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-~ To all whom it may concern: +
Be it known that I, ELMER A. TERPENING,
of Geneseo, in the county of Henry and State.

~ being had to the

L0

I5

20

~ tlons.

30

35

~ station relay

40

‘anism. at central

‘verse conditions.

10 indicates a suitable base
‘mounted-in ‘a suitable

_their armsspread to d;

UNITED STATES

PATENT OFFICE.

ELMER A. TERPENING. OF GENESEO, ILLINOIS,

TELEPHONE SYSTEM.

 No.814,571.

Siaeciﬁca,tion of Letters Patent,

ravented March 6, 1¢086.

| Application filed September 6, 1904, Serial No, 223,413,

of Illinois, have invented certain new and use-
ful Improvements.in'Telephone Systems; and
I hereby declare that the following is a full,
clear, and exact description thereof, reference

accompanying drawings,
vart of this specification.

My invention relates to telephone call sys-
tems, and while broadly applicable as to cer-
tain features is particularly adapted for
party-line systems. |

One of the salient objects of my invention
18 to provide a call system whereby the sta-
tions on a party-line ‘are enabled to call each
other without actuating the signaling mech-
station and to call either of
two central stations at will without disturb-
ing the other or the other subscribers’ sta-

which form part

A further object of my invention is to pro-
vide a responsive device at the central sta-
tion as part of the signaling outfit which will
be extremely sensitive to feeble currents and
which will therefore act even under very ad-

Another salient object of my invention is
to provide a signaling system for g divided-

circult party - line whereby the parties con-

nected on one side of the line may call the

parties connected on the other side of the line. .|
objects of my Invention:
.will hereinafter become fully apparent from

Other and further

the following description taken in conjunc-

tion with theillustrative drawings, wherein—

a Itont elevation of a central-
of my invention, showing dia-
grammatically its connection with other de-

Figure 1 is

vices of a signal system. Fig. 2 is a top plan |

view of the relay shown in Fig. 1.

Fig. 31is a
section on line 3 3 of Fig. 1.

Fig. 4 is a dia-~

-grammatic view showing the embodiment of

circutt party-line. =~ .
Throughout the drawings like characters of
reference refer always to like parts.
“Referring now. to the relay or current re-
sponsive device shown in Figs. 1,2, and 3,
upon which is
supporting-frame 11
two sets of permanent magnets 12 12 and 13
13, preferably. of horseshoe shape and having
; i Terent extents, so that
the poles of'the magnets 13 13 extend be-

my signaling system in a two-central divided-

“erably having their ends

22,

magnets 12 12. Any | the

| suitable number of magnets 1212 and 13 13

may be provided, the magnets of like size be-
ing arranged in vertical

connected by pole-
pleces 12’ 12" and 13’ 13/, respectively. The

| proximate surfaces of the pole-pieces 12’ and
are spaced apart a suffi- -

13" of the magnets ‘ |
cient distance to accommodate the side pieces
of an oscillating coil-frame 14, which prefer-
ably comprises solid end portions connected
by strips 14’ 14’ and a central strip 14", lying,
as described, between the proximate faces of
the magnet pole-pieces, and a central strip
14", lying between the arms of the smaller
magnets 13 13.  Upon the frame 14 is wound
a coll 15 of suitable fine wire for a purpose to
be described. |

The frame 14 is arranged for oscillation
through a small angle between the magnets,
and to this end is maintained in vertical POsI-
tion m suitably insulated bearings 16 16’ but
1t is preferably freely suspended therein from
a wire 17, of German silver or other suitable
material, at its upper end supported by, but

insulated from, any suitable bracket 18 and

at its lower end electrically connected to the

coll.

Suitable contact parts of an electric
circuit

are assoclated for operation with the

‘oscillating coil, preferably in such a way that

contact 1s made between said parts only
when the coil swings in one predetermined
direction, and means are preferably also pro-
vided for rendering the action of the coil so
sluggish that it will not sufficiently respond to
alternating current of ordinary frequencies to
actuate the contact parts. Specifically, 19
Indicates a stationary contact-point suitably
mounted on the framework

therefrom, and 20 indicates a coacting mov-

able contact member, preferably an arm,

mounted upon a transverse shaft 21, pivot-
ally supported at its ends in bearing-blocks
From the shaft 21 depends a rod 23, the
lower end of which is operatively associated
with a retarding device to be hereinafter de.
scribed.  Intermediate its ends the rod 23 is
spanned by the slotted end of an arm 24, the
opposite end of which is secured to the cen-
tral piece 14" of the frame of the oscillating
coil 15. _ |

ably adjusted as to balance by a weight 25,
mounted for adjustment upon a rod 26, ex-

-tending at right angles to the axis of the shaft

21. It preferred, one end of the rod 26 may
be extended forward, as at 267, to coact with

stationary contact member and form g

and 1msulated:

alinement and pref- -
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stop to limit the throw of the movable con-
tact member 20 in either direction and take
the strain therefrom. -

The retarding device, heretofore adverted
to, is preferably a dash-pot and in the con-
struction shown comprises a liquid-receptacle

27, containing a casing 28, open on one side
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and supported, as upon a rod 29, adjustably
secured to the framework 11.

30 indicates the movable member or plun-
oer of the dash-pot secured to the rod 23.
Preferably the plunger 30 is centrally perfo-
rated, and the perforation is covered on one
side by a valve 31, so that the member 3C 1s
relatively freely movable in one direction and
relatively slow of movement in the other di-
rection. Preferably, also,for the present pur-
Fose the direction in which the plunger 30 1s
reely movable is that which corresponds
with movement of the movable contact mem-
ber away from its stationary contact-point.

Now it will be apparent to those skilled m
the art that if current is passed through the
coil 15 in one direction it will tend to throw
the arm 24 in such direction as to move the
movable contact member 20 into contact-
making position relative to its stationary
member 19, but that in causing such move-

ment of the contact parts the coil has to

overcome the maximum resistance of the
dash-pot, the valve 31 closing the aperture ol
plunger 30 when the said plunger is moved to
the left, Fig. 3. If current be passed through
the coil in the opposite direction, it tends to
move the contact part to its utmost limit
away from the stationary contact member or
until the stop-rod 26’ contacts with thetrame,
but in so doing has to overcome the minimum
resistance of the dash-pot, the valve 31
whereof opens to movement in this direction.
The resistance of the dash-pot is sufficient to
render the action of the contact devices slug-
oish enough to prevent an alternating cur-
rent of any ordinary frequency from ever
causing contact to be made between the con-
tact members, and it will also be apparent
that the valve arrangement of the dash-pot,
making its resistance to movement in oppo-
site directions unequal, causes the plunger to
work in the direction which would remove
the contact members to their farthest sepa-
rated position, and so removes the liability of
accidental closing of the contact parts.

“ While I have herein described and for pur-
poses of the present employment of my cur-
rent-responsive device I prefer to employ the
responsive coil as a means for actuating a cir-
cuit-closer, it will be apparent that it might
be emploved to actuate any other mechanic-
ally-operable devices of different characters.

ffor convenience of wiring to the exterior
circuits the movable contact member is con-
nected by a wire 33 with the terminal 34, and
the stationary contact 19 is connected by a

= |
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sion-wire 17, electrically connected with the
coil 15, is connected by wire 37 with an im-
pedance-coil 38, the opposite terminal where-
of is connected by wire 39 with the terminal
40. The opposite extremity of the coil 15 1s
connected to a spring-wire 41, whicb in turn
is connected by wire 42 with the terminal 43.
All these parts and wires are conveniently
upon the board 10. o

 Referring now to the parts diagrammatic-
ally shown in Fig. 1, it will be seen that a S1g-
naling device is associated in circuit with the
contact parts of the relay to respond to the
action of said relay. Specifically, D indicates
a drop having a shutter d and a coil d’. 44
indicates a local drop-battery. Connection
is made from terminal 34 by wire 45 to bat-
tery, thence to the coil ', and thence back to
terminal 36. The oscillating coil 15 1s ar-
ranged in the calling - circuit, being in the
present ground-return call system bridged
between a line-wire and the ground. TIn the
drawings, A and B indicate the two line-wires
of a metallic circuit. 46 indicates a connec-

" tion between wire B and terminal 43, and 47
indicates a connection from terminal 40 to

oround. The subscriber’'s station may be
equipped with any convenient means for
sending current of different qualities, either
direct or alternating, and is preferably so ar-
ranged that direct current of either positive
or negative character or alternating current
may be transmitted to the line at pleasure.
In the devices illustrated, which I prefer to
employ, R indicates a ringer having attached
thereto a commutating device comprising a

‘semi-insulated cylinder r, on which rest the
three brushes 7', and 7, the first two said
brushes bearing upon the peripheral portions

of the commutator member to make inter-
mittent electrical contact therewith and the

last said brush having constant contact with
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aaid commutator at its end. The construc-

tion is such that pulsating positive current
may be taken from brush 7', negative pul-
sating current from brush %, and alternating
current from brush r. Associated with the
ringer is a selective switch S, comprising a sta-

tionary plates, atiltable plates’,springs s°, n-

terposed between the plates and electrically
‘connecting them, and three contact-blocks s,
st, and §°, their arrangement bemg such that
‘the springs

s? normally hold the tiltable plate

[ -

¢ in contact with the block s*; but the said
plate is capable of being tilted to connect

either end with the corresponding contact-
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block s¢ or s° and at the same time break its

connection with the block . A two-point
spring-switch, as T, is also provided, and
three binding-posts v, v/, and v* are shown to
receive the connections of the instruments ot
the call system. The connections are as fol-
lows in the ground-return call system shown:
From ground extends

65 wire 35 to the terminal 36, while the suspen- | ing-npo‘st v, whence extend wires 49 to the

125

a wire 48 to the bind-
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automatic shunt contact - piece 50 of the |

rimger R. From the alternating brush 7 of
the ringer-commutator a wire 5] extends to
the contact-block s3 of the switch S, and from
posttive and negative brushes »’ and 7 of said
commutator extend wires
tively, to the respective contact-blocks s* and
s* of the switch 8. The plate s of the switch
1s connected by wire 54 with the blade of the
switch T. From the upper contact-point,
with which said blade normally contacts, ex-
tends wire 55 to binding-post v, which is con-
nected to line-wire B by wire 56. The lower
contact of switch T is' connected by wire 57
to post v*, which is
line-wires, as A, by wire 58. indicates a
bell bridged between posts " and v*.  Qbvi-
ously, however, the devices might be wired in
any way to accomplish the results sought,
the wiring here shown being, however, con-
venlent for such a system as that illustrated.

Now it will be apparent that when it is de-
sired to call “central’’ the switch S 1S Oper-
ated to connect the switch-plate s’ to the
brush » or 72, supplying current of the qual-
1ty to which the relay at central is operatively
responsive, and (assuming that the '
question is operable by a positive current to
actuate 1ts circuit-closing parts and the plate
$"1s moved into contact with the block s*) a
circuit is established as follows: from the

ground through wires 48 and 49 and contact

00 to the generator, thence by I}:‘;(::siti*are brush
7" and wire 52 to contact-bloc s §%, through

the movable bar s’, the spring s* and plate s

to wire 54, by said wire to the switch-blade T,
and thence through wires 55 56, line B, and
thence by wire 46 to terminal 43. Within the
relay the current flows by wires 42 and 41 to
the oscillating coil 15, and thence by 17 and 37
tothecoil 38, and thence by wire 39 to terminal
40, the said terminal being connected by wire
47 to ground, completing the circuit.. The
continued application of the pulsating cur-
rent to the extent of a few turns of the
generator-handle turns the coil 15
enough to overcome .the resistance of the
dash-pot and press the rod 23 outward, tilt-
ing the movable contact member 20 up into
contact with the stationary contact member
19, and thereby completing the drop-circuit
45 to actuate the drop D. .

In Fig. 4 T have shown the g aptation of

- Iy invention to a two-centra] four-party di-
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vided-circuit system. The wiring of the differ-
ent stations isin general alike for all , and the
connections of the transmitter and recelver
with thelinemaybemadein any suitable way.
To balance the line, however, the bells of the
subscribers are alternately bridged from the
tip side or the sleeve side of the line, consid-
ered with reference to the Jack connections

on the central board to the ground, but a suf-

ficient preponderance of bells being bridged
on one side of the line to compensate for the

52 and 53, respec-

connected to one of the

‘matically suggested in Fig. 4.

“current alone.

relay in |

~device at the central

strongly

scriber’s recelver.

——

resistance of the coils 15 and 38 of the relays
bridged between the opposite side of the line
and ground. Thus in Fig. 4, both relays be-
ing bridged from the sleeve side of the line
(the wire B) to ground at the four stations N ,

O, P,and Q, three of the bells are grounded

on the tip side, as shown at N O Q, and but a
single bell, that at P, being grounded on the
sleeve side. When such arrangementisused,
the relay should be so wound that the joint
resistance of the impedance-coil and the os-
cillating coil will be equal to the resistance of
a bell, while the retarding-coil should offer a
retardation equal to that of the bells of the
circuit. To this end I preter that the re-
tardation device 38 be variable, as diagram-

It will be understood that where the party-
line is connected with two centrals, as shown
in Fig. 4, the relay at one central is wound or
connected to operatively respond to nega-
tive current and the other relay made to op-
erativelyrespond to positive current, the bells
on the line being all responsive to alternating
Thus it will be apparent that
by properly manipulating the switch S to
connect the desired brushes of the generator-
commutator to the line the subscriber may

“signal either central without disturbing the

other or without ringing the bells of the other
subscribers on the line, or he may call any one
of the other subscribers on his line without
disturbing the central - station operators.
The switch T is provided to enable subscribers
whose ringers are connected on one side
of the circuit to shift the connections to the
opposite side and call those parties so nor-
mally connected. In Fig. 1 when the blade
of switch T is depressed the ringer is connect-
ed between ground and the line-wire A in-
stead of between ground and wire B.

In Fig. 4 T have shown a refinement of the
station which may be
omitted or employed, as desired. The shut-
ter of the drop D may be connected in & nor-
mally open circuit, so as to act as a cireuii-
closer, the circuit comprising a battery 60
and a buzzer or bell 61, connected together
by wire 62, which includes a few turns about
the impedance-coil 38. Thus when the relay
is actuated to drop the shutter the circuit 62
1s closed and the bell or buzzer caused to
sound, the make and break of the cireuit at
the same time causing impulses in the relay-
circuit, which are transmitted to the sub-
scriber’s station and may be heard in the sub-
Thus a means is provided
indicating to the subscriber that the relay at
central hasresponded tohiscall and an answer
will be forthcoming in due time, and at the
same time an audible signalis given at central.

~ While I have described with some particu-
larity the application of certain features of
my invention in one system to which they
are well adapted, I desire it to be understood
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that T appreciate that certain features of my
‘nvention are susceptible of wide application,

and I do not desire to be understood as limit-
ing myself to the exact features herein shown

and described further than are specified 1n
the claims. |

It will of course be apparent that the ele-
ments of my invention are capable of appli-
cation in systems employing either metallic
or grounded circuits with the instruments
bridged or in series by simple changes of con-
nections which can be made by those skilled
in the art.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States, 1s— |

1. In a telephone system, in combination,
a party-line circuit connecting a plurality of
subscribers’ stations and a central station, at
each subscriber's station means for produc-
ing alternating and direct current in the lines,
and a signaling device responsive t0 alternat-
ing current only; and at the central station a
relay comprising a coil supported for oscilla-
tion in a magnetic field, and means for ret ard-
ing the oscillation of said coil. '

2. In a telephone system in combination, a

party-line circuit connecting a plurality of
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subscribers’ stations and a central station, at
each subscriber’s station means for produe-
ing alternating and direct current in the line,
and a signaling device responsive to alternat-
ing current only; and at the central station
a Telay comprising a coil supported for oscil-
lation in a magnetic field, means for retard-
ing the oscillation of said coil, and a signaling
device operatively connected with said coll.

3. In a telephone system in combination, a
party-line circuit connecting a plurality of
subscribers’ stations in a central station; at
each subscriber’s station means for produc-
ing alternating and direct current in the line,
and a signaling device responsive t0 alternat-
ing current alone; and at the central station
a relay comprising a light cotl supported for
oscillation in a magnetic field, means for re-
tarding the oscillation of said coill In one di1-
rection, and a signaling device operatively
connected with said coil to respond to its pro-
longed movement in one direction only.

4. In a calling apparatus for telephone sys-
tems, in combination, a line-circult connect-
ing a subscriber’s station and a central sta-
tion, at the subscriber’s station means for
causing direct current to tiow through the
line, and at central station a relay compris-
ing permanent magnets arranged with their
poles in opposition to form between them
strong magnetic fields, a coil electrically con-
nected with the line, supported for oscilla-
tion with its windings passing between the
adjacent poles of the magnets, contact de-

814,571

vices arranged for connection in another cir-
cuit, and operative connection between the
movable element of said contact devices and

the oscillating coil.

5. In a calling apparatus for telephone sys-
tems, a central signal responsive apparatus
comprising a coil supported for oscillation n
a magnetic field and connected 1n the call-re-
ceiving circuit; a normally open local circult
including an indicator, a source of current-
supply, and contact devices comprising a
movable part and a stationary part, and op-
erative connection between said oscillating
coil and the movable contact part, whereby
said coil is arranged to actuate said contact
devices controlling the local circuit.

6. In a telephone system, a central-station

sienaling apparatus comprising a coil support-

ed for oscillation in a magnetic field and con-

nected in the calling-circuit, a local circuit
comprising a signal device, and contact de-
vices controlling said local circuit, operative
connections between a movable member of
said contact devices and the coil, whereby
said coil actuates the contact device; and
means for retarding the oscillation of the coul

- whereby it is made insensible to alternating

currents. , .

7. In a telephone system, a central-station
signal apparatus, comprising a coil supported
for oscillation in a magnetic field and connect-
ed in eircuit with the subscriber’s calling de-
vice, an impedance-coil in said circuit, lo-
cal circuit including a drop and ecircuit-con-
trolling devices, operative connections be-
tween said cireuit-controlling devices and the
coil; a normally open alarm-circult arranged
to be closed by the shutter of the drop and 1n-
cluding an alarm, a source of current-supply,
and a winding about the said impedance-coil.

3. In a telephone system, in combination a
metallic party-line circuit connecting a plu-

rality of subscribers’ stations and a central

station; at each subscriber’s station a gen-

erator for producing alternating or direct cur-
rent in the line, and a bell responsive to alter-
nating current only, bridged between one
side of the line and ground, the bells at dif-
ferent subscribers’ stations being bridged
from opposite sides of the line; and means
for switching the generator for connection
with either side of the line; and at the cen-

tral station a signaling device responsive only

to direct current.

In testimony that I claim the foregoing as
my own I affix my signature in presence of
two witnesses.

ELMER A. TERPENING.

In presence ol —
Harry A. REHERD,
Rura J. RICE.
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