 
Jaish lie talking 'reat retired by the 
called station foi' ; ; ; isaission purposes. 
The ai'i at I'e 91 of 'elay S3; is connected by 
codilet (r. 2:2 with in of the calling lie, 
ant! is a clipted in atti'icting to complete no 
inle: t: is contrict be see: a six of wiping 
coli tacts to clin:ct the conductol 23 inci al 
ing gro inded 

... monetary in 
pulse of current froja said generator now 
flows to earth through the lagnet 11 of the 
coin collector', operating said magnet to 

is a 'nati'e in a di 
into the (lite E7 

leading it; the cash box. 
fief, at of reit, if here retfir?t sightry'iher 

fails for st'''.iiie is a ghet 27 in the ring 
cist' {{ i ( 'ia gig c: 'rent, 

{{}}| is tes:- ( ; ei'; its i' tagllets of 
it is: , ; if the callies: sis: it it's jii i shil it 'ti (ili y lie 't' atyal (f 

it "intacts fi}'}. 

'e 
39 and front contact of relay 40, through the 

is established about the bridge con- ; 
taining the bell and coil denser at the sub 
station, ald the winding SS is enabled to era. 

& agative genei'ato, 20 with 
conductor 22 and limb i. 

answer before the advancing disk operates 
its springs. the e: in will be refunded, the 
S. ing lectilisi) restored to normal po 
sitioji, and 8 loli - as wer” signal given to 
the calling suiscriber. The can 31 is adapt 
; : , \'hell tis. 
illett a pieceiernlined length of time, to 

{:};liac is 32,33, which connect the posi tis generate 24 y way of conductor's 25,34a, 
2: . ill 1, wie'étipon the coin collector 

eated as aiready described. 
hiie, or convenience of illustration, a 

lili): {}f atteries aire shown in the draw 
ing. it will be understood that in practice 

and usually are, oilk and the tinese lay lee 
St. 

it will ie indel'stood, tilat, while for con 
yellience of illustration and description, 
have slow}) :til enjodin) ent of lay invention 
applied it a small system, the invention may 
iye et ally applicable to many other systeins, 
oth large lid snail; aid do not desire to 

be inderstood as initing tie application of 
ny in Yell kioli to any particular automatic 
teleish lie (N. change system. . 

i claim - 
1. The collihilation with a calling and a 

called telephone line extending from sub 
st: it is to a cent'ai office, of a coin collector 
at the sistation of the calling line having a 
('in 't it "oi et lagnet gonjected with said 
lite, alt}}}lati' is swiichig lectinism 
opei'all it in the tetative deposit of a coin . 
it sail ('lie'? tr. for litig irid lies, a 
generat (): at the centi':ii office for operating 
sail nagliet, a source of ringing current, 
line2 is all to atically operated upon the con 
jection of said lines for applying said ring 
ing client to the called litic, a relay in said 
l'iinging circuit in 'espoilsive to said current 
while he orial high resistance is included 
in the callet ice it the station the 'eof, said 
l'elay responding when said resistance is 
shifted by the 'enoyal of the called sub 
st Fiber's telephone, and nea is coat reited by 
said 'elay or connecting said generator with 
tle ('a lack line. 

2, the '(iii): i: ) with a calling an a 
('a let it teiploit: jie extei) dig froi stily 
statio}}: t: a '('it': office, of : coil collector 
at this sit station of the eating lite jaying 
: coil controllect in agilei ('one'ted with said 
line, utionatic line switching i) echanisin 
operaile typo, tie tentative deposit of a coin 
in said collector', for laiting sail lines, a 
generato' at the ceili 'al office for operating 
said agaet, a sorce of ringing current, 
ne: is a jit ()ilatially operated () in the coll 

it 1 if sail lines for applying sail lig 
iig ('is', 'eiji i () the callel line, a 'lay in sail 
rigin g circtii. 1 (1) responsive to said creat 
while lie hial ligh 'esistance is included 
j: the 'allet ille at the station thei'eof, said 
'elay respotling Wle11 said 'esist: : 'e 
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. Said relay for connecting said generator with 

therefor completed in case the called line is 

& 

subscriber's telephone, means controlled by 
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 fron sub 
stations to a 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 lities, a 
generator at the central office for operating 
said magnet, a source of ringing current, 
lileans automatically operated upon the con 
lection of said lines for applying said ring 
ing current to the called line, a relay in said 
Jinging circuit unresponsive to said ringing 
current while the normal high resistance is 
included in the called line at the station 
thereof, said relay responding when said re 
sistance is shunted out by the removal of 
the called subscriber's telephone, and a pair 
of wiping contacts operated by said relay in 
responding to connect said generator no 
linentarily with the calling line. 

4. The combination with a calling and a 
called telephone line, of a coin collector as 
sociated with the calling line at the station 
thereof, automatic line switching mechan 
isi), operable upon the tentative deposit of a 
coin in said collector, for completing the 
connection of said lines, and means auto 
lmatically operated in case said line is busy, 
for operating said coin collector to refund 
said coin. 

5. The combination with a calling and a 
called telephone line, of a coin collector as 
Sociated with the calling line at the station 
thereof, 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 station upon the tentative 
deposit of a coin in said collector, for con 
necting said lines, a test relay, a circuit 
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 
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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 operating, 
adapted to actuate said coin collector and re 
fund said coin. 

S. The combination with a calling and a 
called telephone line extending from sub 
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70 

75 

stations to a central office, of a coin collector. 
at the calling station, automatic line switch 
ing 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 

80 

natically 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 
refud said coin, and means EE 
said busy signal apparatus, for restorin 
said ille switching mechanism to norma 
condition. 

9. 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 
(listributing magnet connected with the line, 
it tomatic line switching mechanism, oper: 
able from the calling station upon the ten 
tative deposit of a coin 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 
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 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 mechanism, 
operable from the calling station 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 circuit for said relay 
completed upon the response of the called 
subscriber, a test Irelay 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 
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called telephone line, of a toll device asso 
ciated with the calling line at the substation 
thereof, attoliatic line switching mechanism, 
9perable upon the tentative act flation of 
said toll device, for completing the connec 
tion of said lines, and meals, automatically 
operated, in case the called subscriber fails 
to respond to the call, fol' restoring said toll 
device to norm'' condition without placing said calling party to expense. 

12. The coillbilatioli will a calling and a 
called telephone line extending fron substa 
tions to a central office, of a toll device asso 
ciated with the calling line at the substation 
thereof, automatic line switching mechanism, 
operable upon the tentative actuation of said 
toll device, for completing the connection of 
Said lines, neans, 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 calling 
party to expense, and means automatically 
operated upon the response of the called sub 
scriber for operating said toll device to 
place the galling subscriber at expense. 

13. The conbinatipn with a calling and a 
called telephone line extending from substa 
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tions to a central office, of a toil device asso 
ciated with the calling line at the substation 
thereof, attornatic line switching lechanish), 
operate on the tentative actuation of said 
toll device, for completing the collnection of 
said lines, leans, automatically operated, in 
case the called subscriber fails to respond to 
the call, for restoring said toll device to nor 
mal condition without placing the said call 
ing party to expense, and mueans, automatic 
ally-operated upon the response of the called 
subscriber, for operating said toll device to place the calling Subscriber at expense, and 
means, automatically-actuated in case the 
called line is busy, for operating said toll 
device without placing said 
scribe' 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 in said collector, 
for completing the connection of said lines w- y 

and means, automatically operated in case 
the called subscriber fails to respond after a 
predetermined period, for operating Said 
coin collector 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, attomatic 
line switching mechanish), operable upon the 
tentative deposit of a coin in said collectol, 
or epleting the connection of said lines, licans for automatically applying ringing 
current to the called line upon the comple 

'alling Sub 

ty 

tion of conflection therewith, and means, au 
t{inatically operated, in case the called sub 
scribel tails to respond after said ringing 
current is applied a predetermined period, 
for operating said coin c;) lector to refund said coin. 

16. The collibiliation with a calling auda, 
called telephone line extending from susta 
tions to a central office, of a coin collector at 
the substation of the called line, automatic 
line switching mechanish, operable upon the 
tentative deposit of a coin in said collector, 
fol' completing the connection of said lines, 
lileans for applying linging current to the 
called line, stepping luechanism operated by 
said ringing cri'ent, and means operated by 
said stepping lechallisi after a predeter 
illied peiiod, fol' operating said coil col 
lector to left and said coin. . 
1. The combination, with a calling and a 

called telephole line extending from stubsta 
tions to a cential office, of a coin collector at 
the calling station having a coin-distributing 
illagnet collected with the line, automatic 
iiiie switching inlechanisl, operable from the 
calling station, upon the tentative deposit of 
a coin in said collector, for connecting said 
lines, a soul've of current at the central office 
adapted to operate said aragnet to refutand 
tail coil, and leais, at ()inatically operated 
in case the called subscriber fails to respond, 
for connecting said source of current with the calling line. 

J.S. 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 
lagnet colnected with the line, automatic 
line switching mechanism, operable from the 
calling station, upon 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 applying ringing cul 
rent to the called line, a relay in said ringing 
circuit, and means operated by said relay 
after the called subscribe has been rung a 
predetermined period and fails to answer, 
it lapted to connect said source of current with the calling line. 

19. The cinabination with a calling anti & 
called telephone line extetting from subst:- 
tio as to : cent'ai office, of a coin collector at the calling station having a coin-distributing 
magnet connected with the line, autoimatic 
line switching mechanism, operable from the 
calling station, upon 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 applying ringing, cur 
rent to the called line, a relay in said ringing 
circuit responsive to said ringing current, 
and electromagnetic stepping mechanisin op 

65 

75 

9. 

95 

:00 

O 

20 

25 

  



5 

0 

5 

25 

30 

35 

40 

45 

50 

55 

60 

S. 931,132 

erated by said relay, said mechanism being central office for actuating said magnet to 
adapted when ringing current has been ap 
plied to the called line a predetermined pe 
riod, to connect said source of current with 
the calling line. 

20. The combination with a calling and a 
alled telephone line extending from substa 
tions to 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 
a coil in said collector, for connecting said 
lines, a solice 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 
connpletion of connection therewith, a relay 
in said ringing circuit, a circuit closing de 
vice, stepping mechanisin therefor, operating 
magnets for said mechanism, a circuit for 
said magnets intermittently made and 
broken 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. 

21. 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 
isim, 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 
said calling party to expellse, and a charac 
teristic signal applied to the calling line in 
case said called party fails to respond. 

22. 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 mechah 
isin, 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 
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. 

23. 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, 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 tell 
tatively, deposited therein, and leans at Said 

refund said coin. 
24. The columbination with a calling and a 

called telephone line extending from sub 
stations to a central office, of a coin collector 
at the substation of the calling line, a polar 
ized coin-distributing electronagnet for said 
coin-collector connected with the calling line, 
autoliatic line switching mechanisini at the 
central office for conleting the connection 
of said lines, solices of 'u'ient at the cen 
tral office of oposite polarity, leans at the 
central offic for as plying current from one 
of said sources to the calling line to actuate 
said magnet and deposit a coin tentatively 
deposited in said collector, and in eans at Said 
central office for applying current from said 
other source to the calling line to actuate 
said magnet and refind Said coin. 

25. The connlination with a calling and a 
called telephone line extending from sub 
stations to a central office, of a coin collector 
at the substation of the calling line, a coin 
distributing electroliagnet for said collector 
connected with the calling line, automatic 
line switching mechanish 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 respoids, to deposit said 
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coin, and means at said central office for 
actuating said magnet, ill case connection 
cannot be had with the called party, to re 
fund said coin. ' 

26. The combination with a calling and a 
called teleplone line extendiug from sub 

00 

stations to a central office, of a coin collector 
at the still station 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 callel party responds, to deposit said 
coin, and mechanism at said central office, 
automatically operated in case the called 
party fails to answer, or his line is busy, for 
actuating said magnet to ref ind said coin. 

27. The combination with a calling and a 
called telephone line extending from sub 
stations to a central office, of a coin collector 
at the sistation of the calling line, a polar 
ized coil) distribiting electromagnet for said 
coin collector collected with the calling line, 
automatic line switching mechanism at the 
central office fol' 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 office, oper 
ated upon the response of the called sub 
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Scriber, for applying current from one of 
Said sources to the calling line to actuate 
said laagnet, and deposit said coin, and 
ineans for applying current from said other 
source to the calling line to actuate said 
imagnet, and refund said coin. 

in witness whereof, he'ei into subscribe 

my name this 13th day of October A. D., 1906. 
WINFELD W 

Witnesses: 
i. ii. vioGiri, is . . 

(G. iii 13, FP}. 
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