PATENTED ATG. 20, 1907,

No. 863,'705.

1 H. M. ELDRED.
TELEPHONE SIGNAL SYSTEM,

APPLIOATION FILED MAR, 19, 1006.

2 SHEETS—-SHEET 1.

Q\\ - , _ __,
Ly d L N
| * | _ ,q ~ 6 A
2% w |
| 7 I N &
| ” er | __L mﬂ.
2 WINET ATY ONIONIY o L &v |
¥ oWE .* | F ~Bfr
- gHl o m&w .
\ L (P
% L
B Tl W
| LA AZY by wzh,t 27
R _ -
L O \ f w74
7 x...&. -
9NTd LNOY.S & \\I.,)_\\ |
¢
ATY DNINTLSIT - e
SYOLYYILO aa ~ 20 £G”
26 ‘A ., ____g
¥is N _ .
| r 7Y

L35 SYOL VY TIO0

- THE NORRIS PETERS co., WASHINGTON, D. C



PATENTED ATG. 20, 1907,

- No. 863,705,

H. M. ELDRED.
TELEPHONE SIGNAL SYSTEM.

2 SHEETS8—3SHEET 3.

APPLIOCATION FILED MAR. 18, 1908, .

| £z ,I_f%
7 - 7 |92
1| 2
5 Lz J
| R& i
] o
| iﬂm@ Y45 YOLSTHY Y K\;
— &
/4
MOLSIHYY m\_
- L L .
Y ° —
/4

INdToN, o, ¢

THE NORR!S PETERS CO., WASYH



10

1o

20

UNITED STATES

PATENT OI‘FICE

HOWARD M. ELDRED, OF MILWAUKEL

, WISCONSIN.

TELEPHONE SIGNAL SYSTEM.

1
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To all whom it may concern:
" Be it known that I, Howarp M. ELprED, residing
in Milwaukee, in the county of Milwaukee and State
of Wisconsin, have invented new and useful Improve-
ments in Telephone Signal Systems, of which the iol-
lowing is a description, reference being had to the ac-
companying drawings, which are a part of this spemﬁ—
cation.
This invention relates to telephone signaling systems
and has for its object to dispense with the generators

‘at the subscribers’ stations, and thus materially reduce

the expense in telephone construction.
The invention, as shown in the accompanying draw-

ings, introduces a bridging party line or individual

line employing a metallic talking circuit and having
rio generators at the subscribers’ stations, there being
a erounded power generator at or near the switching
station or central adapted to serve for ringing purposes
when ground connections are made at the subscribers’
stations where push buttons are provided for that pur-

pose, the ringing from the central station being accom-
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plished in the usual manner and the ring-off signal
being produced from the subscribers’ stations by the
operation of the push buttons as for calling central.
With the above and other objects in view the mven-
tion consists in the telephone signaling system as hierein

claimed, its parts and combinations of parts and all

equivalents thereot.

Referring to the accompanying drawings in which
like characters of reference indicate the same parts In
the several views:—TFigure 1 is a portion of a diagram
of a telephone system constructed in accordance with

" this invention:; Fig. 2 is another portion of the SQINE

diagram illustrating the jacks of the central station
switch board and the subscribers’ stations connected

therewith; Fig. 3 is a side clevation of an opemtor’s

ringing md listening key, such as is represented in
diagram in Fig. 1; Fig. 4 is an end clevation thereof;
and, Fig. 5 1s 2 dmnmm of an annunciator drop and
jack, illustrating a modified method of wir ing.

In these drawings 8 represents a power generator,
which is located at or near the central station and has
one terminal connected directly with the ground by
wire 9 and the other terminal connected by wire 10
with one end of the magnet winding of each of the
ordinary annunciator drops 11, as shown in Fig. 2.
The other end of the magnet winding of each an-
nunciator dwp is connected by means of a wire 12 with
the anvil spring 13 of the ordinary jack beneath. The
tip spring 14 and the sleeve 15 of each jack are connect-

‘ed with the line wires 16 and 17 respectively of a tele-

phone circuit, which may be either a party line or an
individual line, the upper line illustrated in Ifig. 2

Deing a party line containing subscribers’ stations A
and B, and possibly others not shown, and the lower | duce the ringing of the

30 of the hook switch.

[ line being an individual line containing the single

subscriber’s station C. |

The wiring of the subscribers’ stations of a party line
is somewhat different from that of a subscriber’s station
on an individual line and the former will be first ex-
plained. The line wire 16 is connected by a wire 18,
including the bell 19, with the bell contact 20 of the
hook switch which is controlled by the receiver hook
91 as usual. A wire 22, including the secondary wind-
ing of the induction {3011 23 and the receiver 24, con-
nects line wire 16 with the receiver contact 26 of mld
hook switch. A wire 26 leads from the other line wire,
17, and connects with the intermediate or tongue mem-
ber 27 of a two-point push hutton switch, the contact
98 thereof which is normally engaged by the contact
97 being connected by a wire 29 with the line contact
A wire 31, including the trans-
mitter 32, the local battery 33, and the primary wind-
ing of the induction coil 23, connects the wire 29 with
the local contact 34°of the hook switch. The other con-
tact, 35, of the push button is normally out of engage-
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ment Wlﬂl contact 27 and is connected by a wire 36

with the oround. The weight of the receiver on the
receiver hook normally holds the line contact 30 in
engagement with the bell contact 20, leaving the re-
ceiver contact 25 and local contact 34 open. Thus
the bell 19 is normally bridged across the line, by
means of wire 18, engaged contacts 20 and 30, wire 29,
engaged contacts 28 and 27 of the push button and wire
26, while the receiver and local circuits remain open
and the ground connection of the push button stands
open.

80
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When a subscriber desirves to call central, it is only |

necessary for him to press his push button so as to malse
the ground connection, thus establishing a oround on
the line wire 17 through wire 26, engaged contacts 27
and 35 of the push button, and wire 36. Line wire 17,

90

however, does not connect directly with the generator -

8 as it runs to the open sleeve of the jack at the cen-
tlal station switch board, but 1t does connect there-
with indirectly, through the bells of the other sub-
seribers’ stations and the line wire 16, which 1s nor-
mally in connection with the annunciator drop 11 of
the central station through the contact of the anvil
spring and the tip spring of the Jack, s said annunciator
drop being connected by the wire 10 with the genera-
tor. Thus, the circuit established by the pressing of
the push hutton at any subscriber’s station causes the
ringing of the bells at all of the other subscribers’ sta-
tions on that line and releases the annunciator drop of
that line on the central station switch board. Obvi-
ously the release of the annunciator drop may be ac-
complished by a push button or other similar means

for grounding the line wire 16, but this will not pro-

bells {)E the other subscribers’
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stations on that line and serve as a notice that the line |

1S I use. |
- With the individual line the ground signaling con-
nection can not be established through the bells of

o other subscriber’s stations as with the party line, and

its wiring must be slightly modified for this reason.
Here the push button is provided with an additional
contact 38 which is located between the ground con-
tact 35 and the contact 27, being insulated from the

10 latier and spaced from the former and adapted when

the push button 1s pressed to directly connect the line
wire 16 with the ground, since it is connected by a
wire 39 with the wire 18 leading from said line wire 16.
Otherwise the wiring of the individual subscriber's

15 station 1s the same as the wiring of the subscribers’

statlons in the party line. The operation of the push
button for calling central is to break the bell cireyuit
which is normally bridged across the line and connect
the line wire 16 with the ground as above described.

20 In this method of wiring, as in that of the party line

subscriber’s station, the bell of the subscriber does not
ring when he is calling central.

At the central station switch board the WIrlng 1s
much as usual and the method of recelving calls and

26 making connections docs not differ from the estal.

lished practice. Briefly described, the set of instru-
ments for this purpose includes front and baclk ringing
keys and the operator’s listening key, with connec-
tlons shown in diagram in Fig. 1, and whose mechar-

30 1sm 1is illustrated in detail in Figs. 3 and 4. The back

ringing key comprises a pair of spring contacts 40 lo-
cated between inner contacts 41 and outer contacts
42 and normally in engagement with the former.
Flexible connecting wires 43 connect the SPring Con-

35 tacts 40 with the sleeve and t1p respectively of a plug

44, known as the “back plug.” A similar plug 447,
known as the “front plug,”’ is similarly connected to
the front ringing key, having its tip and sleeve con-

nected by flexible conductors 43/ with corresponding |
.40 spring contacts 40’ between inner contacts 417 and
~outer contacts 427, said contacts 407 heing normally in

engagement with the inner contacts 41°. One of each
of ‘the inner contacts 41 and 41/ of the ringing keys
connects to a wire 45 which leads to a ring-off drop 46,

45 and a wire 47 connects said ring-off drop with the wire

10 leading to the generator 8. The outer contacts 49
and 427 of the ringing keys on the same side with the

-1nner contacts just mentioned are connected by a wire

48 with the wire 47 leading to the generator.  The

50 other outer contacts 42 and 42/ of the rnging keys are

connected by a wire 49 with the other terminal or the
ground connection of the gencrator. The inner comn.
tacts 41 and 417 of the ringing kkeys, which are on the
same side as the outer contacts 42 and 42/ last men.-

99 tioned, are connected by a wire 50 which leads to one

of a pair of inner contacts 51 of an operator’s listening
key, the other of said inner contacts 51 being connected
to the wire 45 above mentioned. The outer contacts
02 of the operator’s listening key, which are normally

60 "out of engagement with the inner contacts ol, are con-

nected by wires 53 with the induction coil and receiver
of the operator’s set 54.

The front and back ringing keys and the operator’s
listening key are preferably of the usual construction,

66 shown in Figs. 3 and 4, wherein a single operating lever

55 is first employed for closing the operator’s listening
key and then for closing the front ringing kev, and a
push button 56 is cmployed for operating the back
ringing key. The lever 55 has an insulating head 57
on one of its outstanding arms to be forced between the
spring contacts 51 of the operator’s listening key when
the lever is thrown forwardly, or to the left in Fig. 3,
this operation causing the engagement of the contacts
ol with the contacts 52, and the head being flattened
on its sides the lever is capable of remaining in this po-
sition. An insulating head 58 is also provided on the
oppositely extending arm of the lever to be forced be-
tween the contact springs 40 of the front ringing key
when the lever 55 is forced rearwardly, or to the right
In IPig. 3, and this operation forces the said SPTING COn-
tacts 40” out of engagement with the inner contacts 417
and Into engagement with the outer contacts 497,
This insulating head, however, is rounded so as to be
incapable of remaining in its closed position, by reason
of the pressure of the inclined surfaces of the contact

springs 407 thereagainst.

The spring pressed push button 56 carries an insulat-
Ing stem 59, which when pressed imwardly is adapted

to be forced between the spring contacts 40 of the back

ringing key to press them outwardly, out of engage-
ment with the inner contacts 41 and into engagement
with the outer contacts 42. The push button 56 is also
incapable of remaining in its closed or inner position by
reason ol its spring pressurc and by reason of the rounded
end of 1ts insulating head bearing against the inclined
surfaces of the spring contacts40. This combined iront
and back ringing key and operator’s listening key forms
no part of the present invention, except in combina-
tion with the other parts, and its deseription is for the
purpose ol explaining the operation of the signaling
system. | |

- In operation, a subscriber on a party line desiring to
have communication with another subscriber calls con.
tral by pressing the push button of his Imstrument.
The closing of the push button closes a ringing cireuit
from the generator 8 which is grounded on one side,

“through wire 10 and the annunciator ¢ rop 11, wire 12 and
‘the engaged spring contacts 13 and 14, through the wirc
16 and the wires 18 of all of the subscribers’ stations,

except the one at which the push button is pressed,
s0 as to ring the bells at all of said subscribers’ sta-
tions, across the engaged contacts 20 and 30 of said
subscribers’ stations and the wires 29 lead ing therefrom,
through the engaged contacts 28 and 27 of the push but-
tons of said subscribers’ stations and the wires 26 to the
line wire 17, and finally through the wire 26 of the sub

seribers” station at which the push button was pressed
and through the engaged contacts 27 and 35 of said push
button and the wire 36 to the ground. This circuit, be-
sides ringing the bells of all of the other subscribers on
the line, to notify them that the line is in use, also
serves to release the annunciator drop 11 at the central
station switch beard, to notify the operator that some
one on this line desires a connection. The operator
places the back plug 44 into the Jjack of the annunciator
which has been dropped, thereby automatically restor-
ing the drop in the usual manner and establishing elec-
trical connection between the line wires of this party
Iime and the ringing keys, by the tip of the plug bearing
upon the tip spring 14 and holding it out of contact with
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the anvil spring 13 and the sleeve of the plug engaging
with the sleeve 15 of the jack. Now the operator closes
the operator’s listening key by swinging lever 55 for-
wardly, or to the left in Fig. 3, when the operator’s set
is bridged across the line wires 16 and 17 of the party
line. This circuit extends from the wire 16 through
the tip contact 14 and the tip of the back plug, through
one of the wires 43 to the left hand contact spring 40 of
the back ringing key, through the left hand contact 41
which is in engagement therewith and the wire 50 to
the left hand contact spring 51 of the operater’s listen-
ing key, through the contact 52 which is engaged there-
by and the wires 53 including the recelver and the In-
duction coil of the operator’s set, back to the right hand
contact 52 of the operator’s listening key, through the

contact spring 51 in engagement therewith and the wire

45 to the right hand contact 41 of the back ringing key,

- through the spring contact 40 in engagement therewith

20
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and the other wire 43 to the sleeve of the back plug, and
through the sleeve 15 of the jack with which it 1s en-
aaged to the wire 17.  Thus the operator’s set is in clr-
cuit with the telephone set of the subscriber, who has
in the meantime removed his receiver from the hook
and has thereby established his local talking connec-
tions in the usual manner, the hook switch serving to
break the bell circuit by disengaging contacts 20 and 30
and establishing the receiver circuit and local circult

by engaging the contacts 30, 34 and 29. The line cir-
cuit through the subscriber’s telephone set 1s then from

wire 16 through wires 18 and 22, including the second-
ary winding of the induction coil and the receiver,
across the engaged contacts to wire 29, and through the

eneaged contacts 28 and 27 of the push button and the

wire 26 to the line wire 17, the telephone sets of the sub-
scriber and the. operator being in a through metallic
circult, |

When the operator has been informed of the sth-
seriber with whom communication is desired, the front
plug is placed in the jack belonging to the line of such
subscriber and the front ringing key is closed by swing-
ine thie operating lever 55 rearwardly, or to the right 1n
Fig. 3, the necessary number of times to produce the
call of the desired subscriber. By swinging the oper-
ating lever 55 to its upright position the operator’s lis-
tening key was opened and by moving 1t in the oppo-

~gite direction to close the front ringing key, ringing 1s

D9

60

produced by all of the bells in the line being called.

The ringing circuit starts from the generafor 3 and .

passes through wires 9 and 49 to the left hand outer con-
tact 427 of the front ringing key, through contact 407
which is then in engagement therewith and one of the
wires 43/ to the tip of the front plug, through the tip
spring which 1s in engagement therewith and the line
wires 16 and 17 and all of the bells 19 which are bridged
between the wires 16 and 17, back through the sleeve 15
of the jack, through the sleeve of the plug 1nserted
therein and the other wire 43/ to the right hand spring
contact 407, and through the contact 42/ in engagement
‘herewith and wires 48, 47 and 10 to the other side of
the generator. When the called subscriber responds
by removing his receiver from the hook his telephone
set is in a through metallic circuit with the set of in-
struments of the calling subscriber, for the wires 43/
which connect with his line wires 16 and 17 through the

65 jack are in connection with the connecting wires 43

3

S

which connect through the jack with the line wires 16
and 17 of the line of the calling subscriber’s station,
since the spring contacts 407 of the front ringing key are

In engagement with the contacts 417, which are con-

nected by means of the wires 45 and 50 with the corre-
sponding contacts 41 of the hack yinging key, engaged
with the spring contacts 40 thereof, to which the WITes
43 of the back plug are connected.

When the communication has ended, either sub-
seriber niay give the ring-off signal by pressing his push
button, thus establishing a circuit through the ring-ofi
drop 46 by placing a ground on the line wire 17. The

ring-off circuit established by the ground connection at

either subscriber’s station may be traced as follows;
Starting from the grounded .generator 8, the circuit
passes through wire 47 to the ring-off drop 46 and
through wire 45 to the right hand contacts 41 and
41’ of the front and back ringing keys, through the con-
tact springs 40 and 407 1n engagement therewith and the
wires 43 and 43/ to the wires 17 of the respective lines,
through the wire 26 and the engaged contacts 35 and 27
of the operated push button, and by way of wire 36 to
the ground.” The release of the ring-off drop at the cen-
iral station switch board indicates to the operator that
ihe connection is no longer desired and the front and
back plugs are accordingly removed, restoring the sys-
tem to its original condition.

The operation as above described does not differ with
the individual station C, except in calling central as
previously explained. .

In Fig. 5, is shown a modified method of wiring the
jack and annuneciator drop, n which a wire 60 takes the

place of wire 12 of the other method of wiring, and con-
‘neets the annuneciator drop directly with line wire 17.

With this method of wiring, the calling circuit estab-
lished by the ground connection, which is made when
one of the push buttons of the subscribers’ stations 1s
pressed, does not include the line wire 16 and the bells
of other subscribers, as before, but extends from sald
ground connection through line wire 17 direct to the
annunciator drop through wire 60, and by way of wire
10 to the generator. This method of wiring lacks the
feature of sienaling other subscribers’ stations when
central is called.

From the foregoing it will be understood that by-the
sienaling system of this invention the usual generators
are dispensed with at each subscriber’s station, and as
these.generators constitute one of the most expensive
features of the installation, a great saving 1n expense
results. This is accomplished without materially
modifying the construction or method of operation of
the switch board at the central station 4and without
sacrificing any of the usual features of advantage, the
oround connections only being relied upon for sighaling
purposes and a through metallic talking circuit being
maintained. |

What I claim as my invention 1s:—

1. In a telephene signal system, a pair of line wires,
subseribers’ sets brideed across the line wires, meins for
crounding one of the line wires at each subseriber's sta-
tion., compriging a switch for opening the bell circuit ot
that subscriber's set and for establishing a orgund con-
pection withh oune of the line wires, a jack having its sleeve
connected to that line wire with which the orounding con-

nections are made and its tip spring connected with the
other line wire, an annunciator connected with the anvil
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spring of the jack, and a generator with one terminal
grounded and the other terminal connected with the
annunciator, whereby the grounding connection produced
by the switeh at any subscriber’s st.{ltion estuablishes a
signaling cireunit through the Lells of the othoer subseriberg’
stations but not through the bell of that subseriber’s Sti-

- tion, through the engaged tip and anvil springs of the

Jack, the annunciator and the generator. |

2. In a telephone signal system, a pair of line wires, a
subscriber’'s set bridged across the line wires,'means for
grounding one of the line wires at the subscriber’s station,
comprising a switelh for opening the Dell circuit of the
subscriber's set and for establishing a ground connection
with one of the line wires, a jack having its sleeve con-
nected to the line wire with which the grounding con-

862,705

F)

nection is made and its tip spring connected with the
other line wire, an annunciator connected with the anvil
spring of the jack, and a generator with one terminsl
grounded and the other terminal connected with the
annunciator, whereby the grounding connection produced
by the switech at the subscriber’s station establishes 2
signal circuit through the engaged tip and anvil springs
of the jack, the annunciator and the
through the bell of the subscriber’s set., -

In testimony whereof, I affix my signature, in presence
of two witnesses,

I HOWARD M. BLDRED.
Witnesses : -
R. 8. C. CALDWELL,

ANNA T SCHMIDIBAURR.

generator, but not
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