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To all whom it may concern:

Be it known that we, Lours RENE AUVERT

and ALPHONSE Francors ERNEST FERRAND,

-

both-of 20 Boulevard Diderot, in the city of
Paris, Republic of France, engineers, have in-
vented a Redressing and Regulating Device
Enabling to Transform a Single-Phase Cur-
rent into a Continucus One, of which the fol-

lowing is a full, clear, and exact description.
o

‘Our invention relates to rotary transform-

ers for-converting an alternating current into
& continuous one, or rather into.a pulsating

~or undulating current.

The object of our invention is to i)rovide. a8

simple and eflicient device of the above indi-

cated class, which may be readily adjusted to

- vary the electrical effect.

20

Reference is to be had to the accompany-
ing drawings, in which -

Figure 11s a diagrammatic face view of the
%{Jpamtus, Figs. 2 to 5 inclusive are diagrams
1

- Hlustrating the winding of the coils; Fig. 6 is-
- a diagram showing

two similar rotarv trans-

- formers connected in series to operate one or

Z5

more motors; and Fig. 7 is a diagram repre-
senting the voltage curve. . .

- The apparatus comprises a ring ¢ built up
of pieces of very thin sheet-iron, similar to

- the construction of a dynamo core. On this.

20

- one series, b, ¢, are connected with a collector
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‘shown of different diameters In Fig. 1.

ring are placed two series of coils; those of

ring d, while the coils ¥, ¢/, of the other series

are connected with a collector

ring d’. Fig.

1 shows only two coils in each series, but 1n

practjce there may be more of them. The
two collector rings would be of the same di-
ameter in an aetual machine, but for the sake
of more convenient illustration - they are

Kach of the collector rings d, d” is divided
into four equal parts. Those acjacent to the
colls b, ¢, b, ¢, are subdivided, forming a se-

‘ries of contact plates ¢, £, ¢, 77, each COTL-

45

g, &, each of ‘which is

'50-

nected with adjacent turns or windings of
the respective coil. .Between these contact
plates are located other contact plates ¢, A
represented in the
drawings as a single contact plate, although
in practice we may employ a number of coil-
tact plates connected with each other. The

contact plates ¢, b, are connected with rings

v, J, vespectively, and similarly the contact

y

e |

| brushes’ %’

|

Pl.&fteﬁ. g, fh"j are connected with rings ¢/, 7’
respectively.
are connected to rotate together.

tion to these parts we have provided contact

All the parts, so far described:
In addi- 55

brushes, or their equivalent, which are nor-

mally stationary, and engage the contact
members as follows: Two -ﬁi&mﬁtrica,lly .0p-
posed contact brushes %, %', which are con-
nected with ends of the coils b, ¢, engage the

6o

collector ring d. Two similar brushes I, 7',
engage the collector ring d’, which is con-

structed in the same manner as the :rin%1 d,
and has contact plates ¢/, 7, ¢, /. The
brushes 7, I’, oceupy
to the brushes %, t’, which is approximately
or exactly 90° from the position of said

In addition to the parts shown in the draw-
ings there would be stationary brushes en-
gaging the rings i, 7, ¥/, ', respectiv ly. In
many cases we prefer to have the brushes 7,
V', and &, %, or only one set of them adjust-
able circumferentially, such -adjustment op-

erating to vary the electrical action, as will be-

more fully set forth presently. Inany event,
however, the brushes of each set should re-
main diametrically opposed to each other.

. In operation the brushes bearing on.the
rings 4, j, are connected with a source of an
alternating current, and the brushes bearing

on the rings ¢/, §, are similarly connected
‘Wwith a source of another alternating current, 8
which has the same

_ period and the same
phase as the first alternating current. As
the apparatus is constructed in the drawing
the alternating current would be of the mono-

a position with relation -

The rings ¢/, 1, are connected
with the contact plates ¢/, &/, respectively.’
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phase kind, that is, it would change its direc- 90

tormer. T
these conditions in practice is to provide two
stationary transformers; the primary coils of

vidual secondary coils, would be connected

with the rings 4, 7, 4/, §', respectively. The

apparatus would bhe rotated by means of a
synchronous motor; performing one révolu-
tion for each period

of the alternating cur-
rent. The preferred arrangement of the
brushes %, &/, is such that the central points
2, £"0of the contact plates g, 7, engage the said

tion once for each revolution of the trans-
The simplest' way of carrying out

each would receive their current {rom one 05
and’ the same generator, while their indi-

100
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1, 7, 18

. before.

>

brushes when the voltage between the rings
With this arrange-.

at its maximuin.
ment the brushes k, &', will colleet a current
which is always of the same ditection, al-
though its voltage varies. Supposing that
the brushes &, k’, are at the points 2, 2, re-
spectively at the moment where the voltage

between 1, 7, is greatest, such voltage may be |.
represented by the ordinate C. D. (Fig. 7) of

the sine curve 1, which represents the voltage

‘of the current supplied to the rings 4 j.°

During one eighth of a revolution,
position has been re ached,
I’ are connected

after said

directly with the rings 2, 7,

through the medium of the contact plates
passes

g, b, and thus the alternating current
directly to the said brushes.

. " Therefore, the
portion ol

the curve representing

will be exactly the same as that representing

the potential difference of the alternating |
current, as indicated by the portion D.F.in

Fig. 7. During the succeeding one eighth of

a revolution the brushes k, k’, are connected :

with the rings 4, §, through the coils b, ¢ and

the contact plates ¢, f, .of the collector d.

The potential curve at the brushes during

this period 1s represented by If G Hin Fig. 70

When the brushes k, £" engage
2 2%, they connect plates of even potential,
and therefore there is no. difference of po-
tential between said brushes. At thas very

the points

“moment the change of phase or current di-

rection occurs at the rings 4, 7. Thus both

curves 1 and 2 representing the potential ol

the alternating current and that of the trans-

formed current respectively, pass through

the same point Il As the rotation pro-
oresses, the direction of the 1611
Tont is reversed, but as the brushes b, k' have

passed beyond the points 2 2%, the direetion

b 1s the same as
We therefore obtain at the brushes
k, k', a current which varies in voltage, but s
always of the
thing is true of the current at the brushes
[, .

pendently or when an

of the current at the brushes

nereased eleetromo-

tive force as desired, the brush &/, may be.

conneeted with the brush and - the current
taken off at the- brushes k& and 7 will then
have an clectromotive foree ¢qual to the sum
of the individual oloctromotive forees sinee

‘the two portions of the machine are ¢on-

nocted in series. By adjusting the brushes

]"'":." I or £, I, or both sets circumferentially

we may vary the mean potential of the trans-
formed current. |
the angles formed respe )
eters along which the hrushes &, &/, §, ¥, are
placed and the diameters @, Y, and ', ¥ pass-

ing through the points z, 2° and z¥, 2% respec-.

tively, that is the dianmeters passing through
the centers of the coils, andd if 1° sin @t an
[, sin @t represent the varying voltage ol

’ .
||||

@he two

-conditions

the brushes %, &Ilf;l' plete coils or windings 2, (Fig.-S).

DL A _ ling the voltage
difference at the brushes during said period

long connections which consist

alternating cur-

presented by

‘same direction. . The same

These two currents may be used inde-

Il by «and ' we designate |
tively by the diam-

their current from
source of electrieivy,

857,267

alternating currents fed to the rings

i, 4,4, 7, then the preferred results under the

tromotive force of the two alternating cut-

rents will generally be the same.

which offers great advantages as to strength

and ease of manufacture, 18 shown in Figs. 2

to Binclusive. This construction comprises

2 and entire, or ¢oOll-
These

: T I ' _ 4
half windings m, (¥ig. -
entire and half windings are connected and

soldered together and placed upon the core
ring @ in the manner indicated 1 Fig. 4.

The terminals o are connected by short wires
o/, with. the insulated sections of the collector
ring d; the terminals p are provided with
e _ of a thmn
strip 9/, placed on the periphery of the ming
between the wires of the main coll, and- &
radial strip p?.running to the collector ring.
The soldered -ends of these

hooped, and is therefore of great strength.

In Fig. 5 we have shown a ring ¢, which 1s
carried by the
| sheet-metal sections of the core.

sleeve serving to clamp the
On this

ring rest the connections of the coil, &9id 2,

very durable construction 1s thus secured.

The transformer above described may be

employed for various purposes, among which

we will refer especially to electric traction..
The electric current taken from the line wires -

. CON-

would be transformed on the car Into
tmuous undulating current which: WOt
then actuate the motors. The advantages
of convenient transmission to 2 distance
possessed by alternating currents and the

explained above will be obtained

- . ﬁ Lo .
—l - 'r o —— 1 - . B
Ma=a'= 2—|- wt. In practice the mean elec-

F

A particular construction of the coils,

=a i
IL

( . | windings form
| symmetrically at the right and the left of the
ring an even projection which may be easily

05
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L0

advantages of great safely and Aexibility -

direct current motors would be
Starting can be effected readily

L

sombined.

by temporarily shifting a set of brushes, or

both, circumferentially, so as to vary the

voltage, as above described.

Sinee the electromotive force of the trans-
formed current may be
one required for operating the direet cur-
rent motors,. |
cases to provide a plurality of rotary trans-
formers of the type above deseribed. Thuas
in Fig. 6 we have shown an arran cament
comprising two such rotary transformers

conneeted in series and this arrangement

different from. the

it may be necessary in some.

110

I
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would be employed if the voltage required by =

the motor istwice that supplied by the trans-
A, B, indicates the two-ro-
., £, t*, the stationary.

formed current.
tary transformers;

transformers the primaries of which recerve
the same generator or,
while their secondaries
¢orm four entirely independent cire uits. - The

| Priaries of -these stationary transtorimers I3

26
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may be connected in serles or in parallel as
shown, but the secondary coils of tne station-
ary transformers should be independent ot

ench other. », designates the motors of the

car, which may be connected 1n any suitabie

L3

manner, and 8, 15 & self-induetion coil, by
means of which the undulating current, pro-

duced by the two rotary transformers may. be

rendered more or less unitorm &b the termi-
nals of the motors. The self-induction coll
is not required when the motors nave ami-

nated field magnets, and are energized 1 se-

ries, since in that case the field magnets have
o sufficient self-induction to make the vel-
sion of the transformed current practically

uniform.

The device hereinbefore described may
also be used as an elechric brage and as a
power accumuliator. If, Toz instance, the
motors are driven by a divect eurrent, or in
any other way, and should the speed of the

 motor exceed a certain limit, 50 that the po-

25

tential at the motor |
creater than the mean potential difference of
the rotary transformers, then a direct cux-

* rent opposed to the actuated current will be

ing action.

30

produced in the circuit and will exert a brak-
At the same time this will pro-
duce an alternating potential at those con-
tact members of the rotary transforroers
which are connected with the secondary coils

of the staticnary franstormers, greater than
J ™

33
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the potential of

cransformers will be reversed, their second-
ary colls acting &s prunaries, and thewr pri-

maries as secondaries, so that electrical en-
ergy will be supplied to the line wires.
A vparticular advantage of the rotary

i ransformer when provided with adjustable|

brushesis that a starting resistance need not

be employed, since the voltage can he varied

considerably by simple circumferential fui-

justment of the brushes such as bk andl, £,
We claim: |

1. A rotary transformer comprising th

AL
following parts held to rotate in unlscn: &
%

ring-of magnetizabie material, two ser:es 03
coils on said ring, two collector rings connect-

tormanals would be

the said secondary coils;
thus the ordinary function of said stationary

e B i . P —— it}

—

o

A

i

;

T

i

‘piates,

} :

¥

i

ed with the respective coils, conducting rings
sach connected with ohie of the several ¢
lector rings to convey two sep arate alber-

nating currents to said collector mugs, eaoh

f:"

tollector ring comprising insulaled contact

plates; and stationary brushes = engaging
said collector rings to receive a direct cunrent
thereirom. - | |

2. A rotary transformer comprising Hho

following parts held to rotate in unison: &

7ing of ma.gnetimble-rjmte];‘iaij two sertes of 6

coils on said ring, two collector rings con-

ected with the respective coils, conducting

rings each connected with one of the severad
collector rings to convey two separate aiter-
nating currenis to sald collector rings, each
collector Ting comprising insulated contact
plates connected with gaid coils at citferent
points; and stationary. brushes engaging
aaid collector rings to receive a direct current
therefrom, said brushes being adjustable cir-

cumferentially to vary the mean potential of

the transformed current. |

3. A yotary transformer comprising the
following parts held to rotate in unison: &
ring of magnetizable material, two series of

| - a ' A 1
solls on sald, ring, two, collector rings con-
nected with the rﬁsgectwe colls, conducting

rings each copnected with one of the several
collector rings to convey two separate alter-

nating currents to gaid collector rings, each
coilector ring compmsing insulated contach
and each coil consisting of compilete
windings and half-windings connected with

said contact plates by long and shogt leads

-

vespectively; and stationary hrushes engag-

ing the collector rings to receive a divect ciir-

vent therefrom.
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The foregoing specification of our redress- |

ing and regulating device enabling o trans-
form & Smgle p}mse current 1into & _mn't.mma'ua
one signed by us this thirteenth day of July

1905. o o
' TOUIS RENE AUVERT. o
ﬁ.LPHﬂNSE FEAE(}DIS ERNEST FERRANR.
Witnesses:

Hanson U. Coxe,
Mavricr H. PIGNET.
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