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Ty all whom ¢t may concern :

Be 1t known that I, ADAM MILLAR, of Glas-
gow,Scotland, haveinvented certain Improve-
ments in - Apparatus for Generating Kleetric
Currents, of which the following is a specifica-
fromn.

This invention relates to improvements in

magneto-electric machines, and comprises an
improved construction or arrangement and

‘combination of the parts of a magneto-electrie

machine, which consists of a disk or circular
plate of bronze or other non-magnetic metal

resting on the sides of a cylindrical tank or

cistern. A series of six or other number of per-
mancnt magnets is arranged in a eircle con-
centric with the disk, having their poles ter-
minating in pieces of soft iron, which are in-
serted into the diskand having their upper sar-
faces level with the upper surface of the disk.
A series of six or other equal corresponding
number of soft-iron bars is arranged in a see-
ond cirele exterior to and concentric with the
circle of permanent magnets. Kach soft-iron
bar is surrouvded by a coil of insulated cop-
per wire, which forms part of & closed circuit.
These soft-iron bars terminate In pieces simi-
lar to the terminal pieces of the permanent
maguets, and both sets of soft-iron terminal
pieces are shaped so as to form segments of the
circle in which they are placed. A series of
soft-iron rollers, in number one less than the
correspouding number of either series of mag-

~ nets, rest on the surface of the disk, and are
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made to traverse a circular path on the sartace
of the disk by the rotation of an axis carrying
the arms, which have forked pleces 1n wlnch
the trunnions of the rollers rotate. The length

of the rollers is considerably greater than the

space which separates.the two circles of seg-
ments, so that they roll npon and form con-
necting-bars to each pair of segments as they
pass over them. The axis of Lhe arms carry-
ing the rollers works between suitable bear-
ings and carries a pulley, to which rotary mo-
tion i1s given by a belt driven by a steam-en-
ogine or other motor. .

The action of the machine is as follows: The

magnetism of the primary maguets is commu-
nicated to the cores of the secondary or elec-
tro magnets by the contact of the soft-iron

(No model.) Patented in England October 20, 1881, No. 4,392,

‘bination,

minal pieces on the disk duaring the rotation
of the carrying-arms., Currents of electricity
are produced in the coils of the electro-mag-
nets at the instant of magnetization and of de-
maguetization, and these currents arecollected
by any suttable arrangement of commutators
of the ordinary kind. As the magnetization
produced by the coutact of the soft-1ron rollers
with the primary magnets and the cores of the
secondary magnets is of much greater iten-
sity than would be the case if the magnets
were merely made toapproach each other with-
out . touching, the currents produced in the
coils of the secondarycuarrentsare alsoof great
intensity.

As the attraective force of the magnets act-
ing upon the soft-iron rollers 1s very consider-
able at the moment when the rollers are just
leaving the segments, the following arrange-
ments are adopted, either separately or in com-
to enable this attractive force to be
overcome and allow the arms carrying the con-
tact-rollers to be rotated by a comparatively
small expenditure of power:

First, By makingthespaceordistance which
separates the rollers from each other different
from the space or distance which separates the
segmental pieces, so thatonly a few of the roll-
ers shall be on the point of leaving segments
at the same instant of time. In an arrange-
ment of the machine in which thereis a series

of six primary and six secondary magnets, and

the space between the segmental piecesis the
sixth part of the circle, while the space sepa-
rating the rollers from each other is the fifth
part of the circle, in each case measuring from
center to center, only one roller is at the point
of leaving a semnentfll piece at the same in-
stant of tune.

-wecond, By altering the shape of the sott-
iron contact-pleces so that the parts which first
make contact with the rollers may be of a seg-
mettal shape, as before; but the remaining
parts may be made to be gradually brought
to a point at a conslderable distance from the
limb of the magnet in the one circle and a eon-
siderable distance from the core of the electro-
magnets 1n the other circle. The attractive
force acting at the points 1s greatly reduced
in comparison to the attractive force devel-

rollers as they pass across the segmental ter- [ oped in the arrangement of segmentai countact-
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vieces first deseribed, and the force required | and are secondly coated with wax, paratiine,

to move the rollers at the instant of leaving

the points is reduced in proportion. This
method, however, will greatly reduce the
strength of the currents which arise during
the demagnetization of the soft-iron cores, as
by this arrangement the demagnetization is

‘comparatively gradual, and not instantaneous. |

Third, By arranging the segmental pieces
of softironvery close toeach other,sothata very
small space separates them in comparison with
the diameter of the soft-iron rollers. This ar-
rangement allows the magnetization of the
becondary or electro magnets to be maintained
at a high degree of intensity up to the instant
of demagnetization, while the force required
to move the rollers from off one segment onto
the next one 1s comparatively allght

In order that the several improvements may
be more easily understood, the primary and
secondary magnets have been' referred to as
magnets acting by one pole only; butitis not
intended that the improvements should be
confined to magnets of that form.

The 1mprovements are also applicable to
what are commonly called ¢ horseshoe” mag-
nets, in which both poles operate equally.
When the primary and secondary magnets are
of the horseshoe form the magnetization of the
secondary magnets 1s effected by the contact
of two separate rollers, each roller making con-
tact with oue pole of the primary magnet and
one pole of the secondary magnet. DBoth roll-
ers are by preference driven by the same arin
and move simultaneously. Also, the primary
magnets have been assumed to be permanent
steel magnets; but the improvements are
equally applicable to electro-magnets magnet-
1zed by currents of eleetricity obtained from a
source outside of or separate from the machine
now described, acting alone or in combination
with currents produced by the secondary mag-
nets of the machine.

Iu order that the heat which is developed
during the working of such magneto-electric
machines when dI‘lVBH at a h]ﬂ“h speed may
not interfere with the efficiency of the machine
by reducing the conductivity of the wires
torming the coils, I fill the tank or cistern on
which the disk rests with water or other heat-
absorbing liquid, so that the cores and coils of
the electro-magnets are immersed in and sur-
rounded by the water or other liquid, thereby
keeping the coils from becoming heated to any
considerable degree; and if the heat-absorb-
ing liquid be a non-conductor—as, forexample,
parafiine-oil—the wires of the coils may be in-
sulated with a covering of cotton or of silk in
the usual manner; but if the heat-absorbing
liquid be a conductor of electricity—such as
water—then in order that the water or other

-liquid may not be in contact with the wires of

the coils, and so lessen the insulation of the
wires, I make the coils of wire water-proofin ad-
dition to being insulated. Ior instance, wires

or other water-proof and non-conducting ma-
terial applied to the silkk or cotton coveriug.

In the accompanying drawings, Ifigure 1
shiows a sectional elevation, and Ifig. 2 a cor-
responding plan, of a machine for producing
electric currents, constructed in accordance
with my invention.

A is a plate of bronze resting on the edges
of an open cistern or tank, B, filled with water.

CCC are a set of perm‘meut magnets, at-
tached to the segmental pieces of soft iron D
D D. I B I are soft-iron bars, connected to
the segmental pieces of soft iron I I'. Both

series of segmental pleces D and If are ranged

in equal numbers aund 1n the same radial lines
in a circle, having their apper surfaces level
with the upper surface of the plate A.

A series of rollers, & ¢ (5, of soft iron, are
traversed in a circular path in either direction
on the surface of the disk A, and come 1nto
contact with the segments D If simultaneously,
the length of the 101[ers being somewhat great-
er than the space which separates thetwoseries
of segments, The traveling motion of the roll-
ers is obtained by a band {from a steam-engiue
or other prime mover acting on the pulley L,
keved onto. the shaft H, working in sultable
bearings in the plate A and bracket /. The
shaft also carries the arms J J, terminating in
the forked pieces K KK, in which the trunnions
of the rollers G rotate. The shaft H is con-
centric with the circles of the segments and
perpendicuiar to the surface of the disk A.
The soft-irou bars I8 I I are each surrounded

at the end nearest the segments by a coil of

insulated copper wire, which forms part of a
closed circuit. When the shaft 11 1s made to
rotate in either direction the magnetism of the
magnets 1s eommunicated to thesoft-iron bars
I It It by the rollers G & ( making contact
with the segments D and If;
electricity are produced at the instant of mag-
netization and again at the instant of demag-
netization, when the rollers move off the seg-
ments. The currents are collected by a suit-

able arrangement of commutators, M, and
brushes m, as indicated in the central part of

the disk A, which communicate with the ter-
minals. The heat which is produced in the
coils of wire is absorbed by the water or other
liquid in the tank as fast as it is produced, so

that the wires remain at a comparatively low

temperature, even when generating currents
of electricity sufficient to cause a musu]emble
amount of heat, while the contact-making de-
vices and othe.r' moving parts of the machine
are free from the water, and their motion not
impeded thereby. |

In the arrangement shown 1n Ifigs. 1 and 2,
five arms J, fitted with rollers G, are caused
to traverse over six sets of permanent and
electro magnets O Ii; butany other correspond-
ing numbers may be used—such as, for ex-
ample, eleven revolving arms and {welve sets

- are first covered.with cotton or silk threads? | of magnets.

and currents of
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Figs. 3 and 4show a sectional elevation and | magnets C are made close together, and the
plan, respectively, of one modification of the | iron rotler G alone forms the armature.

machine in which the primary magnets C are

‘made of a horseshoe shape and the secondary

magnets K, of softiron, also of horseshoeshape,
so as to utilize both poles of the magnets, each
pole of the magnets being surrounded by coils
of insulated. wire.- The segmental pieces D
and If in this arrangement are made so as to
be gradually tapered to a point at one end, s9
that the attractive force acting on the mller
will be gradually lessened as the rollers trav-
erse them, and allow the rollers to be moved
off the Segmental pieces with a comparatively
small expenditure of power. This arrange-
ment, however, will reduce the strength of
the current which arises when the rollers leave
the pieces. The direction of motion of the
series of rollers G is indicated by the arrows
on Ifig. 4. Therevolving arms and rollers cor-
respoml in number to the sets of maguets and
segmental peices D F.

I‘lg 5 18 a plan. of the plate A and seg-
mental pieces D IY, showing another arrange-
ment for lessening the attractive force of the
magnets upon the rollers. The magnets are
increased in number so that the ends of the
segmental pieces D D and I I are very near
to each other, and the rollers - G roll in either
direction from off the one onto the other with
comparatively little expenditure of power.

- The commutators are indicated by the radial
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plates M.

It is to be understood that instead of the
permanent steel magnets C, mentioned as the
“primary” magnets, electro-magnets may be
used, their magnetism belng produced by elec-
tric carrents obtained irom galvanic batterlcs
or other sources of electrieity.

Ifig. 6 is a vertical section, showing an ar-
rangement in which the electro-magnec form of
armatare is dispensed with, and the electric
carrents are produced in coils of insulated
wire ¢, surrounding each of the two limbs of
the primary magnets C. The poles D of the

Y
-

Klec-

tric currents are produced 1n the coils of wire

¢ ¢, surronnding the limbs of the magnets C C,
at the instant when the iron roller G makes
simultaneous contact with the poles D of the
magnets C, and also at the instant when the
roller G ceases to make contact with the
poles D. |

1 claim as my invention—

1. In a magneto-electric machine, the com-
bination of permanent magnets, temporary
electro-magnets having coils in the working
circult, and pole-pieces for both magunets, with
a rotating contact-maker adapted to simaul-

taneously muke contact with the pole-pieces of

the permanent and temporary electro-magnets,
substantially as and for the puarpose set forth.
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2. In a magueto-electric machine, the com- -

| bination of permanent magnets, temporary

magunets having coils in the main cireuit, and
pole-pieces 1D IY, with revolving arms carry-
ing rollers (x,adapted to make coutact with the
vald pole-pieces, substantially as described.

3. In a magueto-clectric machine, the com-
bination of contact- makers with permanent
and temporary magnets having pole-pieces ex-

70

tending from the limbs of the magnets and

tapering or gradually reduced in bulk from
sald limbs, substantially as specified.

4. The combination of the stationary-electro-
magnets and the moving parts of a magneto-
electric machine, with a receptacle containing

liquid in which the coils of the field-magnets

are directly immersed, while the moving parts
are out of contuact therewith, substantially as

setb forth.

In testimony whereof I have signed my name
to this specttication in the presence of two sub-
seribing witnesses. -

| ADAM MILLAR.

Witnesses:
W. R. M. THOMSON,
JOIN SIME,

Both of 96 Buchanan Street, Glasgmc
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