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SPECIFICATION forming ‘part of Letters Patent No. 666,762, dated July 5, 1888,

Application filed April 19,1896, RSerial No, 546,407,

(No model.) Patented in France June 13, 1894, No, 239,283 in Ger-

mauny June 26,1894, No, 82,217 in Austria July 4, 1894, No, 45,201 in Hungary July 14, 1394, No. 1,627 ; in Belgium
November 9, 1894, No, 112,648 in Switzerland November 9, 1894, No. 9,636 ; in England November 12, 1894, No, 21,827 ;
in Italy November 12, 1894, No. 37,622,448, and in Spain November 12, 189%} No, 21,827,

To all whom it may concern:

Be it known that we, MAURICE IHUTIN and
MAURICE LEBLANC, citizens of the Republie
of France, and residents of Pari is, in the De-

5 partment of the Seine, Republic of France,
have invented ecltmn new and useful Im-
provements in Constant-Potential Alternat-
ing-Current Dynamos, (for which Letters Pat-
ent have been obtained in Hrance, No. 239,285

o dated June 13, 1894; in Great Brita,in, No.
21,827, dated November 12, 1894 in Germany,
No. 82,217, dated June 26, 1894; in Austria,
No. 45,201, dated July 4, 1894; in Hungary,
No. 1,627, dated July 14, 18945 in Belgium,

r5 No. 112,648, dated November 9, 1894; in
Switzerland, No. 9,636, dated November 9,
1594; in Italy, No. 57,622 /448, dated Novem-
ber 12, 1894, and in dBpain, No. 21,827, dated
November 12, 1894,) of which the following

20 is a specification.

Our invention has reference to improve-
ments in constant-potential alternating-cur-
ront dynamos in which aninitialfield of force
is produced by currents or electrical dis-

25 charges derived from an exterior source and
which field of force is reinforced by the in-
ductive action thereon of a rotary armature
the circuit or cireuits of which move in in-
ductive proximity and with reference to the

30 poles of said field of force.

The invention is an improvement upon and
an amplification of the system of generating
alternating currents of high frequency set
forth in our application, berial No. 508,524,

35 filed March13,1894. Itembracesanew mode
of generating constant-potential monophase
or polyphase alternating currents and also a
ceneral system of distribution of alternating
currents in which any number of generators

40 may be coupled for quantity without requir-
ing the several generators to run in synehro-
nism. 1her eby it becomes practicable to con-
nect to the system of distribution any num-
ber of generators at a moment’s notice with-

45 out the observance of any particular precau-

we have

tion, so that at any time additional generators
may be inserted in the line or may be with-
drawn from the same even with greater ease
than in the case of ordinary straight-current

dynamos and without shock to or disturbance 5o

in the-system.

In the said application, Serial No. 503,524,
shown and described a system of
generating alternating currents of high fre-
quency, and in sald system we employ a gen- 55
erator having a rotary field and an armature
closed upon itself rotating with reference to
said field. This requires at least two alter-

nating currents or alternating electrical dis-
chmﬂes properly dephased f01 the production 6o
of the rotary field, and in such machines there
are produced .by the generator directly at
least two alternating eurrents equally de-
phased, which currents are or may be united

‘upon the line as a monophase &1tenm‘umn G5

current.

Thefundamental invention upon which the
present improvement is based may be stated
in broad terms to be the generation of alter-
nating currents by causing electrical oscilla- 7o
tions of any desired frequency and reinfore-
ing the same to any desired volume. The
electrical oscillationsare preferably produced
by condensers and constitute the initial cur-
rents upon the line and produce an initial yg
magnetic field of force, both of which are ex-
ceedingly faint. This initial field of force
and these initial alternating carrents are re-
inforced by the inductive action of an arma-
ture having cireunits closed upon themselves 8o
and which is rotated within the initial field
of force with a speed that eaceed& a certain
minimum speed.

The invention which we have thus broadly
outlined and which forms the subject-mat- 85
ter of our aforesaid application, derial No.
508,624, is fully explained and properly

claimed in the said application.
In our present improved system we dis-
| pense with the production of a rotary field— go
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that 1s, a field that rotates even when the
armature 18 at rest—and we produce by the
gencrator directly monophase currents, and
1 polyphase currents are required we use a
number of ourimproved machines, each eI~
erafing & monophase current, but each hav-
Ing its phase displaced with reference to the
other,

Our machines are so constituted that their
electromotive force is independent or prac-
tieally independent of the speed of rotation
ot the rotary memberas soon as the same has
oxceeded a certain eritical speed. Any fur-
ther aceeleration of the speed of the machine
only increases the volume of the eurrent oen-
crated, so that if a number of machines of
this kind are driven with speeds exceeding
that critical speed they may be compared to
a number of electrolytic cells of the same
type, but having electrodes of different sizes.
such electrolytie cells, as is well known, may
be connected in quantity to a system of dis-
tribution without short-cireuitin ogeach other,
and any number of them may at any time
be inserted into or withdrawn from the SYS-
tem without in any way or manner affectin o
the system, exeept to increase or diminish the
current in thesame. Our gencrators behave
cxactly in this manner, always SUpPPosing
thattheyaredriven bevond the eritieal speed.

AN this will more fully appear from the
lfollowing detail description with reference to
the accompanying drawings, in which our
system 1s 1llustrated as follows:

IFigure 1 is a side view of the constant-po-
tential alternating-current dynamo, partly in
section.  I'ig. 2 is a vertical seetion at right
angles to the shaft, through a portion of the
ficld-magnets and the armature, upon an ¢n-
larged scale. Tig. 5 illustrates a seetion on
the line @ « of TFig. 2. Tie. 4 is a diagram
illustrating the manner of cou pling a number
of our dynamos for quantity with a system
of distribution. Tig. 5 is a diagram illus-
trating the production of two dephased cur-
rents in accordance with our invention.

Like letters and numerals of reforence in-
dicate like parts throughout the drawinges.

'he constant-potential monophasc alternat-
Ing-current generator has the general form
represented 1 Mg, 1, the details of which are
shown in HWigs. 2 and 3. eferring to these
igures of the drawings, it will be scen that
the gencrator is composed of & statlonary
member Land arotary member 2. By reason
of the peculiar mode of action of our machine
the conventional nomenclature usually ap-
piied to these two parts i perhaps not guite
applicable, but in order to facilitate the de-
scription we shall hereinafter speak of the
stationary member as the ““field” magnet or
magnets and of its circuit or cireuits as tho
“field” eireuit or cireuits, and stmilarly we
shall call the rotary member the “armature”
anditscircuits the “armature-cireu; 63,7 with-

806,762

| that the currents for the system of disiribu-
tion are derived from the armature. On the
contrary, these currents are derived from the
field civeuit or circuils, as will presentl Y ap-
pear.

Lhe stationary member is an annular east-
ing 3, to the inner face of which is fitted and
properly secured a ring 4, composed of lami-
nee of sheet-iron insulated from eacl other
by any of the well-known means, and in this
ring are embedded the ends of laminated-iron
cores o, having polar extensions 6. These

cores extend radially from the inner face of

the ring 4, and ecach of these cores has upen
it a bobbin 7 of insulating material, with o
coil 8 of insulated wire wound thercon. In
the drawings the cores and bobbins ave shown
rectangularin shape; hut thisis by no means
essential, since all that is required is that a
series of electiomagnets hoe a rranged closely
together, projecting radially from ihe lami-
nated ring 4, which constitufes the comimon
yoke to all these electromnagnets.  Another
condition is that there be an even number of
clectromagnets. "These clectromagnoets arg
wound alternately in opposite direction 5, and
they arve all connected in one sc ries, so that
anelectriceurrentorimpuise passin o through
them will give to the succoessive polar exten-
sions opposite polarities. The fuces of these
polar extensions ave slightly cu rved, so as fo
define the surface of a cylinder concentric
with the ring 4.

The rotary member is in the sha ne ol o
spolkked wheel 9, mounted on a shaft 10, sup-
ported in bearings 11. On the periphery of

PR

this wheel there is a Taminated vin o 12, of
sheet-iron, sccurely fixed to the rim of the

L
wheel and having a serics of slots 13, extendd-
ing parallel to the shaft and o pening into the
outer face of the said ring 12, These OpPen-
ings 14 are much narrower than the slots
proper, which latter are shown in the drasw-
1ngs somewhat approaching the form of a ree-
Langle with the corners rounded off; hut this
form 1s not essential and has on 1y heen se-
lected beeause it adinits of s creatnumboerof
slots of considerable size with a narvow web
15 between them.

Intheseslots ave inserted
closely-fitting copper rods 16, each terminat-
mg at cach end in o pin 17, To ench side of
bhe ring 12 is applied a copper vin o 18, Dro-
vided with perforations ¢ orresponding to the
pins 17 and fitting over the same.  The ends
of these pins are upset, whe reby the two cop-
per rings are riveted to the eo pper vods 16,
30 as to make good ¢lectrical connection with
the same. Instead of rivetin o these copper
rods to the copper rings they ay he scrowed
to the same or otherwise sec ired, the only
condition bLeing that a greal number of eir-
cults of low resistance be formed and as much
as possible embedded in the laminated 1 5

20 The number of copper rods 16 should Lo
as great as possible, bul never less than two

'y

oul, however, thereby implying the notion | rods for each polarextension of the field-n L=
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the better 113 is.

In Figs. 4, 5, and 6 a number of generators
constrocted and operated in accordance with
our invention are represented in a conven-
tional manner, the field- magnets being shown
simply as ring-cores with the field- 00115 wound
directly thereon instead of being wound upon
cores projecting radially therefrom. Thisis
done for the sake of simplicity of illustration
only.

Referring now more particularly to the gen-
erator 1 2, (shown in Fig. 4,) it will be seen
that the series winding of the field-magnets
terminates at 19 and 20, from whieh points
the two line-wires 21 and 22 extend to the sys-
tem of distribution, by which any suiltable
translating devices may be fed. From these
same terminals 19 20 extend the conductors
23 24, which are connected with the terminals
of a eondensel 25, as indicated. |

We have discovered that if in a machine
of this kind an alternating current no matter

how faint and of the frequency %
from the conductors 23 24 by the binding-posts
19 20 through the coils of the field-magnets,
and if the armature is rotated by external

power, as indicated by pulley 10’ and belt 10",

tl
n T’ (the

number of poles of the machine being 2 n)
then, first, the field of the machine will be
rapidly reinforced and the machine will fur-
nish to the line an alternating current of the

is passed

with a speed exceeding the quantity

i 1 .
frequency e second, after a very short time

a constant difference of potential will be es-
tablished between the binding - posts, and,
third, this effective difference of potential
will be practically independent of the output
in amperes. This latter phenomenon we ex-
plain by the faet that to every increase of
current traversing the field - eircuit corre-
sponds in these machines a plopmmonal in-
crease of currents generated in the armature-
circuits. These 1a,tter currents developing a
magnetizing forece opposed to that produced
by the currents in the field-cireuit, 1t 1s clear
that the total flux developed in the machine
will not vary with the output of its field-cir-
cuit. The phenomenon, therefore, of bulld-
ing up the field terminates in these machines
when the speed of the armature exceeds the

critical speed

. and any further increase
(! |
of that speed only adds to the volume of the
currents generated.

The initial current for the initial excitation

of the field we derive either from an ordinary
condenser or any other suitable equivalent
apparatus which furnishes alternating elec-

trical impulses of the desii‘ed frequency %

In the case of a condenser, as in the present

The greater the number of these rods | to the machine, its alternating discharges will

have the frequency }f We have found that

this capacity I'is given by the formula:
T
4 7* L

wherein T represents the duration of the pe-
riod of the discharges to be obtained expressed

I_'...._..

X 10% microfarads,

in seconds, and L the coefficient of self-induc-

tion of the field expressed in henrys. Cir-
cuits the capacity and self-induction of which
are proportioned in this manner for a definite
frequency are knownin theartas “‘resonant”
circuits.

It will now be evident that any number of
such machines running at any desired and

variable speeds above the critical speed m—ry
may be connected in multiple arc with or dis-
connected from the line without any precau-

tion and without any skilful manipulation or

observance, precisely the same as if these ma-

chines were each an electrolytic cell of the
same type, but each having a different inter-

nal resistance from the others. Nor is the
frequency of the current generated affected
in any way or manner by the coupling of sev-
eral of these machines for quantity, because
when the machines are thus connected the
existing condensers also become connected
for quantity and then form in eifect only a
single condenser having a capacity equal to
the sum of the capdemes of the coupled con-
densers and at the same time the exterior
circuit into which this battery of condensers
now discharges—that is to say, the circuits of
the field- mdgnets of the different machines
connected in multiple arec—has now a coelli-

cient of self-induction that is equal to the co- -

1eld-
field-ecir-
Now, since,

efficient of self-induction of one of these
circuits divided by the number of
cuits connected in multiple are.
as we have seen above,

there 1s also

This being the case, 1t 1s evident that, if any
number of these machines—say, for instance,
k. machines—be coupled for quantity the co-
efficient of self-induction would be divided
by %, while the static capacity would be mul-
tiplied by k&, sothat the period of the current
generated will remain unchanged and the
combined exciting-circuits form a resonant
system of the original frequency. Such ar-
rangement of several machines connected for
guantity with a'line of distribution 1s repre-
sented by the diagram Iig. 4, in which three
such machines are shown thus connected.
The field-coils of the machines are designated,
respectively, by [ I' [, the condensels by 25

instance,its capacity must besuch that,joined | 25" 25", respectively, and the conductors con-
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necting the condensers with the terminals of
the field-coils by 23 24 23’ 24’ 23" 94" respec-
tively. The main line is marked 21 22 and
the conductors by which the two auxiliary
machines are or may be connected to the main
line are marked 21’ 22’ and 21" 22", respec-
tively.

It will now be seen that if the machine with
the field-coils [ were feeding the line 21 20,
and if a greater number of translating devices
were required to be loaded onto the line than
could be supplied with current by this one
machine, all that is necessary is to close the
circuit of any one or both of the auxiliary
machines by the switches 26 after their arma-

tures have attained a speed exceeding S

n 1T
1he electromotive force of each of these ma-
chines being the same, so long as the arma-
tures exceed the critical speed there can be
no short-circuiting of any one machine or mas-
chines by any other machine or machines.
What has here been said of three machines is
equally true of any othernumber of machines.

We have so far considered the charging of
a line with monophase currents either Dy one
or by several generators; but our method of
generation is also applicable to the produc-
tion of polyphase currents by usin o as many
machines of the kind deseribed as there are o
be dephased currents. It isevident that the
currents or discharges from the execiters must
be dephased by the same fraction of a period
as the currents to be obtained from the gen-
erators, since the period of the current gen-
erated is the same as the period of the excit-
ing-currents,and the phase of the current oen-
erated depends upon the phase of the exciter-
currents. If therefore & currents dephased

with reference to each other by% of a period
L
arerequired,the excitercurrentsor discharges
for the & field-circuits must also be dephased
with reference to each other by% of a period.
. LY

1'his can be done in a variety of ways, some
of which we have indicated in the d rawings,
~In¥ig. 5 an arrangement for the production
of two currents dephased by one-quarter of a
period is diagrammatically illustrated. The
field-coils of the two machines are designated
by land/l, and from the terminals of the same
the lines 21 22 and 21’ 29 proceed, either for
Joinder to the same translating deviee or de-
vices or for independent use. The exelting
organ inthiscaseisrepresentedasacondenser
20" and a reaction-coil 27, connected in series.
The free end of the reaction-coil is earried to
a point 28, from which wires 29 and 30 lead to
one ol the terminals of each of the condensers
25 25%, respectively, the other terminalg of
whichareconnected by conductors 31 32 to the
points from which the outgoing lines 21 21’
proceed from the respective terminals of the
field-coils [ /. The free terminal of the con-
denser 25 is eonnected by the common return-

conductors 53 and 34 35 to the points where
the incoming lines join the field-coils I and 7,
respectively. If the currents desired are in-

tended to have the frequency L the coefiicient

jrl“i?
of self-induction 4 of the coil 27 and the ca-
pacity { 'of the condenser25* must be so chosen

as to satisfy the relation
. T AR
['= =% 10" microfarads.
1 7~ A

If now we designate by I the cocfiicient of
self-induction of the field-coils! and by L the
coefficient of self-induction of the field-coily
[y also by R the total resistance of the exeiter-
circuit, then in order that the phases of the
exciting discharges be shifted with refercnce
to each other by one-quarter of a period the
capacities ¢ and ¢, of the condensers 25 anid
25" are determined by the two relations

4 7* ¢
andl
0 s
Qma f 1
“'—r—:‘"— (I-Jl — 5 ): ""'"‘"“]?I:
1 4 7° ¢,

LThese analytical deductions we have verified
in practice, which demonstrated not only that
under the conditions stated do the two dyna-
mos auntomatically build up their field of foree
jointly, but also that the currents furnishe
by the same are dephaked with reference to
each other by one-quarter of a period.

We have nowshown howtwo machines ma y
be excited jointly for the production of two-
phase currents; but it is evident that any
greater number of machines may be joined
In accordance with the same principles for
the production of multiphase currents. In
cach case it is practicable and indeed prefer-
able to start with a monophase exciting-cu-
rent and to decompose the same into a (wo,
three, or poly phase current, and in each case
1t 18 practicable and indeed preferable to use
as the means for the production of the mono-
phase exciting currents or discharges a cor-
(enser and a reaction-coil, constituting an
clectric resonator, and then to dephase the
currents or discharges. While this is the
preferable mode of obtaining the dephased

exciting-currents, it is not by any means in-

dispensable, since an ordinary small alter-
nating-current machine with the requisite
number of shifted generating-circuits may he
employed, as will be readily understood by
by those skilled in the art. |
Any group of dynamos connected and O~
erated as described forthe production of poly-
phase currents may be treated as a unit—
that is, as a single polyphase machine—and
1f an inerease of the current in the distribut-
Ing system is required one or more additional

| polyphase machines may be added in (JUAN-

1ty to the system, as is quite evident.
While we have particularly emphasized the

use of our machines in multiple-are connee-~
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tion with a system of distribuation, 1t 1s quite
clear that they may also be used coupled for
tension, in which case the initial exciters
must also be connected in series. The ex-
citers thus connected then constitute, in ef-
fect, one exciter common to all machines.
In our machines the field-magnets, or what

we here eall ““field-magnets,” are shown as

fixed. Consequently their pole-pieces are

also fixed, and the resulfing magnetic fluxes

have definite locations with reference to the
pole-pieces. Now we desire 1t to be under-
stood that when we speakof ¢ fixed ” polesora
““fixed” magnetic field or fields we refersolely
to the structure of the machine and to the

“phenomenon directly observable in the same

20

25

30

35

40

45

50

53

o

when the armature is at rest, but that we do
not thereby desire to convey the idea that
the current derived from the windings of
the field-magnets is due to magnetic fluxes
which have a fixed location with reference to
the field-magnets. On the contrary, we ul-
derstand that by the rotation of the armature
the fixed alternating magnetic fluxes are de-
composed into two rotary magnetic fluxes,
one of which is consumed in the generation

of currents in the armature and the other

acts upon the field-winding to reinforce the
initial current in the same. While this is
our understanding of the modus operands of
our reinforcing-machine, it is unnecessary to
enlarge here upon this theory, and in the ap-
pended claims weshall speak of a ¢ magnetic”
field or fields and of ‘‘magnetic” poles as 1f
they were fixed with reference to the iield
magnet or magnets, thereby referring only
to the mechanical structure of the machine
and to the phenomenon directly observable
therein when the armature is atrest, as above
explained. Similarly, when we speak of an
“¢oscillating” magnetic field or an “* alternat-
ing” magnetic field we thereby only mean to
define the nature of the magnetic field as the
same is produced directly by single-phase al-
ternating currents and when the armature is
at rest.

Having now fully described our invention,
we claim and desire to secure by Letters Pat-
ent—

1. The method of generating alternating
electric currents, which consists in producing
periodically alternating magnetic poles, fixed

with reference to a field-magnet, reinforeing |
“the same by the movement of a closed circult

or circuits with reference and in induactive re-

lation thereto, and inducing by the reinforced
- field or

jelds alternating currents, in a cir-
cuit or circuits traversing thesaid reinforced
fields, substantially as described.

2. The method of generating and utilizing
alternating electric currents, which consists
in producing by single-phase initial alternat-
ing electric currents or discharges an initial
alternating magnetic field or fields, reintore-
ing the said field or fields and initial currents
or discharges by the movement within said
field or fields of a closed electric circult or

Gl

| circuits, and conveying the reinforced cur-

rents o a line of distribution, substantially
as described. |

3. The method of generating alternating

electric curvents, by rotating an armature-

eireuit or circuits, closed upon themselves,
within induetive proximity to a circuit trav-
ersing an alternating magnetic field or fields,
with a speed exceeding the frequency of al-
ternations of the field, divided by half the
number of poles of the same, substantially
as described.

4. The method of generating periodic alter-
nating eurrents, which consists in producing,

in suitable field-magnets, alternating mag-

netic poles fixed with reference to said mag-
nets, reinforcing said poles by moving a closed
cireuit or circuits with reference and in in-
duactive relation thereto, with a speed exceed-
ing the frequency of the alternations divided
by half the number of poles, and inducing,
by the reinforced poles, alternating currents
in a circuit or circuits in the magnetic field
of said poles, substantially as described.
- 5. The method of generating alternating
electric currents, which consists in produeing,
by initial alternating electriec currents or dis-
charges, an initial alternating. magnetic field
or fields fixed with reference to a field mag-
net or magnets, reinforcing the said field or
fields and initial currents or discharges, Dy
moving within said field or fields a closed
electric circuit or circuits with a speed ex-
ceeding the frequency of the initial alternat-
ing currents divided by half the number of
field-poles, and conveying the reinforced cur-
rents to a line of distribution, substantially
as described.

6. The method of generating and distribut-
ing two or more alternating currents of like

periods and tension, which consists in simul-

taneously charging the field-coils of two or
more independent generators from the same
initial source of alternating currents or dis-
charges, reinforcing the field-currents Dy
rotating, independently of each other, within
the field of each generator, a closed circuit or
circuits, with any speed exceeding the ire-
quency of the exciting currents or discharges
divided by half the number of poles of the
jeld, and conveying the reinforced currents
each directly to the same system of electrical
distribution, substantially as described.

7. The method of generating and distribut-
ing two or more alternating currents of the
same period and tension, but dephased with
reference to each other, which consists in 8i-

multaneously charging the field-coils of two

or more independent generators from the
same iritial source of dephased alternating
currents or discharges, reinforcing the field-
currents by rotating, independently of each
other, within the field of each generator, a
closed cireuit or circeuits, with any speed ex-
ceeding the frequency of the dephased excit-
ing currents or discharges divided Dy halt

the number of poles of the field, and convey-
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ing the reinforced currents to a multiphase
system of distribution, substantially as de-
seribed. )

8. An alternating-current dynamo-eleciric
generator, cousisting of a field-magnet hav-
ing initial alternating poles fixed with refer-
ence to the field-magnet and exeited by alter-
natingcurrents or discharges from an exterior
SOUTCE, an armature having one or more cir-
cuits, each closed upon itself, and adapted to
be rotated by external power in induetive
proximity to the poles, and a line or lines of
conductors receiving currents from the field-
cireuit, substantially as deseribed.

J. Analternating-current dynamo-clectric

generator, consisting of a number of field-
magnets havingalternating oppositely-wound
coils connected with a distributing system, a
source of alternating exciting - currents or
cleetrical discharges connected with the field-
colls in abranch derived from the lin e, charg-
ing the coils with single-phase currents, and
anarmature having one or more civcuits, cach
closed upon itself, adapted to be rotated by
cxternal power in inductive pr ximity to the
lield-poles, substantially as deseribed.
10. Analternating-current dynamo-clectric
generator, consisting of a number of field-
cleetromagnets, the polar faces of which are
circularly arranged, so as to define the curved
suarface of a cylinder, the coils of the alter-
nate magnets being oppositely wound and all
connected in a single series with a line of
distribution, a source of alternating execiting-
currents or electrical discharges also con-
nected with the coils, in a branch dorived
from the line, and an armature having cir-
cuits, cach closed upon itself, adapted to be
rotated by external power in induactive Prox-
lmity to the pole-faces, substantially. as de-
scribed.

11. Analternating-current d ynamo-clectrie
generator, consisting of a field-magnet hav-
ingeircularly-arranged pole-pieces, cach with
& coll wound in opposition to the next adja-
cent colls and all exeited by sin ele-phase al-
ternating currents or clecirical discharges
from an exterior source, a rotatable arme-
ture composed of two parallel metal rings
connected by metal bolts embedded in lami-
nated iron, and adavted to be rotated by ex-
ternal power, and a distributin o line orlines
of conductors connected with the field-cir-
cult in multiple are with the exeitin o-clreuit,
substantially as described.

L2, Analternating-current dynamo-electrie
generator, consisting of a field-magnet hav-
mgecircularly-arranged pole-pieces, each with
& coll wound in opposition to the next adja-
cent coils and all excited by alternating cur-
rents or electrical discharges through alter-
nately oppositely wound colls, an armature
composed of a ving of laminated iron having
& copper annulus on each side and copper
rods traversing the iron ring and connecbing
the copper rings, and a distributing line or
Jines of conductors connected with the field-

=]

(=]

cireuits in multiple arve with the exeitin EETALIE
cuit, substantially as described.

15, Asystem of generation and distribution
ot alternatling electric currvents, com posed of
anumberof dynamo-electric gonerators, each
consisting of a field magnet or magnets and
anarmature having civeuits closed upon thems-
selves; means forconnecting the field-eireuits
of the different dynames in multi ple-arecon-
nection with a line or lines of distribatio i, &
single ultimate source of faint initial nlter-
nating exeiting currents or dischar oes forthe
field-cireuits in a shunt or shunts arcund the
line or lines of distribution, and means for
rotating the armature, by extornal DOWER,
with a speed excecding the frequen cy of the
exeiting currents or discharges divided Ty
half the number of poles of the liel d, substan-
tlally as deseribed.

14, Asystemof gencration and distribution
of multiphase alternating crirrents, com posed
ol a series of dynamos each havi ne 1is field-
circuitexcited by a current properiy dephasod
with reference to the exeiting-current of the
other orothers, and each having an armature
with eircuits elosed upon themsely es, rotata-
ble by external power with a speed exceedin or
the frequency of the exciting currents or dis-
charges divided by half the number of Doles
of the field, and lines of distribution proceed-
ing from the field-windings, substantiall Vs
deseribed.

15, The method of generating altern aling
clectric currents, by rotating an armature cir-
cultb or eircuits closed upon themselves, with-
In induective proximity to a resonant cirenuit
traversing an alternating magnetic field or
fields, with a speed exvecodin o the frequeney
of electrical oseillations in the resonant oip-
cult, divided by half the number of noles of
the field, substantially as described.

16. An alternating-current generator com-
posed of a series of field-magnets havin o al-
ternately oppositely wound colls, allincluded
in and forming part of o resonant exeitin EEOSE
cuit adjusted to a definite frequency of olee-
trical oscillation, an armatire havin o elreults

closed upon themselves within inductive DrON-

imity to the field-poles, means for votatin othe
armature with reference to the ficld-poleswith
a speed exceeding the frequency of the exeit-
ing-current divided by enc-half the number
of poles of the field, and a line of distribu-
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tion connceted with the field-windin e, 51h-

stantially as deseribed.
17. An alternating - curvent dynamo -olee-
iric generator consisting of a field-1n aunet

having initial alternating poles, fixed with
reference to the ficld-magnet and exeitod by
the electrical oscillations in a resonant i
cuit, an armature havingone or more ciren 168,
cach closed upon itsell, and ad apled bo be vo-

tated by external power in inductive Prox-
inmity to the poles, and & line or lines of ¢on-
ductors receiving currents from the field-cir
cull, substantially as deseribed,

1o, A system of electrvical generation and
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distribution which consists in a. number of |

alternating-current generators, each having
a magnetic field formed by alternating mag-
netic poles fixed with reference to its field-
magnet and each excited by a resonant cir-
cuit: an armature with cireuits closed upon
themselves for each generator; means for ro-
tating each armature with a speed exceeding
the frequency of the exciting-currentsdivided
by one-half the number of poles of the ma-
chine, a working circuit proceeding from each
field-circuit, means for coupling the resonant
cirenits in multiple, and means for coupling
the working cireuits in multiple, substantially
as described. |
19. Asa means of exciting a number of al-

ternating-current generators independently

and jointly with alternating currents or dis-
charges of the same frequency, the combina-

20 tion of electrical resonant circuits, one for

cach generator, and each tuned for the same
frequency, with means for coupling the reso-
nator-cireuits in multiple, substantially as de-
seribed. | :

20. Asa means of exciting a number of al-
ternating-current generators jointly with al-
ternating currents or discharges ot the same
frequency, the combination of a resonant ex-
citing-cireuit for each generator, with means
for coupling the resonator-circuits in multi-
ple, substantially as described.

In testimony whereof we have signed our
names to this specification in the presence ot
two subscribing witnesses. |

MAURICE HUTIN.
MAURICE LEBLANC.

Witnesses:
CLYDE SHROPSHIRE,
bovy.
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