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To all whom 1t may concern:

Be it known that we, MAURICE HUTIN and
MAURICE LEBLANC, citizens of the Republic
of France, and residents of Paris, in the De-

5 partment of the Seine, in the Republic of
France, have invented certain new and use-
fullmprovementsin Alternating-Current Ma-
chines, (for which wereceived Letters Patent
of France by certificate of addition, dated Sep-

10 tember 29,1894, to French Patent No. 222,287,
dated June 11, 1892,) of which the following
is a specification.

This invention has reference to improve-
ments in alternating-current machines, hav-

15 ing for its object to maintain the speed of
synchronism in alternating-current motors,
and the same is in the nature of an improve-
ment upon a like invention for which Let-
ters Patent No. 529,272 were granted tous on

zo November 13, 1894,

In the said patent we have described and
shown the method of and apparatus for main-
taining the speed of synchronism in machines
of the character above referred to by coun-

25 terbalancing the deviations from synchro-
nism by a couple or couples of forces operat-
ing upon the rotating element of the machine
inopposition tothesaid deviations, and which
counterbalancing or deadening couples are

30 produced byindependent currents generated
by and in accordance with said vaviations.
This result we obtained as set forth in the
said patent by providing a field magnet or
magnets having constant polarity and an ar-

35 mature charged with alternating currents
from an extraneous source and an independ-
ent closed circuit or circuits of low resistance
in the path of the magnetic flux of the ma-
chine. These independent and closed elec-

40 tric circuits we have called ‘“‘deadening-cir-
cuits ”and wehavelocated the greater portion
of them within the body of the polar exfen-
sion of the field-magnets.

We have found that in many cases it is of

45 advantage to disassociate the two funetions
of the machines—namely, that of producing
the rotation of the armature-shaft and that
of maintaining a synchronism of that rota-
tion—so that these functions may Dbe per-

so formed severally by two distinet machines,

and the main object of our present invention
is to obtain thisresult. We havealso found
the function of the deadening-circuit can be
assigned to the field-magnet coils themselves,
and the arrangement by which this is effected 55
constitutes another part of our invention.

All this will more fully appear from the fol-

“lowing detailed description with references

to the accompanying drawings, in which—

Tigure 1 represents afront elevation, partly 6o
in section, of the combination of a synchro-
nous motor and an asynchronous motor con-
stituting together the synchronizing- motor
embodying our invention. I'ig. 2 is a dia-
gram illustrating the circuit connections of 65
our synchronizing apparatus with its parts
developed, and Tig. 3 is a like view of a mo-
tor with the field-coils constituting at the
same time the deadening-circuit.

Like numerals and letters of reference in- 70
dicate like parts.

The machine A, represented on the left-
hand sides of Figs. 1 and 2, is to all appear-
ances the same as our synchronizing-motor
shown in our aforesaid patent, although as 73
will presently appear its function in the con-
nection in which it is here used is more limit-
ed, owing to the low resistance and low self-
induction, which in this case is given to the
armature. 8o

There are shown four field-magnets 1 1,
&ec., the energizing-coils of which are wound
alternately in opposite directions, so that a
continuous current coming from any source 2
and passing through these coils, which are 83
connected in series, will produce the alternate
magnetic poles NS, &e. Wehave here shown
four magnets, but any other even number
may be used. The deadening-circuifs are in
the shape of a squirrel-cage and are composed. go
of copper rods 3 3 3 3 passing through the po-
larextensions and in the spaces between them
and riveted at their ends to bronze or copper
rings 4.

The armature 5, which in this case isshown 93
as of the Pacinotti type, but which may be
differently constructed, has four sets of coils,
alternately wound, and all in series with each
other, so that an alternating current admitted
by the binding-posts 6 7 will produce in the roo




IO

5

20

25

e

30

40

45

50

55

60

65

k)

core of the Pacinotti ring four alternate
poles.

The machine thus far described is substan-
tially like that set forthin our aforesaid pat-
ent, and it is a true synchronizing alternating-
current motor. An analysis of this machine
shows that if the deadening-cireuit were re-
moved the machine would at once become an
ordinary alternating-current motor, tending
to synchronism and generally spoken of as a
“gynchronousmotor.” It would be atruesyn-
chronous motor if the mechanical load upon
the armature-shaft were small and constant
and if the current supplied to the armature
were alsoeonstant. On the other hand, if the
field-magnets were removed, the armature
combined with the deadening-circuit would
constitute an asynchronous motor, in which
the former deadening-circuit would be the
field-magnet with circuits closed upon them-
selves. Thus it appears that the machine A,
or, which is the same thing, the machine
shown in our aforesaid patent,combinesin one
structure two machines, one being a synchro-
nous motor and the other an asynchronousmo-
tor, and the two together constitute what may
properly be called a ‘‘synchronizing motor.”
Now it is well known that a synchronous mo-
tor will run the more nearly in synchronism
with the current the lower the resistance and
the self-induction of its armature and the
stronger the field, while an asynchronous mo-
tor in order to work promptly and with good
efficiency should have considerable resistance
and self-induction. It will be seen from this
that when the two functions of the synchro-
nous and the asynchronous motor are assigned
to asingle machine the construction required
for the performance of one function conflicts
with the construction required for the per-
formance of the other function, so that it is
difficult to construct a single machine that
will develop the highest attainable synchro-
nizing effort.

With our present invention this difficalty
is overcome in that we separate the synchro-
nous motor from the asynchronous motor—
that is to say, we use two motors, structurally
independent of each other, but combined for
joint action upon the same shaft.

In accordance with our invention, there-
fore, we join upon the same shaft S a syn-
chronous motor A and an asynchronous mo-
tor B. Wemay therefore,dispensein the con-
struction of the motor A with the deadening-
circuit; but we have found thatwhile not ab-
solutely necessary it is preferable to employ
the deadening-circuit, but otherwise we con-
struet the motor as if it had to perform the
function of a synchronous motor alone—that
is to say, the armature is wound with very

few turns of heavy wire, so that the resistance

and theself-induction of the armatureis made
as low as practicable.

The asynehronous motor B has a stationary
armature 9, having four sets of winding 10
10, &c., alternatingin direction but connected
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in series, as indicated, so as to produce four
alternate poles. Thisstationary armature is
wound with a considerable amount of wire,
whereby its resistance and self-induetion are
made rather high. TUpon the shaft 8 and in
inductive relation to thestationary armature
9 is mounted the field-magnet 11, which con-
sists of a laminated hollow ¢ylinder through
which the squirrel-cage rods 3 3 3 pass, which
at each end are electrically connected to cop-
per or bronze cheeks 4, substantially in the
manner of our deadening - circuit hereinbe-
fore repeatedly referved to. Anyother form
of asynchronous motor may be used, as also
any other form of synchronous motor may be
employed; but by preference we use in_con-
nection with the synchronous motor a dead-
ening-circuit, since we have found that this
improves the working of the apparatus. We
are, however, not obliged to use the deaden-
ing-cireuit as an adjunct to the synchronous
motor.

The general arrangement and combination
of all parts of our synchronizing apparatus,
as well as the circuit connections, are deline-
ated in Figs. 1 and 2. The common shaft 8
ismounted in bearings 12 12 in standards 13,
mounted upon the base-plate 14. .The field-
magnets of the synchronous motor A and the
fixed armature of the asynchronous motor 13
are also mounted upon the same base-plate
between the two standards 1313. The arma-
ture of the synchronous motor and the field-
magnet of the asynchronous motor are both
keyed to the shaft 8, and between the two
motors, also mounted on the common shaft 8,
are the two collector-rings 15 16.  Brushes 15’
16’ bear upon these collector-rings, and the
circuit connections are made asfollows: IFrom
the source 2 of continuous current connec-
tions are made with the binding-posts 1713,
to which the terminals of the field-winding of
the synchronous motor A are connected. One
terminal 6 of the armature-winding of the
machine A is connected with the collector-
ring 15, while the other terminal 7 is con-
nected with the collector-ring 16. These con-
nections are made by stiff conductors 19 20,
one of which, 20, passes through the insulat-
ing-support of the collector-ring 15, as is indi-
cated in Tig. 1. The brush 15" is connected
with a binding-post 21 and the brush 16'1is
connected with a binding-post 22. The bind-
ing - post 21 is connected with the terminal
binding-post 23 of the field-magnet winding
of the asynchronous motor B and the bind-
ing-post 22 is connected with the other termi-
nal binding-post 24. The connecting-con-
ductors are tapped between 21 and 23 by the
line-conductor 25 and between 22 and 24 by
the line-conductor 26. If now alternating
currents are admitted by the line-conductors
25 26, it will be seen that they pass in two
multiple - are branches through the coils of
the armature of the synchronous motor and
through the winding of the fixed armature of
the asynchronous motor, respectively. Each
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motor then performs its own function and the
two co-operate to maintain the speed of syn-

chronism of both and of any machine that may .

be driven by the pulley 27 fixed to the shaft 8.

Ashereinbefore explained,the synchronous
motor is preferably provided with a deaden-
ing-circuit, and if it were necessary to male
that deadening-circuit in the manner shown
in our Patent No. 529,272, and here indicated
in Fig. 2, the ordinary synchronous motors
which are found in the market could not be
used for our synchronizing apparatus; but it
is not necessary that the deadening-cireuit be
constructed in that manner, since the func-
tion of the deadening-circuit can be assigned
to the field-magnet coils of an ordinary syn-
chronous motor. This we have indicated in
Fig. 3 and it constitutes one of our improve-
ments. With reference to Fig. 3 it will be
seen that the squirrel-cage deadening-circuit
has been omitted from the synchronous motor
there represented. In place of the same we
use a condenser 28 of large capacityin a shunt
29 between the terminals 17 18 of the field-cir-
cuit. It willnow be seen that the continuous
currents from the source 2 will pass to and
through the field-coils as before, since these
currents cannot cross the condenser. On the
other hand any alternating currents gener-
ated in the field-coils by varying magnetic
fluxes will pass unobstructedly through the
condenser as a path of least resistance, but
will not pass through the continuous-current
generator 2. Theconditionstherefore are the
same as if there were two sets of field-coils,
one of which closed upon the continuous-cur-
rent generator and the other closed upon
itself, and in the latter the alternating cur-
rents produced by the varying fluxes due to
the desynchronizing effects to which the ma-
chineissubjected can circulate. Inthisman-
ner any ordinary synchronous motor may be
adapted for use as a part of our synchroniz-
ing apparatus by thesimple addition of a con-
denser of suitable capacity without changing
the structure of the motor.

The apparatus herein shown and described
may be variously modified without departing
from the principles of our invention, and we
are therefore not limited to the identical de-
tails of construction or dispositions of parts
set forth. Thetypesofsynchronousand asyn-
chronous motors may be different from those

which we have exemplified and the two mo-
tors may be coupled mechanicallyin any suit-
able manner. Soalsomay the circuit connec-
tion be variously changed, as will readily be
understood by those skilled in the art.

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

1. An apparatus for producing and main-
taining synchronous rotation, comprising a
synchronous alternating current motor of low
resistance and self induction and having a
constant field of force, and an asynchronous
alternating current motor of comparatively
high self induetion, both simultaneously fed
from the same alternating source and having
theirrotating elements mechanically coupled,
substantially as described.

2. A synchronizing apparatus, consisting of
a synchronous alternating current motor of
low resistance and self induction, having a
constant field of force, and an asynchronous
alternating current motor of comparatively
high self induction, the two arranged in con-
stantly closed parallel branches of the same
alternating current line, and the rotating ele-
ment of both mechanically coupled, substan-
tially as described. -

3. Asynchronizing apparatus, consisting of
a synchronous alternating current motor of
low resistance and self induetion, baving a
constant field of force and provided with a
deadening circuit, and an asynchronous al-
ternating current motor of comparatively
high self induction, both fed by the same al-
ternating current line and having their rotat-
ing element mechanically coupled, substan-
tially as described.

4. A synchronous alternating ¢urrent mo-
tor having its field magnets excited by a con-
stant current, and a condenser of suitable
capacity in a shunt across the terminals of
thefield magnet windings, substantially as de-
scribed. ‘

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

MAURICE HUTIN.
MAURICE LEBLANC.
Witnesses:
CLYDE SHROPSHIRE,
PavuL Bour.
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