. No. 815,380,

 TELEPHONIC APPARATUS. EI
APPLIUATION I‘ILED JUNE 26 1900 RENEWED SEPT 19 1902

i
J7
3
ol o
-3
z*

76
DY

; i

: x:\

‘ e g
WITNFS‘SES .,, '6

| '{”{; J//

~° TPATENTED MAR. 20, 1006,
7.6, ROBERTS, . - EENEN

oy snnn’rs—snnm 1.1 o



 Nemsgse. st PATFNTED MAR 20, 1906,
B N ROBERTS

. TELEPHONIG APPARATUS.‘ w
E APPLIOATION I‘ILED JUNE 26 1900. RENEWED SI‘.PT 19 1902 .
: : : -4 SHEETS-—SHEBT R

ll/é

fm 1(

W

’ WITNESSES " INVENTOR




 No. 815,380 '5-"::3": . PATENTED MAR. zo 1906.1

J G ROBERTS.

 TELEPHONIO APPARATITS S

. APPLIOATION FILED JUNE 26, 1900 RENEWED SI‘.PT 19 ‘1902, L
: : . . ; ! SH}}ETS—SHEBT B

17—' T
90

F

Z‘f Yo

CWITNESES T T =l o INVENTOR

i Wiy e

B

Attorners,




. No.815380. : PATENTED MAR 20, 1906.
g 7. 6. ROBERTS, el
 TBLEPHONIC APPARATUS.

T APPLIOATION PILED JUNE 26, 1900 EBNEWED SEPT 19 1902

S 4 SHEETS SHEET4

WITNESES T g INVENTOR

ot b  Kodor~

Attornés, .




~ JOHN G. ROBHRTS, Or DETROIT, MICHIGAN, ASSIGNOE 10 KELLOGE

. -SWITCHBOARD AND SUPPLY COMPANY, OF CHICAGO; ILLINO.
. CORPORA G n e T e

' No.815,880.

- To all whom it may concern: i - .k
. Be it known that I, Jorn G. RoBErTS, a-
citizen of the United States, residing at De-
. troit, county . of Wayne, State of Michi an,
5-have.invented a certain new and useful Im-
- provement.in Telephonic -Apparatus; and T~
declare the followin to be a full, clear; and "

- exact description

- . will enable others skilled in the art to which
10 1t pertains to make and use-the same, refer-

- ence bemi had to the accompanying draw-
form a part of this specification, -

:-7 ..My invention relates to telephone-circuits,
. and has for its object the construction of a

.+, ings; whic

i 15 lelephonic appara

- .. thefollowing object.
< tomatic switching of a
. the line of a_called. subs : 1Ser:

- tion of the calling-plug into the called-sub--
- 20 seriber’sjack ; second, to have this si rnaling-
-/ current switched automatically. on the called
" line at specified intervals: of time, not' con-

i ..tinuously, and for

. andnio more, provided:the party does not an--
25 'swers third, to provide for automatically sig-
. naling back to.the calling party, indieating

.. “that the called party:does not answer by a

7 "don’t-answer”’ signal, ‘which shall be sig-

- . naled back after a:certain fixed time: from
. -30.the beginning of the call; fourth, toprovide 4
. visible signal in'the apparatus indicating that

-~ the called party did not answer or that, hav-

_ing answered, he was through with the con-
. ‘mection and had hung up his-receiver, .and-

35. also-providing that in either case ‘the signal”
g 'flll)_axrt?ofj the:.complete disconnect-signal | 'h
= he other party, the said disconnect-sig: -
~".nal being now under the control of the call-
1. ing party; fifth; to provide means for auto-

+for t

- ringing apparatus

- - swers the-call and to then lock e circuit; 8o
*that when he'is"through and ,han‘gsfug hisre-
£k

. ceiver the calling apﬁ
145 operate again, whic
- locking the circuit is

. moval of the plug

-0, My invention cohisists of the apparatus
.- heremafter-described and claimed. - .
.50 ~In the ,dré,wi;nisl,“l*?igure,‘l’istan end view of

i ine- which: I have. devised

the ringing-mac

S with the armature removed. . Fig. 2 is a ver-

~ tical seoticn-of th

TTION OF ILLINOIS.

~of the’ invention, such-as

tus which shall accomplish
First, to effect:the au-
signaling-current :on

scriber by the inser- |

a specified number of times

inuing the. action-of the
when the called party an--

aratus will not begin to |
h locking apparatus
%release b

. us fo
from the line-jack: -

e ringing-machine throngh

. TELEPHONIC APPARATUS:

J ... Bpecifieation of Letters Patent, * Pate
¢ Avplioation lod Tnie 26, 1900: Renowed Septercbor 19, 1903, Sertal ¥o,

-series of machines, .w

Totates with it,

~cross-bars, of ‘which

the rotating armature has at and fashioried = 0.
onits hiub an,inwardl_y.-;p';jojectmg:gclrcumfen— B
ential flange b4, whereby the -electromagnet, -

| collecting-tings: b° b

[ the center. ~ Figs. 3 and 4 illustrate details of
‘the sﬁmng—'mechanismprqj ections for actuat-

Ing the ringing-contacts.: Figs. 5 and 6 show-

details of the s ring-mountings for the arma~ .

_ture. . Fig. 71 lustrates: the circuit in amul- e
‘tiple board: employing my invention, and
Fig. 8 illustrates it as applied to a trunking-.
board. . ron oS PR S
- In the-drawings; A is a shaft commontoa ™
S, ;which shaft is appropri- - -

ately journaled and driven with & constant
motion: ; Mounted:on {]

ries of these machines; one for' each opera-

1is shaft A are a se-.

55
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‘tor's set. One only is shown and described, -

It can thus be taken. as.a.type, of all the oth- -

ers. - A hub A’ is Ke

d.to the:shaft A and .
(N e U

B is a frame coeXﬁénéi’V .With:'ﬁlie length of
the shaft, having at appropriate intervals

, Of one only is shown at B/, -~ =
Through this.cross-bar-B’ is a central perfo- -
 ration b, in which the shaft, A passes... Around.
.the opening through whi h the shaft passes is

75

& raised ledge 3% ‘and. which " carries fixed P

thereto a coiled spring B2, the ¢

1 57, the opposite end of
the spring being attached ‘to..a circular elec- -
‘tromagnet B®, adapted.to rotate and wind up.
‘the spring B?, and which when the'rotating -
“force is released compels the circular electro- - -

80

magnet to.return to its: normal position by

circumferential ledge is undercut at 3%, and

as a bearing upon which it turns. .. A circum-:

ferential recess is milled ouit. of :the electro- -
magnet B?, in which is Anserted .a magneto-- e
which are theitwo. ..

ied by the electro-" -

coil “B#, the. terminals

magnet, but msulated, as shown, . * -

.- & and g are ‘brushes. incontact with the

‘the resiliency "of - the spring. ' The rajsed -
85
and: fashioried .+

sockets 2’ 7 i1 theé frame to ‘the correspond-

Jng lines, as hereinafter, deseribed: : Through <
‘|- these current :is seonyeyed <t ‘the .coil: B -
- |.whichis thus energized; and-the hub'and. pe-.. o
-riphery of the electromagnet are thus polar- - - -

|- 1zed, whereby the ‘annular armature Cis at- -+
‘tracted thereto. = .o e e
~. Cis a circlar armature fitted to-the hub. .
A’;and thus rotating with it. It isheldupto 105 - .
A’; the hub, by two curved springs C’ ¢, ong

collecting-tings. and lead through insulated =~ .

o L
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cnd of each being attached 4o the hub A’ and

the other.end to, the armature, as shownin.

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 .

1t 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 b*° b*°,in which are inserted
pins 4. 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 b7, in

“which are inserted a corresponding number

of plungers . The plungers b'° 5* extend a
short distance beyond the Tace of the electro-
magnet B as shown in Fig. 3, and opposite
the plunger, b” there is a mortise or rectangu-
lar perforation, as shown at %, also opposite
the plunger b” there is a triangular notch b°.

_ The plunger b” has a tenon b'*, which:loosely

30

35

40

45

50

.55

60.

fits in the mortise b%, so that the two plungers
are interlocked together. The plunger 4" has

adjacent to the tenon its enlarged portion cut -

at'an angle to fit in the notch b°.  The perfo-
ration 5%in the plunger b is somewhat longer
than the width of the plunger &’ or of the
tenon which engages the perforation. This
allows a longitudinal motion of the plunger
b1, 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 ¢’
raises the latter for the purpose hereinafter
specified, the raising being against a spring c*,
Fig. 1, (also Fig. 4,) whichi is attached to the

periphery of the electromagnet and engages |

the top of the plunger . This throws the
spring outwardly for the purpose of making
an eleetrical contact for the purpose herein-

-after described.” When the forcing-plunger

b is withdrawn, the spring forces the plun-
ger 6" downward into the notch on 5' and
forces ' back to its normal position with its
end projecting beyond the face of the electro-
magnet. . Asalready stated, there are a num-
ber of these plungers near the periphery of
the electromagnet B2, as shown in Fig. 1, and

_they are arranged in any mmanner to carry out

a predetermined result, as shown. I have
arranged them one in one place, o pair in an-
other-place, and a sct of three in another
place, with' corresponding inechsnisms  of
spring-cortactsforeach, all asshown in Fig. 1.

Fixed to the electronmgnet 15 an-insniated

‘block B, and attached (o the frame is an
. abutment B°.
5 i the form of a spring hook, and.thereiore it

This is ~hown in the flrawings

‘ing shown iy Fig. 2.

815,380

may be termed a ‘‘spring-stop.” It is obvi-
ous, however, that as it performs the oflice
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 thecoiled spring B> When the circu-
lar armature C is drawn toward the face of
the electromagnet by its being energized, as
hereinbefore stated, 1t forces in all of the pro-
jecting plungers b'® ', and therefore. forces
out the corresponding radial plungers b V7
and also the springd ¢* ¢!, 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.
The contact made by the armature with the
plugs to the face of the electromagnet is suili-
ciently strong, so that the electromagnet is

70
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compelled  tn revolve in unison with the ar- .

mature in the direction of the arrow, thus
contrary to the tension of the spiral spring

90

B?, and on the withdrawal of that energy and -

the consequent withdrawal of the armature

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 compdund

switch D, which consists of various parts, and

-fixed sustaining portion or ftame 1 is fixed

to the frame B, and a spring-anvil contact d,
which is adapted to tome in contact with the
springs c* ¢* 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 thess
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 o set-screw
will adjust the position of the anvil d toward
or from the circular electromagnet B*.  The
spring upon which the anvil d 18 mounted
tends to force the anvil toward the electro-

kY
100

10§
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magnet, this action being prevented or

stopped by the set-screw d*. Mounted upon
the anvil-arm are two insulated blocks &* o,
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
D% Mounted.also in the insulating-block
D2 is a pair of springs below d* d*, which are
marked 7 . This pair of springs is not in
contart. Each of them is perforated to al-
low the insulating-blocks d* * to pass through
them, respectively. - Upon the extremities of
the springs & &' d’ d* are contact-points, so
that when the parts are in a normal position,
as shown in Fig. 1, the springs ¢ ¥ are in
electrical contact, as are also the springsd” d*,
Located above the springs d® d° 1s a pair of

[S £
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o ook I
ino oposition to the position

o :,:5"5

-0 fashioned with contact
" “them'so.that they are a

" 7is, that d° will ; ;
. with'd*. - 'These parts are so’ adjusted that.

-rigidbarsd? g,

apted to’ come in

“contact with the’ ‘extremities of' the upper |
rings d* d°;respectively —that -

surfacesofthes this
orm acontact with d® and d®

.- -the elevation of the anvil'd carries’ with: it

10

. trical contact normally ,
- od’, @ and d* and ‘make an electrical contact
! ~'Thus the rotation:
et B?, caused as hereinbe-.
' ;internﬁttenﬂy ‘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.

- ~between ¢ d* and d° di°,
" of the'electromay
; 15

20

g8 ‘
- mally in contact therewith: " One of the ter- .
- minals ¢*is 5o fashioned that as the insulated
_ block B, carried by the electromagnet; is’
o . brought into contact with'it it .is pushed
©U 40
- trically with 'the terminal ¢ for the’ purpose
. hereinafter * described: ' The; forther “and’
- slightly-continued ‘rotation of the: electro-

. tunkin
- to effect by the

“the ringing m

~.contact with terminal ¢®;-
© pose hereinafter specified. - - SRS
- The shaft A, rotating in the direction of
-the arrow, (see Fig. 1))
that the block B is brought from its normal
shown in dotted lines

existing between: d°,

fore.stated, ‘wil

the triad of springs; for the réason that they
‘are thrown out, as already stated, by the at-.
‘traction of the armature g
- the circular electromagnet B2, =
- -Attached to the frame B, in proximity to
-+ v the'rotating armature C, is a series of insu-
g
e ¢, are in the form of straps. _
© extremities at ¢%¢* (shown in dotted lines .
- Fig. 1) are.in contact with the two collecting-

B,

al line-terminals; two of which;
Their inner

lated electric

o rings respectively connected to the extremi-
‘ties of the coil inclosed: in the. depression in
‘the ‘electromagnet, * Two others; % ¢ tors

minate 1 proximity to-the periphery of the

- electromagnet: B, but without a normal con-.
tact. - Other arms’¢® ¢® terminate in prox--

imity to the electromagnet, but are not nor-

thereby outwardly and makes contact elec-

magnet brings this insulated block BS agairist

the terminal ¢* and forces it into- electrical.
‘This isfor a pur-

m Fig. 1 in about- eighty-four.seconds. . Of

. course ‘this may. be varied: to any ‘assignable:
- degree that may be desired,” o
. In Figs. 7 and 8 1 have shown this ringing
‘mechanism combined with a multiple and &

- -well known and hence- is. only indicated.
~+““No.-1” is supposed to be the calling-sub-
scriber’s station .and. set. -~ “No.- 27 1s sup-

" The ends of-‘eac}:“tbbf_‘ theseare |
oints underneath

g e X3 o

the relay 6,
“contact.9 being normally closed on Tine. 10,
|:whenge -it. branches on line 11, ,
‘transmitter. Tr to the ‘arm -of the receiver-- -
-hook; ‘thence " through ‘line 11 ‘to normally
: &}ﬁsed’ contact'12, and therce to.the ground:
The- &

toward the face of : ‘ Ce
... i contact 15 on armature 14; passing through.-. .

-aJamp 16, thence-.to the ground-line, thus en-,

er 1z1n%l

-naltot

‘Line 10 is‘connected. tk
sleeveof the plug to line 21, both in the oper- .
ator’s set.: These ‘answer the ‘purpo’se of i
‘talking-lines when the connection 1§ com-
plete.. Line 19 through the collar of the jack -
18 is connected with the Collar of the plug 22

‘and line 23 of the dperatbr"s-VSe_t, SO t]g

‘plugs . are three-point.

18 timed t0 rotate. so' | -over line 13."

g system, with circuits'so arranged as
f ~¢ombination ‘the results al-
-+ - ready specified, the line -and circuits with the:

60-accompanying apparatus: being shown dia- |
--grammatically; the apparatus, other: than
i chanism,. being that which is-

e sed to be the ‘called -subscrlb(—‘l’s station

tallic arm’makes two ¢ontacts, N o0s..1 and.2

thus ' bridging  between .thé' two ‘contacts.
| Circuits: may now be.traced -from the
. evabion of the 1th it | battery F by beginning at one side
" the insulated blocks d* ¢* and will elevate the | ine 3 "line. ‘

inetal springs @°. d¢, thus. breaking the elec--

4, and line 5, through' thi
thence to armatiire 7 of T :

2

pposite pole of the battery also goes
thr‘Oug}ix-

‘the. circuit.. - The current through ‘this_cir-

and:set.  The circuits of the multiple svstem'
“are shown diagrammatically in'Fig, 7. When -
No. 1 lifts his receiver from the ook, theme- "
e main -
hrough -~
s

through ‘the

8o

line’13 to ground. 'This completes -

cuit energizes the relay 6, closes armature 14, : -

oloses contact 15,.and thus shunts the ‘eur-

and lightin%'larn 16, which is a sig-
16 operatorthat No. 1 has made a call.

‘The operator then inserts an-answering-plug

rent from the battery from line 5; through -

85

jo

in the ‘answering-jack 17, which has three. T ‘
poitits, one-for the tip; one for the collar or:" -

sleeve of the plug, and & third for theeol- = . &
lar of the plug:” The tip and the collar or gz -
sleeve are connected with lines 11 and 10, re- e
spectively, or the circuit connecting the sub-
scriber. - The collar 18 is connected by line = S
19 to relay 8 and thence to the line conneet- -
100 . = :
‘Dected through:the tip of the plug to line 20, =
£th'roug “the collar or: "

ing the lamp ‘and ground. TLine 11 is éon-

with the three-point jacks. By tracin%»line
23.it will be found to pass through the lam

105

at the -
lugs . corresponding

24, thence through a resistance 25 t6 the bat- -

tery-line’ 3, through- the battery ‘to ground-
 13.- -Commencing at the plug it -
-connects with the collar of the-jack, thence

over line 19, through relay 8, to ground. -A -

‘causes it to: remain’

relay 6 and lamp 16." "On insertin
to't 155 :
be No. 2-and represented -on the board: by

! jack 41, it makes s contact 42 with the tip of

fL e

-part of the energy of the battery F therefore i
asses over this line and would light lamp 24 ..
: -E’ut for the fact that supervisory relay 84 is
-eriergized: over the metallic line and the an-
- swering half of fthe cord-cireuit and closes.a ©. = = .
-shortcircuit at” 86 about .the lamp, “which -
' nain-dark.  In energizing re-< .
-lay 8 it attracts the armatiure 7 and breaks <.
‘contact 9, also .contact 12, thus cutting out:
i a t’{a‘e call-- -
ing-pluginto any jack; we will say; be onging
¢ 1[1)6_ (%lled"subsg:i‘iber; which is-assunied to.

1207

res

e

110 i
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the plug, conﬁacting 43 with the sleeve of a

- plug and contact 44 with the collar of the

jack and collar of the plug.  The connections
42 and 43 are the line counections.- When
these connections are made, a circuit is es-
tablished from .the battery F, through re-
sistance 45; line 46, to the three-point switch

. 47, which is normally in condition shown in

‘10

5

20

25

30

“the drawings, making contact 48, line 49, to

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,

the opposite pole of the battery being also-

connedted 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-

ture to its face, and by virtue of the continhu-

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

‘bé héreinafter described, actuates a circuit

which rings the called-subscriber’s bell first

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

not answer before the completion of the

- ringing. Should the party net answer, the

. 35

.40

45

50
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electromagnet continues to revolve until the

block B®. closes, as hereinbefore described,

contact 30, which actuates a don’t-answer
signal and brings up against the switchi abut-
ment c®, closing contact 31 between the two

springs and actuates a circuit which breaks

the circuit in which the electromagnet is in-
cluded, and thereupon the rotary eclectro-
magnet B® is compeﬁ)ed to return to its origi-
nal position by the tension of the.spring B2
The don’t-answer signal is located in a eir-
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-
tery G, line 62, to ground. By meuns of the
induction-coil windings 1L H the buzz of the

interrupter is heard by the calling subseriber,

whereupon he'hangs up his-telephone: ‘
As already stated, the insulated block B3

coming in contact with ¢® closes contact 31,

and this establishes a civeuit as follows: Over
contact 31, over line 32 to line 52, Lo line 53,

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

60

65

collar of jack 41, thence over linie 54 to relay-
coil 55, thence over line 56 to ground. Be-
ginning again at contact 31, passing over
line 63 to fitst coil of relay 64, thence to three-
point switch 47, over line 46, through vesist-

‘ance 45, over line 3, to battery, then over

line 13 on the opposite side of the battery F
to ground. This energizes the loc-king-rel%y.i

815,880

64, opens contact 50, and closes contact 65.
This interrupts the circuit over line 51, con-
nected with the energized coil of the rotating

_electromagnet B®, releasing its armature C
from contact with it b

the action of the
spring €/, 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 I 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
connected to ground by line 13. This 1s 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 just 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
answeis by taking down his receiver he

70

75

8o
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100

closes contacts 69 and 70 with and through

the arm of the receiver switch-hook. Under
these circumstances the talking-line then
would be closed between the two subscribers,
as subscriber No. 1 has effected a correspond-
ing contact by having previously withdrawn
his receiver from its switch-hook. = 1t also es-
tablishes the following circuits: from con-
tact 70, through the recciver hook-arm, over
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 11,
line 3, to battery, on the opposite side com-
meneing with contaet 69, line 91, to contact
42; with the tip of the plug, then line 79, con-
tact 80, line 81, line 58, through repeating-
coll winding 1L, to line 59, to the opposite
side of the battery. This cireuit operates re-
lay 77 and its armature 82 to close contact.
83, whereupon a further circuit is established
very similar to that established by the clos-
ing of contact 31 instead of goingover line 63.
From the locking-coil 64 it pases over the ar
mature 82, through contact 83, closing over
line 53, to the collar of the calling-plug, thence
to the collar of the jack, thence over line 54,
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-

105
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. samo

uponcloses contact 65; breaking contact 50,
and establishes the circuit already described. |
-Opening contact 50resets the rotating electro-
~magrnet B* by destroying its magnetism and.
5. the releasing of its a ' '
_-.Teturns to its original position, as stated, the'

ature, whereupon it:

same as though it had advanced in its rota-:

- tion until the insulated block B® thereon had

‘_IO

“thislatter circuat passing
“contact 83;'shunts out

closed contact 31. - It will. be” noticed: that

overline 53, through.

the lamp 68, so that it

. -gives-no indication by lighting, -as alréady

* statéd in a former instance.

After the termination of the conversation

‘between the two subscribers. they proceed to|

hang up ‘their receivers tpon the receiver-.

- hooks, thereby breaking contacts 1 and 2 in

.20

the calling subseriber’ssét.. Thisinterrupts a

. cireuit heratofore established .on‘the calling-
.circuit, through relay 84 ‘and opens the short-

. cireuit about the supervisory signal 24; which
- ishghted over a circuit from battery F; as fol--
~ .+ Jows:"owerline 3, line 85, through the super-.

a5

visory lamp 24, line 23 to.collar 22; sleeve 18
of jack17, line 19, relay 8 to ground, from the

oppositeside of

- ground. ‘Aparallel circuit is established during

conversation overline 3; then over the wind- .
ing repeating-coil H’ through relay 84, closin g
contact 86, thence to'line 21 to the sleeve of -

. the jack, tlience to contact 87, thence over:

line 10'to.contact 1; over line 11 to tip of the

‘ plug'in jack 17, thence over line20 to wind-.

This ‘cuts -out lTamp 42 during the time of

SN thereby: becomes:a clearing-out signal by its

" :being.relighted wlen

f 40

the hook, and contact;

1 and 2 are broken:

- The breaking of contacts 1 and 2 destroys the
- power of the relay 84:an

d opens contact 86.

When: the called ‘subsctiber. hangs up- his re-

ceiver and breaks contacts 69 ‘and; 70, the’
/. -same ‘action takes place by the breaking of
contact 83, shunting the circuit over line 67,
lathp 68, and-line 53, as already explained,

-thereby lighting lamp 68, serving as a clear-
--ing-out:signal for-the called subseriber: =+ .

osertingof- the plug she’ w'll throw the lever |

.- The three-point switch 47 may be used for
detaining. theaction of the ringingzelectro-
magnet B3% in case the operator wishes not to’
ring thé:subseriber at..once.- Upon the'in-.

. to-the left, breaking contact 48 and mak-

< eontact 50 of the electron

JAng contact 89. “The breaking.of the con-
-tact. 48 opens. the eirew

» to ‘hine-49 and - to-
agnet. The making
. dircuit, as fols
90, through coil 66-

y Tine 67, through lamp 68|

“theealling-plug and .
rqver]ive. 54;:th

the

.and subscriber was-busy:

‘The manner of Frodu,ci(ngthe in(fuced»current ~
dsiold and wel

lines 94 and 95, léading

the receiver is hung on |

‘that is-selected _
-rent from this'mechanism . over:lines.94:and.

-calling-plug to:lines 72 an
‘called subscriber by ringing the bell 97.
have shown but one called ‘subscriber

-and by old and well-known means ring such
“one of these subscribers as may be . desired.’
-All'T desire to illustrate-is the connection; of o
this'bank of ringing-keys with the system as - ‘
showing the manner of.introducing the ring-

‘ing-up mechanism in order to call the called

~a single ringing-key Tor Single subscribers on -
“that line, without, departing from:this inven-
blom. o e e
. In Fig. 8T have shown this system as ap-.

“#pliedito.a trunking-board, and especially the s

B

busy signal. Tts use in:this-case would be.

as follows:: Suppose the line; to the called: .-
An operator could ;.
thus insert-the plug in'the jack:of this:line,-
and during ‘thé time this lihe was-busy the 7
cireuit ‘just. described through the lamp 68
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 the shunt maintained
by the contact 83 would.be opén, the signal -~

68 would light, and the-operator- employing: -
‘that signalwould be given a visible indication:
~that she was at liberty then to goahéad’and ..

-call” that subseriber, " :Of course.this ‘would ‘
be used only in case of a.specially urgent call, . - S

s

e

‘at ‘which time' the - answering-plug -would . "
necessarily be withdrawn to prevent the call-

ing party from overhearing. the conversa-- " -
‘tion. . By closing - contact 48. the ‘operator
“can start the ringing-machine as it restores
“the circuits, as already described. ' It is un-, -

8‘5',»

necessary to describe thecircuits of the op-:- :

-erator’s set) as they are commofi and in every .
elay: ; . 1the | day use and form no part;of this invention. .
‘the battery - over line-13.to |

" The interrupted current:caused by the in-
terrupter 61 produces:a nduced;-fcurjrent;;;-_g_ v

‘through the ‘windings: H, . and. thereby: is:. .=
‘heard in the ear of the calling subseriber. . = =~ -
95

| understood,. and. therefore is
not descrihedindetail. . T

in jack 17, thenee over lin wind- |’ The raising of anvil d breaks contacts 75
. Ing-repeating-coil H, line 59 to  battery. | ;
©. -~ the conversation betwesn the subseribers. Tt

80 and establishes contg,

92-and 93 over.
elective ring- .
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 o.describe them,: :’

I preferably - employ,. however,..a. bank: of .
keys in which any one depressed. will so Te- .

‘main-until another is depressed, when the

former releases. - The depression of any key
throws the: generator-cur =
110
.93, through the -

95, through contacts 92, and oh th ‘
9L and calls the,

18 scriber. .o‘n.;theg,-;;.u
line; but by the arrangement of this bank of-

known, it is obvious to those skilled in the art .
that I may put four subscribers on_the line

‘L20°

subsériber. . Other systems might be used; as 125

5

9o .-

1c0 RN

en ank of 115
ringing-keys,. all of which.is old and well: .
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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

5 a trunking-line between these two boards;
also, especially the arrangement for .calling
subscribers and dutomatic mean- for intro-
ducing the calling-current, discortinuing the
same, and giving disconnect-signals to the
fo ‘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
15 switchboard she immediately instructs &n
~ operator at the Y switchboard, by means of
a special circuit, (not shown and to which she

canhave connection by a key at her disposal,)’

the number of the subscriber called for. The
K operauor located at Y switchboard assigns
to the J operator the number of the trunk
which +he, the K operator, -desires to use,
whereupon the .J operator inserts the calling-
- plug 140 into the trunking-jack 98, which is
25 X switchboard - terminal of the trunk as-.
signed, as before stated. At the same time
the K operator proceeds as foliows: Picking
up the trunking-plug 99, which is the oppo-
site terminal of the se’ected trunking-line, she

3 = teststhieline of the ealled su’nsm‘iber%y touch-
ing the tip 101 of the plug to the sleeve 102 of
the jack and assuming she findsit not busy will
insert the pluginto the jack.  Both operations

20

. inmaking a trunking connection are thesame -

.35 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 isnecessary that both connections
just deseribed-—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 subseriber*—be made tostart the op-
eration ol the ringing-machine.  Frony this
point the ringing-current is applied through
the trunk and through theconnectionatthe Y

; 4o

43

switchboard to the ealled-subseriber’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
hisreceiver from the hook 8§ before, and the
disconnect-signal at the X switchboard oper-
ates in the sime 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
60 been indicated to the J operator at the X
switchboard. The J operator will then with-
draw the calling - plug from the frunking-
jack, the withdrawal of which automatically
signals the K operator at the Y switchboard
65 by the lighting of a signal associated with

50

55

‘of the circuit is over line 130 to ground.

815,380

that trunking, wuereupon shé, the K opera-
tor- at t.hej'%',switch' 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 earth¥is nor-
mally open at the contact 131.  Ience 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 fiis contact 131. A circuit, how-
ever; is made from the battery T to line 3,
coil I, line 78 to the coil 77, tine 76, con-

8o

tact 75, and sléeve 73 of the calling-plug to

contact' 105, line 106, line 107, coll 108,
line 109, coil 110, line 111, contact 112, tip
141 of the calling-plug, line 79, contact 80,
line 81, line 58, coil I%, 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 lam
115 by the line 114 and’ the resistanece-coil
116. It is dsumed that the operator=ias 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, c0il 118, contact 119, line 120 to lamp
115, a shunt-about the lamp through the line
114 and resistance 116 having.been already 100
completerd, thence continuing through line
121 to the collar 122 of the plug, thence to
sleeve 102, line 123, coil 124 of the cut -off -
relay, thence over Iine 125 to ground. This,
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-
talf)lis’hing of a circuit through coil 118 actu-
ates its armature and closes contact 126.
This establishds 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, thenee to tip 141 of the plug,
thence to contact 80, over line &1, line 5% to
coil H, line 13 to ground. The opposite r}l;{c
¢
current now passing through coil of the relay
110 is sufficient to operate it, whercupon it

85

go

95

1058

115

r2o

.closes contacts 131 and 132, contact 131 es-

tablishes a ground connection at G’ through
the sleeve 133 of the trunking-jack 98, and
the closing of contact 132 putsa shuntaround
the coil 110 of the relay. The relay, how-
ever, remains closed, because of the current
passing from the battery F, through contact
131, through the circuit already traced to-
contact 131 to ground. The circuit through 130

1235




 relay 128 closes ifs ar ,
- chanically breaks contact.

* spring-arm 135; and ther.

= _and over the ¢

"o

-+ lay 118 and conta
~breaking of contac

s

+.. as.contact 119
A
- but relay 128 remains operative b

- 20

e leads:to the op.
~omanner
. tact 138 is established, which clo

- 25

- of thé plug. ' B
- .contact 138t
- to be rung up;,
“Same ‘circuits a;
i if+he’ does not ‘
- place with regard to the
. -.as heretotore described,
" the ringing mechanism i

'T;‘;o.

v:‘ss.

- circuits as trace

45

' breaking the cont
“rent - off: from rel
. contact 113 ‘and

:"50

. through it
-« operator upon; the Y
~ - trunking -

55

-~ From the center
- ing-line 142 direc
- pose-of this is t
_‘through all' the

05

‘arms 134 and
“lamp 115 and

- through

- completed through, the sa

B contacts heretofor

“is;broken, as her

- - -nection with Fig. 1,
© nect-lamp 68 is light,

.clearing-otit signal,

:. - the circuit,
1 odition.
i the medium of lin
-~ thetalking-line, bu

mature 134 and> _
119and makes con-:|
ture- 134 ‘and - the
eby passing the cir-
oil through  these two:
‘135 and over line: 1207to the.
from thence through line 121-
ireuit. already described toline .
125:and ground: - Thie lamp, however, is not
actuated, as it still remains shunted by con-
tact. 113, as already stated. . The “eireuit
heretofore mentioned as; passing through re--
ct 119 is broken by the.
119, The actuation of -
contacét 126, and as soon
) .is. broken current; ceasing ‘to
ow. through relay 118 breaks: contact. 126
Y virtue of
the switching of g current through arms;134
and 135, as already stated. The operation
of-relay 128 also: breaks contact ‘137, which
erator’s telephone in the usual
for obtaining. the busy. test,.and con=:[
ses ‘the talk-

e boards over line 109;.
line 111-to.the tip 141
¥ virtue of the closing of this’
he called -subscriber is enabled:
as already stated, and by the-
s shown m Fig. 7, whereupon
answer the same action takes'

tact ‘between the armas

cuit from the coil 128,

the relay 118 closes

ing-circuit, between th
coil 110, over

ritiging mechanism, .
ind if he does answer
s stopped by taking
phone off the hook, a_n;f the talking is
me circuits and the .
through the trunking:line."
‘receiver and breakin, ‘the
e described in his tele %one’;'
rough line 76 and re ay 77
einbefore described in con- |
whereupon the diseon= "
ed, thus operating as a
as hereinbefore stated,
erator at the X board with-
om. the trunking-line jack,
acts therewith, taking cur-
a¥ 108, theréupon breaking
' shunting around lamp 115;
which then beécomes lighted by virtue of the
cireuit. ﬁfom"'.‘,vbattéry Fiy assing’. directly"
,-48 already ‘state(ﬁwhereupon the:
board withdraws. the -
; plug from . the called subscriber’s:
jack, thus restoring all-of the parts of all of:
s to theirnormal position and con-
Therelay-coil 1081is bridged, through -
es 107 109, directly across
tis of sufficient impedance
circuiting the voice-currents.
of:coil 108 runs the cohnect- |
tly to battery B, : The pur-
0: keep?, relay 108 energized
conditions of sending select-
ive signals over this trunking-line to a called f

the tele

d

n-hanging up hi

S

set the current th

whereupon the of
draws the plug

to preventshort-

‘either.on one's
-ing-the mome : h ‘
-currént. Hence the battery F* will have a . -

the other of the coil 10
‘onesidé of the other. o

.used herein T mé

‘signaling

v

-rest, then three rings; and
.other’ arrangements
will also be seen; t, .
“ways starts .,immediat'ely; upon the i R
which “differs from ;¥
employing a divided: "~
95"
~or.may n,otfsend;;ou_t‘,_ring"i_n‘g-currents": 5
g to the position of the L

the ordinary sche
Ting-contact ipon’a T

-immediately, accordin
‘parts. S
. ‘What T claim js== . =

-ratus of a telephone-

‘of a continuously-r
ture. revolvi
- ment longitu

bréacing-the sh
.a fixed portio
trical mearis
‘net forthe

in contact tl

‘net, means attach
-electromagnet -wh.

' netic means for
“the - circuit en
‘whereby the ar

‘and the electro

“as described. R
= 2. Incombination with

-of a.continuously-re
‘ture ‘revolving therewi

subscriber. - T
lished. by dep
are such. that

nt of the passage of the ealling-

complete circuit through either: one half or-
8:-to the ground at the -
f the selective ringing-:
key. keeping “its ‘armature’ and contact 113
closed. '.‘O,_t%erwise we wotid have a vibra-
tory effect, due to the alternations of the al-

“ternating current of the signal. -

he " differént circuifs- estab- -
ressing. selective ringing-keys -
& ground connection is made’”
ide or the other of theline dur- - o
10

75

By ““intermittent periodic’’ ringing device -

an such aringing device that
comparatively long intervals of Test or of no-
current oceur’ throughout. the. sending of the

wise of the periodic
regular ‘shoct  intervals, T
referred is-that described, whe )
ellis first given one ring fo
of rest, then two rings foll

. The "arrangement
rebyﬂtiéfc_‘all-i
owe

could be employed. Tt
hat the Tinging-cur: ,
) e insertion
of ‘the connecting-

e o

pl_u§,
‘revolving shaft, which
may

1. In combination with the finging appa-
substation, s Tinging de- -
entral station;.consisting

vice located at, theic
ng therewith ¢

v (ﬁnally-in thel
cirenlar’ electr

apable of move- -
he line of the shaft; &
omagnet: concentrically. em-:

urpose of bringing the armature _'

contacts. are: ma

de to. actuate the ringing’:
mechanism gt th

e substation; an electromag-
automatically.discontinting
ergizing' the  electromagnet -

1 magnet returns: automatically
‘to its original

ency. of its ela

Tatus of a; telephone-substation, a ringing de-~.
vice located at the ce

volvi

ment longitudinally

a circular: electromagnet concentrically em-"

ﬁhe-'ring_ing' a,ppd{; .

80

oI ringing current; which is other-"
type or that broken by =~
85

llowed by a period ~ -
d by a second -
so on. - Of course. =
: Itgs.
current’al- - o

[

100,

¢volving shaft; an arma- = "

tos

aft, but elastically attached to
n of the sustaining-frame, eléc- s
"for energizing’ said electromag="" ..

110°

erewith, whereby said armature. o
‘compels a partdal rotation of the electromag--

, ed to the periphery of the -
ereby 'a series. of ringing’

1YL

-

mature is released therefrom: -

120

position by virtue of the résili- - -
stie conllectiqns , ‘\substantially s

r25

ntral station; consisting
ng shaft,an arma-
thicapable of move-
in' the line-of ‘the shaft, -

130
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o .

10

bracing the shaft, - elastic connections be-
tween the elcctromagnet and a fixed portion
of the sustaining-frame, electrical means for
energizin% 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

15

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 con-
nections; and means whereby said electro-

magnet is 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

30

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 electroma gnet
for the purpose of bringing the armature in
contact therewith, whereby said armature
compels a partial rotation of the electromag-
net, means attached fo 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 resilicney of its elastic connec-

_ tions, and means for energizing said electro-

45

50

55
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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
subseriber has not answered, substantially as
described. - : .

- 4. In an electrosignaling apparatus for a
central ‘station of a telephone system, the
combination of a continuously - revolving
shaft, a series of electromag.iets one for each
operator’s set arranged concentrically upon
said shaft, a framework with sustaining-
brackets each ha®ing appropriate bearings
for said electromagnets, a spring eonneetion
between each of said magnets and each of
«-id 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

65

electromagnets, each of which is in close
proximity to each of said magnets, said ar-

816,380

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 Jor completing a circuit from said
souree through the coils of edch of said elec-
tromagnets respeetively, by the completion
of a conversational circuit, whereby the said
electromagnet is caused to revolve due to the
contact of said axmature, ringing mechanism
and circuits actuated by said revolving elec-
tromagnet, 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 over 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 scries of contacts actuated by said
stop, whereby the tircuit by which said elec-
tromagnetis locked to the armature ishroken,

“thereby automatically releasing the armature

from the electromagnet, substantially as de-
scribed. " B

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

70,

75

8o

85

[s14

100

ros

the stationary framework to permit rotary

motion, means for encrgizing the electromag-
net of said relay whereby the two parts are
magnetically attracted and rotate in unison
while said electromagnet is energized, sub-
stantially as describeg. %

7. In "a. telephone system, subscribers’

lines; an operator’s connective devide. s ring-
.ing-generator, snd means to connect said gen-

I10

ts

erator to said device comprising in part a ro- -

tatable shaft, a circular magnet or relay com-
prising two parts, oue a disk armatere 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. :

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 coruprising in part'a

120

125

13¢




- rotatable shaft, a circular magnet 'cyo‘n.lpris"—f

- ing a.disk armature mounted to rotate there-
~with, and a circular shell or core having a
magnet -coil ‘wound . thereon; a' support on-
which said core is rotatably mounted; and a
spring" yieldingly connecting. said ‘core with
csaid support, o T e
-.79, In atelephone . system, “subscribers’’
lines, an' operator’s cord-circuit, 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:
. core or'shell through which said shaft passes,
the said -armature being mounted to rotate |
with said 'shaft’ and’ being longitudinally.
movable thereon, and the said shell being
“supported-independent of said shaft, a coil-.

WL
wn

1O

- spring surrounding the shaft and within the

20

“shell and having-an end connected with the

shell and another with the support. .

7 10, In-a telephone central_—_ofﬁce‘;ﬁﬁging]
apparatus, the combination with framework,

©of a cylindrical rotatable part therein, con-

. tacts on said framework neat the said cylin--
25 on v ,
.~ tions, projections on said-cylinder to operate
- sald "contacts as it-rotates in one direction, -

der, means to effect its rotation in both direc-

- and means for: préventing .such operation

30

rection.

‘when :the cylinder - Totates in the reverse di-

11, In g tel}é‘p'h’dkn.é ';\ééntréleofﬁce i‘ihgihg"
apparatus the combination; of .a - cylinder

- mounted to_rotate forward and backward

« ‘ 35.

-therein, pins, lugs or projections extending-
from suid eylinder, contacts maunted on the
frame in the path of said pins, lugs or projec-
- tions, . dnd means for drawing in said:pins;.

- lugs or projections:in the backward rotation

3 ‘ 40

- _apparatus, a rotatable element having a pin-

cor plunger in_its periphery, ‘a’ longitudinal
..o woooplunger coacting with. said peripheral plun- |
EER

50

6o

~‘apparatus, a rotatable.shaft, a cylindrical
‘element adapted to rotate independently of

:  ‘6 5 ,said shaft',_.a circular disk }‘o’_t‘atably‘ secured

of the ¢ylinder so that the contacts are not

then operated.” " -

12, In a° ‘teleph011e'-éehtr}ai-o,f_ﬁ_cé i'inging

ger to project the same beyond its normal po-

: sition, aspring-to:force said:plunger back |
“~into the ¢ylinder, meéans to press on said lon-

- -gitudinal plunger: to' project the other, and’
- contacts located within operating distance of.

said projected plunger.

[}

213, 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.
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,
and means to simultaneously press upon and

release all the longitudinal plungers.” . - °
- 14.'In a: telephone: central- office ringing

R -78'1"5,,‘380

“don’t’- answer”’

o

o said shaft_but'lbngitudiﬂélly movable, con- . -

‘tacts located near the periphery of said cyl--
Jinder, plungers radially movable in the pe- =
riphery of said cylinder, longitudinal plun-

gers projecting from the end or face ‘of said

_cylinder and codperating with the other plun-

70

gers to force them outward, and means to. .

forcesaid disk against said cylinder to rotate

the same'and operate the plungers. L
15. In a telephone central-office ringing

or magnet comprising a disk armature rota-

, i 75
apparatus, a rotatable shaft, a.circular relay .~ .

tably secured to said shaft and longitudinally.’ -
movable, a concentric magnet core or shell :

rotatable independent of said shaft and hay--

s

a coil wound ‘thereon, a .springconnecting: :

said shell with the framework, plungers mov-:

able in the periphery. of said shell, longitudi-:* .

nal plungers coacting with-the other plungers : -
| to force the same outward, means to-force

them inward and the longitudinal plungers .
back; contacts mounted in the path of the -
projected peripheral plungers, and means to..-

the armature, project the plungers and rotate

close acircuit through said coil to draw up .

| ‘9o
‘the cylinder against. the tension of the said

spring and when said circuit is broken.to re- "

‘lease the armature and draw in the plungers’
‘so-as not to operate the contacts.on the back-:
~ward rotation of the magnet-eylinder. -

the 95
~. .16, In a-telephone-exchange, the combina- -

tion with line-circuits, of operator’s connect-

mto-one of said cireuits by the act of con-’

necting said means thereto, a time-limit ap-. -
‘paratus, and a “don’t-answer” signal auto-
-matically operated by said time-limit appa~
|-ratus after a predetermined time. Lo
1:-17. In a telephone-exchange, the combina--
tion with line-circuits, of operator’s-connect-

ive means to interconnect said circuits in

-pairs, aperiodic calling. device introduced- . -
mto one of said. circuits by the act of con- .
mecting. said means -thereto, an -automatic

time-limit apparatus for cutting off said call- "
‘ing device after a predetermined time, and-a’ -
? signal automatically oper- - = -
-ated by said time-limit apparatus aftera pre- = 0 -

2

i-determined time;=

18, In g télephohééeﬁichaﬁge ‘the combing-

'ive “means to interconnect, said ecircuits in
pairs,-a- periodic. calling device “introduced

100

xo5

1o’

115

tion with line-circuits, of operator’s connect- B

‘ive means. to interconnect said - circuits in
‘pairs, and a periodic calling device introduced .
‘Into one of said circuits by the act of con=
necting said means-thereto, an automatic -
“time-limit apparatus for cutting off said call- -
.ing device after a: predetermined .time, and

120

_an(f)pez;atqr’._s,discomiecting-signél'automatic-;. L

ally operated by said time =limit apparatus:
after a predétermined time. . " -0 0

25

:19:-In'a telephone-exchange, the combing- . ’

‘tion with line:circuits, of operator’s connect-

'ive ‘means to’ interconnect said circuits in_
-pairs, a periodic calling device introduced

130
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into one of said circuits by the act of con-
necting said means thereto, an automatic
time-limit apparatus for cutting off said call-

ing device after a predetermined time, and a-

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

20. Ina 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 OE said calling device and said time-
limit apparatus. : -

21, Ina telephone-exchange, the combina-
tioni 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
afterapredetermined time, a ““ don’t-gnswer "’

" signal automatically operated by said time-

30

35

40
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limit apparatus after a E.redetermined time,
and an automatic- cut-off device also opera-
tive after a predetermined time to cut off
said calling device and said time-limit appa-
ratus. : e
22. In a telephone-exchange, the combina-
tion with line-circuits, operator’s connective
means to interconnect said circuits in pairs,
& 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

50

5

wn

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-
paratus for cutting off said calling device
after apredetermined time, a *“ don’t-answer”’

and an operator’s disconnecting signal auto-

* matically operated by said time-limit appa-

6o

65

ratus after-a predetermined time,. and an

automatic eut - off device operative during’

said predetermined time to cut off said call-
ing device and said time-limit apparatus.
24. Inatelephone system, the combination
with a telephone-line, of a periodic ¢alling de-
vice connected with the line in the act of cs-

. 815,380

tablishing a connection therewith, a time-
limit apparatus, a “don’t-answer’”’ signal
sutomatically operated by said time - limit'
apparatus after a predetermined time, and
an automatic cut-off device adapted to be op-

70

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, & “‘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-’
odi¢ 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. ' -
27. The . combination with subsctribers’

lines, of & 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 aiter a predetermined time, a ‘‘don’t-
answer’’ sighal and an operator’s disconnect-
ing-signal automatically operated by said
time-limit apparatus after a predetermined
time, and an avtomatic cut-off device opera-
tive by the response of the subsecriber 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 conneéction and to always send out

75

8o

85

g0

95

j fele]
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ringing-current 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 telephome-
line, of an operator’s connecting-plug, an jm
termittent periodic ringing device adapted to-
be connected with the line by the aet’af in--

ringing being followed by a greater number
of short rings than in the previous period,
meanis to cause the device to immediately

‘send out ringing-current upon the insertion

of the plug. and means operated by the re-.

120

serting the plug, each intermission in the .25,

130
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e ’ép011$e of the called subscrlbertOdlsconnec t
-+ and restore the device to normal position.-"
"+ .-30. The combination. with -an. .operator’s:

"5 line; of a ringing device associated with the

"+ connecting ‘the device with the cord-circur
“to signal the subscriber upon; the connection:
- of the cord-cireuit with the:trunk and ‘the:

10 trunk with theline,substantislly asdescribed. |
- 31.The combination with a cord-circuit, |-
id-circuit is:con-:

of a trunk-line with which said ;
" nected, a subscriber’s line, 4 ringing device:
- associated with the cord-circuit, and means.

with the subscriber’s line and to automatic-:

.. response of the subscriber. o i
.20 32..The combimation with & cord-circuit, a-
© . nected, and-a subscriber’s line, of a ringing.
“i. " device and a ‘disconnecting-signal associated-
%0 ‘with said -cord-cireuit, and means for auto--
'+ zg matically operating said device upon the:con-
" “nection of the trunk-line with the subscriber’s
- line and to automatically disconnect the same.

: upon the response of the subseriber; said dis--

-+ conmecting-signal being thereafter under the
" 30 controliof the subscriber, . v
.7 33, The combination with subscr:
~.. < terminating -at different offices; a cord con-:

“ing “between- the' offiegs, ‘of ‘supervisory sig-

s nals and a ringing' device associated with the.
* 7 ¢ord connector, means for automatically con-
"~ necting said device: with'the.cord connector
. upon. connecting -said connector: with- the
. trunk-line and the latter with the called-sub-

© " a0 seriber’s line; and: further means for-there-:

. from ‘the substations, whereby the operator
~.at the cord connector has complete supervi-

sion-of the connéction. = .

*.34.+The’ combination

o4

. sending - signaling ~ current -over the called.

50 line, -a ‘‘don’t-answer”’ signal, a switch for
“connecting the same with the calling line, an:.

. “automatic time-limit apparatus set in opera-
~ tion simultaneously with the automatic ring-

-+ ing device, and means controlled by said time=

" -whereby" the: calling party.is automatically:
-‘notified when theicalled station has’ been‘f'si%

"’_vﬁaledfa%iﬁze,ﬁtime,‘Substaritial‘ly‘ds'des_crib'e .
L 3sT

. 60

““answer” s1%:1 -a switeh fo ] Y 2
. samewith the callingline,an automatic time-
65 limit device set in. operation simultaneously

T : ‘ _ “ating said switch, whereby the calling party . L
- gord-circuit, a trunk-line-and a subscriber’s |

" cord-circuit, and’ means for: automatically |

from the called line andapplying thesaid si
nal to'the calling line, and an automatic tim
1imit device for bringing about the operation

“to automaticallyconnect the same with the |lim ) , ,
-of said:switch,” whereby ringing - current is

cord-cireuit upon the connection of the trunk |

~ally render the sameinoperative: upon the: “a given ‘time ‘an > | :

.o Ltransmitted: to-the calling station, substan-
* trunk-line with which the cord=circuit is con-.|" = 8 ‘ : 4 cf R
“called ling; and a cord = circuit at a-central « .. -

‘office for connecting the same with the called g0
Jline,; means controlled: through the agency of . "
-a switch' at the called station for automatic= "=
‘ally disconnecting the“x-'inging—"curfent‘,' ang- o
“tomatictime -~ limit' device 'set in. operation:
- I'when ringing-current‘is applied to the called-
ers’ lines | ’ : ’
f con- | for connecting the same with the calling line
‘ néctor at.one office, and a trunk-line extend-- ‘controlled by said time-limit device,whereby
VIS the called party is automatically signaled for

:’s‘{)ond,' a-Teport to that effect is automatic-
8 a ! . ;\
-as'described: o

! ‘ nd } 1s-for :called line, of a soiirce of ringing-current and’1
‘after controlling the said supervisory signals:

34 with a calling and-
‘called teléphone-line and &"cord-circuit at'a -
_central office for uniting them, of an auto- | i _
‘matic ringing device at the central officefor | ¢ don’t-answer’” signal, and & switch for-con- =~ -0
_necting the ‘same with: the calling line con-" .o
trolled by said time-limit device, whereby the 115
‘called party is automatically signaled for a
“definite time and, upon his failure to respond,

rieans lled by said ti to . the “calling” party, substantially “as de-
“limit apparatus: for  actuating said switch;" T T R

) {.:there: connec
_, e combination with a-calling and a | lin D
60 called telephone-line,. of -an automatic Ting-|:
~ing deyice'at thecentral office for sending sig- | s to sig) ,
_‘naling-¢urrent over the called line, 8 ‘‘don’t~"| the:central office under the electri al contro
al, & switeh for connecting the | r discc > the
'ing device from the line, a ¢ don’t-answer.’’
signal and ‘a switch for applying the same to.

the automatlcnnglng de\nce,andmeans
ontrolled by said time-limit device for actu-
is automatieslly notified when the called sta~: -

‘tion has been signaled a given time, substan- 70 " -
tially as deseribed. .. o oot s

36. The combination with'a calling anda .
alled telephone-line and means at a central .- = ..o

office for uniting them, of an automaticring=
‘ing device’ at the central office forsignaling 75

the called station,a ‘‘don’t-answer " signal,.&
switch for disconnecting the ringing-current,

utomatically iap(}')liéd to the called-line for
~then stopped and a signal, - -

fially gssetforth, 0 o g .

37, The combination with a calling and a' =

office for uniting thgam;of a.source of ringing- " »’ ‘, S
current and a Tinging device at the central ./ - :

v ITen 1 .called ‘g5
line, & “don’t-answer” signal, and & switch'_. "

‘'8 definite ‘time; and: upon his failure to Te--
ly made to the calling party, substantially -

38, The combination with & calling anda’
dag oo

‘an automatic Tinging-device at the central . -
‘office for-connecting the same with the called
line; ‘-meansic().ntrol% ,
-a switch-at the called station for disconnect-

ed through the-agency of *

ing the ringing-current, an automatic time- x

limit device set in operation when4heé ring- - - s i
-ing-current. is applied to ‘the called line;~a~. "0 "

a Teport to that effect is-automatically made

seribed, 0Tl T n g
~:39. The combination witha telephoné-line . = . .~
extending to ‘a’central ‘office and meahs for

ting it with a-second or calle
automatic® ringing - device an
means for - connecting the” same, with the
called line to signal the ealled party, means at-

of the called party for disconnécting the ring
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swer® signal, and an

the first-mentioned 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
ollice 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 oflice under the electrical control of g |
switch at the called station for disconnecting |
the souree of ringing-current, a ‘‘don’t-an- ‘
swer” signaland an automatic switeh for ap- |
plying the same to the calling line, an auto-
matic interrupter {or intermittently discon- )

necting the rmging-current from the called

line, and an automatic time-Hmit, device to
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-
mitted to the calling party indicating that
there has been no response, substantially as
set forth.

41. The combination with a calling and a
called telephone-line and means at & central
ollice for uniting them, of a source of ringing-
current and an automatic ringing device for
applyving the same to the called ling, 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 flow of current therein, and a “*don’t-an-
1 automatic time-limit
apparatus for disconnecting said ringing-cur-
rent from the called line and applving 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, g central
oflice for uniting them, of a source of ringing-

swer”’

current and means for automatically apply-
ing the same to the called line, means at the
central oflice under the electrical control of a
switeh at the called station for stopping the
flow of ringing-current, a ** don’t-answer Vsig-
nal, a switeh-for applying the same to the
calling line and disconnecting the ringing-
current from the called line, an instrument
the calling Iine responsive to the “don’t-an-

7 signal, w retatable cam forhactuating

swer”
the switeh last mentioned, a device for inter- ‘
mittently interrupting the flow of ringing-cur-
reet in the called line, and an electromag-.
netie device for coitrolling the rotation of
the aforesaid cam, substantially as deseribed.
3. In a telephone system, the combina- |

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 tinging device after g predetermined
time, and & ‘‘don’t-answer”’ signal also con-
trolled by said time-limit apparatus to notify
the calling party
party to respond after said
time, substantially as describe
44. In a telephone system, the combina-
tion with a calling line and & called line, of
means at a central office to interconnect

yl)redet,ermiped
.

them for conversational purposes, an duto-

matic ringing device for the called line, a
time-limit apparatus, and a “‘don’t-answer”’
signal, said time-limit\gﬁxpa :atus being adapt-
ed to cut off said ringingdevce after a prede-
termined time and to comnedt the ‘“don’ t-an-
signal to the calling line to notify the
calling party of the failure of the called party
to respond. ‘ o
- 45. The combinatjon with g calling and a
called telephone-line and & cord-circuit to
unite them, of a central battery connected
with the cord-circuit and supervisory signals
associated with each end of the saic 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,
sald 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-baclk "’ 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 autqmatically cutting off said outfit, sub-
stantially as described,

In testimony whereof T sign this specifica-
tion in the presence of two witnesses.

U "WIOHN G. ROBERTS.
Witnesses: _
NerTiE V. BELLES,
Erviorr J. StobppaRD...
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of the failure of the called .
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