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telephone circuit is not in use, the means 
this current in the inducing winding pref 
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To (til whom it may concern. 
Be it known that I, CIIARLEs G. ASHLEY, 

a citizen of the United States of America, 
and a resident of Chicago, county of Cook, 
and State of Illinois, have invented a new 
and useful improvement in Telephonic Re 
lay Systems, of which the following is a 
specification. 
My invention relates to telephony, and has 

for its object the provision of apparati is for 
reinforcing telephonic currents, whereby 
conversation may be satisfactorily held over 

example, long distance telephone circuits, to 
which end, in press cirrent upon an indic 
ing winding from a source independent of 
the telephonic current and modify this cur 
rent by the telephonic current, there being 
an induced winding or member in associal 
tion with this inducing winding that serves 
to impress current upon the telephonic cir 
cuit, which current corresponds telephon 
ically to the telephonic current originally ill 
pressed, but which is of greater value, where 
by the receiving telephone instrument is sub 
ject to a stronger telephonic current than 
that it would otherwise be subject to were it 
not for the employment of this inducing 
winding with its separate source of supply, 
tle induced winding, and the agency where 
by the telephonic current that is to be re 
inforced cffects a modification of the cur 
rent in the inducing winding. 

I have been able by means of my inven 
tion to construct an apparatus that will en 
able the conduct of conversation over a sin 
gle telephonic circuit in both directions. 
The instrumentality that prefer to employ 
for impressing the inducing winding with 
the current that is to be modified by the in 
conting telephonic current, is a well con 
structed form of the so-called uni-polar dy 
namo or generator, the terminals of which 
are connected with the terminals of the in ducing winding (of very low resistance) to 
supply thereto current of comparatively 
arge volume and small pressure, a uni 
directional current of ten amperes with a 
pressure of five-tenths of a volt giving good 
results. Such current condition is . main 
tained in said inducing winding when the 
employed for the purpose of maintaining 

erably residing in a local circuit including a 
battery and an exciting coil producing a field 
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in which the armature of the generator ro 
tates. This field, however. may be furnished 
by a permanent magnet. Ty rotating the 
a 'nature at it uniform velocity through this 
field, which is of uniform flux density, a cir 
rent of constant volume and pressure is in 
pressed upon the inducing winding as long 
as the telephonic circuit is inactive. In 
order that the current in this inducing wind 
ing may be modified, I employ a modifying 
winding that is subject to the teleplonic 
current initially impressed upon the tele 
phonic circuit and which is adapted to pro 
duce in the saile field of the uni-polar gen 70 
erator a supplemental flux that adds to and 
detracts from the flux density, according to 
the wave of the telephonic current. This 
a ligmentation and diminution of the flux 
density causes a corresponding change in 
the character of the current impressed upon 
the inducing winding, the voltage and the 
current both being changed. The induced 
winding. by 'eason of its inductive relation 
to the inducing winding, has impressed there 
upon cul')'ent whose pressure is determined 
by the ratio of transformation between the 
induced and the inducing winding, the in 
duced current being stepped up in pressure, 
wh{ireby outgoing telephonic current is im 
J) "essed on the telephonic circuit, at the re 
lay of far greater value than it is impressed 
upon the relay, to enable the proper opera 
tion of the receiving telephone or instrument 
that otherwise would only be subject to ex 
tremely weak telephonic current. Thus, a 
mechanical agency, the power that drives 
the armature of the uni-polar generator, is 
employed to step-up the telephonic currents 
at the relay and, in fact, this mechanical 
agency may alone be relied upon as the ini 
tial agency for this function, if the iron of 
the field is permanently magnetized, or, as 
suming that the armature has been brought 
to the proper speed, for in this case the field 
exciting battery or other equivalent source 
of current (and by “battery’ I mean any 
suitable form of exciting source of current) 
may be replaced by a shunt connection with 
the brushes or terminals of the armature, 
though I prefer to employ the battery or 
separate field excitation. The induced wind 
ing may be a single coil in bridge between 
the sides of the telephonic circuit, in which 
case the inducing winding is also a single 
coil or said induced winding may be sub 
divided into two coils, one in association 
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is preferably common thereto. V 
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with one telephone station and the other in 
association with the other telephone station 
or receiving station (for it is obvious that 
more than one instrumentality for relaying 
telephonic currents in a telephonic circuit' 
may be employed at intervals along the cir 
cuit). Where the induced winding is sub 
divided into two colis, the inducing winding 
induced winding is in a single coil, it is 
preferably in bridge of the telephonic cir 
cuit, while the modifying winding is desir 
ably in series in the telephonic circuit. In 
order that the inducing winding will not 

5. react upon the modifying winding, the said modifying winding is divided into two equal. 
parts, the induced winding acting differen 
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a battery. 2 and a primary 3 

tially upon these parts of the modifying 
winding, and acting thereby differentially 
upon the inducing circuit. 

I will explain my invention more fully by 
reference to the accompanying drawings, in 
which 

Figure 1 diagrammatically represents one 
type of telephonic circuit and apparatus 
equipped in accordance with my, invention. 
Fig. 2 illustrates, another type of telephonic 
circuit and apparatus equipped in accord 
E. with my invention. o 
t 
is preferably employed in practicing the in 
vention. Fig. 4 is a sectional view on line 
a, a of Fig. 3. . . . . 

Like parts are indicated by similar char 
acters of reference' throughout the different 
figures. 
While I have illustrated but two embodi 

invention, there may be many 
embodiments thereof, and do not, there 
fore, wish to be limited to the two illustrated. 

In each of Figs. 1 and 2 I have illus 
trated telephone sub-stations, A, B, but have 
omitted the telephone switch-hooks and 
other auxiliary apparatus thereat, as an 
illustration and description of such auxil 
iary apparatus is not necessary to an under 
standing of my invention, nor is my inven 
tion to be limited to the precise sub-sta 
tion circuits illustrated. At each sub-sta 
tion there is shown a telephone transmitter 
1 included in a local circuit that contains 

of an induc 
tion coil in inductive relation with the sec 
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ondary winding 4 of comparatively many 
turns and included between the sides 5-5 
of the telephonic circuit, a receiver 6, at 
each station. A being serially included in a 
conductor 5. These sides 5 may be con 
ductively continuous or they 
ductively united. In Fig.1 they are made 
conductively continuous, as, for example, by 
a cord circuit properly constructed. 
2 they are inductively united, though, as a 
matter of fact, it is not necessary to pro 
vide a conductive oran indictive union be 

ere. the 

Fig. 3 is a longi 
inal section of a uni-polar generator that 

may be in 

In Fig. 

.991,928 

tween the sub-stations of the line, though in 
the system illustrated in Fig. 2 this is pre 
ferred, because the inducing winding 
(hereinafter to be specified) may be com 
monto the coils 8, that are in circuit with 70 
the receivers at stations A-B." The ele 
ment 8 is the induced winding of many 
turns, as compared with winding 7, and 
which has, impressed thereupon the rein 
forced telephonic current that is to operate 
the telephone receiver at the receiving sta 
tion. This reinforced telephonic current is 
impressed upon the winding 8 through the 
agency of the inducing winding 7 that has 
current normally impressed thereupon of 
uniform value, by the uni-polar generator, 

75 

80 . 

o f o o which is diagrammatically shown in Figs. 1. 
and 2 and whose structure is illustrated in 
Figs. 3 and 4. . . . 
The field winding 10 that may be em 

ployed to produce the flux which is of uni 
form density, may be supplied with a con 

85. 

stant current from a battery 11, as indi 
cated in Fig. i. or by being connected be 
tween the armature brushes 12-13, as in 
dicated in Fig. 2, it being assumed in the 
armature has been brought to the proper 
speed to maintain the field winding 10, there 
shown in shunt, sufficiently energized to pro 
duce the E. flux. In order that the cur 
rent conditions in the coil 7 may normally 
be constant, the arimature or inductor 14 
from which the generator current is Sup 
plied, is rotated at a very high uniform pe 
ripheral veiocity. . 
The modify 

lated with the telephonic currents initially 
impressed, this modifying winding being 
equally dividéd, so that the induced wind 
ing 8 will have differential effect thereupon, 
and thereby upon the inducing circuit, so 
that the said winding 15 is limited to the 
influence of the telephonic current led 
thereto from the transmitting station. . In 
the system shown in Fig. 1 the winding 15 
is looped in the conductor between the tele 

in the system shown in phone stations. u 
Fig. 2 the winding 15 is also in the cir 
cuit extending to the transmitting station, 
though the circuit between the stations of 
Fig. 2 is not conductively continuous. 
The influence of the coils 10 and 5 and 

the structural characteristics of the pre 

more readily understood by reference to 
Figs. 3 and 4, wherein a base of non-mag 
netic metal 16 afords a bearing for the 
shaft 1 of the armature 14 and also a sup 
port for the field shell of the generator, that 
desirably, is made up of two sections 18-19 
separably connected, the Section 18 being de 
sirably separably united with the standard 
16 for the purpose of easy assemblage of the 
parts and access to the wildings of the gen 

ing windig 15 is serially re 

90 
case of the system shown in Fig. 2 that the 
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ferred form of uni-polar generator will be 120 
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erator. The portion of the frame or stand 
ard 16 that directly engages the section i8, 
is desirably ring-shaped and threaded to en 
gage a correspondingly threaded sholder 
upon the section 1S. The arnature it is 
preferably, though not necessarily, of cup 
shape and is desirably made of wrought iron 
of very high permeability in order to lessen 
the reluctance of the magnetic circuit, which 
magnetic circuit includes the sections 1S-19 
of the field shell, which sections are pref 
erably made of the same material and here 
constitute a tubular magnet. The relic: 
tance due to the space between the sections 
18-19 in which the armature 14 rotates, is 
made as small as possible, to which end, the 
air gaps between the armature and the pole 
faces of the sections 18-19 are made as 
small as practicable, whereby the reluctance 
of the magnetic circuit (indicated by a dot 
and dash line in Fig. 3) is maintained at a 
minimum. 
The shell section 19 is provided with a 

central projection extending toward the 
armature, while the shell section 18 is pro 
vided with a recess that is closed by said 
projection to constitute an annular space in 
which the field windings 10 and 15 are dis 
posed, the winding 10 being of fewer turns preferably than the winding 15, particu 
larly if this winding 10 is in shunt of the 
brushes or terminals of the machine. One 
brush of the machine is desirably in the 
form of a frictionless metal ring 20 that 
is slotted at 21 to prevent eddy currents, 
which ring is insulated from, though sup 
ported by, the central projection or core 
portion of the element 19. This ring engages 
the inner peripheral edge of the armature 
14, which engagement is desirably main 
tained by means of light, springs 22. The 
ring 20 is thus stationarily mounted and a 
series of taps 23 are taken therefront and 
are joined together with one conductor ex 
tending to one end of the winding 7. The 
other brush collecting current from the ar 
mature 14, is desirably the elongated bear 
ing for the shaft 17, which may be equipped 
with a binding post 24, so that a conductor 
may be connected with the other side of the 
winding 7. The armature may be driven 
in any suitable way, preferably of a safe limiting velocity, a driving belt 25 running 
at suitable velocity, being indicated for the 
purpose. - 

A constant field, and thereby a uliforn 
density of flux through the cylindrical por 
tion of the armature 14, is maintained by the 
winding 10. This density of flux is increased 
or diminished through the agency of the 
fluctuating voice currents passing through 
the winding 15, whereby the volune and 
pressure of the current in pressed upon the 
winding 7 is variable whenever the said winding 15 is subject to telephonic current, 

3. 

which current is impressed upon the wind ing 8 that may be stepped up sufficiently so 
that the telephonic current received at the 

ably reinforced. The location of the relay, 
where one only is employed, is preferably 
midway between the telephone sub-stations. 
It will be observed that the circuit of the 
modifying winding 15 is brought into induc 
tive relation with the circuit of winding 7. 

While I employ an exciting winding 10 
for imagnetizing the sections 18-19 of the 
generator, I do not wish to be limited to 
such a way of magnetizing these parts of the 
generator, as it is obvious that they may be 
permanently magnetized, in which event the 
wilding 10 will be dispensed with. The 
mechanical structure of such a device with 
the winding 10 eliminated may be exactly 
that illustrated. The iron, of course, is in 
the form of hard steel to retain its magnet 
isn. 

In Figs. 1 and 2 are shown two types 
of single telephonic circuits uniting tele 
phone stations, the circuit in Fig. 1 being 
conductively continuous at the exchange, 
while in Fig. 2 the sections of the telephonic 
circuit are inductively united. It is obvious, 
therefore, that a variety of arrangements 
may be provided for effecting single tele 
phonic circuits, between the telephone sta 
tions, and i do not, therefore, wish to be 
limited to either of the two ways shown. 
and in the clains I use the expression “sin 
gle telephonic circuit' in this broad sense. 

In the claims I refer to the inducing wind 
as the secondary. 

Reference may be had to my co-pending 
application Serial No. 509,249, filed July 
24, 1909. 

It is obvious that many changes may be 
made in the embodiments of the invention 
disclosed, without departing from the spirit 
of my invention, and I do not, therefore, 
wish to be limited to the precise arrange 
ment and apparatus illustrated, but, 
Having thus described my invention, I 

claim as new and desire to secure by Letters 
latent:- - 

1. A system of telephony, including two 
telepitone stations in a single telephonic cir 
cuit, a generator for propagating telephonic 
currents passing between the stations, said 
generator including an element producing a 
luagnetic field or flux, a winding subject to 
telephonic current modifying the effect of 
the said flux, an armature or inductor in 
the said flux, a primary supplied with cur 
I'ent rot said arriature or inductor, and a 
secondary Serving to step up the pressure of 
the cit 'rent stipplied thereto by the primary 

to impress the transform current of 
increased pressure upon the telephonic cir 
(cuit, the generator having a two part wind 

relay I have herein disclosed, may be suit 

ing as the primary and the induced winding 
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ing, with respect to which the induced cur 
rent in said secondary acts differentially. 

2. A system of telephony, including two 
telephone stations in a single telephonic cir 
cuit, a generator for propagating telephonic 
currents passing between the stations, said 
generator including an element producing 

10 

15 

20 

a uniform magnetic field or flux, a winding 
Subject to telephonic current modifying the 
effect of the said flux, an armature or in 
ductor in the said flux, a primary supplied 
with current from said armature or inductor, and a secondary serving to step up the pres: 
sure of the current supplied thereto by the 
primary and to impress the transformed cur 
rent of increased pressure upon the tele 
phonic circuit, the generator having a two 
part winding, with respect to which the in 
duced current in said secondary acts differ 
entially. . . . . . 8. A system of telephony, including two 
telephone stations in a single telephonic cir 

25 

30 

35 

cuit, a uni-polar generator for propagating 
telephonic currents passing between the sta 
tions, a winding subject to telephonic cur 
rent modifying the effect of the normal flux p of the generator, a primary supplied with 
current by the armature or inductor of the generator, and a secondary serving to step 
up the pressure of the current supplied there 
to by the primary and to impress the trans 
formed current of increased pressure upon 
the telephonic circuit, the generator having 
a two part, winding, with respect to whic 
the induced current, in said second 
differentially. . . . . . . . . 

4. A system of telephony, including two 
ary acts 

telephone stations in a single telephonic cir 
cuit, a uni-polar generator for propagating 
telephonic currents passing between the sta 
tions, a winding subject to telephonic cur 
rent modifying the effect of the normal flux of the generator, a primary supplied with 

45 

50 

current by the armature, or inductor of the 
generator, and a secondary serving to step 
up the pressure of the current supplied there 
to by the primary and to impress the trans 
formed current of increased pressure upon the telephonic circuit, said secondary being 
connected in bridge or multiple between the 
sides of the telephonic circuit. 

55 

5. A system of telephony, including two 
telephone stations in a single telephonic cir 
cuit, a uni-polar generator for propagating 
telephonic currents passing between the sta tions, a winding subject to telephonic cur 
rent modifying the effect of the normal flux 
of the generator, a primary supplied with 

60 
current by the armature or inductor of the, generator, and a secondary serving to step 
up the pressure of the current supplied there 
to by the primary and to impress the trans 

65. 
formed current of increased pressure upon 
the telephonic circuit, the said secondary be 
ing differentially' associated with the circuit 

99,928 

of the primary, said secondary being CO 
nected in bridge or multiple between the 
sides of the telephonic circuit. 

6. A system of telephony, including two, 
70 telephone stations in a single telephonic cir 

cuit, a uni-polar generator for propagating 
telephonic currents and serving to produce. 
current of Substantially uniform volume and 
pressure, a winding subject to telephonic 
current modifying the effect of the normal 
flux of the generator, a primary supplied 
with current by the armature or inductor 
of the generator, and a secondary serving to 
step up the pressure of the current supplied 
thereto by the primary and to impress the 
transformed current of increased pressure , . 
upon the telephonic circuit, the generator 
having a two part winding, with respect to 
which the induced current in said secondary 
acts differentially. . . . . . . 

7. A system of telephony, including two 

75 

telephone stations in a single telephonic cir 
cuit, a uni-polar generator for propagating 
telephonic currents, and serving to produce 
current of substantially uniform volume and 
ressure, a winding subject to telephonic 

current modifying the effect of the normal 

90 

flux of the generator, a primary supplied 
with current by the armature or inductor of the generator, and a secondary serving to 
step up the pressure of the current supplied 

95 

thereto by the primary and to impress the 
transformed current of increased pressure 
upon the telephonic circuit, said secondary 
being connected in bridge or multiple be 
tween the sides of the telephonic circuit. 

8. A system of telephony, including two 
telephone stations in a single telephonic cir 
cuit, a uni-polar generator for propagating 
telephonic currents and serving to produce 
current of substantially uniform volume and 
pressure, a winding subject to telephonic 

100. 

105 

current modifying the effect of the normal flux of the generator, a primary supplied 
with current by the armature or inductor 
of the generator, and a secondary serving 
to step up the pressure of the current sup 

110 

plied thereto by the primary and to im- - 
press the transformed current of increased 
pressure upon the telephonic circuit, the said 
secondary being differentially associated 
with the circuit of the primary, said second 
ary being connected in bridge or multiple 
between the sides of the telephonic circuit. 

9. A system of telephony, including two telephone stations in a singlé telephonic cir 

115 

120 

cuit, a generator for propagating telephonic 
currents passing between the stations, said 
generator including an element producing 
a magnetic field or flux, a winding subject 25 

to telephonic current modifying the effect 
of the said flux, an ariaature or inductor in the said flux, a primary supplied with 
current from said armature or inductor, and 
a secondary serving to step up the pressure 
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of the current supplied thereto by the pri 
mary and to impress the transformed cur 
rent of increased pressure upon the tele 
phonic circuit, the said modifying winding 
being in two parts with respect to which the 
induced current in the secondary acts differ 
entially. - 

10. A system of telephony, including two 
telephone stations in a single telephonic cir 
cuit, a generator for propagating telephonic 
currents passing between the stations, Said 
generator including an element producing a 
uniform magnetic field or flux, a winding 
subject to telephonic current modifying the 
effect of the said flux, an armature or in 
ductor in the said flux, a primary supplied 
with current from said armature or induc 
tor, and a secondary Serving to step up the 
pressure of the current supplied thereto by 
the primary and to impress the transformed 
current of increased pressure upon the tele 
phonic circuit, the said modifying winding 
being in two parts with respect to which the 
induced current in the secondary acts differ 
entially, - 

11. A system of telephony, including two 
telephone stations in a single telephonic cir 
cuit, a uni-polar generator for propagating 
telephonic currents passing between the sta 
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tions, a winding subject to telephonic current 
modifying the effect of the normal flux of 
the generator, a primary supplied with cur 
rent by the armature or inductor of the gen 
erator, and a secondary serving to step up. 
the pressure of the current supplied thereto 
by the primary and to impress the trans 
formed current of increased pressure upon 
the telephonic circuit, the said modifying 
winding being in two parts, with respect to 
which the induced current in the secondary 
acts differentially. 

12. A system of telephony, including two 
telephone stations in a single telephonic cir 
cuit, a uni-polar generator for propagating 
telephonic currents and serving to produce 
current of substantially uniform volume and 
pressure, a winding subject to telephonic 
current modifying the effect of the normal 

50 
flux of the generator, a primary supplied 
with current by the armature or inductor 
of the generator, and a secondary serving 
to step up the pressure of the current sup 
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plied thereto by the primary and to im 
press the transformed current of increased 
pressure upon the telephonic circuit, the said 
modifying winding being in two parts, with 
respect to which the induced current in the secondary acts differentially. 

13. A system of telephony, including two 
telephone stations in a single telephonic cir 
cuit, a generator for propagating telephonic 
currents passing between the stations, said generator including an element producing a 
magnetic field or flux, a winding serially re 

5 

the effect of the said flux and divided into 
two parts, an armature or inductor in the 
said flux. a primary supplied with current 
from said armature or inductor, and a Sec 
ondary in bridge of the telephonic circuit, 
one terminal of said seconday being con 
nected between the parts of the modifying 
winding and the other with the opposite side 
of the telephonic circuit. 

14. A system of telephony, including two 
telephone stations in a single telephonic cir 
cuit, a generator for propagating telephonic 

70 

75 

currents passing between the stations, said . 
generator including an element producing a 
magnetic field or flux, a winding serially re 
lated to the telephonic circuit for modifying 
the effect of the said flux and divided into 
two parts, an arnature or inductor in the 
said flux, a primary supplied with current 
from said armature or inductor, and a sec 
ondary in bridge of the telephonic circuit, 
one terminal of Said secondary being con 
nected between the parts of the modifying 
winding and the other with the opposite side 
of the telephonic circuit, said secondary 
serving to step up the pressure of the cur 
rent supplied thereto by the primary. 

15. A system of telephony, including two 
telephone stations in a single telephonic cir 
cuit, a generator for propagating telephonic 
currents passing between the stations, said 
generator including an element producing a 
magnetic field or flux; a winding subject to 
telephonic current for modifying the effect 
of the said flux and divided into two parts, 
an armature or inductor in the said flux, a 
primary supplied with current from said: 
armature or inductor, and a secondary for 
impressing reinforced telephonic current 
upon the telephonic circuit, the induced cur 
rents in the secondary acting differentially 
with respect to the parts of the aforesaid modifying winding. 

16. A system of telephony, including two 
telephone stations in a single telephonic cir 
cuit, a generator for propagating telephonic 
currents passing between the stations, said. 
generator including an element producing a 
magnetic field or flux, a winding subject to 
telephonic current for modifying the effect 
of the said flux and divided into two parts, 
an armature or inductor in the said flux, a 
primary supplied with current from said 
armature or inductor, and a secondary for 
impressing reinforced telephonic current 
upon the telephonic circuit, the induced cur 
rents in the secondary acting differentially 
with respect to the parts of the aforesaid 
modifying winding, said secondary serving 
to step up the pressure of the current sup 
plied thereto by the primary. 

17. A system of telephony including two 
telephone stations in a single telephonic cir 
cuit, a generator for propagating telephonic 

lated to the telephonic circuit for modifying currents passing between the station said 
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gas 
generator including an element producing a, 
magnetic field or flux, a winding Subject to . 
telephonic current passing from the stations 
in either direction over said single telephone 
circuit modifying the effect of the said flux, 
an armature or inductor in the said flux, an 
inducing winding supplied with current 

O 

20 

press the transformed current of increased 
30 

ductor, and an induced winding 

from said armature or inductor, and an in duced winding serving to step up the pres 
sure of the current supplied thereto by the 
inducing winding and to impress the trans 
formed current of increased pressure upon 
the telephonic circuit. 

18. A system of telephony including two 
telephone stations in a single telephonic cir 
cuit, a generator for propagating telephonie 
currents passing between the stations, said 
generator including an element producing a 
uniform magnetic field or flux, a winding 
subject to telephonic current passing from 
the stations in either direction over said sin 
gle telephonic circuit modifying the effect 
of the said flux, an armature or inductor in 
the said flux, an inducing winding supplied 
with current from said armature or in serving to 
step up the pressure of the current supplied 
thereto by the inducing winding and to lim 
pressure upon the telephonic circuit. 

19. A system of telephony including two 
telephone stations in a single, telephonic cir 
cuit, a uni-polar generator for propagating 
telephonic currents passing between the sta 

35 
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45 

tions, a winding subject to telephonic cur 
rent passing from the stations in either di 
rection over said single telephonic circuit 
odifying the effect of the normal flux of 
he generator, an inducing winding supplied 
with current by the armature or inductor of 
the generator, and an induced winding Serv 
supplied thereto by the inducing winding 
and to impress the transformed current of 
increased 
cuit. : 

20. A system of telephony including two 
telephone stations in a single telephonic cir 

50. 
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cuit, a uni-polar generator for propagating 
telephonic currents and serving to produce 
current of substantially uniform volume and 
pressure, a winding subject to telephonic 
current passing from the stations in either 
direction over said single telephonic circuit 
modifying the effect of the normal flux of the generator, an inducing winding supplied 

ing to step up the pressure of the current. 

pressure upon the telephonic cir 

with current by the armature or inductor of 
the generator, and an induced winding Serv 
ing to step up the pressure of the current 
supplied thereto by the inducing winding 
and to impress the transformed current by 
increased pressure upon the telephonic cir 
cuit. . . . 

21. A system of telephony including two 

991,928 

telephone stations in a single telephonic cir 
cuit, a generator for propagating telephonic 
currents passing between the stations, said generator including a modifying winding 
subject to the telephonic current passing 
from the stations in either direction over 
said single telephonic circuit, and a trans 
former whose primary receives current from 
the armature of the generator and whose 
secondary impresses, the current received 
f: the primary, upon the telephonic cir 
uit. 
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22. A system of telephony, including two. 
telephone stations in a single telephonic cir 
cuit, a generator for propagating telephonic 
currents passing between the stations, said generator including a modifying winding 
subject to the telephonic current passing from 
the stations in either direction over sai 
single telephonic circuit, and a transformer 
whose primary receives current from the 

80 
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armature of the generator and, whose sec- . 
oridary impresses the current received from 
the primary upon the telephonic circuit, the 
said secondary serving to impress the trans 
formed current upon the telephonic circuit 
at increased pressure. 23. A system of telephony including two 

telephonic currents passing between the sta 

90 

telephone stations in a single telephonic cir 
cuit, a uni-polar generator for propagating 

95 
tions, said uni-polar generator including a 
modifying winding subject to the telephonic 
current passing from the stations in either: 
direction over said single telephonic circuit, ". . . 

ion and means whereby the current produced by the uni-polar generator may be impressed 
upon the telephonic circuit. 

24. A system of telephony including two 
telephone stations in a single telephonic cir--. 
cuit, a uni-polar generator for propagating 
telephonic currents passing between the sta 
modifying winding subject to the telephonic 

105. 
tions, said uni-polar generator including a 
current passing from the stations in either. 
direction over said single telephonic circuit, 
and a transformer whose primary receives 
current from the armature of the uni-polar. 
generator and whose secondary impresses the 
current received from the primary upon the 
telephonic circuit. . . . 

25. A system of telephony including two 
telephone stations in a single telephonic cir 
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cuit, a uni-polar generator for propagating 
telephonic currents passing between the sta 
tions, said uni-polar generator including a 
modifying winding subject to the telephonic 
current passing from the stations in either 
direction over said single telephonic circuit, 
and a transformer whose primary receives. 
current from the al'mature of the uni-polar 
generator and whose Secondary impresses 
the current received from the primary upon 
the telephonic circuit, the said Secondary 
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Serving to impress the transformed current 
upon the telephonic circuit at increased 
pressure. . - 

26. A system of telephony including two 
telephone stations in a single telephonic cir 
cuit, a generator for propagating telephonic 
currents passing between the stations, the 
generator, when not operating in conjunc 
tion with the modifying winding, serving to 
produce uni-directional current of uniform 
value, said generator including a modifying 
winding subject to the telephonic current 
passing from the stations in either direction 
over said single telephonic circuit, and means 
whereby the current produced by the gener 
ator may be impressed upon the telephonic 
circuit. 

27. A system of telephony including two 
telephone stations in a single telephonic cir 
cuit, a generator for propagating telephonic 
currents passing between the stations, the 
generator, when not operating in conjunc 
tion with the modifying winding, serving to 
produce uni-directional current of uniform 
value, said generator including a modifying 
winding subject to the telephonic current / 
passing from the stations in either direct 
tion over said single telephonic circuit, and 
a transformer whose primary receives cur 
rent from the armature of the generator and 
whose secondary impresses the current re 
ceived fron the primary upon the telephonic 
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circuit. 
28. A system of telephony including two 

telephone stations in a single telephonic cil 
cuit, a generator for propagating telephonic 
currents passing between the stations, the 
generator, when not operating in conjunc 
tion with the modifying winding, serving to 
produce uni-directional current of uniform value, said generator including a modifying 
winding subject to the telephonic current 
passing from the stitions in either direction 
over said single telephonic circuit, and a 
transformer whose primary receives current 
from the armature of the generator and 
whose secondary impresses the current re 
ceived from the primary upon the telephonic 
circuit, the said secondary Serving to innpress 
the transformed current upon the telephonic 
circuit at increased pressure. 

29. A system of telephony including two 
telephone stations in a single telephonic cir 
cuit, a generator of current having added 
thereto a modifying winding subject to tele 
phonic current passing from the stations. in 
either direction over said single telephonic 
circuit, and means whereby the current of 
the generator is impressed upon the tele 
phonic circuit. 

30. A system of telephony including two 
ax. 
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telephone stations in a single telephonic cir 
cuit, a generator of current having added 
thereto a modifying winding subject to tele 
phonic current passing from the stations in 
either direction over said single telephonic 
circuit, and a transformer whose primary re 
ceives current from Said generator and whose 
Secondary increases the pressure of and im 
presses the modified current upon the tele 
phonic circuit. 

31. A system of telephony, including two 
telephone stations in a single telephonic cir 
cuit, a means for producing a magnetic field 
of uniform flux density, a means for modify 
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ing said magnetic field by inductive effect of . 
telephonic currents emanating from either of 
the stations of said single telephonic circuit; 
an inductor moving in Said magnetic field 
producing a current corresponding to the 
modified flux density of Said magnetic field, 
means for increasing the pressure of the thus 
modified current, and impressing same upon 
said telephonic circuit. 

32. A system of telephony, including two 
telephone stations on a single telephonic cir 
cuit, a generator for propagating telephonic 
currents emanating from either station of 
said single telephone circuit; an element in 
cluded in said generator producing a mag 
netic field of uniform flux density; a wind 
ing, subject to said telephonic currents, and 
producing a modifying effect of said mag 
netic field; an inductor in said magnetic 
field, a primary winding supplied with cur 
rent from said inductor and a secondary 
winding, serving to increase the pressure of 
ing, and to impress the amplified and trans 
formed current upon the telephonic circuit. 

33. In a system of telephony, a device for 
propagating telephonic currents emanating 
from either station of a single telephone cir 
cuit, comprising a generating element; an 
element included in said generating element, 
serving to produce a constant magnetic 
field; a means for subjecting said constant 
magnetic field to inductive action of tele 
plonic currents emanating from Said "sta 
tions of said single telephone circuit, and a 
means for transforming the resultant cur 
rent, produced by action of Said generator 
and the modifying effect of said telephonic 
currents, and impressing Same upon Said 
telephonic circuit. - - 
Signed by me at Chicago, county of Cook 

and State of Illinois this fifteenth day of 
July, 1909. 

CHARLES, G. ASHLEY. 
Witnesses: 

DAvid S. HuLFISH, 
HARRIEr L. SMITH. 
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Copies of this patent may be obtained for five cents each, by addressing the 'Commissioner of Patents. 
Washington, D., C.' 
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