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Application filed November 15, 1883. . (No model.)

To all whom it may concern:

Be it known that I, CHARLES HorACE BEN-
TON, of London, England, have invented cer-
tain new and useful Improvements in Dyna-

5 mo-Electric Machines, of which the following ¢

is a specification.

The objects of my invention are to economi-
cally increase the ratio of the actual magneti-
zation of the exciting-magnets to the magnetic

1o force of the magnetizing-helices in dynamo-
eleetric machines, to more completely utilize
the field of force thus economically obtained
for the production of an electric-current, and
generally to improve the construction of the

15 the machine.

Theinvention consistsin comtmctmo dyna-
mo-electric machines with the cores of the ex-
citing-magnets composed of thin bars possess-
ing good magnetic conductivity, secured to-

2c gether, forged, or otherwise fixed to pole-
pieces, and baving east upon them end pieces
which form the neatral parts of the magnetic
system, and may also constitute the bearings
for the armature-shaft, the w hole forming a

25 single piece.

’lhe 1nvention also consists in mounting one
of the journals of the armature of dynamo-
electric machines in a pilumber-block which
can be removed so as to allow the armature-

30 shaft to be drawn out until the armature itself
is clear of the pole-pieces, when it can be lifted
perpendicularly from the machine,.

The invention also consists in construocting
the armature of dynamo -electric machines

35 with its coil composed of plates of copper, the
form of which in section is wedge-shaped or
tapered, the said plates having a hole in the
middle to fit over the soft-iron core of the ar-
mature, and having & division or opening ex-

40 tending from said hole to one end of the plate,
and the said plates being coupled together by
connecting the upper pmtlon of every plate
on one side tothelower portion of the adjacent
plate, whereby a continuous helical-like eir-

45 cuit is produced.

The invention alsc consists in constructing
the armature of dynamo - electric machines
with its soft-iron core in the form of a drum
made of rings of soft steel or other suitable

50 magneticmaterial, of trough section,insulated
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from each other and fastened together, and
withiren-wire-gauze ribbonhaving its meshes
filled with ivon filings wound edgewise in the
troughs.

In the annexed drawings, Figure1is a plan, 355
and Fig. 2 an end view, of a dynamo-clectric
machine embodying the improvements. Tig.

3 is a plan, and Fig. 4 a section on line 44 of
Fig. 3, of one of the exciting-magnets with its
pole-piece. Fig. 5 is a face view, and Fig. 6 6o
an end view, of one of the plates of copper of
which the armature-coil is composed. Fig. 7

is a plan view showing five of these plates con-
nected together. Tig. 8 is a transverse sec-
tion, and Fig. 9 a longitudinal section, of the 65
armature, these two figures also showing a por-
tion of the pole-pieces. Figs. 5to 9 are drawn

to a larger scale than Figs. 1 to 4. Tig. 10
represents the form of the eopper plates used

in machines for large currents, in which the 70
plates are connected together in groups “in
quantity,”’” and Fig. 11 is a fractional end view

of an armature, showing the method of coup-
ling the adjacent groups together. Tig. 12is

a view designed toillustrate the ribbon of wire 75
gaunze with its meshes filled with iron filings.

To better show the gauze only a portion of
its meshes are shown as filled.

As the coefficient of indneed magnetism i
greatest in soft iron free from carbon and in 8o
soft steel, or inthose qualitiesof iron in which
the molecules are more easily turned on their
axes into polar directions, and as this latter
quality is better attained in thin strips of iron
than in solid masses, I employ thin bars of iron 85
of the nature above referred to, and boit or
otherwise secure them together so as to form
a solid thick bar, as seen at ¢ « in TFigs. 1, 8,
and 4. T then forge, shrink, or otherwise fix
onto the middle of this set of bars a pole- go
piece, b, of similar iron hollowed out on one
side to conform to the form of the armature.

The use of soft iron for magnet-cores and
pole-pieces is not new; but ashitherto applied
its use has been attended with great expense gs
in making the connections and joints with the
cast-iron frame or in making a wrought-iron
frame; but the active parts which form the
cores and pole-pieces are all that need be of
iron of good magnetic conduetivity. I there- roo
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fore place two sets of bars, @ a, heated ab their
ends when thought neeessary, with their pole-

~pieces b b in o mold, and then cast upon them

the neutral parts ¢ ¢, Figs. 1 and 2, these parts
also forming the armature-bearings, as seen in

. the fignres.
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d is the armature, ¢ the collector, and s f
the brushes. By bunilding up the active parts
of the magnets and casting the neutral parts
upon them, as above described, a substan-
tial base is secured for the machine, and a
machine as a whole free from the expense of
mechanieally shaping and fitting joints and
from the danger of poor magnetie connections
between the parts. ‘

In order that the armature may, when re-
quired, be taken ont of the machine, the ar-
mature-journal at the collector end is mounted
in a plumber-block, g, which can be removed
by taking out ifs securing-bolts, first removing
the cap ¢. The armaturc-shaft can then be
drawn out longitudinally until the armature
itself is clear of the pole-pieces, when it can
be lifted perpendicularly from the machine.

It will be observed Dby reference to IMig. 1
that the space between the opposite pole-
pieces b b is wide enongh to allow the shaft to
pass when lifted, and that the space besween
the pole-pieees and the end frame is wide
enough to allow the armature to be displaced
laterally ; but before this can be done the
plamber - block must be removed to allow
space for the lateral displacement of the com-
mutator and brushes.

¢° is a cast-iron piecce to continue the mag-
netie gonnection from one core @ to the other,
this being rendered desirable, owing to the
liability of a break of continuity by the plumb-
er-block not being serewed down sufficiently
tight. This picee ¢° must of conrse be first
removed when it is wished to remove the
plumber-block.

I h, Figs. 5 and 6, represent one of the cop-
per plates of which the armature-coil is com-
posed.  The form of these plates in section is
wedge-shaped or tapered. (See Fig. 6.) In
the middle of each plate is formed a hole, 4,
and at one corner of the plate is a projection,
I, which is slit or divided, as sceu at {, from
theholeito theend. A numberoltheseplates
I are placed on the armature-core m (sce Figs.
8 and 9) by bending aside that part of the
plate which is above the slit I sufficiently to
allow it to be slipped onto the core. I then

, connect the plates one to another by soldering

the upper portion of the projection & of every
plate on the one side to the lower portion of
the projection of the adjacent plate, and in
this manner a continuous helical-like cirenit
extending the wholé eircumierence of the core
misproduced. Tig. 7showsfive ofthese plates
thus connected; but of course there will be a
large number—say four hundred, for exam-
ple—similarly connected to complete the cir-
cuit on the core m.

By constructing the armature as above de-
scribed, the interior of the conductor is strong-
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ly indueced by the polarity in the core, while
the armature is not liable to have its magnet-
ism decrecased by the induetien of its own coil,
asisthe case when the armature is ab a greater
distance from the pole-pieces and a strong cur-
rent is tlowing through the induced conduct-
or, and as the space between the shaft » of the
armature and the core is not of the same value
as that between the core and the fixed magnet,
the interior part of the plates i i—that is to
say, the part of the plates inside the core m—
al be as wide as the mechanical construction
will allow, and it should be at Teast as largein
secrion as the section of the exterior part
which forms the conductor—thatis to say, the
part of the plates & & which is outside the core
m. The plates should e insulated fromeach
other by suitable material interposed between
them. Some or all of the plates & J—say
every fourth plate—are connected with the
collectors, as will be well understood, for
which purpose the plates to be so connected
have projecting pieces o, as seen in Iig. 7 and
in dotted lines in Fig. 5.

In dynamo-machines for large currents,
where the section of the plates 2 b must be
considerable, I connect several plates togethe:;
in quantity, and I couple each group to the
adjacent group by means of a copper piece, in-
stead of by bending partof the plate, as before
described.

The objeet of connecting several plates to-
gether in lieu of using a single bar or plate
of the requisite thickness is to obviate tue
formation of local currents, which ave set up
when thick bars are used.- The division or
opening ! at the end of the plates is in this
case, as seen in Fig. 10, as wide as the hole 4.

7 7, Iig. 11, represent copper pieces which
connect the plates together in quantity, in
groups of three, for (cxample) these pieces » »
likewise serving to connect the upper portion
of each group—that is, the portion above the
opening [ to the lower portiow of the adjacent
group.

In order to prevent ‘“Ifoucault’” currents in
the core m, I construct it of rings of soft steel

' or other suitable magnetie material of trough

section, as clearly seen in Fig. 9, these rings
being separated from each other by insnlating
material pp, and fastened together with screws
q ¢ passing through insulating - bushes. The
troughs are filled with iron-wire-ganze ribbon
7 wound edgewise, the meshes of the gauze be-
ing filled up with irvon filings, and insulating
material is applied between the successive
turns of the ribbon. The core thus bnilt up
allows mo currents in the core perpendicular
to the direction of rotation, and the iron be-
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ing finely subdivided gives great facility to -

the moleculesto rotate quickly upon their axes
50 as to change the polar directions, which is
necessary in each revolution of the armature.
When insulated iron wire is used for this pur-
pose, each separate layer produces a prejudi-
cial magnetic induction upon the layer be-
neath. With wire-gauze, however, used as
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above described, the strands running from the
periphery toward the axis prevent this and
make the magnetic conduetion continuous be-
tween the outer and inner edges of the core.

I am aware that it is not new, broadly, in
dynamo-machines of a different construction
from mine to make the armature- bearings
separate and bolt them to the bed; but I do
not know of any machine wherein the arma-
ture may be -moved laterally to free it from
the pole-pieces, and then lifted out bysimply
removing one plumber-block in order to make
room for the commutator, as herein deseribed.

I am also aware that it is not new, broadly,
to construct the armature - coil of copper
plates secured togetherso as to form a helical
circuit; but, so far asI am aware, these have
not been shaped as I have herein described
and claimed them. By making them wedge-

shaped or tapered they fit more snugly the

periphery of the armature and pack more
closely.

What I claim, and desire to secure by Let-
ters Patent, is—

1. The COI]IbIH‘lthn in a dynamo-electric
machine, of the e‘ccwlno magnets formed of
a number of bars secured together, and the
cast-iron end pieces forming the neutral por-
tion of the magnetic system; cast upon the
ends of the said exciting-magnets, substan-
tially as and for the purposes set forth.

2. The combination, -in a dynamo-electric
machine, of the exciting- magnets, constructed
substantially as described, the pole-pieces
fixed on the said magnets, and the cast-iron
end pieces forming neutral parts of the mag-
netie system, cast upon the ends of the exeit-
ing-magnets, substantially as and for the pur-
poses set forth, .

3. The combination of the armature and its
shaftand commutator, the pole-pieces b, set, as
shown, to leave an opening for the passage of
the armature- shaft between them, and the

frame which supports the shaft, provided with
a removable plumber-block at one end next
the commutator, whereby space- may be pro-
vided by the removal ofsaid plumber-block for
the lateral displacement of the armature, sub-
stantially as set forth.

4, An armature for dynamo-electric ma-
chines having its coil composed of copper
plates the form of which in section is wedge-
shaped or tapered, the said plates having a
hole in the middle to fit' over the soft-iron
core, and having a division or opening extend-
ing from said hole to one end of the plate, and
the said plates being connected together so as
to form a continuous helical-like cireuit on the
circumference of the core, substantially as and
for the purpose set forth.

5. An armature for dynamo - electric ma-
chines having its soft-iron core in the form of
a dram made of rings of trough section insu-
lated from each other and fastened together,
and with iron-wire-gauze ribbon wound edge-
wise in the troughs, the meshes of the gauze
being filled with iron filings, substantially as
and for the purpose set forth.

6. The combination, in an armature for
dynamo-electric machines, of a ¢oil composed
of copper plates having the form hereinbefore
described, and fitted upon the core, and con-
nected together as shown, and of a core in the
form of a drum composed of rings of trough
section insulated from each other and fasteried
together, and having iron-wire-gauze ribbon
with its meshes filled up with iron filings
wound edgewise in the troughs, substantially
as set forth and shown.

In witness whereof I have hereunto signed

my name in the presence of two subscribing

witnesses.
CHARLES HORACE BENTON.
Witnesses:
JoHN C. MEWBURN,
GEORGE C. BACON.
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