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To all wlwm it may concern:

Be it known that I, VVILLIAM G: Brau-
veLT, residing at New York, borough of

Manhattan, inthe county of New York znd
6 State of New York, have invented. certain
Iinprovements in Telephone Signaling Sys-

‘tems, of which the’ followmg is & speclﬁca-'

tion.

In telephone systems, in mgn‘mhng sub;

10 stations, 4 ‘well known practice. 1s what 1s
commonly termed “automatic ringing,”
which the ringing generator of the central
station is connected. ‘with™ the line of -the
called substation through an interrupter

15 having a rotatable contact device, ‘which

gives ‘alternate _periods. during which ring-
ing current is applied to the line and is cut
off therefrom. Qbviously, any call, when
_it reaches the point at-which ringing over
20 the called line is to begin, may find the in-
" terrupter upon the silent segment of thecon-
tact device, and no ringing current will be

available untll the generator Segment comes |
into the circuit. The periods of connéction -

25 and disconnection are often.of two.and four-
- seconds “duration, respectively, and it will
‘be seen that in ‘this case during two-thirds |
of the time there will be a delay in starting |
the signal averaging two seconds, which is.

36 wholly wasted. - My .invention. avoids this
loss by rendering immediately available at

" the commencement of the ringing stage an
umnterrupted or continuous supply of cur:
rent, this acting. for a ‘definite time, after
35. which the mterrupter is joined to the line,

and -the signaling operatlon wxll proceed as

usual.-
The invention is equally apphcable to
manual, automaticand-combination manual
40 and automatic systems, but, since the prin-
ciple is the same in all; and ‘the manual
furnishes , the simplest embodlment only

that will be herein described. It-is .illus-.

trated by the diagrammatic drawing in
45 which merely the more. essentlal elements
" appear. .
Telephone : subctatlons w1th thelr lines
and customary. associated apparatus appear

at A and B, these -being considered as- the

50 calling . and’ called' stations, respectivel

"Means at the central station C for conneet-,:_
- ing the lines for conversation may be any|
which is desirable. I have 1llustrated: a |

~ portior of a manual cord circuit ¢, provided
55 with an answering plug P and a calling

plug” P2 Assocmted with the cord circuit
‘15" an. -automatic sw1tch1ng mechanism D,
‘the, arrangement and fumctions of thch
~will -depend upon the character of the sys-
-tem of: -which 1t is a part ‘but which, in any
‘event, is adapted to assume suctessive con-.
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trollmg positions ‘in- regular sequénce. In

the present 1nstance, it"is employed solely
as a-means for governing the signaling of
the called subscriber, and for. this. purpose
it consists of a shaft’ d upon’ which is fixed
a series of cams ¢, the peripheries of which
codperate with springs f to force them
against or permit them to. separate from
contacts' g. These cams, springs and: con-

tacts all appear in two places in the draw- .
ing, in dotted: lines in their actual relation -
‘to the shaft' ¢ and: in full lines:at points .-
most clearly developmg the circuit. organi:

zation. In the latter‘case, they are distin-
guished from-one another by numerals af-

ﬁxed to their reference letters. The switch -

shaft with its cams may: be-moved. from po-

sition: to: position by a motor magnet m -ac-

tuating ratchet mechanism. A ‘pulsator p

'supphes intermittent current from battery

B through conductor 10 to the motor-mag-
net g1, and thus rotates the shaft whenever
its circuit is completed at one of the. con-

tacéts of the sequence switch D to ground .or

other return conductor. This ground con-

nection may be’ at some external point or’

local to the switching mechanism itself, the
cam e' controlling the latter condition and
determining the correct stopping points of
the switch shaft. When the spring f* co-
operating Wlth this cam -1s separated from
the contact ¢!, this being in the positions
indicated by the numerals placed at the op-

posite side of the spring from the contact,-

the projection 11 upon said spring lies in a
depression 12 in the periphery of the cam,
and the shaft with the-associated cams is
properly positioned. Upon, the.completion
of the circuit of the mofor magnet.m at
some point in the system the projection
rides out of the depression, and when rest-
ing upon elevations of the cam ¢! closes a
local circuit for the motor magnet which
insures the rotation of the shaft-to the next
position at which the cams are to stop, re-
gardless of external conditions. The nu-
merals applied- to the contacts of the re-

“maining cams show the positions in which

said contacts are closed. Of the other cams,
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_contact 13 of a relay R, the winding of-

“niected to contact g% of cani €.
‘opposite contacts ¢*° and ¢*® of cams ¢ and.
¢* conductors ‘14 and 142/’ respectively, lead”

2]

a contact g>of cam €2 is- ]omed to the back

which 1s in the third- conductor L of the
cord between the freé pole of the central

battery and the ‘sleeve of the calling plug.

The front contact 132 of relay R is eon-

to- brushes 15, 15* codperating. with narrow

. segments 162 of an extra contacl cylmder 16
upon the shaft 17 of an interrupter or sig-.

naling mechanism 1. - These. ‘segments are

'.sepamted by alternate -blocks- 16" of - insu:

ground at 16° through the shaft 17.

~ cylinder 16 rotates in the direction of the-
arrow at a

15 ﬁrbt contacts with one of the segménts-

lating- materlal and. are all’ connected to
As the

a predetermined speed, the brush
162; and then, after a definite time interval

but never mmu]taneously, the brush:152 con:
tacts with another of the segments. .

" ground connection is .alternately apphed to

25

the brushes with any suitable time “inter-
vening; this depending . upon _ the relative
position of the brushes, the: sp*xcmo of the
segments and the rate of rotation of. the in-
terrupter. Apart from this extra contact

device the interrupter may be as usual, sup-:|

plying curvent from the generator- H and

. battery B2, respectively, to-the cinging. seg-
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ment 182 and silent. segment 18° of a cylin-
der.18.- A brush.19-alternately delivers the

current from these elements to'a conductof
" The,
_contact g*° of the same -cimis ]omed di--
rectly to a.ringing generator.

20 leadmg to contact g* of cam €'

ator ‘H*'is illustrated as- separate from’ the

generator H, but in practice they will pref--

erably be. 1d€~nhcal It will ‘be- seen;, -how-

_ever, that since :there is no ‘intermediate in-
© . terrupter, this contact ¢*¢ apphes ringing
-current to the spring f* codperating with it
‘differing in character from’ the current in-

terruptedly given at g*. Spring f*.is in-

cluded by a condugtor 91° in the circuit of |’
a murgmal relay R? with the contact ¢° of -

cam .€*. The spring /% and its contact g°
“omplefo the continuity “of the cord’ con:
ductor L for conversation.- The cam ¢°
by its contact’ g° and spring f* puts ground
upon - the tip of the calling plug.

net m of the sequence switch D and- with
the front contact 23 of relay. R

Let it be assumed that. upon - a call “from -
. substation A, the line of ‘substation B was.

not found in use, and that it has been con-
nected by the’ cord ¢ with ‘the calling line.
A circuit is at the same time completed for

the relay R in series with. the cut-off relay .

of the called line, and the closing of the

front contact 13* gives a path for current

from the pulsator p through conductor 10,

From the |

'cooperatmn “With - the. brush 15; &

“Thus a-

This gener-.
‘lay R? to close ifs contact 23..

The ]
~switch springs. f'; f*- and -f* are_ united by |
~ a-commion ‘conductor 22 with-the motor mag-

'1,,6‘5“5,863'

,motox maouet m (‘ouductm .29, Sp[u](r e

/
and normal swltch contact

“The switcl is thereupon ‘tdvanced to its
second position. - Whatever the position of
1he segments- 182, .1

i‘l to ground. -

18°, current will at once .
fow: from O’eneratm fiE through contact (7“'

spring f4 _(ondmtox 21, \\mqu of relay

‘R* {(which does. not - 1espond) ‘contact “¢¥;
over the line”

spring f°, ¢ord conductor 1.2,
af “substation - B -and to .ground. through
conductor L, spring f° and contact. g%, “and

75

rnging begmq without -délay. -As sdon as. -

,the rot'\tmn ‘of - the mterrupter brings a -

grounded segment 16 of the device, 16 mto- o

cuit is provided. for ‘the- mntm
cluding conduictor 22
and condictor 14 causing the sw1tch
sume its third. position. .

gnet in-

for a measured interval of tlme say. half- a" .
~second, detérmined by -the:inter rupter T .as
pre\musly described, until- the brush 158 is

orcdunded tluouoh a segment 162, the ring-

sprm(r /2, contact g™
1 to ass

85

ing of the substahon B contmumcr durlmr

this periad. Then.a circuit. for the* motor

.magnet. exists by way of conductor 14*, cen-

tact g% spring f* and ¢onductor 22, and

the switch advances to . the fourth - po\ltlon
This disconnects the generator at the con-’
tact g and connects the mlenupter by -
-ineans’ of contact ¢+ and cdnductor 20, re:.’

Sllltlﬂb in mtermlttent ringing unhl “thie

.90,
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called” subsériber removes the receiver from»_-

its hook.
de-

.der 18 the brush 19 contact,s with, causes Te-
a circuit for the: motor ma«net by way -of

‘conductor 22 and said contact to ground. at
the armature of rélay R? and the ‘switch s

driven to-its fifth: pO’Slthn cutting. off - the .
ringing current- at _spring f*; dlsconnectmv :

grounid at ‘the. spring’ £ ‘and - -closing: the
tatking circuit at-the spring f°. "It will be

scen that immediately upon connection with

the ‘line of the called subscriber, ringing

‘Then “the increased current’ fcom‘
‘either the’ generator: I or:battery B2
-pending’ upon ‘which. segment of the. (‘vlm-»
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-current  will be continuously. ‘ipp]l(d for a .

time extendmg between determinable limits,
not less ‘than that:.required: for the bruqheq

15,.15%to succe‘;swely coopemte with seg- .
nor  greater< than :double such -

ments 162,

115

fime, fol[owedtby the usual jnterrupted ap-: .

1;hcat10n of ¢urrent. Upon the completion
~of .conversation the relay 'R:is deénergized,

in the’ present instance by the remowel of the '

plug p® from its-jack, giving a ércuit for

120

the motor magnet m through the back con-*

tact 13* of the relay, sthch contact "7,
spring f* and conductor 22.- - The switch is
thereby restored to its normal position. -If,
for any reason, the talking circui€ should be
similerly opened in the third or fourth po-
sition of the switch, the restoring circuit
will be closed Lhrough the same switch con-

125

130



1,055,863

tact. \Disconnéétion in’ the second position
leads’té the same result, since the motor

. magnet circuit through interrupter- brush

15, conductor 14 and contact ¢*° immedi-
ately causes the assumption of the third po-

gltion. .

10

I claim: - - - »

1. The combination with a telephone line
and a source of signaling current, of inde-
pendent - automatic ‘means for applying the
signaling current to, the line, said signaling
current being constantly available at one

" of said means and intermittently available
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20

25

30

at another of said meanhs.
", 2. The combination with a telephone line

- and a source of signaling current, of auto-’

matic means for successively applying the
signaling current to the line, said signaling
current being constantly available at the
first applying means and intermittently
available at the means by which it is there-
after applied to the line.
- 8. The combinaticn with a sunstation tele-
phone line, of automatic means for con-
tinuously applying signaling current to the
substation line through one connection and
for intermittently applying signaling cur-
rent to the substation line through another
~connection. o
4. The combination with a telephone line,

.of a source of ringing current, an inter-

35
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rupter between said source of current and
the line, and independent- tnegns for auto-
matically applying ringing current to the
line before the interrupter comes into op-
eration. ‘ o

- 5. The combination with a telephone cir-
cuit, of .a source of signaling current, mov-
able means far automatically - alternately
connectifg ‘and disconnecting the source of

current with respect to the telephone cir-

cuit, and means independent ox said movable
‘means for automatically conmnecting the
source of current-with the circuit for a time
varying between definite hits.

6. In a telephone system, line connect-

. ing means, automatic switching mechanism

50

associated theréwith, s current interrupter
and a source of ringing current connected
‘with the switching mechanism through the
interrupter. and also having independent

- connectiori with the switchihg mechanism

65

. ‘whereby the latter may apply the current

gither through the interrupter connection
or the. independent connection.’

7. In a telephone system, line connecting
means, a, switching -mechanism associated

.cuit ‘Into use for advancin

therewith, a current interrupter, a source of . -

ringing current connected with the switch-
ing mechanism through the interrupter and
also having independent connection with the
switching mechanism, and means forming a

. portion of the interrupter for controlling
_the switching mechanism.

8. The combination with telephone lines,
of a connecting circuit, 2 mechanism having
switching contacts associated with the con-
necting circuit, said switching mechanism
being capable of assuming a plurality of
contact actuating positions, means for con-
tinuously applying ringing current to the
connecting circuit through one combina-
tion of the contacts in one position of the
switching mechanism,.and means for inter-
mittently applying ringing curreni to the
connecting circuit through another combi-
nation of the contacts in another position of
the switching niechanism. ‘

9. The combination with telephone lines,
of a connecting eircuit, a mechanism having
switchtng contacts associated with the con-
necting circuit, said switching mechanism be-
ing capable of assuming a plurality of con-
tact actuating positiens, means for continu-
ously applying ringing current to the connect-

{ ing eircuif in one position of the switching

mechanism, means for intermittently apply-

ing ringing current to the connecting eir-’

cuit in the succeeding position, means gon-
trolled by the putting of the connecting cir-
the switching
mechanism from' its normal position to its
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first active position, and means controlled ..
by the means for intermittently applying

current for advancing the switching mecha-
nism to another position. g
10. In a telephone system, substation

95

lines, a connecting circuit therefor, a se-

quernce switch associated with the connect-
ing circuit and being provided with motor
mechanism, a source of ringing current, and
a rihging interrupter interposed between
the source of current and the sequence
switch, said interrupter having a contact de-
vice controlling the motor mechanism of the
sequence switch. . .~ . :
. In testimony whereof, I have signed my
name to this specification in the presence of
two subscribing witnesses, this twenty-
fourth day of April, 1911. :
WILLIAM G. BLAUVELT.
‘Witnesses :
Samuen RasmisoN,
RoBert S. SUTLIFFE.

Coples of this patent may be obtained for
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five cents each, by addressing the “ Commissioner of Patents, i .
“Washington, D. 0.” ‘ .



