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UNITED STATES

PATENT OFFICE.

MAURICE HUTIN AND MAURICE LEBLANC, OF PARIS, FRANCE, ASSIGNORS
TO THE SOCIETE ANONYME POUR LA TRANSMISSION DE LA FORCE PAR

L'ELECTRICITE, OF SAME PLACE,

ALTERNATING-CURRENT ASYNCHRONOUS MACHINE.

—

SPECIFICATION forming parf of Letters Patent No. 613,204, dated October 25, 1898.

Application filed May 4,1897, Serial No. 635,035, (Nomodel) Patentedin France Tuly 20, 1895, No, 249,036; in England
August 16, 1895, No. 15,470 in Italy August 26,1895, No. 39,633.7425; in Belgium Aungust 27, 1896, No,117,175; in

11,501,

Hungary August 30,1895, No. 5,566 in Spain September 9, 1395, No,17,926, and in Switzerland November 29, 1895, No,

—

To all whom it may concern:

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

¢ have invented certain new and useful Im-
provements in Alternating - Current Asyn-
chronous Machines, of which the following 1s
a specification, and for which Letters Patent
have been granted in France, dated July 20,

10 1895, No. 249,036; in Hungary, dated August
30,1895, No. 5,566; in Belgium, dated August
27, 1895, No. 117,175; in Switzerland, dated
November 29,1895, No. 11,501; inItaly, dated
August 26,1895, No. 39,633 /425; in England,
15 dated August 16, 1895, No. 15,470, and in
Spain, dated September 9, 1895, No. 17,926.
~Our invention relates particularly to al-
ternating - current asynchronous machines,
whether used as motors or as generators, and
- 20 hasfor one of its objects to increase the power
factor of such machines. _

To this end it comprises a method of and
apparatus for bringing the current in any cir-
cuit of the machines, but particularly in the

25 induced circuits, into such phase relation
with the impressed electromotive force that
the output will bea maximum and the amount
of wattless current taken from or fed to the
lines will be a minimum. |

30 Our inventicn also comprises a new and
useful method of and apparatus for control-
ling the phase relation between current and
electromotive force in any alternating cur-
rent whatever, a new method of and appara-

35 tus for superposing on any given alternating
wave a second wave having any desired re-
lation to the first wave, and a new method of
and apparatus for starting and running al-
ternating-current motors. |

4> Inthe drawings attached to this specifica-
tion, Figure 1 is a diagram representing the
relations between the various electromotive
forces in a lagging circuit and showing the
magnitude and phase of the corrective wave
45 required in the particular case where the

power factor is to be made unity. Fig.2isa

' view of ourimproved phase-regulator applied

to a two-phase system of distribution. Ifig.
3 is a view of an alternating-current motor
with our improved phase-regulator applied 50
to its induced circuits. Fig. 4 is a diagram
showing the method of exciting the field-mag-
nets of one of ourimproved phase-regulators
from a three-phase circuit. Fig. 5 is a dia-
gram similar to Fig. 3, but showing a motor 55
with a three-phase secondary with the corre-
sponding phase-regulators. Ifig. 6 is a dia-
agram of a single-phase machine having a two-
phase field excitation in accordance with our
invention. 6o
In any alternating circuit’ the translating
device or devices will have a certain effective
or resultant self-induction or capacity, more
commonly the former, which will cause the
current to be out of phase with the impressed 65
electromotive force. The result is thata con-
siderable idle or wattless current flows,which
detracts from the output. |
In Fig. 1 the vector OE represents in mag-
nitude and phase the electromotive forceim- 7o
pressed upon an alternating circuit. Then
if the angle of lag of the current be ¢ the ef-
fective electromotive force will be represent-
ed by OC and the reactive electromotive force
by EC, the angle OCE being inscribed in a 75
semicircle, and therefore a right angle. 1f
now we superpose on the circuit the electro-
motive force CE, of equal magnitude to the
reactive electromotive force and opposite to
it in phase, the side EC of the triangle OKC 8o
will become zero and OC will coincide with
OE. The reactive electromotive force, which
is always ninety degrees behind the current,
will then be ninety degrees behind the 1m-
pressed electromotive force OE, and the lead- 3s
ing electromotive force impressed on the cir-
cuit for the purposes of regulation should
preferably be one hundred and eighty degrees
from the reactive electromotive force which
is to be overcome. In this way it is possible go
to make the power factor of the ecircuit or
cos. § equal to unity. It is not always nec-
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essary in the use of our improvements to
make cos. ¢ exactly equal to unity; but the
more completely this result is obtained the
more perfect will be the conditions of the
transmission. It is obviously possible, by
making CE of the proper value, to give the
angle ¢ any value desired, either positive or
negative.

In Fig. 2 are shown the mains 1 2 3 4 of a
four-wire two-phase system. 5 6 are the
transformers. 7 8 9 10 are the secondary
leads, and 11 is a translating device of any
nature whatever. As above explained, the
translating device or devices will usually
have a resultant self-induction, which will
cause the current in each of the circuits to
lag. To generate the leading current neces-
sary to overcome this lag or to generate the
lagging current necessary to overcomealead,
1If any exists, we insert in each circuit, pref-
erably in series, the armature of a machine
of the direct-current type, serving as a phase-
regulator, as will be presently explained.
These armatures are shown at 1213. The di-
rection and amount of the electromotive force
generated by any generators of the ordinary
direct-current type depend, the speed being
constant,onthe excitation of its field-magnets.
If the field-magnets are excited by direct cur-
rent of constant volume, the potential differ-
ence at the brushesis unidirectional and prac-
tically constant at all commercial outputs,

‘though it drops slightly as the load comes on.

If @ is the exciting-current, then ¢ ¢, where
¢ 18 a constant, is the potential difference at
the brushes, neglecting slight variations due
to changes in the permeability of the field-
magnets. If the exciting- current becomes
periodic—as, for instance, if ¢ =a' cos. x,
where xis some simple time function—the ar-
mature electromotive force will have the value
¢ o cos. z, neglecting the time lag of the
magnetic flux, which may be made small by
proper design. It follows that by inserting
in any electrie circuit the armature of such
a machine we are able to impress upon the
circuit any wave whatever by simply excit-
ing the field-magnets in the proper phase.
I'he voltage of the wave thus impressed will
be independent of the frequency and will de-
pend only on the speed of revolution and on
T'his result is
particularly important when the current to be
regulated is of low frequency, for in that case
the ordinary phase-regulators, such as con-
densers, become very expensive, as is well
known. It will be seen that our improved
phase -regulator is independent of the fre-
quency; but this method of regulation or
phase control requires that the field-magnet
of each regulator be excited by a current de-
phased from the current whose phase is to he
controlled, and as in most ecommercial cir-
cuits the current lags behind the electromo-
tive force the regulating-wave, and therefore

¥

the current of excitation, should lead, pref-
erably, by about ninety degrees. This result

may be reached in many ways, remembering
alwaysthat the magnetism due to any current

may be reversed or dephased one hundred
and eighty degrees by reversing the connec-
tions between the terminals of the exciting-
coil and the line. With a two-phase system
we prefer to make each current execite the
field-magnet of the regulator which controls
the other current.

Referring again to Fig, 2, it will be seen
that the ecirenit 7 § passes around the field-
magnets 14 of one of the direct-current ma-
chines A and through the armature 13 of the
other direct-current machine BB, while the cir-
cuit 9 10 passes around the field-magnet 15 of
machine b and through the armature 12 of
machine A. The armatures 1213 are driven
at the proper speed in any way whatever, as
by the belts 25 26, and the field-magnets are
so wound and connected that the electromo-
tive force impressed on each of the circuits
by the corresponding armature is ninety de-
grees ahead of the current therein. In this
way, as explained above with reference to
Fig. 1, a wave will be impressed on each cir-
cuit, which may by proper adjustment be
made of such magnitude astomakethe power
factor of the circuit unity.

The principal defect of any asynchronous
machine, whether running as a generator or
as a motor, 1s its apparent self-induction.
This is due to the fact that it is necessary to
get up a field of force in the machine, and
this field is in general generated by the in-
ducing-currents—that is to say, by the cur-
rents flowing from or to the system of dis-
tribution, according to whether the machine
IS running as a motor or as a generator.

It is known that the current lag caused by
the reaction of a magnetic field upon the cur-
rent which creates it increases rapidly with
the frequency of the current. It is also a
fact that the frequency of the currents in the
induced member of an asynchronous machine
18 in general very much less than the fre-
quency of the line-currents. The ratio of
these two frequencies may be as low as one to
fifty. It follows that if we can make the in-
duced currents excite the machine, instead of
the line-currents, the retarding effect of the
field will be greatly reduced.

If the machine has 27 poles and is running

at the speed of rotation w and if % 18 the line
frequency, ~—n w will be the frequency of

l"_[".

the current in the induced circuits and of
the flux generated by the same. The speed
of the rotary field, if the machine is of the

multiphase type, will be The speed

n T

| with which the field generated by the induced
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current rotates with reference to the induced | two windings 29 30 and 31 32, respectively.

member is equal to one nth of the frequency

of the induced eurrent or% (%-——-fn w). This

field will rotate with relation to the inducing-
circuits with a speed equal t0 —-1— (—i—,[-—n w)
plus the actual mechanical rotatwn of the
machine, or

1 1
vty () =7

This shows that the induced member is able,

by a current of the fi'equen Cy %mn w, Lo gen-

erate the same flux which the inducing mems-
ber generates by means of a current of the

frequency %; but the lag due to the produec-

tion of such a field will be very much smaller
when it is generated by the current of lower
frequency. Our improved phase-regulator,
the action of which is as great at low fre-
quencies as at high, enables us to effect the
regulation of the machine by bringing the
induced current into phase with its electro-
motive force with great ease and economy.
This matter may be expressed in different
language by saying that the currents in the
induced and inducing members tend to lag,
owing to the fact that they have {o generate a
magnetic field. Theresultantcurrentineither
of these circuits will then consist of a current
in phase with the electromotive force and
a second wattless current at right angles to it.
This wattless current may be neutralized by
superposing on the circuit to be regulated an

‘advanced wave, as explained with reference

to Fig. 1. - Owing to the reaction and inter-
action befween the induced and inducing
members, this regulation may take place in
either of these members; but now that we have
available a phase-regulator whose action 1s
independent of the frequency we find it pret-
erable to attain the regulation by acting upon
the induced circuits.

In Fig. 3 the induced member of an asyn-
chronous machine is indicated at 17, and 18
is theinducing member, taking currents from
or feeding currents to a transformer 19 and
mains202122. Theinducing member (shown
in this case as three-phase) may be of any ap-
proved form and need not bé further de-
scribed here. The induced member is of the
two-phase type, wound with two windings 23
24. Thesetwowindings are connected to the
phase-regulating armatures 12 13 and the
fields 14 15 through the conductors 7 39 10, as
are the secondaries of the transformers 5 6 in
Fig. 1. The phase-regulators A B (shown in

~ this figure) are similar to those in Fig. 1 as

far as principle of operation 1s concerned.

They consist of two ring armatures 12 13 on
the shaft 27, driven by the pulley 23 within
the mductwe influence of the field-magnets
14 15.

‘The field-magnets are supplied w1th |

The windings 29 31 are the ordinary field-
magnet- excltmn' coils and are connected to

their induci ng or exciting circuits, 1n this

case the 1nduced circuits of the main motor
or generator, at points ninety degrees from
the line of the brushes. The field-winding
20 and the armature 13 are in series with the
winding 24, while the field-winding 31 anad
alma,ture 12 are in series with the winding
23. REach phase-regulator is thus excited by
a current dephased ninety degrees from its
armature-current,as before, and the relations
of the field and armature Wmdmn*s on each
regulator are made such that the wave 1m-
pressed by each armature on the circuit to
which it is connected is in advance of the
current in that circuit. In addition we pre-

fer to place on the field-magnets of the regu-

lators the compensating windings 30 32.
These are in this case of the ring type, pref-
erably having as many turns as there are
turns in the armature, and are connected in
series with their respective armatures, the
points of entrance and exit of their currents
being in line with the brushes. The effect
of these windings is to produce poles which
oppose and neublahze the poles produced by
the armatures, thus preventing disturbances
due to armature reaction and neutrahzmﬂ‘ the
self-induction of the armatures. The action
of this system is as follows: Supposing the
main machine to be running as a motor, In
which case current enters f10111 the tlans-
former 19 and creates a field in the rotor, if
the motor is multiphase, as shown, this field

‘will rotate with respect to the iron of the ro-

tor. This will induece two-phase currents in
the windings 23 24, which pass, respectively,
through the field- maﬂnet winding 31, arma-
ture 12 and compensating wmdmn 30 and
throucr-‘h the field-magnet winding 29 arma-
13111613 and compensatmﬂ‘ wmdmﬂ‘ 32. HKach
current thus passes through one of the arma-
tures and has superposed upon it an ad-
vanced wave, while in turn it excites the
field-magnet of the regulator which controls
the phase of the otheL current. The ad-

cuits of the windings 23 24 serve to magnet-
ize the main ma,chiue,' thus relieving the line
of the duty of furnishing the wattless currents
for the excitation, or, in other words, these
waves neutralize the effect of the self-induc-
tion in the armature-circuit, with the advan-
tage above eXplmned

If the machine is running as a generator

driven above synchronism by external power,
the action is very similar. Current flowing
through the winding of the rotor 13 generates,
as before, secondary currents in the windings
23 24, the phase of which is controlled by the
armatures 12 13. These currents in turn act

to reinforce the currents in 18 in a manner

deseribed and claimed in our Patent No.
606,761, dated July 5, 1898.

It is thus apparent that our improvements
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are applicable to motors, generators, and dis- |

tribution systems generally.
For simplicity we have shown machines in
which the inducing member rotates and in

which there is but one polar line; but itis ob-
vious that our improvements are applicable

to any induction-machines whatever; nor do

we restrict ourselves to the use of any par-

ticularnumber of phases eitherin theinduced

or in the induecing member, though we prefer
to wind the induced member for multiphase
currents and find in most cases that a two-
phase winding gives the best results. What-
ever may be the number of phases used in the
induced member, it will obviously be useful
to provide a regulator for each separate phase
of the current. Each of these regulators
eld excited with a magnetism

which it is to carry inits armature. The dig-
gram Higs. 4 and 5 show how this excitation
may be produced in a three-phase system.
In Fig. 4, 0A, OB, and OC are three vectors,
representing the magnitudes and phases of
the currents inasymmetrical three-phase sys-
tem. Suppose, for example, that it is desired
to create a magnetism represented by the
line OD ninety degrees in advance of OA
It is obvious
that neither of these currents will serve to
excite such a magnetism; but if we place on
tne field-magnet in question a winding that
will take current in series with the current
represented by OC and of such a number of
turns that its magnetizing forceis represented
in magnitude by the line OC' and a second
winding of the same number of turns fed
with a current which may be represented by
OB, but reversely connected, so that its mag-
netizing effect may be represented by OB/, the
resultant magnetic motive force will be rep-

‘resented In magnitude and phase by the vector

OD ninety degrees in advance of OA and
equal to it in magnitude. This method is not
restricted to three phases, nor to the particu-
lar arrangement shown. In generalitispos-
sible to produce from any two dephased cur-
rents a magnetomotive force having any de-
sired phase relation to a third current or to
either of the two currents in question. For
example, the magnetomotive force OD might
be produced from the currents OA and OC
by making the magnetomotive force due to

OA equal to OA’ and the magnetomotive

force due to OC equal to OC’, as will be evi-
dent from the diagram.

Fig. 5 represents a three-phase machine
composed of an inducing member 18 and an
induced member 33. 38 39 40 are the leads
from the induced winding, each connected in
series with one of the armatures 35 36 37 of

the regulators E F G. The field of E, whose

armature is connected with the lead 38, is ex-

cited by the currents of 39 and 40, and so on.

The excitation of the field of each regulator

1s thus furnished by two of the currents, as

613,204

armature serves to regulate the third current.
We have in this figure shown the regulators
driven by the small self-excited synchronous
motor 41, fed with current through the branch

wires 42 43 44, connected to the secondary of
the transformer 19. This method is conven-

ient where the main machine is to be run as
a motor and other power is not available.
When the machine is used as a generator
driven by external power above synchronism,
as explained in our Patent No. 606,761, dated
July 5, 1898, the induced currents in the sec-
ondary winding 33 are, as in the case of the
arrangement shown in Iig. 3, regulated in
phase by the auxiliary machines, so that the
excitation is again obtained from the latter
instead of from the line,which is thus relieved
of the duty of furnishing wattless currents.

We have also shown in this figure resistances.

45 46 47, one in series with each of the wires
08 89 40, These resistances may be adjusted
by the three-armed spider 48 and serve to pre-
vent the current in the induced member of
the motor from attaining excessive values
while the machine is starting and also to con-
trol the speed and torque.

Lhe regulating machines or exciters A and
B, Fig. 3, are, as has been seen, ordinary gen-
erators of the direct-current type, with an ad-
ditional compensating winding. They may
therefore act as such by connecting them so
that each excites its own field-winding. In
this case each of these machines A and B will
generate direct current to excite the induced
member of the main machine, which will then
become synchronous in its action and the cur-
rents flowing in the wires 7 § 9 10 will become
direct. It follows that ourinvention enables

‘us to provide a dynamo -electric machine

which will run either snychronously or asyn-
chronously, according to the connections of
its induced circuits. Such an arrangement
we have shown in Fig. 6, where 18 is the in-
ducing-winding and 23’ the induced winding
of the main machine, shown in this case as
of the single-phase type. The wires7 8 9 10
lead from the induced winding 23’ to the regu-
lating-machines or exciters A and B through
the switch . With the switch in the posi-
tion shown the connections are similar to
those in Iig. 3—that is to say, the wire 7 is
connected in series with the field 14, arma-
ture 13, and wire 8, while the wire 10 is con-
nected in series with the field 15, armature 12,
and wire 9. The main machine is then asyn-
chronous and possesses all the advantages of
asynchronous machines in addition to the
advantages conferred by the use of our im-
proved phase-regulators; but if the switeh H
18 thrown to the left the circuits will be from
the wire 7 through field 14 and armature 12
to wire 8 and from wire 10 through field 15
and armature 13 to wire 9. The machines A
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and B will then run as direct-current gener-

ators, exciting the winding 23’ as an ordinary
field-magnet winding. The main machine

required by the diagram Fig. 4, while the | will then run as a synchronous motor or gen-
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erator, as the case may be. We are thus en-
abled to start the main machine as an asyn-
chronous machine and then continue to run
it as a synchronous machine. We have in
this ficure and in Fig. 5 shown the winding
of the induced member of the main machine
as of the continuous-ring type, while in Fig.
It
will be obvious that either of these windings
or any other approved winding may be used
in connection with our invention in any ot
its forms. |

It should be understood that our invention
is susceptible of many modifications and that
we do not limit ourselves either to the single-
phase or the two-phase or the three-phase
system in either the induced or the inducing
member of the main machine or in the sys-
tems of distribution to which our improve-
ments may be applied. Nor do we limit our-

selves to any particular number of polar-lines

“in the main machine or in the regulating-ma-

30

chines, though we have for simplicity shown

but one polar-line in each case.
W e therefore claim asourinvention and de-
sire to secure by Letters Patent—
1. The method of impressing a wave ot cur-

‘rent or electromotive force on any circuit,

which consists in connecting the ecircuit to
the brushes of a generator of the direct-cur-
rent type, and separately exciting the field of
thelatterin accordance with the wave desired.

2. The method of advancing or retarding

the phase-of an alternating current, which
35

consists in passing the current through the
armature of a dynamo-electric machine of the

- continuous-current type, and exciting the

40

field-magnets of the dynamo-electric machine
s0 as to have alternating magnetism in ad-
vance or retard of the current whose phase is

to be controlled.

45

50

535

3. The method of controlling the phase re-
lation between current and electromotive
force in a multiphase system, which consists
in using one of the currents to generate a
wave of current or electromotive force, and
impressing the said wave upon another of

“the currents. ,

4. The method of varying and controlling
the phase relation between current and elec-
tromotive force in an alternating-current cir-
cuit, which consists in superposing on said
circuit a wave of electromotive force by the
action of a generator of the direct-current
type whose field-magnets are excited by cur-

- rents leading or lagging to the required ex-

60

tent with respect to the current whose phase
is to be controlled. |

5. The method of starting and running an
alternating-currentdynamo-electric machine,
which consists in first closing the circuit of
a winding on its induced member, and there-
after connecting the said winding to a source
of direet current, whereby the machine runs
first as an asynchronous machine, and then
as a synchronous machine.

6. The method of starting and running an

alternating-current dynamo-electric machine
which consists in first short-circuiting the in-
duced member through a phase-regulator, ad-
vaneing the phase of the induced current to
stich an extent that the said induced current
furnishes the field excitation for the ma-
chine, and thereafter connecting the said in-
duced member to a source of direct current,
and running the machine as a synchronous
motor.

7. The method of reducing the apparent
self-induction of an asynchronous dynamo-
electric machine at all speeds of the rotor,
which consists in impressing upon the 1in-
duced circuit of the machine an advanced
wave of current or electromotive force by the
reaction between an armature of a generator
of the direct-current type and an alternating
field of force, substantially as described.

8. In an alternating-current circuit, the
combination of a source of alternating cur-
rent, a generator of the direct-current type
with its armature in series with the circuif,
and means for generating in the field-mag-
nets of the generator a periodic flux.

9. The combination of a source of alternat-
ing current, a generator of the direct-current
type having its armature electrically connect-
ed to the said source, means for driving the
generator, and means for exciting its field-
magnet with an alternating current of the
same frequency as the alternating cuarrent
from the said source.

10. In a multiphase system of distribution,
the combination of a plurality of armatures,
and a pluarality of field-magnets, each field-
magnet being in inductive relation to one of
the armatures, corresponding fields and ar-
matures being connected to different sides of
the system.

11. In an asynchronous dynamo-electric
machine, the combination with the inducing
member, of an induced member and a phase-
regulating dynamo-machine of the direct-cur-
rent type, having an alternating field of force,
connected thereto. |
- 12. The combination with an alternating-
current circuit, of a phase-regulator connect-
ed thereto, consisting of a generator of the
direct-current type having means for gener-
ating in its field-magnets an alternating flux.

13. A phase-regulator for a multiphase cir-
cuit, consisting of a plurality of armatures
connected to the circuit and so arranged as to
run at the same speed, a corresponding nums-
ber of field-magnets, and means for exciting
the field-magnets with alternating currents
bearing such phase relation to the currents
in the cireuits as to produce the regulation
desired. | |

14. In an alternating-current dynamo-elec-
tric machine, the combination of an induacing-
winding, and an induced winding, means for
closing the circuit of said induced winding
through a phase-modifier, and means for sup-
plying it with direct current.

15. The method of operatingan alternating-
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current motor which consists in conveying al-
ternating currents to the primary winding
generating, by external power, multiphase
electromotive forces and conveying the same
to the circuits of the induced winding of the
motor in opposition to the electromotive forces
of self-induction in the same, substantially as
desecribed. |

16. The combination of an alternating-cur-
rent induction-motor, with a separate dyna-
mo-electric source of current-supply driven
by external power for impressing multiphase
clectromotive forces on theinduced winding,
to excite the machine and thereby reduce its
effective self-induction.

17. The method of starting and running an
electrie motor which consists in supplying its
inducing member with.alternating currents,
inducing thereby currents in the induced
member, supplying said induced currents to
an auxiliary dynamo-electric source of cur-
rent-supply and, by the action of said auxil-
lary source, impressing upon the induced
member multiphase electromotive forces and
currents for the excitation of the motor.

18. The method of starting and running an
electric motor which consists in supplying its

ndueing member with alternating currents,

generating thereby currents in a plurality of
circuits on the induced member of said mo-
tor, supplying said induced currents to cor-
responding auxiliary circuits on an auxiliary
apparatus, and generating by external power
multiphase electromotive forces in said aux-
iliary circuits..

19. Analternating-currentdynamo-electric

induction-machine in combination with an in-
dependently-driven dynamo-electric source
of current-supply for charging its induced
member with exciting - currents having the
frequency of the slip, whereby wattless cur-
rents for the excitation of the machine are
dispensed with on the line, substantially as
described.

20. Analternating-current dynamo-electric
machine composed of stator and rotor cir-
cults, one of these circuits being adapted to
be connected with a line carrying alternating
currents of agiven frequency, in combination
with a separate dynamo-electric source of

current-supply furnishing to the other circuit

alternating currents having the frequency of
the slip whereby when the rotor is allowed
to run below synchronism, the machine acts
as a motor taking watt-currents from the
line, and when the rotor is driven above syn-
chronism the machine acts as a generator,
furnishing currents to the line, substantially
as described.

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

MAURICE ITUTIN.
MAURICE LEBLANC.

Witnessesastosignature of Maurice Hutin:
HENRY J. WEHLE,
FrRED. P. WARREN. |
Witnesses as to signature of Maurice Le-
blanec:
EDWARD P. MACLEAN,
PAUL BOUR.

40

45

55

60




	Drawings
	Front Page
	Specification
	Claims

