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To all whonv it may concerw: _. .
Be it known that I, RicHARD N. DYER, of

New York city, in the county and State of

New York, have invented a certain new and

useful Improvement in Telephone Systems, of

which the following is a specification. o
- My object is to provide a source of electrical
energy for telephones and telephone-lines, for

transmitting and receiving articulate speech
thereby, which source will be of a constant

character and will not be subject to the nu-
merous objections of the galvanic batteries
now in use.- | "

In carrying out my invention I employ dy-
namo currents, or such as are generated by
dynamo or magneto electric machines. In
adapting machines of this character to the op-
eration of telephones and telephone-lines ob-
stacles are met with arising from the nature of
the current to be dealt with, it being far more
powerful than required for telephone use, and
from the imperfect commutation of snch ma-
chines causing a vibration in the receivers,
producing a noise which interferes to some ex-
tent with thereproduction of articulate speech;
but such asource when adapted for this usehas
the obviousadvantages over galvanic batteries
of being practically constant in its energy, and
since, in using dynamo or magneto electric ma-

~chines, a common source of supply must be

employed for a large number of telephones,
the subscribers are relieved of the annoyances
experienced with separate galvanic batteries,

of having sources of energy which require fre-

quent attention, often get out of order,
seldom have the standard power. -

An. efficient method of applying dynamo
currents to the operation of telephones and
telephone-lines I find to be as follows: A cir-
cult independent of the telephone-circuit is

and

~construected, and this circuit is provided with

current from one or more dynamo or magneto
electric machines located at any suitable point.
The local transmitter-circuit of each telephone-
set 18 connected in multiple are with this dy-
namo-supply eircuit, each connection being a
circuit independent of all other connections,

and by means of a suitable arrangement of re-

sigtances the dynamo-current is reduced and
modified and the proper energy is supplied
to each telephone. The telephone-transmitters

being located each in a local circuit, including -

and the secondary of an induction-coil, the

| magneto electric machines can be obviated by

aiso the primary of an induection-coil,and the
recelvers being each inconnection with theline
connections with the independent dynamo- >
circuit will be madeso as to supp!y the energy
to the local transmitter-circuits, each trans-
mitter having anindependent connection with |
the dynamo - circuit, and this whether each
telephone-line is provided with one or more
instruments. S

I have found that the. obstacle arising fromn
the imperfect commutation at the dynamo or
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the use of {wo or more machines, which serve
to destroy theindividual vibrations of the eur-
rents produced by the machines by a neu-
tralization of such vibrations. With large
and perfectly-constructed machines I am of 7o

opinion that this obstacle wiil not be met with,

and a plurality of machines may not be essen- -
tial; butit is met with in the machines at pres-
enf generally used, and with such the use of a
piurality of machines obviates the difficulty.
~In applying dynamo currents to telephones
in the manner already explained it is conven-
lent to use for the source of electrical energy
the eircuit of a system of electrical distribu-
tion for light or power, or both, which system
issupplied by dynamo or magneto electric ma-
chines located at a central station, from which
extendsthedistribution-circuit,including elec:
trie lamps or motors, or both. The conduct-
ors of the system of electrical distribution ex- 853
tend to the buildings in which the telephones
are loeated, and connections are made with
each telephone by means of an arrangement of
resistances, which reduce and modify the car-
rent of the distribution-circuit to adapt it for go
supplying the telephones. Thisreductionand
modification may be earried to the extent that
the same telephone system may be provided
with telephones worked by galvanic batteries,
and the telephones supplied by dynamo cur- 05
rents may be worked in connection with those =

75

supplied by galvanic batteries without ren-

dering the galvanic batteries inoperative.

The resistances used to reduce and modify
the current may be adjustable, so that they can 1c¢o
be set to divert the proper amount of energy,
although this is not essential, since if such re-
sistances are properly proportioned and con-
nected no adjustment will be required. Since




the throwing into the circuit of a number of .

electric lamps or other translating devices
would produce a drop in the tension of the
current in the distribution system, which drop
is compensated for by regulation at the cen-
tral station of the distribution system, 1 may

provide means for maintaining the standard

tensioninthetelephone-circuitduringthetime

~ that elapses before the regulation of the dis-

1o
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tribution system is performed. This means
consists of a secondary cell located at eéach con-

nection between thedistribution and telepbone
circuits and charged to the standard tension

by the distribution-circuit. So long as the ten-
sion in the distribution-cirenit is normal, the

cell is neutralized and does not dischar ge, but
when thereisa drop intension in the distribu-
tion-¢ircuit the cell discharges into the tele-
phone-circuit and maintains therein the stand-

ard tension until the regulation of the distri-
Since currents

bution system is performed.
of any desired power may be obtained from the
distribution system, the dynamo carrents ob-

tained in this way can be used effectively for .

operating the signals connected with the tele-
phone-lines. I have devised means for this

purpose, which, as well as the matters before

referred to, will be fully hereinafter explained.

The method of supplying telephones with
electrical energy (before described) by provid-
ing a separate supply-circuit independent of

the telephone-circuit and common to all the

~ telephones, and with which the transmitters
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are connected in multiple are, 1s novel with

me independent of the nature of the source,

whether it be dynamo-electric machines, gal-
vanic batteries, or secondary batteries.

In the accompanying drawings, forming a

part hereof, Figure1lisaview, partly diagram-
matic, of a telephone system embodying my

'mvenmon showing connections with a simple

multiple- arc system of electrical distribution;
Fig. 2, a similar view, more in detaill, of one
of the telephone-connections; Figs. 3 and 4,
views ofswnalmgmranﬂ‘ements Fig. 5, aview
similar to I'ig. 1 shomxwtelephone llnes each
with two telephones; Fig. 6, a diagrammatio
view showing connections with a compensat-
ing system of electrical distribution; Fig. 7, a
diagrammatic view showing connections with
a multiple-series system.

- With reference more especially to Figs. 1
and 2, A A are dynamo or magneto electric

‘machines, of which there are preferably two

or more connected to the conductors 1 2, form-
ing the dynamo-circuit. These conductors 1
2 are shown as the main conductors of a sim-
ple multiple-arc system of electrical distribu-
tion, of which 3 4 represent the houge-circuits,

in Whmh are located electric lamps, motors, or

other translating devices, a. The maohlnes A
are regulated In any smtahle way, adjustable
resistances in their field-cireuits bemg shown
for this purpose. It will be understood that
the machines, conductors, and translating de-
vices shown are intended to represent a com-
plete system of electrical distribution, which

ordinary construction,

2 - - _ 382,461

will be provided with any of the known means

of indication, regulation, and measurement.
A number of telephone-lines, 5, 6, and 7, are

supplied with électrical energy from the dyna

mo-ecircuit.

B represeﬁts telephone transmitters, of any

which are placed 1o
local circuits 8 9, also meludmg the primary

of induction-coils C. These local telephone-

circuits are provided with current from the

dynamo-circuit by connection with the house-
conductors 3 4 of the distribution system or
circuits derived therefrom. |

A convenient method (shown at the bottom
of Fig. 1 and in Fig. 2) is to make each local
telepllone -circuit a shunt around a resistance,
b, located in a multiple-arc circuit, 10 11, de-
rived from 3 4. An electric lamp, D, 18 pref
erably used in each cireuit 10 11'as a protect

80

ing resistance, andinadditiontothelamp there

1S employed the resistance b in the form of me-
tallic wire or a material of higher resistance—

such as carbon—around which the telephone

local circult is a shunt.

With a distribution system having at the
dynamos an electro-motive force of about one
hundred volts, I have obtained good results
with telephones in the system worked by gal-
vanic batteries by the use of a lamp, D, of one
hundred ohms resistance, and a shuntmg re-

oC
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sistance, b, of from one and one half ohms to '

two ohms; but of course these proportions

could be chann‘ed to meet the requirements of 10C

the particular form of transmitter enmployed.,.
They could be varied conmderab]y to divert

greater energy into the telephone-circuits, the

sources ‘of electrical energy of all the tele
phones being increased likewise.

The shuotmg resistance b may be made ad
justable by an arm, ¢, to adjust the energy di-
verted into the telephone circunit in accord-
ance with the requirements of the system; but
a fixed resistance may be used.
shunting around a resistance in a cireuit, 10
i1, derived from the house circuit 3 4, the tele-
phone circuits 8 9 may be themselves multlple

arc circuits from 3 4. This arrangement is

shown at the center of Fig. 1, an electric lamp,
D, being preferably used in the circuit for a
resistanceand an additional resistance,d, which
may be adjustable or not, as desired; or each
local telephone-circuit may be a shunt around
a resistance, ¢, in one of the conductorsof the

house-cireuit 3 4, as shown at the top of Fig.
1, and this shunb may be adjustable to include

more or less of the resistance, or 1t may be
fixed.
with the dynamo-circuit deseribed may be em-
ployed.

The telephone: lines 5 6 7 include the tele

-phone-receivers F and the secondary of the

induction-coils C, and terminate in ground-
connections K, or a complete metalllc circuit
may be employ ed.

Any one or more of the connections

105
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- The telephone-lines extend to the: telephoue .

central station, where they run to a switch-
board, G, throuo'h drop-magnets f, and. one
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or more signal-bells may be arranged for oper
ation at that point, or any usual or suitable .

- central office or exohanﬂe ar rengement may be

10

employed.

- All the telephooes of the system may ] be sup
plied with current from the. dynamo-circuit;

but some may be worked by galvanic batter- .
1es, and this latter arr angement is desirable in.
case the dynamo-eireuit is 2 distribution sys-

tem which does not extend throughout the ter-
ritory occupied by the telephone system.

At H the local circuit of the. telephone. ie

supplied by a galvanie batter y, the telephone-

line 12 extending to the switch-board, and

‘there may bea number of telephonesin the SyS-
tem worked in this manner by galvanie bat-
teries, the dynamo-connections of the other

telephones being adjusted or proportioned to

- operate with the galvanic batteries.

20
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Each telephone-line may have more than
one telephone connected therewith, in which
case the loeal circuit of each telephone would
have a separate connection with the dymmo

“circuit, as shown in Fig. 5.

To mamteln the standard tenelon in the tele
phone-circait while the regulation of the dis-
tribution-cireunit is being performed a second-

.ary cell, I, may be. plaeed ACTOSS the local tele-

_'3o

-dynamo-e¢ireuit.

phone- 01rou1t 8 9 between the transmitter and
induetion - coil and the connection with the

a small bottle or jar sealed air tight to pre-

~ vent evaporation and placed out of sight in

~ the telephone box.

It will not need replen.

ishing. The secondary cell bemg an accumau-

lator of electrical energy, it is charged from

and whenever the
. electro-motive force of the distribution- olroult

the dlstnbutlon clroulb

' drops, the cell discharges a current into the

_40
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telephone-cireuit, and in this way. it serves to
prevent ﬂootuatlons in the distribution-cir-
cuit from affecting the telephone. A cireuit-
controller, g, may be provided for the second-
ary-cell urcnlb and other circuit-controllers,
ki, may be used for the local telephone- cu'omt
8 9 and the circuit 10 11. These circuit-con-

- trollers may be combined to work elmulte
. _neouely, or may be operated separately.

50

with the dynamo-circuit, another connection
‘therewith for signaling is made, which latter
connection is of greater power, being arranged

33

My signaling arrangements, to be used orlth,

the system described of operebmg telephones

by dynamo currents, are shownin Figs. 3and

4, to which reference is now especially.made.
In addition to the telephone connection

to divert a stronger current than the tele-
phone- connection.

around 1e81stanee ik in a multiple-are circuit,
15 16, from 3 4, Fig.

may be itself a nmltiple aro circuit from 3 4,
Fig. 4. |
By the arran gement shown in Flg

4pomt hook- sw1toh K, isemployed, the receiver
being connected to the back point of the switch,
'md a vibrating bell L to the front pomt

| its back pomt as shown.-
| euit 13 14 is connected on one side with earth
and on the “other with the front pomb of the
‘switch M. When the parts are in the posi-
tion shown the line is closed through the re-
ceiver and the bell 18 cut outb of ouomb
receiver being hung on the hook of switeh K,

| with the back

ThlS seoondely cell may be

The signaling-connection
is . cireuit, 13 14, which may be a shunt

3; or the circuit 13 14,

3a two-{

The receiver is connected with the seoondm Yy
of the induction-coil and with the ground-

plate E, while the bell has a connection with
1D through a two-point push-switch, M, and
The SIgnalmg cir-

The

16 w111 cub ltself out of olrcmt and throw in the
bell, which will then receive signals. through
it to ground from the line. To mgnal the op-
posite end of the line the switech M is operated

as a push-button, breaking its direct ground-
connection and olosmg the signaling-cireuit
13 14 from ground through the bell- magnet to

the line, throwmg upon the line a strong dy-

‘nano- ourlent welg, adapted to operate thesw |

nals.

7D

In Fiﬂ' 42 three- pomt hook- qutCh K" is '

The. vibrating bell is oonneoted

point of the hook-switch and
through the two-point push-switch to ground.

emp]oyed

{ The local telephone-circuit is oonueoted to the

pivot of switeh K" and to one of’ the front

| points of the switch, while the receiver is con-

nected with the olher front point of theswiteh.

The operation is the same as with the simpler

QO
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form of switch, with the exception that the |

| three-point smtoh opens the transmitter as

well as the receiver circuit.
The use of a compensating sgstem of elec-

son’s patent, No. 274,290, for the dynamo-cir-
cuit is illustrated in Flg 6 The employment
of a multlple series system for thls purpose is

illustrated in Fig. 7.

What I claim is~

1. The oombmeblon with teo Oor more te]e

phone - transmitters and

mductlon Ccol1ls

| through which the tlenemltters are connected
with the telephone-lines, of a current-supply-
| ing circuit extending to said two or more tele-
| phone transmitters-and independent multiple-
arc connections between such transmitters and

said current-supplying cireuit, substantially
as set forth.

2. The COII]bIDELtIDH w1th two 01 more tele
phone - transmitters and induction - coils
through which the transmitters are connected

| with the telephone-lines, of a current- -Supply-

ing circuit extending to said two.or more tele-
phone-transmitters, one or more dynamo-elec-
tric machines generating current in said sup-

| ply-circuit, and independent multiple-are con- -
nections between such transmitters and said

1CO

trieal dlstrlbutlon such as described in Edi- .

[05

HI0

I15

[20

current- Supplymg circuit, snbslaomally as set.

forth.

3. The oomblmtlon i lth two or more tele '
induction - eoils

phone - transmitters and
through which the transmitters are connected
with the telephone-lines, of a current-supply-
ing circuit extending to said two or more tele-

‘phone-transmitters, two Oor more dynamo elec-
| trlo maohmee genelatmg oorrent In said sup-

130
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ply-circuit and acting to neutralize their indi-
vidual vibrations, and independent multiple-
arc connections between such transmitters and

- sald current- eupplymg mreult %ubetantlally
5 as set forth.

4. The comblmtlen with two or more tele
phone - transmitters and induction - coilg
through which the transmitters are connected

~ with the telephone-lines, of a current-supply-

D

LS

20

25

ing circuit extending to said two or more tele-
phene transmitters and formed by the con-
ductors of a multiple-arc system of electrical
distribution, and independent multiple - arc
connections betweensuch transmittersand said
current-supplying cwemt substantially as set
forth.

5. The combination,with a supply-circuit—

such as an electrical-distribution system com-
mon to a number of telephone-transmitters
and having a higher electro.motive force than
is required for operating the telephones—of
two or more telephone - transmitters, inde-
pendent multiple-are connections from such
supply-cireuit to said transmitters, and re-

sistances or other current-reducing devices .

~ located in or forming part of such connections

40

45
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and acting to reduce the current passing
through the transmitters, substantially as seb
forth.

6. The eomblnatlen, with a dynamo-cur-

rent supplying-circuit common to a number

of telephones, of two or more telephone-trans-

mitters connected in maultiple arc with said

supply-circuit, and an “electrical acecumulator

; for each tmnsmlbter located between the sup-

ply-circuit and the transmitter, said accumu-

lator being charged from the supply -¢irceuit

and discharging in the transmitter-circuit to
maintain the current uniform in the latter,
substantially as set forth. .

7. The combination, with a dynamo cireuit,

of telephones connected therewith and sig-

naling devices also connected with said dy-
namo-cireulit, substantially as set forth.

8. The combmatlon with a dynamo-cirecuit,
of telephones connected therewith, mgn&lmg
devices also connected with said dynamo Cir-
cuit, and resistances whereby greater energy
is diverted from said dynamo-circuit for sig-

naling than for the transmission of articulate |

speech, substantially as set forth.

| telephone-transmitter and induction primary,

| line-connection from the telephone receiver to

9 In a telephone system, the combination,

' with a current-supplying circuit, of a tele-

phone - transmitter and mduetlon coil con-

nected with said circunit, and a connection from sg

| such supply - circuit to the telephone-line

through a circuit-controller for producing sig-
nals, whereby the telephone and signal de-

-vices are both operated from the same source

of electrical energy, substantially as set forth. 6c¢
10. In a telephone system, the combination,

with a current-supplying circuit, of a tele-

" phone - transmitter and mducbmn coill con-

neeted with said circuif, and a connection from
such supply - circuit to the telephone-line
through a cireuit-controller for producing sig-

' nals, such connections with the supply circuit

having a multiple-arc reletlen substantially
as set forth. |
11. In a telephone sy stem tne combination,
with a telephone-line, a telephene transm1tter
a telephone-receiver, an induction-coil, and a
signaling-bell, of a current- -supplying cu'eult
a connection from such supply-circuit to t_he |
5

another connection from the supply-circuit >

{ through the bell, a circuit-controller in the

latter connectlon for producing signal im-
pulses, and a switch alter nately shifting the
80
the bell, substantially as set forth. | |
12. In a telephone system, the cembmatlon,
with a telephone-line, a telephone-transmitter,
a telephone-receiver, an induction-coil, and a
signaling-bell, of a current-supplying eircuit, S

C 4%

| & connection from such supply-circuit to the

telephone-fransmitter and induction primary,
another connection from the supply-cireuit
through the bell, a circuif-controller in the
latter connection for producing signal im- go
pulses, and a switch alternately shifting the
line-connection from the telephone-receiver to
the bell and opening and closing the connec-
tion from the supply-circuit to the telephone-
transmitter, substantially as set forth.

This specification signed and witnessecd this
6th day of September, A. D. 1883.

RICHARD N. DYER.
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Witnesses:
- H. W. SEELY,
EDWARD H. PYATT
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