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3. to all whom t may concern: is 

citizen of the United States, residing at De 
troit, county of Wayne, State of Michigan, 

5 have invented a certain new and useful Im provement in Telephonic Apparatus; and I 
declare the following to be a full, clear, and 
exact description of the invention, such as 

to it pertains to make and use the same, refer 
ence being had to the accompanying draw 
ing: form apart of this specification. 
My invention relates to telephone-circuits, 

and has for its object the construction of a 15 ielephonic apparatus which shall accomplish 
the following objects: First, to effect the au 
tomatic switching signaling-current on 
the line of a called, subscriber by the inser 
tion of the calling-plug into the called-sub 
scriber's jack; second, to have this signaling 
current switched automatically on the called 

... line at specified intervals of time, not con 
tinuously, and for a specified number of times. 
and no more, provided the party does not an 

25 swer; third, to provide for automatically sig 
naling back to the calling party, indicating 
that the called party does not answer by a 
'don't-answer' signal, which shall be sig 

... naled back after a certain fixed time; from 
. . .3o the beginning of the call; fourth, to provide a 

visible signalin the apparatus indicating that 
the called party did not answer or that, hav 
ing answered, he was through with the con nection and had hung up is receiver, and 

... 35. also providing that in either case the signal 
"E.E.E.E. disconnect-signal for the other party, the said disconnect-sig 

inal being now Nier the control of the E. 
. . . .ing party; fifth, to provide means for auto 

4o matically discontinuing the action of the 
ringing apparatus when the called party an 

... that when heisthrough and hangs up his re 
ceiver the callingapparatus begin to 

: 45 operate again, ER s for 
... locking the circuit is only released 
moval of the plug from the linejack. 
My invention consists of the app 

hereinafter described and claimed. 
In the drawings, Figure 1 is an end view of 

... the ringing-machine which I have devised 
with the armature removed. Fig. 2 is a ver a tical section of the ringing-machine through: 

locking appa 
- - - R. 

ratus. 

the center. Fig. 
the spring-mechanism proje 
ing the ringing-contacts. Figs ... . . . . . 

details of the spring-mountings for the arma . 
ture. Fig. 7 illustrates the cir - 
tiple board employing my invention, and 

". . " - . - - - - - ... as board. . . . 
will enable others skilled in the art to which 

tor's set. One only 

rotates with it. , 
B is a frame coexte 

cross-bars, of which one only is shown at B. . . 
Through this cross-bar-B is a central perfor 
the opening through wh 
a raised ledge b, and 
the spring being attached 
tromagnet B, adaptedt 
the gigs force is re 

on its hub an inwardl 
has a bearing upon which it tu 
ferential recess is mille magnet B, in which is: 

| collecting-rings bib' 
'' : ' 'ka . . . . . . . . ... magnet, but insulated, swers the call and to then lock the circuit, so a 

collectin 
sockets ac' 

riphery of the electrom 
*ized, whereby the annula 

tracted thereto. 

of chic, 

gs, 3 and 4 illustrate details of 
igs. 5 and 6 show : 

Fi 

circuit in a mul 
Figsillustrate it's applied to a triking 60 

in the drawings, 
series of machines, whi ately journaled and 
motion. Mounted on ---- 
ries of these machines, one 
It can thus be taken: 
ers. A hub A' is k 

is a frame coextensive with the length of the shaft, having at appropriate intervals 

he shaft passes is . 
which carries fixed thereto a coiled spring B, posite end of 

B, and which when the rotatin 
- leased compels the circular electro magnet to return to its normal position by 

the resiliency of the spring. The raised . 
circumferential ledge is undercut at b, and 85 
the rotating armature has at and fashioned. 

. . . . . . . - ardly-projecting circumfer 

ential flangel', whereby the electromagnet . 
- A circum- ... 

coil B', the terminals, 
se 

and y are. 
g-rlin 

r gnet are thus polar 
armature C is at 

C is a circular armatur fitted to the h A. to ros ... 
one 

A, and thus rotating withit. It is heldup 
A'; the hub, by two curved springs C'C', 
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cind of each being attached to the hub A' and 
the other end to the arm1ature, as shown in. 
Figs. 5 and 6. The armature is a disk of soft 
iron, and when the circular electromagnet is 
energized, as hereinafter stated, it draws the 
rotating armature up to its face and is com 
pelled by the contact to rotate in unison with 
it so long as the contact is maintained. This 
rotation also increases the tension of the 
spring B°, which when the armature C is re 
leased by cutting off the magnetizing-current 
reverses the rotation and restores the electro 
magnet to its original position. - 
At appropriate intervals near the periph 

ery of the circular electromagnet B are trans 
verse perforations bib', in which are inserted 
pins b. In Fig. 3 I have shown the details 
of one of these plungers. In the periphery of 
the circular electromagnet B are a corre 
sponding number of radial perforations b', in 
which are inserted a corresponding number 
of plungers b. The plungers bib' extend a 
short distance beyond the face of the electro 
magnet B", as shown in Fig. 3, and opposite 
the plungerb' there is a mortise or rectangu 
lar perforation, as shown at b, also opposite 
the plunger b there is a triangular notch b. 
The plunger b has a tenon b, which loosely 

35 

45 

55 
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fits in the mortise b, so that the two plungers 
are interlocked together. The plunger b has 
adjacent to the tenon its enlarged portion cut 
at an angle to fit in the notch b'. The perfo 
ration bin the plunger b" is somewhat longer 
than the width of the plunger b or of the 
tenon which engages the perforation. This 
allows a longitudinal motion of the plunger 
b', bringing its outer end down near the face 
of the circular electromagnet. This motion 
by virtue of the angular portion or notch en 
gaging the angular portion of the plunger b 
raises the latter for the purpose hereinafter 
specified, the raising being against a spring c', 
Fig. 1, (also Fig. 4.) which is attached to the 
periphery of the electromagnet and engages 
the to of the plunger b. This throws the 
spring outwardly for the purpose of making 
an electrical contact for the purpose herein 
after (lescribed. When the forcing-plunger 
b' is withdrawn, the spring forces the plun 
ger b downward into the notch on b and 
forces b' back to its normal position with its 
end projecting beyond the face of the electro 
magnet. As already stated, there are a num 
ber of these plungers near the periphery of 
the electromagnet B", as shown in Fig. 1, and 
they are arranged in any manner to carry out 
a predetermined result, as shown. I have 
arranged them one is one place, a pair in an 
other place, and a set of three in another 
place, with corresponding nech 9nisms of 
spring-contacts for each, all as shown in Fig. 1. 

Fixed to the electrormgnet is an ins' tated 
block B. aid attached to the frame is an 
abutment D'. This is shown in the firawings 
in the form of a spring hook, and therefore it 

fixed sustaining portion or frame 

ing shown in Fig. 2. 
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may be termed a 'spring-stop.” It is obvi 
ous, however, that as it performs the o?tice 
merely of an abutment any convenient 
form might be adopted. When the parts are 
normally in place, the rotating electromagnet 
is normally held by the insulating-stop B 
coming in contact with this abutment by vir 
tue of the coiled spring B". When the circul 
lar armature C is drawn toward the face of 
the electromagnet by its being energized, as 
hereinbefore stated, it forces in all of the pro 
jecting plungers bib', and therefore...forces 
out the corresponding radial plungers bib' 
and also the springs cc, connected with the 
radial plungers, and when the energy is with 
drawn from the electromagnet the circular 
springs controlling the armature throw the 
armature away, and thus restore all of these 
parts referred to their normal position. 
he contact made by the armature with the 

plugs to the face of the electromagnet is Sulli 
ciently strong, so that the electronagnet is 

75 

compelled to revolve in unison with the ar-, 
mature in the direction of the arrow, thus 
contrary to the tension of the spiral spring 
B°, and on the withdrawal of that energy E. 
the consequent withdrawal of the armature 

9o 

C the electromagnet is released and is re 
turned to its normal position by the resili 
ency of the coiled spring B° with the insu 
lated stop B against the abutment B". 
Mounted upon the frame is a compofund 

switchi), which consists of various parts, and 
is fixed 

to the frame B, and a spring-anvil contactd, 
which is adapted to come in contact with the 
springs cc when they are thrown out by the 
action upon the plugs b. In Fig. 1 the anvil 
d is shown in contact with one of these 
springs. The anvil-frame at d is beveled, 
and the beveled set-screw d', passing through 
the frame, is brought in contact with it in 
such manner that the turning of a set-screw 
will adjust the position of the anvild toward 
or from the circular electromagnet B". The 
spring upon which the anvil d is mounted 
tends to force the anvil toward the electro 

95 

OO 
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d 

magnet, this action being prevented or 
stopped by the set-screw d. Mounted upon 
the anvil-arm are two insulated blocks d' d', 
one of which is shown in Fig. 1 and both be 

Each of these blocks 
carries upon its upper end a spring-contact 
d' d', which is mounted in an insulated block 
l)'. Mounted. also in the insulating-block 
D is a pair of springs below did", which are 
marked dd. This pair of springs is not in 
contact. Each of them is perforated to al 
low the insulating-blocks d' d' to pass through 
them, respectively. Upon the extremities of 
the springs d d" did are contact-points, so 
that when the parts are in a normal position, 
as shown in Fig. 1, the springs did are in 
electrical contact as are also the springs did, 
Located above the springs d' d' is a pair of 

I 25 
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them so that they are adapted to come in 

is, that d will form a contact withd 
withd. These parts are so adjusted th 

... the elevation of the anvild carries with it 
... the insulated blocks did and will elevate th 
Io metal springs did, thus.breaking the elec 

and d9 

20 
traction of the armature Ct the circular electromagnet B. 
the rotating armature C, is a series of insu 

25 lated electrical line-terminals, two of which, 

Fig. 1) are in contact with the two collecting 
3o ties of the coil inclosed in the depression in 

the electromagnet. Two others, cc, ter 
minate in proximity to the periphery of the 
electromagnet B, but without a normal con 
tact. Other arms c c' terminate in prox 
imity to the electromagnet, but are not nor 

. . . . . mally in contact therewith. ... One of the ter. 
minals c' is so fashioned that as the insulated 
block B, carried by the electromagnet, is 
brought into contact with it...it is pushed 
thereby outwardly and makes contact elec 4o ther - 
trically with the terminal for the purpose 
hereinafter described: The further and 
slightly-continued rotation of the electro magnet brings this insulated blockBagainst 
contact with terminal. c. pose hereinafter specified. . . . 

degree that may be desired. . 
55 

ith circuits so arranged a 
ombination the results: 

he line and circuits with th 

tunking system, 
to effect byth ready specified, 

rigid barsd'd''... The ends of each of these are 
: so fashioned with contact-points underneath 

contact with the extremities of the upper No.1 lifts his receiver from the hook, th : surfaces of the springs did, respectively--that tallic a 
that 

line 3, 
- ran . . . : '' . . . . . " : "... ." the relay. trical contact, normally existing betweend, 

d, d, and d and make an electrical contact 
between did and dd. Thus the rotation. 
of the electromagnet B", caused as hereinbe. 
forestated, will intermittently make and 
break contacts through the switch. D in the 
manner specified, once for the first spring, 
twice for the pair of springs, three times for 
the triad of springs, for the reason that they. 
are thrown out, as already stated, by the at 

toward the face of 

cc, are in the form of straps. Their inner. 
... extremities atc.c. (shown in dotted lines in 

. rings respectively connected to the extremi 

the terminal c' and forces it into electrical 
This is for a pur 

The shaft A, rotating in the direction of 
... the arrow, (see Fig.1) is timed to rotate so 
o that the block B is brought from its normal 
position to the position shown in dottedlines 
in Fig. 1 in about eighty-four seconds. Of 
course this may be varied to any assignable p - - " - T - 

... :::::::...' ..., EE that supervisory relay 84 is In Figs. 7 and 8 I have shown this ringing 
mechanism combined with a multiple and a 

- ". . . . . . . . lay 8, it attracts the armature 7 and breaks ... accompanying apparatus being shown dia 
grammatically, the apparatus, other than 
the ringing mechanism, being that which is 
well known and hence is... only indicated. 
“No. 1' is supposed to be the calling-sub 

2' is sup 

|Rd. to be it sled-subscriber's station ... . . . andset. The circuits of the multiple system 
are shown diagrammatically in Fig. 7. When 
tallic arm makes two contacts, Nos.1 and 
thus bridging between the two contacts. 
Circuits may now be traced from the main battery. F by beginning at one side through . . . . . . 

line 4, and line 5, through of 
-- . . . . . 6, thence to armature 7 of relay 8, 75 
contact. 9, being normally closed on line 10, . . . . 
whence it branches online 11, through the 
transmitter Tr to the arm of the receiver 
hook, thence through line. 11 to normally. . . . . 
closed contact 12, and thence: to the ground. 8o 
The Rese pole of the battery also goes through line, 13 to ground. This completes 
the circuit. The current through this cir 
cuit energizes the relay 6, closes armature 14, 
closes contact 15, and thus shunts the cur 
rent from the battery from line 5, through 

. . . . . . . . contact. 15 on armature 14, passing through. . . Attached to the frame B, in proximity to a lamp 16, thence to the ground-line, thus en 
er is lighting lamp 16, which is a sig 
inal to the operator that No. 1 has made a call. 
The operator then inserts an answering-plug 
in the answering-jack 17, which has three. . 
poirits, one for the tip, one for the collar or 
sleeve of the plug, and a third for the col- . . . . 
lar of the plug. The tip and the collar or 95 
sleeve are connected with lines 11 and 10, re- . . . 
spectively, or the circuit connecting the sub 
scriber. The collar 18, is connected by line . . . . . 
19 to relay 8 and thence to the line connect- . . . . . . 
ing the lamp and ground. Line 11 is con- Ioo 
nected through the tip of F. to line 20. . . . 
Line, 10 is connected through the collar or . . 
sleeve of the plug to line 21, bothin the oper . . . 
ator's set. RE answer the purpose of 
talking-lines when the connection is com Io5 
plete. Line 19through the collar of the jack. 
18 is connected with the collar of the plug 22 . . . . . 
and line 23 of the operator's set, so that the plugs are three-point. Rugs. corresponding 
with the three-point jacks. By tracing line IIo 
23 it will be found to pass through the lamp 
24, thence through a resistance 25 to the bat. . . . . 
tery-line 3, through the battery to ground . . . 
over line 13. Commencing at the plug it. 
connects with the collar of the jack, thence II5 
over line 19, through relay 8, to ground. A . . . . 
part of the energy of the battery F therefore 
asses over this fine and would light lamp 24 

energized oyer the metallic line and the an- I2O 
swering half of the cord-circuit and closes a 
short circuit at 86 about the lamp, which 
causes it to remain In energizing re 

- but : I.25. 

ing-pluginto any jack, we will say, belonging 
to the called subscriber, which is assumed to . . . . . . . 
be No. 2 and represented on the board by . . . . . 
jack:41, it makes a contact 42 with the tip of 130 

contact 9, also contact 12, thus cutting out 

  

  

    

    

  

  

    

  



plug and contact 44 with the collar of the 

47, which is normally in condition shown in 
the drawings, making contact 48, line 49, to 

Io 

25 

ringing. Should the party not answer, the 

35 

45 

tery G, line 62, to ground. 

55 

to the collar of the calling-plug, thence to the 

65 

these connections are made, a circuit is es 

the opposite pole of the battery being also 

ture to its face, and by virtue of the continu 

be hereinafter described, actuates a circuit 

once, then twice, then three times, if he does 

block B. closes, as hereinbefore described, 

springs and actuates a circuit which breaks 

the plug, contacting 43 with the sleeve of a 

jack and collar of the plug. The connections 
42 and 43 are the line collanections. When 

tablished from the battery F, through re 
sistance 45; line 46, to the three-point switch 

normally closed contact 50, thence through 
line 51 to the magnet-coil B of the ringing 
mechanism, thence over line 52, thence over 
line 53 to the collar of the calling-plug, which 
may make contact 44 with the collar of the 
jack, continuing the circuit over line 54, 
through relay 55, through line 56 to ground, 
connected to the ground through line 13. 
As hereinbefore explained, the energiza 

tion of the coil in the ringing mechanism pro 
duces a magnetic condition of the rotating 
electromagnet and instantly draws the arma 

ously-rotating shaft A it commences to ro 
tate, and being in the position shown in Fig. 
1 it makes the contacts specified and, as will 
which rings the called-subscriber's bell first 
not answer before the completion of the 
electromagnet continues to revolve until the 

contact 30, which actuates a don't-answer signal and brings up against the switch abut 
ment c', closing contact 31 between the two 
the circuit in which the electromagnet is in 
cluded, and thereupon the rotary electro 
magnet B is compelled to return to its origi 
nal position by the tension of the spring B°. 
The don't-answer signal is located in a cir 
cuit energized by the battery G and may be 
traced as follows: Commencing at contact 
30 it passes over line 57, line 58, and lines 59 
and 13 to ground. Upon the opposite side 
of the contact it passes over line 60, through 
the don't - answer interrupter 61, to bat 

. By means of the 
induction-coil windings I H the buzz of the 
interrupter is heard by the calling subscriber, 
whereupon he'hangs up his telephone: 
As already stated, the insulated block B5 

coming in contact with c' closes contact 31, 
and this establishes a circuit as follows: Over 
contact 31, over line 32 to line 52, to line 53, 
collar of jack 41, thence over lilie 54 to relay 
coil 55, thence over line 56 to ground. Be 
ginning again at contact. 31, passing over 
line 63 to fist coil of relay 64, thence to three 
point switch. 47, over line 46, through resist 

line 13 on the opposite side of the battery F 
to ground. This energizes the locking-relay 

si5,880 

64, opens contact 50, and closes, contact 65. 
This interrupts the circuit oyer line 51, con 
nected with the energized coil of the rotating 
electronagnet B, releasing its armature C 
from contact with it by the action of the 
spring C, whereupon the rotating electro 
magnet is restored by its reverse motion to 
its original position, the restoration being ef 
fected, as hereinbefore stated, by the coiled 
spring B°. The closing of contact 65 allows 
current to flow from battery F over line 3, 
resistance 45, line 46, line 49, to contact 65, 
thence through locking-coil 66, thence over 
line 67, through the supervisory lamp 68, 
then line 53, to collar of the calling-plug, 
thence over line 54, coil 55, and line 56 to ground. The opposite side of the battery is s fy 

connected to ground by line 13. This is a 
substitute circuit for the one just established 
by the closing of contact 31, and as the re 
verse rotation of the rotating electromagnet 
opens contact 31, and would thereby restore 
contact. 50, the circuit iust described is intro 
duced as a substitute therefor to energize the 
relay 64 and maintain contact 65, which 
keeps contact 50 open and at the same time 
lights lamp. 68, indicating to the operator 
that the called-for subscriber did not answer, 
or, as will hereinafter be seen, that the call 
ing subscriber had finished and he had hung 
up his receiver. Under either circumstance 
the operator would withdraw the calling 
plug from the jack 41. If, on the other hand, 
as the rotating electromagnet actuates the 
calling-signal for the called subscriber, if he roo 
answels by taking down his receiver he 
closes contacts 69 and 70 with and through 
the alm of the receiver switch-hook. Under 
these circumstances the talking-line then 
would be closed between the two subscribers, Io5 
as subscriber No. 1 has effected a correspond 
ing contact by having previously withdrawn 
his receiver from its switch-hook. It also es 
tablishes the following circuits: from con 
tact 70, through the receiver hook-arm, over I Io 
line 71, line 72, contact 43, to sleeve of plug 
73, line 74, contact 75, line 76, to supervisory 
relay 77, line 78, repeating-coil winding II, 
line 3, to battery, on the opposite side com 
inencing with contact 69, line 91, to contact I (5 
42, with the tip of the plug, then line 79, con 
tact S0, line S1, line 5S, through repeating 
coil winding II, to line 59, to the opposite 
side of the battery. This circuit operates re 
lay 77 and its armature S2 to close contact, Izo 
S3, whereupon a further circuit is established 
very similar to that established by the clos 
ing of contact 31 instead of going over line 63. 
From the locking-coil 64 it pases over the ar." 
nature S2, through contact 83, closing over 125 
line 53, to the collar of the calling-plug, thence 

45 line 3 b h : to the collar of the jack, thence over line 54, ance 45, over line 3, to battery, then over i to relay 55, and over line 56 to ground. The 
other side of the circuit is made over line 13 
to ground. The action of this circuit there- 13o 

o 
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upon closes contact 65 
... and establishes the circ 
...Opening contact 50 
magnet B by dest 

5the releasing of its - 

ame as though it, had 
tion until the insulate 
closed contact. 31. It 

‘. . . to 

contact 83, shunts out the l - - 
gives no indication by lighting, as already 

stance. . . . . . . . 
termination of the conversation 15 

hooks, thereby breaking contacts 1 and 2 in 
... the calling subscriber's set. This interrupts a 

circuit heretofore established on the calling- - , - - - 
circuit through relay 84 and opens the short-tion. By closing contact 48 the operator 

2 - ... . . . . . . . . . . . . . . . . . visory signal 24, which can start the ringing-machine as it restores. 
is lighted over a circuit from battery F, as fol- the circuits, as already ( 
lows: oyerline 3 line 85, through the super- - 

* ... visory lamp 24, line 23 to collar 22, sleeve 18 
- - - y8 to ground, from the 

opposite side of the battery over line 13 to 

20 
circuit about the supervisory signal 24, which 

25 of jack 17, fine 19, 
ground. Aparallel circuit is established during 
conversation overline 

the jack, thence to contact 87, thence over. line10 to contact. 1, over line 11 to tip of the 
plugin jack 17, the ". . . . ." . " ' ". . . . . ." ' 

ling repeating-coil H., line 59 to battery. 
35. This cuts out lamp. 42 during the time of 

the conversation betw ...thereby becomes learing-out signal by its being relighted when the receiver is hung on 
the hook, and contacts 

... 4o. The breaking of contac 
power of the relay 84 
When the called subscrib 
ceiver and breaks contac 

and 2 are broken. 
and 2 destroys the 
hangs up his re 

same action takes place by the breaking of 
45 contac . . . .' " 

... lamp.68, and line 53, as already explained, thereby lighting lamp 68, serving as a clear ing-out signal for the called subscriber. 
The three-point ch47 may be used for detaining thea ion of the ringing-electro 

ring the ubscriber at once. Upon the in serting 

ing contact 89. The breaking of the con 
tact 48 opens, the circuit to line 49 and it 
contact e electrol . . . a 

- 

x, calli 
in 
gplug 

reaking contact:50, 
already described. 

the rotating electro 
ng its magnetism and 

ts armature, whereupon it. - 
original position, as stated, the circuit just described through the lamp. 68. 

vanced in its rota 
block B thereon had 

- - - will be noticed that this latter circuit passing overline 53, through 

as follows: Suppose t 
and subscriber was busy 

3, shunts out the lamp 68, so that it by the contact 83 would be opén, the signal 
68 would light, and the operator. E. '. that signal would be given a visible indi 
that she was at liberty then to go ahead and 
call that subscriber. --- 
be used only in case of a specially urgentical 
at which time the answering-plug would... . . . 
necessarily be withdrawn to prevent the call 
ing party from overhearing the conversa.- : . . 

between the two subscribers they proceed to 
hang up their receivers upon the receiver 

erator's set, as they are c 
day use and form no par 
terrupter 61 produces: 
through the windings n - 
heard in the ear of the calling subscriber. . . . 

e3, then over the wind. ingrepeating-col H through relay 84 closing - 
contact 86, thence to line 21 to the sleeve of The manner of producing t einduced current 

is old and well understood, and therefore is 
thence over line 20 to wind 

oys the I preferably employ, ho 
opens contact 86. - - - - . . . . . . . - 

contact 83, shunting the circuit over line 67, 

magnet 3 in case the operator wishes not to 
of the plug she will throw the lever. 

to the left, breaking contact 48 and mak- and by old and well-known means ring such 
one of these subscribers as may be desired. 
All I desire to illustrate is the connection of 
this bank of ringing-keys with the system as 

rot ighlamp 68, 

tion. . . . 

5 
its use in this case would be . . . 

line to the called . . . . An operator could 
rt the plug in the jack of this line, and during the time this line was busy the to . 

busy signal. 

thus insert the plug 

would be shunted by the closing of contact 
83, as before described, and whereupon . . when the subscriber hung up his receiver and Was through talking huntimintained 75 

ication: 

fcourse.this would 
. 

. 85. 

- - - - described. It is un-... . necessary to describe the circuits of the op-. 
mof and in every ... 
this invention. 9o . 
caused by: the in 

duced...current ind thereby is... 
The interrupted curr 

95 
not described in detail. . . . . . . . . . . . 
The raising of anvild breaks contacts 75 . . . 

80 and establishes contacts. 92 and 93 over . . . 
-- lines 94 and 95, leading 

in the subscribers. It elective ring Ico ing-keys, the construction, and operation of 
which are old and well known, and as they 
form no part of this invention in themselves 
it is not necessary for : 0. v 

keys in which any one depressed will so re 
, - . . . v . . . main until another is depressed, when the 
69 and 70, the former releases. The depression of any key 

that is selected throws the generator- cur. 
rent from this mechanis 
95, through contacts 92, and ' ' - - ' ' ' ' 
calling-plug to lines. 72 and 91 and calls the . . 

overlines 94 and 1 to '93, through the..., 
called subscriber by ringing the bell 97.I. 
have shown but one called subscriber on the . . . . 
line; but by the arrangem f this bank of sbank of 15 ringing-keys, all of which is old and well. 
known, it is obvious to those skilled in the art 
that I may put four subscribers on the line 

I2o. 

showing the manner of introducing the ring 
sing up mechanism in order to call the called 

subscriber. Other systems might be used, as 
and a single ringing-key for single subscribers on 
ce, that line, without departing fro 

o that ... . . . . . . . . . . 
'om this inven 

In Fig. sI have shown th system as ap- . . . . . 
plied to a trunking-board, and Specially the 130 
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it 1 making a trunking connection are the same 
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arrangement of circuits for facilitating the 
connecting of a subscriber's line terminating 
in one switchboard with a subscriber's line 
terminating in the other switchboard through 
a trinking-line between these two boards; 
also, especially the arrangement for calling 
subscribers and automatic mean, for intro ducing the calling-current, discontinuing the 
same, and giving disconnect-signals to the 
operators. J is an operator located at X 
switchboard, who receives a call from the 
calling subscriber, as before stated and de 
scribed. Upon ascertaining that the party 
called for has his line terminating in Y 
switchboard she immediately instricts in 
operator at the Y switchboard, by means of 
a special circuit, (not shown and to which she 
can have connection by a key at her disposal,) 
the number of the subscriber called for. The 
K operator located at Y switchboard assigns 
to the J operator the number of the trunk 
which she, the K operator, desires to use, 
whereupon the J operator inserts the calling 
X switchboard - terminal of the trunk as 
signed, as before stated. At the same time 
the K operator proceeds as follows: Picking 
up the trunking-plug 99, which is the oppo 
site terminal of the selected trunking-line, she 

3. tests the line of the called subscriberby touch 
ing the tip 101 of the plug to the sleeve 102 of 
the jack and assuming she finds it not busy will 
insert the plug into the jack. Both operations 

as have been followed in previous trunking 
systems and well known to the art. At, this 
point, however, I provide means for starting 
and stopping the ringing-machine automatic 
ally, and it is necessary that both connections 
just described-namely, the insertion of the 
calling-plug into the trunking-jack and the in 
sertion of the trunking-plug into the jack of 
the called subscriber-be made to start the op 
eration of the ringing-machine. Front this 
point the ringing-current is applied through 
the trunk and through the connection at the Y 
switchboard to the called-subscriber's line in 
exactly the same manner as had been de 
scribed when the connection is entirely upon 
the one switchboard by the insertion of a 
calling-plug in the multiple jack. The ina 
chine stops automatically at the end of this 
motion or upon the called subscriber taking 
his receiver from the hook as before, and the 
disconnect-signal at the X switchboard oper 
ates in the same manner as under the previ 
ous circumstances. We will say, for in 
stance, that the called subscriber had hun 
up his receiver and a disconnect-signal ha 

65 

been indicated to the J operator at the X 
switchboard. The Joperator will then with 
draw the calling - plug from the trunking 
jack, the withdrawal of which automatically 
signals the K operator at the Y switchboard 
by the lighting of a signal associated with 

lug 140 into the trunking-jack 98, which is 

of the circuit is over line 130 to ground. 
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that trunking, wilereupon she, the K'opera 
tor at E"SE, oard, withdraws the 
trunking-plug from the called-subscriber's 
line - jack, and the disconnect is complete. 
This operation is carried out by the following 
circuits: it will be noticed that the circuit 
from the sleeve of the trunking-jack through 
the coil 103 to contact 131 to earthis nor 
mally open at the contact 131 IIence when 
the J operator inserts the calling-plug into 75 the trunking-jack the circuit as previously 
described through the coil of the rotating 
electromagnet is not completed, but will be 
open at this contact 131. A circuit, how 
ever, is made from the battery F to line 3, 
coil H", line 78 to the coil 77, line 76, con 
tact 75, and sleeve 73 of the calling-plug to 
contact. 105, line 106, line 107, coil 108, 
line 109, coil 110, line 111, contact 112, tip 
141 of the calling-plug, line 79, contact SQ., 
line 81, line 58, coil H., line 59 to battery F. 
The relay-coil 108 is of a very high resistance, 
in practice about twelve thousand ohms, to prevent the operation of supervisory signal 
77 at this time from the battery F. The cur 
rent flowing through this coil closes contact 
113, which establishes a shunt around lamp 
115 by the line 114 and the resistance-coil 
116. It is asumed that the operatol as or 
will at this moment insert the trunk-plug 99 
into the jack 100, whereby circuits are estab 
lished as follows: from the battery F through 
line 117, coil 118, contact 119, line 120 to lanp 
115, a shunt about the lamp through the line 
114 and resistance 116 having...been already 
completed, thence continuing through line 
121 to the collar 122 of the plug, thence to 
sleeve 102, line 23, coil 124 of the cut-off 
relay, thence over line 125 to ground. 
does not light the lamp, owing to the shunt 
through contact 113 around it; but it is in po 
sition to be lighted as soon as contact. 113 is 
broken, and it thus serves, as hereinafter 
shown, as a disconnect-signal by the break 
ing of the circuit through coil 108. The es 
tablishing of a circuit through coil 11S actu 
ates its armature and closes contact 126. 
This establishes another circuit from battery 
F over line 127, relay 128, line 129, contact. 
126, line 109 to coil 110, line 111 to contact 
112 of jack, thence to tip 41 of the plug, 
thence to contact 80, over line 81, line 5S to 
coil H., line 13 to ground. The opposite ite 

(y 

current now passing through coil of the relay 
110 is sufficient to operate it, whereupon it 
closes contacts 131 and 132, contact 131 es 
tablishes a ground connection at G' through 
the sleeve i33 of the trunking-jack 98, and 
the closing of contact 132 puts a shunt around 
the coil il.0 of the relay. The relay, how 
ever, remains closed, because of the current 
passing from the battery F, through contact 
i31, through the circuit already traced to 
contact 13i to ground. The circuit through 

95 

do 

This 
ro5 

O 

T 15 
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arms 134 and 135 and over line. 120 to the 
lamp 115 and from thence through line 121 - - -. - - - 

the other of the coil 108 to the ground at the 
one side or the other of the selective ringing 
key, keeping its armature and contact,113 

and over the circuit already described to line. 
125 and ground. The lamp, however, is not "... io, 

heretofore mentioned as passing through re 

relay 128 closes its arina lure. 13 and me 
chanically breaks contact 119and makes con 
tact between the armature: 134 and the spring-arm 135, and thereby passing the cir 
cuit from the coil 128, through these two 

actuated, as it still remains shunted by con 
tact. 113, as already stated. The circuit 

. . lay 118 and contact. 119 is broken by the 
15 breaking of contact ll.9. The actuation of the relay 118 closes contact 126, and as soon 

as contact. 119. is broken current ceasing to 

2 o 

flow through relay. 118 breaks contact, i26; 
but relay 128 remains operative by virtue of 
the switching of a current through arms 134 
and 135, as already stated. The operation 
of relay 128 also breaks contact 137, which 

* leads to the operator's telephone in the usual 
manner for obtaining the busy test, and con 
tact 138 is established, which closes the talk 
ing-circuit, between the boards over line 109, 
through coil 110, over line 111 to the tip 141 
of the plug. By virtue of the closing of this 
contact. 138 the called subscriber is enabled to be rung up, as already stated, and by the 
same circuits as shown in Fig. 7, whereupon 
if he does not answer the same action, takes 

: place with regard to the ringing mechanism, 
as heretofore described, and if he does answer the ringing mechanism is stopped by taking 
the telephone of the hook, and the talking is 
completed through the same circuits and the 
circuits as traced through the trunking-line. 

25 

. On hanging up his receiver and breaking the 

nect imposisi 
45 

through it, as already state 
operator upon the Y board withdraws the 

: trunking-plug from the called subscriber's 
jack, thus restoring all of the parts of all of 

... the circuits to their normal position and con dition. Therelay-coil 108isbridged through. 

contacts heretofore described in his tele 
set the current through line 76 and relay 77 
is broken, as hereinbefore described in con nection with 1, whereupon the discon Fig. 

ighted, thus operating as a 
clearing-out signal, as hereinbefore stated, 
whereupon the operator at the Xboard with 
draws the plug from the trunking-line jack, 
breaking the contacts therewith, taking cur 
rent off from relay 108, thereupon breaking 
contact 113 and shunting around lamp 115, 
which then becomes lighted by virtue of the 
circuit from battery F. a. 

the medium of lines 107-109, directly across 
Go the talking-line, but is of sufficient impedance to prevent short-circuiting the voice-currents. 

From the center of coil 108 runs the connect ing-line 142 directly to battery F. The pur. 
pose of this is to keep relay 108, energized 
through all the conditions of sending select ment lo w . . . 

65ive signals over this trunking-line to a called a circular electromagnet concentrically em 

used herein Imeansieharinging device that 
comparatively long intervals of rest or of no 
current occur throughout the sending of the . . . . 
signaling or ringing current, which is other 
wise of the periodic type or that broken by 
Ed is that described, whereby the call 

the ordinary schemeo 

immediately, according to the position of th 
parts. . . . . . . . . . . . . . . . 
What I claimis-, ... 

of a continuously-révolving shaft, an 'arma-... 
ture revolving therewith capable of move-... . . 
ment longitudinally in the line of the shaft, a Io5 circular electromagnet concentrically em 
bracing the shaft, but elastically attached to 
a fixed portion of the sustaining-frame, elec 
trical means for energizing said electromag 

One 

net for the E. 
in contact t 

PSEE, directly. , whereupon the 

rubscriber. - The different circuits estab 
lished by depressing selective ringing-keys 
are such that a ground connection is made 
either on one side or the other of the line dur ing the moment of the passage of the calling 
current. Hence the battery F will have a complete circuit through either one half or 

ld contact li375 closed. Otherwise we would have a vibra 
tory effect, due to the alternations of the al ternating current of the signal. ... 
By “intermittent periodic ringing device 

regular short intervals. The arrangement: 
ellis first given one ring followed by a period 

of rest, then two rings followed by a second 
rest, then three rings, and so on. Of course other arrangements could b employed. It 

on the insertion of the SEEgg 
may or may not send out ringing-currents 

i. In combination with the finging appa ratus of a telephone-substation, a ringing de 
vice located at the central station, consisting 

ct therewith, whereby said armature. compels a partial rotation of the electromag 
net, means attached to the periphery of the electromagnet whereby a series of ringing . 
contacts are made to actuate the ringing is 
mechanism at the substation, an electromag-... ." netic means for automatically discontinuing the circuit energizing 
whereby the armatur the electromagnet 

armature is released E. and the electromagnet returns automatically. I2O 
to its original position by virtue of the resili 
ency of its elastic connections, substantially 
as described. . . . . . . . . . . . . 
2. In combination with the ringing appa tratus of a telephone-substation, a ringing de-125 

vice located at the central station, consisting 
of a continuously-revolving shaft, an arm?- . 
ature revolving therewith capable of move 
ment longitudinally in the line of the shaft, 

- '' . . . . . . . . . . . . . it 9d . . . will also be seen that the ringing-currental . . . . . . 
ways starts immediately upon thei . . . . . . . . . . . . 

which differs from . . . . employing a divided ring-contact upon a revolving shaft, which 95 

Ioo is 

urpose of bringing the armature I lo 

  

  

  

  

  

  



bracing the shaft, elastic connections be 

O 

tween the electromagnet and a fixed portion 
of the sustaining-frame, electrical means for 
energizing said electromagnet for the pur 
pose of bringing the armature in contact 
therewith, whereby said armature compels a 
partial rotation of the electromagnet, means 
attached to the periphery of the electromag 
net whereby a series of ringing contacts are 
made to actuate the ringing mechanism at 
the substation, an electromeans for automat ically discontinuing the circuit energizing the 
electromagnet whereby the armature is re 
leased therefrom and the electromagnet re 

IS turns automatically to its original position 
by virtue of the resiliency of its elastic con 
nections, and means whereby said electro magnetis energized by the closing of a circuit 
when the calling-plug is inserted in the call 

20 ing-jack, substantially as described. 
3. In combination with the ringing appa ratus of a telephone-substation, a ringing de 

vice having a sustaining-frame located at the 
25 

40 

central station, consisting of a continuously 
revolving shaft, an armature revolving there 
with capable of movement longitudinally in 
the line of the shaft, a circular electromagnet 
concentrically embracing the shaft, elastic 
connections between the electromagnet and 
a fixed portion of the sustaining-frame, elec 
trical means for energizing said 
-for the purpose of bringing the arniature in 
contact therewith, whereby said armature 
compels a partial rotation of the electromag 
net, means attached to the periphery of the electromagnet for making a series of ringing 
contacts to actuate the ringing mechanism at 
the substation, an electromeans for automat ically discontinuing the circuit energizing the 
electromagnet whereby the armature is re 
leased therefrom and the electromagnet re 
turns automatically to its original position by 
virtue of the resiliency of its elastic connec 
tions, and means for energizing said electro 

45 
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magnet when the calling-plug is inserted in 
the calling-jack, and a 'don't-answer' sig 
nal whereby, after a specified interval, the 
calling subscriber is notified that the called 
subscriber has not answered, substantially as 
described. v4. In an electrosignalin 
central station of a telephone system, the 
combination of a continuously-revolving 
shaft, a series of electromagnets one for each 
operator's set arranged concentrically upon 
said shaft, a frayhework with sustaining brackets each having appropriate bearings 
for said electromagnets, a spring connection 
between each of said magnets and each of 
sid brackets, means for holding said electro 
magnets in a normal or reposing position 
against the tension of the spring, a series of rotating armatures corresponding to said 
electromagnets, each of which is in close 
proximity to each of said magnets, said ar 

electroma gnet 

g apparatus for a 
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matures being concentrically attached to said 
shaft and rotating therewith, but capable of longitudinal movement thereon, elastic means 
to resist such movement, a source of electric 
ity, means for completing a circuit from said 
source through the coils of each of said elec 
tromagnets respectively, by the completion 
of a conversational circuit, whereby the said 
electromagnet is caused to revolve due to the 
contact of said al mature, ringing mechanism 
and circuits actuated by said revolving elec 
fromagnet, and means for automatically re 
storing each of said electromagnets respec tively to their original position, substantially 
as described. 

5. In combination with a continuously-re 
volving shaft, a fixed framework, an electro 
magnet a coil-spring to rotatably attach said 
magnet to said fixed framework, means for 
retaining the magnet in a normal position, 
electrical circuits adapted to energize the coil 
of said electromagnet and a disk armature 
connected to rotate with said shaft, spring. 
mechanism thereon for normally holding it 
away from the electromagnet, and adapted 
to be ovel ome by the attraction of the mag 
net for the armature, whereby the armature 
would compel the electromagnet to rotate so 
long as the two were in contact, a stop fixed 
to said rotating magnet to limit its rotation 
and a series of contacts actuated by said 
stop, whereby the fircuit by which said elec 

75 

85 

90 

tromagnetis locked to the artinature is broken, 
thereby automatically releasing the armature 
from the electromagnet, substantially as de 
scribed. . . . . 

6. In combination with the ringing appa 
ratus of a telephone-station, a ringing device 
consisting of a continuously-revolving shaft 
and a stationary frame, an annular relay con 
centric therewith consisting of two parts one 
part rotating normally with the shaft and a 
spring to normally attach the other part to 

OO 

ios 

the stationary framework to permit rotary 
motion, means for energizing the electromag 
net of said relay whereby the two parts are 
magnetically attracted aid rotate in unisou while said electromagnet is energized, sub 
stantially as described. 

7. In a telephone system, subscribers' 
lines, an operator's connective device.aring 
.ing-generator, and means to connect said gen 

d 

I (5. 

erator to said device comprising in part a ro 
tatable shaft, a circular magnet or relay com 
prising two parts, one a disk armatire and 
the other a core or shell having a coil wound 
thereon, one of said parts being mounted to 
rotate with the shaft, and the other mount 
ed to rotate independently of the shaft, and a 
coil-spring having one end connected with 
said latter part. A. 

8. In a telephone system, subscribers' 
lines, an opérator's cord-circuit, a ringing 
generator, and means to connect said gener 
ator to said cord-circuit. col prising in part a 

J 25 

  



with, and a circular shell or core having a 

said support. . 
9. In a telephone 

lines, an operator's cor 
Io 

. ge or shell through which said shaft passes, 
the 

movable thereon, and the said shell being 
supported independent of said shaft, a coil 
spring surrounding the shaft, and within the 
shell and having an end connected with the 

2 o shell and another with the support... . . 

of a ylindrical rotatable part therein, con 
25 der, means to effect its rotation in both direc tions, projections on said cylinder to operate, 

said contacts as it rotates in one direction, and means for preventing such operation 
when the cylinder rotates in the reverse di 
rection. . . . . . . . . . . . . . . . . . . . . . . . . . 

11. In a telephone central-office ringing 
... mounted to rotate forward and backward 

i. lugs or projections in the backward rotation 
: of the cylinder so that the contacts are not 
4o then operated. . . . . . . . . . . . . 

. . . 12. In a telep 

or plunger in its periphery, alongitudinal 
45 ger to project the same beyond its normal po 

gitudinal plunger to project the other, and 
contacts located within operating distance'o 
said projected plunger. ; : ..... ::::::::: 

: . 6o and means to simultaneously press upon and 
release all the longitudinal plungers. . . . 

14. In a telephone central office ringin 

rotatable shaft, a circular magnet compris 
ing a disk armature mounted to rotate there 
magnet-coil wound thereon, a support on 
which said core is rotatably mounted, and a spring yieldingly connecting said core with 

aid armature being mounted to rotate 
with said shaft and being longitudinally. 

tacts on said framework near the said cylin 

apparatus the combination, of a cylinder 
therein, pins, lugs or projections extending: 
from said cylinder, contacts mounted on the 
frame in the path of said pins, lugs or projec 
tions, ind means for drawing in said pins, 

. . . . . . . . hone central-office ringing 
apparatus, a rotatable element having a pin 

... plunger coacting with said peripheral plun 

- 13. In a telephone central-office ringing 
apparatus, a rotatable, element having a se 
ries of plungers radially movable in its pe. 
riphery longitudinal plungers adapted to 

55 project beyond the face of said cylinder and 
coacting with the other plungers to force the 
same outward, springs to hold the latter. 
plungers inward, contacts mounted in the path of said projected peripheral plungers, 
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system, subscribers' Ei. a ringing 
generator, and means to connect said gener 
ator to said cord-circuit comprising in part a 
rotatable shaft, an armature and a magnet. 

- - - - - - - to force the same outward, means to force 10. In a telephone central-office ringing 
apparatus, the combination with framework, 

sition a spring to force said plunger back 
... into the cylinder, means to press on said lon 

after a predetermined time. . . . . . 
19. In a telephone-exchange, the combina apparatus, a rotatable. shaft, a cylindrical 

element adapted to rotate independently of 

apparatus, a rotatable shaft, a circular relay. 

movable, a concentric magnet core or shell 

the cylinder against the tension of the said . 
lease the armature and draw in the plungers. 
so as not to operate the contacts on the back-i- 

i6. In a telephone-exchange, the combina 

ratus after a predetermined time. ". . . . . . . . . 
17. In a telephone-exchange, the combina 

tion with line-circuits, of operator's connect 
pairs, a periodic calling device introduced 
into one of said circuits by the act of con- . 
necting said means thereto, an automatic 

“don’t - answer' 
ated - - - - - - - 

determined time... . . . 

into one of said circuits by the act of cons 

ing device after a predetermined...time, and 

to said shaft but longitudinally movable, con 
tacts located near the periphery of said cyl 
inder, plungers radially movable in the pe 
riphery of said cylinder, longitudinal plun 
gers projecting from the end or face of said 7o cylinder and coöperating with the other plun 
gers to force them outward, and means to 
force said disk against said cylinder to rotate 
the same and operate the plungers. . . . . . . . 

15. In a telephone central-office ringing 75 
or magnet comprising a disk armature rota- . 
tably secured to said shaft and longitudinally. . . . 

rotatable independent of said shaft and hay 8c - 
a coil wound thereon, a spring connecting: 
said shell with the framework, plungers mov. . . 
able in the periphery of said shell, longitudi:. . . . . . . . . . . 
nal plungers coacting with the other plungers: 
them inward and the longitudinal plungers 
back, contacts mounted in the path of the projected peripheral plungers, and means to 
close a circuit through said coil to draw up . 
the armature, project the plungers and rotate 
spring and when said circuit is broken to re 

ward rotation of the magnet-cylinder. 
tion with line-circuits, of operator's connect 
ive means to interconnect said circuits in 
pairs, a periodic calling device introduced 
into one of said circuits by the act of cen- I 
necting said means thereto, a time-limit ap-. . . . 
paratus, and a "don't-answer' signal auto-, i. 
matically operated by said time-limit appa 

ive means to interconnect said circuits in 

time-limit apparatus for cutting off said call 
ing device after a predetermined time, and a . 'signal automatically oper 

by said time-limit apparatus after a pre 
is. In a telephone-exchange the combina 

tion with line-circuits, of operator's connect 
ive means to interconnect said circuits in pairs, and aperiodic calling device introduced 

12d. . . . . . 
necting said means: thereto, an automatic timelimit apparatus for cutting off said call 
an operator's disconnecting-signal automatic 
ally operated by said time-limit apparatus. 

tion with line-circuits, of operator's connect- . . . . 
rive means to interconnect said circuits in 65 said shaft, a circular disk rotatably secured pairs, a periodic calling device introduced 13o 
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into one of said circuits by the act of con- tablishing a connection therewith, a time necting said means thereto, an automatic 
time-limit apparatus for cutting off said call 
ing device after a predetermined time, and a 

and operator's disconnect don't-answer 
ing - signal automatically operated by said 
time-limit apparatus after a predetermined 
time. : w 

20. In a telephone-exchange, the combina 
tion with line-circuits, operator's connective 
means to interconnect said circuits in pairs, 
a periodic calling device introduced into one 
of said circuits by the act of connecting said 
means thereto, a time-limit apparatus, a 
“don’t - answer' signal automatically oper 
ated by said time-limit apparatus after a pre 
determined time, and an automatic cut-off 
device operative after a predetermined time 
to cut off said calling device and said time 
limit apparatus. 

21. In a telephone-exchange, the combina 
tion with line-circuits, operator's connective 
means to interconnect said circuits in pairs, 
a periodic calling device introduced into one 
of said circuits by the act of connecting said 
means thereto, an automatic time-limit ap 
paratus for cutting off said calling device 
after a predetermined time, a 'don't answer' 
signal automatically operated by said time 

35 
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limit apparatus after a predetermined time, 
and an automatic cut-o 
tive after a predetermined time to cut off 
said calling device and said time-limit appa 
ratus. & 

22. In a telephone-exchange, the combina 
tion with line-circuits, operatór's connective 
means to interconnect said circuits in pairs, 
a periodic calling device introduced into one 
of said circuits by the act of connecting said 
means thereto, an automatic time-limit ap 
paratus for cutting off said calling device 
after a predetermined time, an operator's 
disconnecting-signal automatically operated 
by said time-limit apparatus after a prede 
termined time, and an automatic cut-off de 
vice also operative after a predetermined 

so 
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time to cut off said calling device and said time-limit apparatus. 
23. In a telephone-exchange, the combina 

tion of line - circuits, operator's connective 
means to interconnect said circuits in pairs, 
a periodic calling device introduced into one 
of said circuits by the act of connecting said 
means thereto, an automatic time-limit ap 
aratus for cutting off said calling device 

after a predetermined time, a "don't-answer' 
and an operator's disconnecting signal auto 
matically operated by said time-limit appa 

65 

ratus after a predetermined time, and an 
automatic cut off device operative during. 
said predetermined time to cut off said cali 
ing device and said time-limit apparatus. 

24. In a telephone system, the combination 
with a telephone-line, of a periodic calling de 
vice connected with the line in the act of es 

device also opera 

limit apparatus, a 'don't - answer” signal 
automatically operated by said time - limit 
apparatus after a predetermined time, and 
an automatic cut-off device adapted to be op 7 o 
erated by the response of the subscriber to 
cut off the calling device. 

25. The combination with telephone-lines, 
of a periodic calling device connected with 
one of the lines in the act of establishing a 
connection therewith, an automatic time 
limit apparatus for cutting off said calling 
device after a predetermined time, a 'don't- 
answer' signal automatically operated by 
said time-limit apparatus after a predeter 
mined time, and an automatic cut-off device 
adapted to be operated by the response of 
the called subscriber to cut off said calling de 
vice and time-limit apparatus. 

26. The combination with telephone-lines 
united for conversational purposes, of a peri 
odic calling device connected with one of said 
lines in the act of making the connection, an 
automatic time-limit apparatus for cutting 
off said calling device after a predetermined 
time, an operator's disconnecting-signal au 
tomatically operated by said time-limit ap 
paratus after a predetermined time, and 
an automatic cut-off device operated by the 
response of the called subscriber to cut-off 
said calling device and said time-limit appara 
tus. o 

27. The combination with subscribers' 
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lines, of a periodic calling device introduced 
into one of said lines in the act of making a 
connection therewith, an automatic time 
limit apparatus for cutting, off said calling 
device after, a predetermined time, a 'don't- answer' SES an operator's disconnect 
ing-signal automatically operated by said 
time-limit apparatus after a predetermined 
time, and an automatic Ef device opera 
tive by the response of the subscriber to cut 
off said calling device and said time-limit ap 
paratus. 

28. The combination with a felephone 
line, of an operator's cord-circuit having a 
connecting-plug attached thereto, an inter 
mittent periodic ringing device adapted to be 
connected with the line upon the establish 
ment of a connection and to always send out 

CO 

I OS 

o 
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E. immediately upon the inser tion of the plug, and means to disconnect the 
said device upon the response of the called 
subscriber. 

29. The combination with a telephone 
line, of an operator's connecting-plug, anila 
termittent periodic ringing device adapted to 
be connected with the line by the act' it in 
'serting the plug, each, intermission in the 
ringing being followed by a greater number 
of short rings than in the previous period, 
send out ringing-current upon the insertion 
of the plug. and means operated by the re 
means to cause the device to immediately 

25. 
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sponse of the called subscriber to disconnect 
and restore the device to normal position. 

0. The combination with an operator 
. . . . ." . . . ." a subscriber's 

ting the device with to signal the subscriberup 
of the cord-circuit with '' ...' . . . " trunk with theline, substantially as 
31. The combination wi 

response of the subscriber 
32. The combinationw. 

matically oper - - - - - - - - - - - - . . . . EEE line and to automatically disconnect the same 
upon the response of the subscriber, said dis connecting signalbeing thereafter under the 

o control of the subscriber. 
33. The c Pig nwit 

after controlling the said supervisory signa 
from the substations, whereby the operat 
at the cord connector has complete supe 

ision of the connectio - 45.34. The combination with a alling and 
called telephone-line and a cord-circuit at a 
central office for uniting them, of an auto 
matic ringing, device at the central office for 
sending signaling- current over the called. 

so line, a don't-answer S. a switch for - connecting the same with t 

sing device, and means controlled by said time 5 limit apparatus for actuating said switch, whereby the calling par 
notified when the called statio 
naled a given time, substantially as 

automatically 

same with he ch 
65 limit device se 

transmitted to the calling 

tally made to the calling party 
as described. . . . . . . 

same with the calling line, an 
automatic time-limit apparatus set in opera 
tion simultaneously with the automatic ring 

exten 
...the 

th the automatic ringing device, and means 
introlled by said time-limit device for actu said switch, whereby the calling part 

is automatically notified when the called sta 
tion has been signaled a given time, sl . . . . . 

rtially as describe ... ." 36. The combination with a calling and a 
E. telephone-line and means at a central 

nation with a cord-circuit, 
ith which said circuit is con 

inging 
ereby 

tially as set forth. . . . . . . 
37. The combination wit 

office for uniting them; of a source of ringing 
. . . . . .''' daringing device at the central : 
ffice for connecting the same with the called 9. 

line, means controlled through the agency of 
a switch at the called station for automatic ally disconnecting the ringing-current, an au 

elimit device set in operation 
is applied to the called: 9 

er' signal, and a switch 
ame with the calling line: 

s y Sawny 

tomatically signaled fo 
ind upon his failure to re-loa 

he called party is automatically sign 
R a report to that effect is automatic al substantially 

calling and a 
ging-current and 

office for connecting the same with the called 
line, means controlled through the agency of a switch at the called station for disconnect ing the ringing-current, an automatic time rr. 
limit device set in operation when the ring . . 
ing-current is applied to the called line, a 
'don't-answer' signal, and a switch for con 
necting the same with the calling line con 
trolled by said time-limit device, whereby the 15. 
called party is automatically signaled for a 
definite time and, upon his failure to respond, 
a report to that effect is automatically made 
to the calling . . . . . . .'; substantially as d 

- Sination with a calling and a 
called line, and a cord circuit at a central 
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necting the ringing-current from the called 
line, and an automatic time-himit device to 

swer' signal, and an automatic time-limit 

the first-lmentioned or called line, and an au 
tomatic time-limit device for operating said 
switch and for disconnecting the ringing de 
vice, substantially as described. 

40. The combination with a calling and a 
called telephone-line and means at a central 
office for uniting them, of a source of ringing 
current and means for automatically apply 
ing the same to the called line, means at the 
central of lice under the electrical control of a 
switch at the called station for disconnecting 
the source of ringing-current, a 'don't-an 
swer' signal and an automatic switch for ap 
plying the same to the calling line, an auto 
imatic interrupter for intermittently discon 

disconnect said source of ringing-current and 
for controlling said automatic switch, where 
by the called party is automatically signaled 
for a given time, and a signal then trans 
innitted to the calling party indicating that 
there has been no response, substantially as 
set orth. - 

41. The combination with a calling and a 
'alled telephone-line and means at a central 
office for uniting them, of a source of ringing 
current and an automatic ringing device for 
applying the same to the called line, means 
controlled through the agency of a switch 
at the called station for disconnecting the 
source of ringing-current, a source of current 
connected with the calling line, means at the 
substation of the calling line for determining 
the ?low of current therein, and a 'don't-an 
apparatus for disconnecting said ringing-cur 
rent from the called line and applying the 
don't answer” signal to the calling line, sub stantially as described. 
42. The combination with a calling and a 

called telephone-line and means at a central 
office for uniting them, of a source of ringing 
current and means for automatically apply 
ing the same to the called line, means at the 
central of lice under the electrical control of a 
switch at the called station for stopping the flow of ringing-current, a don't-answer'sig 
nal, a switch. for applying the same to the 
calling line and disconnecting the ringing 
current from the called line, an instrument in 
the calling line responsive to the 'don't-an 
Swer' signal, a rotatable cam for actuating 
the switch last inelationed, a device for inter inittently interrupting the flow of ringing-cur 
rent in the called line, and an electromag 
letic device for controlling the rotation of 
the aforesaid cam, substantially as described. 

43. In a telephone system, the combina 

signal, said time-limit 

815,380 

tion with a calling line and a called line, of 
means at a central office to interconnect 
them for conversational purposes, a periodic 
calling, device adapted to be connected with 
the called line, a time-limit apparatus to cut 
off said ringing device after a predetermined 
time, and a "don't-answer' signal also con 
trolled by said time-limit apparatus to notify 
the calling party of the failure of the called , 
party to respond after said predetermined 
time, substantially as described. 

44. In a telephone system, the combina 
tion with a calling line and a called line, of 
means at a central office to interconnect 
them for conversational purposes, an auto 
matic ringing device for the called line, a 
time-limit apparatus, and a 'don't-answer' 

paratus being adapt 
ed to cut off said ringing device after a prede 
termined time and to conne it the 'don't-an 
swer' signal to the calling line to notify the 
calling party of the failure of the called party 
to respond. - - - 

45. The combination with a calling and a 
called telephone-line and a cord-circuit to 
unite them, of a central battery connected 
with the cord-circuit and supervisory signals 
associated with each end of the said circuit, 
an automatic ringing device connected with 
the cord-circuit, by the act of connecting the 
said circuit with the called line, a relay to dis 
connect said device controlled by current 
from said battery flowing in the called line, 
said current-flow being determined by the 
position of the telephone switch-hook at the 
called substation, an automatic time-limit 
apparatus to cut off said ringing device in 
case the called party does not respond within 
a given time, and an 'answer-back' mechan 
ism adapted to be connected with said cord 
circuit by said time device to notify the call 
ing subscriber of the failure of the called party to respond, substantially as described. 

46. In a telephone system, the combina 
tion with a cord-circuit and a trunk-circuit 
adapted to connect subscribers' lines for con 
versation, of an automatic ringing outfit as 
sociated with the cord-circuit and operative 
when a connection is made with the line to 
send ringing- current through the trunk to 
the called - subscribers' stations, and means 
for automatically cutting off said outfit, sub stantially as described. 
In testimony whereof Isign this specifica 

tion in the presence of two yitnesses. 
JOHN G. ROBERTS. Witnesses: 

NETTIE W. BELLEs, 
ELLIOTT J. STODDARD. 
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