W. @ BLAUVELT.
SUPERVISORY SIGNALING SYSTEM., -
APPLIOATION FILED 0CT, 26, 1910.

Patented Apr. 25, 1911.

Ikihtil]
r “_

N

A~

-

THIIN l




- UNITED STATES PATENT OI’FICE

WILLIAM &. BLAUVELT, OF NEW YORK, N. Y., ASSIGNDR TO AMERICAN TELEPHONE
AI*IID TELEGR.&PH COMPANY, A CORPORATIDN OF NEW YORK |

SUPERVISOHY 'S'IGNALII-&G SYSTEM

Pﬂ’tﬂlied Apr. 20, 1911.
deria II'IG :389 RO7.

990,219, Specification of Letters Patent,
o Application filed October 26, 1910.
To all whom it may concern: \

" Be it known that I, Wirrrant G, Br.av-

veLr, residing at New Y()]L., borough of
hlmhaitdn in the county of New York and
5 State of New York, have 1111*9111011 certain
Improvements in ‘%upewlsnw thlm]mn_
Systems; of which the following 1s a QPL‘CIH-
cation. |
This 1111*@1%1011 18 dlrec:ted ’m the %1011511%
employed for supervising telephone calls.
Ordinarily in manual svs:.tems the eord cir-
cuit by w hich the 1111@5 are united at the
central station has in both the answering
and calling ends a single signal device, as an
&nmudeqemt hmp which is caused to glow
when the receiver of the corresponding “sub-
station is upon its hook, and to be extin-
guished when said receiver 1s removed. This
- oives the operator an indication of the con-
ditions at the substations, whbich is i many
instances suflicient, but 1n others puts'upen
her an undue buy den in noting and remem-
bering the times of appearance and disap-
- pearance of the sxﬂnd]q For example, the
25 calling subseriber Ftel the completion of a
_ paﬁwuhf conversation, or because there
wag an error mn the mnneetwn will keep
the receiver off the switechhook when he de-
sires to gpeak with the operator. - Unless the
latter observed the lighting and extinguish-
ing of the called supervisory lamp, this ]mdq
her to again ring
wait ‘[or the called subscriber to Answer.
Drag upon the operator’s work, and delay and
annovance of the subseriber results.
ther dlﬂiculty arises from the fact that in
measured service the operator has no direct
means of knowing when the calls have
reached a stage at which they should be
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| ha% seen *he Lhan ges in the called line super
’F’HDI'}T ’ | P
The ]Jresent invention provides plural sig-
nals for the called line, by which, for each
connection,

when the 11bscr1bm: responds to the ring of

the bell :111r1 When he term]mtes the con—*

versation.

In the dccompanymfr dmfrmmmatlc draw-
50, ing my invention is illustrated in connection

with a manual cord mrcmt thouﬂ'h 1t 1S

to be understood that it 1s appllmble to all
systems where similar supervision is useful.

The letters A and B designate telephone

Rili, Substatmns the lines a and b of whlch unite !

o over the called line, or to

A for-

charged, unles'%, as before pomted ont, she

separate indications are olven

them to ]adﬁ J and J2, respeatwel? at a
central station C. At the central stafion are
circuits for connecting the lines, in the pres-
ent instance an oper rator's cor d cireuit ¢ be-
ing shown, this having an answering plug P
and a (3.11111"10 plug PZ- These appear adja-
cent to the 33&1{@: J and J?% and therefore A
may be considered as the calling and B as
the called substation. In every 1‘*eapect SAVE
as it relates to supervision of the called 11m,
the cord circuit ¢ may be as usual, and on y
the novel portmnq will be _pmtl(:ul‘ul} cle-
scribed. -
Asgsociated with
tomatic switching mechanism D, thearrange-
ment and functions of which will thpend
upon the chavacter of the syst-m of whiely it
is a part, but which, in any “event, is-adapted
to assume suc cessive contr olling pﬂﬂtmns mn
regular sequence. In the presmt instance, 1t

18 emplm ed solely as a means for governing
‘the supervisory signals of the called sith-

scriber, and for thﬁ purpose it consists of

a shaft f? apon which is fixed a series of\

ams ¢, the per ipheries of which codperate
with springs 7 to force them against or per-

the cord cireuit is an au- -
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mit them to separate from contacts g. These
cams, springs and contacts all appear 1n two

places In the drawing, in dotted lines 1n

their actual relation to the shaft ¢ and m
full lines at points most clearly developing

the circuit or oanization. In the latter case,

they are dlstmnmshed from one another by'

numerals aflixed to their reference letters.
The switch shaft with its cams may be
moved from position to position by a motor
magnet m actuating ratchet mechanism. A

pulsator supphes intermittent. current
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from battery B through conductor 10 to

the motor magnet =, and thus rotates
the shaft whenever its circuit is completed
at one of the contacts of the sequence
switch D to ground or other return con-
ductor. This gmand connection may be at
some external point or local to the switch-

ing mechanism itself, the cam ¢’ controlling
the latter GDI}dlthﬂ and determining the-

correct stopping points of the switch Shaft
When the spring 7 cobperating w 1111 this
cam is separated from the contact g, this
being in the positions indicated by the nu-

merals placed at the oltzsposlte side of the
spring from the contact, the projection 11
upon sald spring lies 1n a depression-12 in
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the periphery of the cam, and the shaft w1th 110
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the associated cams is properly positioned. | The subsequent taking down of the receiver

Upon the completion of the circuit of the ! energizes supervisory relay R* and gives a

motor magnet 7 at some point 1n the system

and when resting upon elevations of the
cam ¢’ closes a local circuit for the motor
magnet which insures rotation of the shaft
to the next position at which the cams are
to stop, regavdless of external conditions.
The numerals applied to the contacts of the
remaining cams show the positions in whieh

said contacts are closed. Of the other cams,

¢? has 1ts spring f* normally resting upon a
contact 2, which 1s joined to the front con-
tact 13 of a relay R in the third conductor
L3 of the cord between the central station
battery and the sleeve contact of the calling
plug P2, | L
‘The .mormal contact 13* of relay I 1s
joined to the contact ¢** of cam e* 'Lhe
spring * of this cam and contact ¢® of cam

¢* are included in the conductor 10 of the

motor magnet. Irom spring f* of cam ¢* a
conductor 14 leads to the front contact 15

of the called line supervisory relay I?, situ-

ated in the cord conductor L and energized
only when the receiver at the substalion 1s
off 1ts switchhook.

Resistances 20 and 21 are interposed between
the conductor 16 and the Jamp O, and the
juncture of these resistances is connected to
battery. )
nate, respectively, in, contacts ¢* and ¢g*° of

cam ¢*, the spring /% of which is jomed to
As thus deseribed and illustrated

oround. | ‘
both signal lamps O and O% may be said

to be directly associated with one and the

same cord civenit C, and partieularly aith
the calling end of said cord cirenit, anid both
positioned and adapted to signal one and the
same central station operator. |

The operator, having received a call for
substation B and found its e & not m nse,

Cinserts the plug 2 of the cord cirenit with
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which she has answered into the jack J2

This causes the encrgization of relay R

cireuit with the cutoff rélay of the called line.
The closure of contact 13, Ltogether with nor-
inal contact ¢% of the sequence switch, gives
o eround for conductor 10, and impulses of
current are applied by the pulsator p to the

motor magnet of the switeh, which 1s driven
to ils second position. ~ Grounded spring /&
now, resting upon contact” ¢t there is a local

civenit for the Tamp O through conductor 18
and resistance. 21, lighting this lamp and
thus preparing it to indicate the subscribers

response 4o the, ringing of his bell.  The

- .
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stenal hus Cherefore been reudered eflective
by the issociation of thé jack and plug.

The alternate contact
¢*° is united by a conductor 16 through a re-
sistance 17 with parallel branches 18 and 19,
in which are a ringing signal O and a is-
connecting signal 02 respectively, both of
these preferably being incandescent lamps. .

The conductors 18 and 19 termi-

) | eirenat through its front contact 15, con-
the projection rides out of the depression,

duetor 14, gpring. f7, contact ¢*® and con-

~ductor 10 for the motor magnet. 'T'he switch
D thereupon takes its thivd position, opening

contact ¢, and thus extinguishing the lamp
O to inform the operator that the called sub-
seriber hasg answered.

cuit 19 for the disconnecting lamp O?, but
this is shunted by a circuit trom battery to
oround through resistance 17, conductor 16,
switch contact ¢%°, conductor 14 an« contact
15.0of relay R2 It does not receive suflicient

current to cause it to glow, bat has been pre-

pared for signaling by the removal of the
receiver. When, however, the called sub-
seriber hangs up the receiver, the armature
of relay R2 falls off, breaking the shunt cir-
cuit and lamp O? lights, This gives to the
operator positive knowledge that there has
been communication between the calling and
called substations, and that, 1f the super-
visory lamp of the calling line also lights,
she may withdraw the plug P’? and, in meas-
ured service, record the call. If the calling

S Upon 1its alternate
contact ¢* the spring f* closes the local cir--
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line supervisory remains out, it at once m-

dicates to the operator, without effort to re-

eall previous couditions, that she should ¥

again connect her set with the cord to -
quire what is desived.  When the operator
pulled out the calling plug, the relay R, be-
ing 'released, completed at 1ts back contact
182 u circuit for the motor magnet by way

of switch contact ¢2° and conductor-10. The

awitch D advanced to its normal position

and was stopped by the opening ot the con-

taet 2. T the ealled subscriber had farled
to answer, the same cireuit would have re-
sulted upon the deénergization of relay R
in the second position, and contact ¢* would
still he closed in the thivd position, caunsing
the complete vestoration of the switeh. —

Iavine thus deseribed my invention, 1

claim: “*

1. Tn a telephone system, a ceniral station

1O
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and 2 substation, a plurality of supervisory

sional devices at the central station, all posi-

tioned and adapled to signal one and the

saie central station operator and means for

suceessively bringing said signal devices un-

Jer the contro! of the substation.

2. In a telephone system, a central station

and a cubstation, a plarality of signal de-

vices ab the central station, all positioned

and adapted to signal one and the same cen-

{ral station operator and

hringing said signal deviees under the con-
trol of the substation. '

3. Tn a telephone system, a central station
acd o substation, two' supervisory signals,
both positioned :nd wdapted to signal one

and the saine central station operator and

antomatic mecha-
‘pism ab the central station for successively
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- rality of 5113'1"1&1 devices associated with the |
connecting urcmt all of said signal devices:

20

990,219.

_mean% contmllable by "central station ap- 1
paratus for rendering one signal effective
and by substation apparatus for rendermg

the other signal effective.

4. In'a telephone system, a central statlon ,,
~and a called subqtaﬁan and two supervisory |
‘signals both pomtmned and adapted to sig-.
nal one and the same eentral station opera-

tor .and controllable by the .substation ap-
pamtus at different stages of a call.

. The combination with telephone lmes
Uf a connecting cirenit theréfor, and a pluﬂ

being p-:}%ltmned and adapted to signal one
and the same operator and controllable dur-
ing a single connection by the condition of

one of the substation lines.’
. The combination with telephone lines,

Dt a connecting ecircuit thérefor, and a plu»-.

- rality of supervisory signal devices directly

20
- of a connecting circuit therefor, ang 4 ring-
~.1ng supervisory signal and a dl%onnectmﬂ
~ signal directly associated with the connect;—

 Ing circuit and. both controHable from one of i

two telephone-lines when such lines are ¢/ n-.
neeted by the connecting circuit.

. 8. The combination with 4 telephone oir-

cuit including substation apparatus of a

30

associated with the calling end of the con-
‘necting circuit and controlled by a. called ,

‘telephone line.

7. The combination with telephn e 11116“;

plurality of signal devices, switching means
for actively associating. orie and then an-

. other of the signal devices with the circuit,

- and means controlled by the condition of the
substation. apparatus

f'c:vr‘ -actu&ting the

- switching means:

40

9. The combination Wlth teleph{me lmes-

and a conneeting circuit, of 'a sequence
- switch provided . with a plurahtv of contacts, -

~called line supervisory . signals ‘connected

mth sald- crmtacts and effective 1n dlfferent L

-

pomhon& of the sequence sw1tch and means 45

for actuating the sequence SW1tch to said
differént p031tmnq -

10. Telephone llnes, a connectlng c:l*rcmt-- |
“therefor,a relay associated with the connect- =
provided

g cireuit, sw1tchmg mechanism

S
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Wlth motor imeans and with a plurality of
contacts, said motor means being controlled *

by the rehv and called line supervisory sig-
| nals 301ned to different contacts o:E theg

switching mechanism.

11. Telephone lines, a cmmectmg circuit

therefm, switching mechanism agsoclated
with the mnuectmﬂ* circuit and having a

plurality of contacts a rmmng mgnal con-
60

nected to one contact, of the switching mecha-
nism, a disconnecting signal connected to

another contact thereof, means controlled by
uniting the connecting cireuit with a called

line for closing the contact to the ringing
signal, and means operating upon the re-
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sponse of the called subsecriber. for (‘10%11‘1:1'( o

the contaet to the disconnecting signal.

12. Telephone lines, a - connectmg circuit

therefor,
with the cmmectmg circuit and having mo-
tor means and a plurality of contaéts, a ring-

ing signal connected to one contact ‘of the.

‘switching mechanism, a disconnecting signal
connected to another contact thereof, a relay

{“controlled by umtlng the connectmg circuit
with the called line for actuating the motor.

means to close the contact to the ringing sig-
‘nal, and a supervisory relay thereafter con-

switchink mechamsm associated
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' trolling the motor mMeans to close the mntﬂet-' |

‘to the dncam‘mctmg 51%'11 E |
In testimony “whereof, I have 51gned my
name to this spemﬁmtwn in the presence of

Lam

 two subscribing Wltnesses,, thlS 18th day of

Onc‘mber 1910,
WILL[AM (3. BLAUVEDT
“Wltfze:ﬁes | |

Puinrr Woor OOLLCOTT,
WTLBUR 1. Vfa*:m:m
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