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UNITED STATES

PaTEnT OFFICE.

MARIE JOSEPH BARREAU, OF PARIS, FRANCE.

VIEANS TO BE EMPLOYED IN ELECTRIC TRACTION.

SPECIFICATION forming I;&I‘t of Letters Patent No. 649,797, dated Mé,y 15, 1900,

Application filed Tuly 22,1899, Serial No. 7241365-

(No model.)

To «ll whom it may concerw:

Be it known that I, MARIE JOSEPH DAR-

REAU, a citizen of France, residing at Paris,
Fra,nce have invented celtam new and use-
ful Improvements in Means to be Employed
in Electric Traction, of which the following
1s a specification.

This invention relates to electric traction;

and it has forits object torender electric mo- |

tors better adapted for practical use for this
purpose than hitherto. In motors of this
class as hitherto employed for purposes of
traction the amount of effective work varies
within wide limits. A motor, for example,
constructed to give a normal dlfference of po-
tential of elnhty volts at the terminals and
whose useful effect is tolerably good while
that standard is maintained does not work et-
ficiently when such normal standard is de-
parted fromm. While the vehicle travels on a
levelroad and at aslowspeed, forinstance, the
motor will expend far more energy than 1s

- necessary for enabling it to operate at that
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rate of speed.

According to my invention I divide the
windings of the field-magnets into sections
and connect these sections mto sets or groups,
and I similarly arrange and connect the cells
of the source ot eleetrlclty, the invention be-
ing based upon the fact which I have demon-
stmted that in order tosecure the maXximum
of effective work notwithstanding variations

of speed it is only necessary to mamtam the |

induecing m%n'netlc flux or current at a con-
stant value So long as this condifion 1s ful-

filled the speed will be proportionate to the

voltage of the source of electricity.

The invention will be best understood by
reference to the aeeompanymw drawings, in
which—

- Figures1, 2, and 3 are dlaﬂ'l anis illustrating
the method of connecting the sections of the
field-magnets and the eells of the source of
eleetrlclty as applied to a ‘“‘shunt-motor”

into sets or groups. Fig. 4 summarizes the
three first-mentioned dlagl ams, and it illus-
trates the connections to be made both for
stoppages and for backward motion. Iigs.d,

6,7,and S are corresponding viewsof arran cre-
ments or connections toc be adopted iIn the
case of a ‘‘series” motor.

fed will also be divided into four parts. To

Kigs. 9,10, and 11 |

| represent what I term my © combmel & bemﬂ

adevice for forming the various greups as re-
quired, Fig. 9 being an axial lonfrmudma,l
section thereof Fig. 10 a section on the line
A B, Fig 9 and Iig. 11 a section on the line
C D I‘w‘

The smmltaneous and parallel gr oupmﬂ' of
the sections of the field-magnets and the cells
of the battery, respeetwely, suffices to main-
tain a constant flux or motion of current, and
consequently to impart to the vehicle a speed

55

6o

proportionate to the difference of potential at

the terminals of the motor whether such mo-
tor be a shunt or a series motor.

Supposing a motor intended to operate at
three different rates of speed has to be dealt
with, its field-magnets will be divided into
four sectmns, and the battery by which it is

simplify the illustration, I will assume that

‘the four field-magnet sections have the same

resistance and that the four parts of the bat-
tery are all alike, and I will further suppose
that the voltage of the cells of the battery
will remain consta,nt which will be correct 1f
the battery be su elently powertul.
- Let e express the constant electromotive
force of each of the four parts of the battery,
r the resistance of each of the four field-mag- 3o
net sections, and »n the number of inducing
spirals or convolutionsineachsection. Then,
First. If the four parts of the battery be
connected in series theelectromotive force at
the binding-serews will be 4 ¢. If the same 35
mode of connection be adopted with regard
to the field-magnet sections, their IBSIStaIIGe

75

will be 4 ». The current passing through
| them will have an intensity of |
1=4e_e -
43 7

The value of the “‘inducing-flux,” in ampere

reévolutions, will therefore be

f=4n, 95
while the speed of the carriage wﬂl Ue
viep te —p"
- 41n 1 100

k being a constant coeﬁielent for the motor

in question.
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Second. If thepartsof the battery,andalso,
consequently, the field -magnet sections, be
connected as represented in Kigs. 2 and 6,
the electromotive force at the binding-screws
will be 2 e, while the resistance in the field-
magnets will be

7 , A
9 19

and the intensity of the current passing
through them 2 :; but cach section will be
traversed only by a current of an intensity o,
so that the flux will be -

f=4vn
and the speed

: 2 e
Vel 27 =
Third. If the four parts of the batteryand
likewise the four field-magnet sections be
coupled in parallel, Figs. 3 and 7, the result-
ing electromotive force will be ¢,the resistance

1
-V
2

3—;, and the intensity of current 4. Through
SN |

each of the sections there will pass a current
t. Ienece the flux will always be

f=4n
and the speed
1 | 1 '
3 =12 =2V
A% 57 g \

A current-inverter arranged either in the
inducing-circuitorintheinduced cireunit will
while altering the direction of the current
produce in the rearward direction three
speeds equal to the three different speeds

just defined as applying to the forward mo- |

tiom.

Figs. 4 and 8 give diagrams of the connec-
tums ploduemﬂ' the thlee speeds hereinbe-
fore mentioned and also the connection re-
quired for the stoppage during which the ac-
cumulators are charged and that which will
bring about one speed in the rearward direc-
tion. In these figures the four parts of the

battery are shown at a, the four sections of

the field-windings at d, and the induced ar-
mature at c.

the negative poles by even numbers from 2
to 18.

The connections represented at VO corre-
spond 1o the stoppage of the vehicle. It will
be seen that all connections except those of
the battery are broken off

- the current from the someé of electricity 130

_60

the contacts or poles at 1 and 8 the storage-
cells may be charged.

The connections represented at V! corre-
spond to the full speed, Kig. 1.
the position V* corresponds to Fig. 2 and the
position V* to Fig. 3, and the position V*cor-
responds to the position V2 and to Kig. 3, ex-
cept that here the poles 17 and 19 of the ar-
mature have been exchanged, and conse-
quently the current in this armature takes

| an opposite direction in

each case. My in-
vention is applicable to compound motors by
dividing the two inducing -circuits at the
same time and connecting them into groups
in the manner hereinbefore described. It is
quite immaterial what may be the type or
construction of the motor. For example, it
may be bipolar or multipolar with multiple
induced armatures. Thenumber of sections
which I provide in the winding of the field-
magnet and the number of parts into which

the number of different groups or connec-
tions I wish toobtain. Myinvention may be

All the positive poles are des- |
ignated by odd numbers from 1 to 17 and all |

By conducting |

Similarly |

applied not only to traction, but to naviga-
| tion as well as to the transmission of mobive
power.

I have hereinbefore indicated the condi-
tions which are most favorable to the attain-
ment of the desired result; but in the event
of the potential of the source of electricity
being constant the division of the field-mag-
nets into sections would result in still fur-
ther varying the speed by causing the flux of
the current to vary. The final result, how-
ever, would not be quite as good as in the

Case ﬁ1 st indicated.

The different connections between the cells
~of the source of electricity and the sections
| of the field - magnets may be effected Dby
means of apparatus represented in Figs. 9,
10, and 11. This apparatus consists of a cyl-
inder d, of insulating material, secured to a
shaft e, which revolves in bearings 7 ¢, se-
cured to the frame of the apparatus. Upon
this eylinder are arranged a number of metal
keys i, connected with each other, so as to
be capable of forming the connections at the
- different phases illustrated by the diagrams,

Figs. 4 and 8. In front of the keys /i there
~are arranged brushes 72, connected to the sev-
eral component elements of the motor and to
the cells of the battery by means of connec-
tions which secure the supports or *“feet” of
the brushes to a pliate of insulating material
fc. On one of the extremities of the shaff e
~a removable crank m can be connected, (by
~a groove and feather or otherwise,) which
serves to throw the mechanism into gear, the

- which points to anyone of a number of guide-
-marks on the end or top plate or other con-

venient part of the apparatus. This plate
“and the erank are of the shape shown, so
that when the crank is in position water can-
not gain access to the interior of the appara-
tus through the aperture in the end or top
plate. To the opposite end of the shaft there
18 secured a star-wheel n, in the notches of
~which a roller ¢ engages, which roller is
pressed againstthesaid star-wheel by aspring
~p and 18 supported by a short connecting-rod
~or link q. The recesses in the star-wheel

- correspond to the positions of the keys 7 op-

posite the brushes, and the configuration of

the notches or slots is calculated to enable

l connections to he made and broken instan-

I divide the battery may vary according to
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taneously by means of this device, which it
is necessary to do to avoid sparking. The
apparatus is inclosed in an outer casing.
The number of keys and brushes depends
upon the number of different connections to
be provided for. -'

Having now particularly described and as-
certained the nature of the said invention and
in what manner the same is to be performed,
I declare that what I claim 1s—

In combination with electric motors a de-
vice adapted to produce varying speeds and
to maintain practically constant the amount
of effective work of the motor during the va-
rious stages of its operation, the said device

' consisting in a division of the field-magnet

windings into sections, and of means for
coupling these sections in a parallel and si-
multaneous manner with the cells of the
source of electricity, according to the speeds

to be obtained, substantially as hereinabove

described.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses. . | |

MARIE JOSEPH BARREAU.

Witnesses:
EDWARD PP. MACLEAN,
ALFRED FREY.
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