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T Men ‘"-ime\ of A

S omeries, and

‘mcz:\;;w county of Cock, and
ow, huve mvented a new and
mend *u Combined 7§ z1epnmw
rar oo King Serviee Hys-
b the following is a s wmiw -

6.[}@1115 in mmbnmuon wiepno and
2 alarm or kindred service systems
although some 0}5 its featuves, as is herein.
point 17 (m'é' ave capuble of sumewhat
wider application.
One of tha main objects of the _inventim
is‘ 4'1) provide a receiving device i a sub-

; line eircuit-at the cent
wa by the ('nnenb 1
surpoges but 1

CHrrents sent

1 for tfele-
r':s}_;omive to the
over the telephone

Hines,
The invention further comprises a system

of the cluss desceribed in whiech drvmg
auxtliavy enrrent over one side of the tele-
phone Hne is tepended upen for the opera-
tion of the receiviag device at the central
office:r also 2 A.V\wn in which satd varying
currents nre ’i ved {rom the central com-
mon battery of *ho telephone hange, and
zzls,(, the combination with u telephone lne,
of a vr,:nslum ~ having <7zmwmvm1 wmd
g mwt'rmwu i the opposi *ekw of the
wetallic Tine and a tertiary winding con-
aected In ayn ammm" ciye Jit wamn}w said
transformer 1% unres mnw};e to telephone
currents of anv type but s responsive to
varying ewrrents seut over only one side of

exch

Other features and objects of the inven-
tion will more fully appear from the de-
tatled deseription and ;'Lm'u rence he-

ing Dad to the drawing x{)YK‘)Ifl“ a p‘nt of
this specification in which the same refer-
ence churacters ave used to designate like
parts thi‘f}ughout“ and in which—

Hignve 1is a diagram of « system embody-
ing my improvements, and Fig. 2 is a dia-
gramm of a gystem showing o different

g .
mu'mu of applying the same.

i office that |

relay B )
r‘w instonce in-
tes ﬁsve w mc : e relay B* that
_ ofs the loeal ciywit s}.& ke line &.)L.,fml
;mﬁr which is 1 pted to be disconmected
52 id gei‘ ,r wnd c:*on‘f““ceo with Jm tHip
e jack section of the line whewn the
s cut-off relay F “ iz operated. "‘hc line com-

j{_l IH(LV““L‘ 2 i;.!.l“’ ﬁ
b5 ‘:‘) and

A
mitier sre fosated in 8 sec-
onfi b normally open by

AR 'ul;m ef% to he closed
1amowd from the hook,
1ce tLe Hua is fitted as vsualk

c‘&mz‘miz @
rimktv ¥

&} L}’:.‘.': . and F* im any %mt
, and & line signal B,

is norma SITHL

 dacter 3 is similarly cenneeted uy normal

L confacts of said eui-off relay with s
-ductor 9 mr'mdm,@ & oﬂl able resmt‘@me 16

' T that iz common b

‘Le}epqopo lines,
- actuates said r'(Md*tctor 9 is'dt
‘render the h}m signal inopera twg and i)he
conductor 3 is ]owed to the i
- the jack

con-
and connected with the live pole m battery
all 0'“ chﬁ cord circuits
of the exchange and a large vumber of the
When cut-off velay
sconnected to

sleeve side
section of the telephone line,
The operator’s outfit ineludes the usual
cord eircuit wi nch 15 provided
answering plug P and & calling phug P2hav-
ing tip and sleeve ¢ ,)mac‘cs adapted to regis-
ter with the cm.nmpcm{ling; eom-a ts of the
spring jacks of the lines. The tip contaets
of said plugs are connected by the fiexible
strands £ and #2 and the interposed condenser
e, while the sleeve contacts are mmwi_}
joined by the stvands s and & and the inter:
posed condenser 2 Superv ery relays #

of

‘ and # are u,xm@cted across the answering
end of the cord cireuit upon opposite sides of

the battery B and toget‘wr control the mmi
cirenit of the supervisory lamip 5* associated

 with the plag P, sthile sim itar SUPLTV_SOTY

velays 7° and * are located seross ﬂ’m ealling
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end of the cord circuit upon opposite sides ot
a second common' battery B2 and together
control “the local cireuit ‘of the supervisory
signal §° associated with tlie plug P2 The
operator’s head receiver 11, the secondary
of her induction coil 12 and a suitable con-
denser ¢* are adapted to be bridged across
the ealling end of the cord cireuit through
the medium of any suitable listéning key,
her transmitter 13 ‘and the primary of her
induction coil 12 being charged from any
snitable source of current., A ringing gen-
erator 14 of ordinary type is adapted to be
connected with the forward portion of the
tip strand #2 of the cord civenit by the cor-
responding spring of the ringing key 15, the
sleeve strand being simultaneously con-

-nected in a similar manner through the con-

duetor 16 including resistance 17 and the
conductor 9* with the live pole of battery B2,
Conversation is carried out in the ordi-

- nary manner in the telephone exchange thus

o
ot

typified. For example, a subscriber wish-
Ing a connection takes up his receiver and
thereby completes a path for current over
the metaliic circuit of his line from.the bat-

* tery B and including the Jine relay R* upon,

40

the other side of the circuit. Thig relay be-
ing operated closes the cireuit of the line
signal S which is preferably connected with
the battery B in the ordinary manner.
Upon observing this signal the operator in-

_serts the answering plug P-of her vord cir-

cuit in one of the jacks of the line and upon
receiving the number of the party wanted,
tests that line in the usual manner to de-
termine its idle or busy condition?; and, if
found idle, the calling plug of the same cord

cirenit is connected with one of the spring
jacks of that line and the ringing keys op-
erated to call the subscriber. The insertion
of either plug of the cord cireuit energizes
the corresponding sleeve supervisory relay
7 or 2 together with the cut-off relay. R
of the line with which connection is estab-
lished, the cut-off relay serving as before
pointed out to render the Hine signal inop-
erative and to place the line in condition for
conversation. The actuation of the said su.
pervisory relays closes the local circuits of
the supervisory iamps, but whether said

- lampsare lighted or not depends upon the

tallic telephone lines.

60

condition of the.subscriber’s telephone, since
the supervisory relays » and », which serve
when actuated to open said lamp circuits;
are In the path of the ecurrent over the me-
During the connec-
tions therefore the supervisory lamps jn"
form the operator at all times of the conei-
tion ‘of the subseribe 2 telephones,

The alarm receiving apparatus at the cen-
tral office includes a transformer T having
differential windings 18 and 19 placed in the

line conductors 9 and 3 respectively and a
tertiary winding 20 that is included in a
normally closed current path including the
winding of the magnet 91 that con{vols the
local cireuit of the aiarm signal register,
The windings 18 and 19 of said transformer
are preferably superposed or otherwise in-
termittently associated so that the rapidly
varying voice currents in the metallic tele-
phone line neutralize each other and suffer
no impedance. The battery current flowing
in the metallic line likewise does not affect

-the transformer and the ringing current also

Is without: effect upon the third winding 20,
The telephone currents, therefore, in flowing

~over the metallic circuit produce no effect

upon the winding 20 and ave nof impeded

~by the presence of the transformer in {he

telephone line. The: alarn registering cir-
cuit is not shown in this figure, but in Iig.
2 I have shown the same in full. Said cir.
cuit includes an audible signal 22, the reg-
ister magnet 23 and a suitable battery 24,
these parts being preferably common {o all
of the lines of the exchange as indicated by

- the branching conductors at the points 25.
- The signal is registered upon the tape 26 in
the ordinary manner.
'ing or recording mechanisi may obviously
-be employed. In order to operate said

Any other register-

alarm signal receiving apparatus I place

' upon the line a eall or alarm hox of any de.
sired construction which includes a suitable

make-and-break wheel 27, together with its

' brush 28 and in this instance 1 connect said

brush by means of a conductor 29 with the

line conductor 3, (see Fig. 1) which at the

central officy is connected with the live pole
of the battery B. The said make-and-hreak
wheel is eonnected with the magnetic in-
terrupter 130 which may be of ordinary con-
struetion 'and which is preferably adapted

- to rapidly interrupi the path for steady cur-

rent that is completed by the make-and-
break wheel from the line conductor 3 to
ground. A condenser 3

thus be observed that whern the make-and-

' breal wheel is rotated, and its projections
‘come 1n contact with the brush 28, a path

for current will be completed from ground
at the central office over the battery B, line
conductor 3, including the winding 19 of the
transformer T, conductor 29. hrush 28. wheel
27, and thence through the magnet: of the
interrupter 30 and ifs normal contacts to
ground. This cirenit, as is well understood
will be rapidly made and broken by the mag-
fet 30 and the impulses produced thereby

- through the winding 19 of the transformer

will Tuciice in itg tertiary winding 20 a cor-

responding alfernating cmrvent which will

may be placed
L upon the contacts of said mterrupter for
- the purpose of preventing sparking. It will

66

90

100

106

110

120

123



16

i5

30

“inr the no rmal - connection of

40

45

50

55

“and-break whee} which includes | l

1,058,837

operate the magnet 21 an d t o close
a local circnit of the alarmi smnﬂ register,
Magnet 21 is of course designed to sum‘,bly
re%ponn to such rapidly v;u‘“*w g current and
to close the loeal clreuit of a}w register i

ccardmm, with the mosmo’ of the maln c¢ir-
cuit by the make-and-break wheel 27,

1 have not shown in this figure a mecha:
nisin for controlling a ‘ma lce - and - break
wheel but it will be understood that any or-
dinary method for controiling the same may
be employed. In Fig. & for c}{alnple T have
shown one method *for controlling the make-
magnet
39 connected in a house cireuit that includes
2 suitable battery 33, closed uwuﬂ ther-
mostats 34 and a manually operated key 35.

When sa 1& house circuit is opened either .

automatically or by the key 35, the arma-
ture 36 mr said magnet 82 releases the spri’nn"
driven me"hamsm of ‘the make-and-break
whie!, which is accordingly actuated for a
suitable length of time or number of rota-
tions to send in the alarm signal.

In piace of the magnetic interrupter which
is described I may use the 1'01arv interrup-
ter 87 shown connected with the line cm*-
dncan 3 at a second pom‘* to rapidly ma
wnd vrmi\ the cirenit established through 1tf
hrush 38, the make-and-break wheel 97 and
a suitable conductor 89, and .the line con-
ductor 3 from the battery B. The trans-
former T is thus actuated to operate the
alarm signsl receiver. v

In Fig. 2 a telephone line 17 is show:
whiek is of the same fype as line L of ¥igl
1, except that the line rel .V R? 1y located
said line con-
live pole of the battery B,
2 being grounded

i
ign
=)

ducter of the
the opposite line conductor g g
directly in the ordinary manner. 'The same
arvangement of a diffeventially wound trans-
’fomner is provided at the central station to
pfmu to the gignaling currents but at the
substation om‘ecf the hrush 28 of the
make-and-break wheel with the line con-
dnctor 2 by means of a suitable bran

condnc‘tor 40, and the wmake-and-break
wlieel itself is connected by a condue-

tor ’1 with the secondary winding 42 of
a suitable magnetic interrupter JJ.‘ The
primary \\'mdmw 44 of =md interrupter is
inclueded in a loeal eiveuit ((m‘{ammp“ the
normal contacts 45 of said nﬂerrupte}, a
suitable battery 46 and normally opex con-
tacts adapted to be closed by armatire 36
of said magnet 32. When, therefore, the
magnet 82 is deBnergized, said tqe al cirveuit

s compkteu and ihe make and-break wheél

60

27 is released. 'The primary circyit of said
magnetic interrupter is thus rapidly made
,cmd broken, the secondary impulses are in-
duced in tne winding 42 of the sae and are

transmitted to the ’1i11L over the

ch.

@

wire 41,
wheel 27, brush 28 wire 40, and line condue-
tor 2 to (rmund at the central office. These
alternating rmrevns fect the fertiavy wing
ing 20 of said transformer T and the regis-
tor at the central office is duly operated.
The transformer T way be employed for
various purposes other than that specifi-
eally deseribed. Various maedifications may

be made in the invention without departing

from its scope or principle. The alam
transmitter may be located at any point
upon the line.

0

~¥

Having  thus' described the principle of

the invention and several ways of ecarrying
the same into “ﬁmch what I (‘Lwn and de-
sive to secuve by Letters Patent 1s:

L3Ina ekphune exchange. the combiua-
tion with a tnle“hmw,e Jine, of a subscriber’s
set at the substation of the line, telephonic
apparatus “associated with the line at the
central office adapted to cobperate with said
line 'and zet for conversational purposes,
means on the line for sending a varying eur-
rent over ‘ul(, side of the line, a transformer
at the central office baving differential wind-
ings in ‘tbe o*)poglte sides of the ¢ telephone
fine, a tertiary winding for said transformer
and registering apparatus comnecied with
sald tertiary winding, the arrangement of
the "’lndl"lﬂ being such that the trans-
former is unresponsive to telephone ecur-
vents in the metallic line, but is responsive
to said anmp‘ current over one side of the
line, and the registering apparatus is actu-
ated thereby, ;ubslwtm‘l" as described.

2. Tn a telephone exchange, the combina-
tion with a telephone line, of a subscriber’s
set at the substation of the line. tﬂlophom('
apparatus associated with the line ab the
central office adapted to cotperate with said
Ine and cet for conversational purposes, an
alarm signal transmitting device on the line
to cause the flow of vu'ymw signaling cuy-
rent over one side of the line, & transformer
in the central office having a differential

e

winding placed’in each side of the telephone

line wherehy it is unves ponsw% Lo currents
in the metallic hnc eircult, a tertiary wind-
ing for said transformer, ‘and alarm regis-
tering spparatus connec ded with said ter-
tiary Wlndmw whereby when the alarm sig-
mﬂmg currents are sent over one side of the
line, ‘said transformer is actuated and the
“emsier is operated, sub&,tantial]iy as de-
seribed.

3. In a tele phonc e}'chailo"e, the combina-

tion with a telephone line, of a subscriber’s
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set at the substation of hga line, te]ephom«- '

apparatus associated with the line at the
centyal oﬂue adapted to ¢ )E')pc ate viih’ said
line and set for conversational purposes, mud
apparatus including a common sou.ws
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current normally connected with one side of
the telephone line, an alarm signal transmit-
¢ting device on the line adapted to complete
the circuit of said source over said line con.
finctor and to also rapidly interrupt the said
eireuit, and alarm signal receiving appa-
ratns at the central office comprising a trans-
former having diffevential windings placed
I’ opposite sides of the metallic line where-
by it is unresponsive to currents in the me-
tallic line circunit, and a tertiary winding,
together with alarm registering apparatus
connected to said tertiary winding, whereby
when said transmiiting” device is actnated,
the transformer will respond thereto and the
signal will be received
stantially as described.
4. In a telephone exchange, the combina-
tion with a telephone line, of a stbseriber’s
set at the substation of the line, telephonic
apparatus associated with the line at the

. central office adapted to codperate with said
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line and set for conversational purposes, an
alarm signal transmitting device on the line
adapted to send signalitig currents over one
side thereof only, a transformer also at the
central office having two differential wind-
ings in thé metallic line civeuit, and a ter-
tiary winding, and an alarm registering ap-
paratus associated with said tertiary wind-
ing whereby when said signaling currents
are sent over the line the transformer is ro-
sponsive thereto and the apparatus is actu-
ated, substantially as described:

5. In a telephone exchange, the combina-
tion with a telephone line, of a subscriber’s
set at the substation of tlie line, an alarm
signal transmitter upon the line and means
associated with the transmitter to break up
the signaling current into distinctive sig-
nals, a transformer at the central office hav-
ing differential windings in the opposite
sides of the telephone line wherehy a bal-
anced or neutral condition i3 maintained for
currents in the metallic lins cireuit, a ter-
tiary winding for- said transformer, alarm
signal receiving apparatos 'connected with
said tertiary winding for operation by cur-
rent induced therein, and telephonic appa-
ratus associated with said 4larm signal ve-
ceiving apparatus and adap;éd to codperate
with said line and subscribir’s set for con-
versational purposes, said alarm signal trans-
mitter adapted to unbalance the line when
in operation, whereby when the alarm sig-
naling currents are sent over the line the
sald transformer is actuated and the re-
ceiving device is
described. 4

6. in a telephone exchange, the combina-

tion with a telephone line, of a subscriber’s

set at the substation of the

line, telephonic
apparatus associated with

the ‘line at the

and recorded, sub-.

operated, substantially as.

i having a differential

1,056,637

central office adapted to cobperate with said
line and set for conversational purposes,
said apparatus including a common source
of current normally connected witl; the tele-
phone line, an alarmn signal transmitting
device cn the line adapted to complete the
circuit of said source over the line, means
to rapidly interrupt said cireuit, an alarm
signal receiving apparatus at the central
office including a relay induetively connected
with the line whereby it is responsive to
said signaling currents, said relay being un-
responsive to telephone signaling and talk-
ina currents, substantially as described. v

7. In a telephone exchange, the combina-
tion with a telephone line, of a subscrilier’s
set at the substation of the line, telephonic
apparatus associated with the line at the
central office adapted to codperate with said
line and set for conversational purposes,
said apparatus including a common Source
of current connected with the line at the
central office, an alarm- signal transmitting
device on the line adapted to complete the
cireuit of said source over the. line, means
to rapidly interrupt said circuit, alarm sig-
nal receiving apparatus at the central office,
said apparatus inclnding a transformer con.
nected with the line which is responsive to
the uiarm signaling currents but unrespon-
sive to the telephonic signaling and talking
currents, and a signal inductively connected
with the line through said transformer, sub-
stantially as deseribed. o

8. In a telephone exchangé, the combina-
tion with a metallic circuit telephone line, of
a subscriber’s set at the substation of the
line, means-on the line for sending a vary-
ing current over one side of {he line only,
a transformer also on the line having differ-
ential windings in the opposite sides there-
of .whereby it is unresponsive to currents in
the metallic line but responsive to the vary-
ing current over one side. a tertiary winding
for said transformer, telegraphic receiving
apparatus conmected thereto for operation
therefrom which is irresponsive to telephone
currents, and telephonic apparatus associ-
ated with said receiving apparatus and
adapted to be directly connected with said

66

70

75

80

90

95

100

105

substation line for conversational purposes,

but actuated by the varying currents, sub-
stantially as described, :

9. In a telephone exchange, the combina-
tion with a telephone line, of a subscriber’s
set at the substation of the line, telephonic
apparatus associated with the line at the
central office adapted to codperate with said
line and set for conversational purposes, an
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alarm signal transmitting device on the line .

to cause the flow of varying signaling cur-
rent over one side of the line, a transformer
winding included in

125
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nal receiving apparatus connected to wind- | versational burposes, substantially as de-

ings on the other side of said transformer | scribed. )

for operation by currents induced in said |  Signed by me at Chicago, county of Couk,

windings only, said receiving apparatus | State of Tllinois, this 12th day of August,
5 adapted to be inductively affected by the ' 1908,

alarm signaling currents but unaffected by

telephone currents, and telegraphic appara- -

tus associated with said signal receiving ap- ©°  Witnesses:

paratus and adapted to cobperate directly | - Roperr Lnwis Aass,
10 with said substation line and set for con- | Eva A. Garvock.

WILLIAM W. DEAN.



