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(No model.)

To all whom it ma _j CONCErn. :

Beé it known that I, GEORGE W. I‘ULLLR
of Norwich, ()onnectlcut have invented a cer-

" tain Improvement 1 Dymmo Klectric Ma-

tion.

chines, of which the following is a specifica-

My improvements relate to certain special

~ features of construction in. the dynamo-elec-
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tric machines which employ my invention of
an armature-core which 1s independent of the
coils surrounding it, and which is made to pre-
serve unchanging polm‘ relatlons to the field-

maguets.

In two other pendmn* ‘Lpphcntlons, 1espect

1vely designated ¢ Case A” and ¢ Case B,” I
have described two dynamo-electric machmes

1n which my said invention is employed, the

~one an alternating-current machine and the
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- opposite polarity to that of the g
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other a constant-current machine, in each of
which the armatuare-core, which is in the form

of an annulus, is provided upon its perlpher A
and sides with polar prominences, and is ro-

tated by the magnetic atfraction of rotating
field-magnetsarranged in circumposed.groups,
each of which groups is composed of three
magnets of like polarity to each other, but of
groups adjoin-
ing it.
‘““ Case C,” the annular armature-core, 1!18136‘1(1
of havmg the polar prominences upon its pe-

riphery and sides, is composed of two long.

segments, of iron or other magnetic material,

secured to two short segments of non-magnetic

material, and in the two circles of rotating
field-magnets the magnets of like polarity ad-

jomnr each other, and are united by common

pole-pieces, those of the field-magnets which
are of one polarity being upon one side of the
axis of the machine, and those of the other
polarity being upon the other side thereof.

In carrying out my present invention I em-
ploy two parallel systems of circumposed ro-
tating field-magnets. The number of mag-
nets in each system may be varied according
to the size of the machine. The magnets of
the two systems are respectively affixed tothe

~opposed faces of two rotating disks, and their

axes are parallel to the axis of rotation of the
disks. DBetween theopposed poles of the field-

magnets I support the armature-coils upon a

stationary frame. The armature-core, which

1s segmentally enclrcled by the armature- coils, | taken through the line 2

‘the ends of the segments.
field-magnets and the ar mature-coils are all in-

In the present case, which I designate

| isin the f01"'111 of a flattened ring, and is sus-

pended in tho bight or bights of one or more

cables or cords hu ng over a suttably-elevated

loose pulley, and 18 prevented from swaying
laterally by means of grooved guide-rollers

‘acting through the spacesbetween the station-

ary colls npon the convex portions of the ca-
bles embracing the core. The core, being thus
free to rotate, is earried around by the attrac-
tion of the rotating field-magnets, and its divi-
sion into segments of magnetic material causes
the establishment in it of permanent poles at
The coils of the

cluded in the same cireuit, and the machine is
self -charging. A peculiar commutator and
brushes are employed to collect the electrical
impulses induced in the stationary coils, and
by means of suitable contact makers and con-

60

nections the current from the commutator is .

conducted through the field-circuit coils and
through the outmde or working circuit.

In the accompanying dmwmnsof amachine
illustrating my invention, the systemsof rotat-

g tield-magnets are each composed of but

four magnets, two of which of like polarity are
upon one side of the shaft, while the other
two, which are of the opposite polarity, are
upon the other side of theshaft. The number
of magnets of which each system is composed,

.however may be mdeﬁmtelymcreased? accord-

ing to the size¢ of the machine.
The drawings are as follows:

side elevation of the machine.

gitudinal vertical section.

I‘igure lLis a
Fig. 2 is alon-

through the dotted line v v on Fig.1. Fig.5is
a tr’mwerse vertical section through the dot
ted line w0 w on Ifig, 1. Iig. 6 1s an elevation

of a part of the frame supporting the station-
ary coils.

Fig, 7 is a transverse vertical sec-
tlon taken through the dotted line  x on Ifig.

2, showing in elevatmn one of the systems of
romtmg ﬁeld magnets and the two pole- -pieces
respectively conneutmﬂ‘ the poles of like po-
larity. Ifig.S1is a tmnwerse section, showing

upon an enlarged scale the parts Bub by the
line y y on Iig. 6. Ifig. 9 is an elevation of 1co .
the floating armature-core, showing one of the
stationary coils inclosing a portion of it. Ifig.
10 18 a section of the ﬂoatmg armatnre-core,
¢on Ifig. 9. Iig. 11

W

Kig.3isafrontend
elevation. Ifig.41sa transverse vertical section-
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is an axial section on an enlarged scale of the | ¢’ of the plates G ¢ are made larger than the
commutator, and adjoining parts of the ma- ] bolts b, and are each provided with the three

chine.  Ifig. 12 is a transverse section of the
commutator taken through the line 1 1 on
Ifig. 11, showing the mode of securing the
brushes to the rotating brush-holders and the
manner in which the brushes bear upon the
concave taces of the stationary commutator-
strips.  Iig.131s a transverse section through
the line 2 2 on Fig.11. Tfig.14is a transverse
section through the line 3 3 on IMig. 11. TFig.
15 18 a transverse section through the line 4 4
on Kig. 11, surrounded by a diagram arbitra-
rily representing the eight stationary arma-
ture-coils, and showing the manner of electri-
cally conuneecting these coils with each other
and with the commutator-strips. TFig. 16 is a
diagramw arbitrarily representing the coilsofthe
rotating field-magnets, and showing the man-
ner of electrically connecting such coils with

ecach other and with the contact-wheels by

means of which electrical connection is made
with stationary brushes.

welerring to the drawings, it will be seen
that the bed A is provided with the two stand-
ards 13 and D/, which are respectively perfo-
rated to receive the opposite ends of the hori-
zontal bolts 0, which project, respectively,
through the standards to receive the nuts ¥,

|

The standards are respectively provided with .

the central bosses, B2and B?, which are perfo-
rated to receive the main shaft C of the ma-
chine, which is driven by a belt on the pulley (/.

Secured on the shaft C between the stand-
ards are the substantial hubs D d, to which
are fastened, respectively, the wheels D’ and
d’, which carry the field-magnets E I B/ T/
and I I' ¥ I, "The wheels D’ and d’ are fast-
ened to their respective hubs by serews D2 and
d*. The cores of the field-nagnets are at one
end fastened to the wheels D’ and &, respect-
1vely, by suitable numbers of screws, D?and d>.
The axes of the field-magnet cores are, it will
be seen, parallel to the shaft C. The pairs of
adjoining magnets & I and I/ I&/, I’ I and F/
I¥/, are provided with the pole-pieces ¢ and ¢/, f

and f’, respectively, which are severally fast-

ened to the field-magnet cores by the serews
¢ ¢’ and f? /3, respectively. The horizontal
bolts b serve the further purpose of support-

plates are each provided with outwardly-pro-
Jecting perforated ears, like the ears ¢/ in Iig.
6, through which the bolts b are inserted, and
with eight equidistant inwardly - projecting
triangular ears, g%, the relatively-opposed sides
ot which are parallel with each other, and are
provided with inclined flanges ¢° to form the
bearings for the beveled sides 7 of the station-
ary coils H, as shown in Ifig. 8. Gibs %/ are
introduced at one side of each coil, and set-
screws 1* are inserted in the flanges ¢ for set-
ting up the gibs 2/ and firmly holding the
colls in position. The two plates G ¢ are se-
cured to each other by the bolts G'.

The holes in the outwardly-projecting ears

if

ing the two annular plates G g, to which the |
stationary armature-coils Haresecured. These

set-screws ? ? &%, the inner ends of which
bear upon-the bolts b in each case, for the pur-
pose of affording means of adjusting the po-
sition of the circumposed stationary coils H
relatively to the position of the armature-core.
The stationary coils H are circumposed and
loosely encircle sections of the floating arma-
ture - core I, which is a flattened ring com-
posed of two long segments, I’ 1%, of paramag-
neflc material, united at their ends to two
shorter segments, I* ¥, of diamagnetic mate-
rial, by the serews 4. The longer segments
may each be made of two plates, ¢ ' and #* 2,

as shown in Fig, 10, seccured to each other by |

the screws 2 |
The core I is suspended in the bight of three

endless cords, K K K, which are deposited in

three parallel circumferential grooves, L L L,
formed in the periphery of the core. The sus-
pending-cords are hung over the elevated pul-
ley I 1n the three circumferential grooves &/
k" 1/, respectively. Any lateral sway of the
core is prevented by means of the gaide-roll-
ers Ly 1/, and 12, each of which also has three
circumfiereniial grooves for engagement with
the suspending-cords, respectively. |

1t will be seen that the spaces between the
exterior edges of the stationary armature-coils

-
LY

H expose sufficient portions of the periphery

of’ the core to permit the application of the
gutde-rollers, as described. |

The shaft [ of the lower gunide-roller has its
bearing in the box M, supported by the stand-
ards DM’ M?, erected upon the bed of the ma-
chine. The shafts I’ and 2 of the upper guide-
rollers have their bearings, respectively, in the
boxes m m, supported by means of the eye-bars
m’m’ and m?m® upon the horizontal bolts b b b D).
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The rollers 1/, K/, and L% in addition to act-

ing as idlers and taking up the slack of the sus-

pending-cords, also serve as means for effeet-

ing the lateral adjustment of the core. To this
end the holes in the eye - bars through whiclh
the bolts b are inserted are made larger in di-
amefer than the bolts, and the eye - bars are
provided with the adjusting-serews M? M? M2,
the ends of which in each instancé bear upon
the bolt . It will be seen that by means of
these adjusting-screws either of the pulleys 1./
and 1” may be moved inwardly or outwardly,

and that by moving the pulley I/ outwardly -

and the pulley I.* inwardly the core may be
swang to the right, and, vice versa, by moving

the pulley I/ inwardly and the pulley 1.2 out-

wardly the core may be swung to the left.
The shaft * of the elevated pulley K’ has its
bearing in the box I*, supported by means of
the eye-bars I* I upon the upper pair of hori-
zontal bolts, b D. |
The coils of the field-magnets of each group
are so connected that thoe pairs of magnets hav-
Ing a common pole-piece are of like polarity to
each other, the magnets having their cores af-
fixed to one pole- piece being of opposite po-

| larity to that of the magnets having their cores
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affixed to the dther_pole-piece. The pole-pieces |

""of the manner in which the coils of the field-

10O
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- Ing-post N* on the lower end of the holder
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50
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“holder N7 is secured to the contact-wheel N€.

-60

~which face each other are also of like polarity,
"the two pole-pieces npon one side of the shaft

pleces upon the opposite side of the shaft being

end of the brush-holder, which supports the

- contact-wheel #*, and which are tap

being of one polarity and the remaining pole-

S

of the opposite polarity. |
In Iig, 16, which is a diagram illustrative

magnets may be so connected up.as to be in-
cluded in the same circuit, there is an arbitrary
representation of the coils of the two groupsof
field-nragnets as they would appearif the disks
upon which they are respectively supported
should be swung around upon vertical axes in
opposite directions so as to present the op-
posed poles of the cores in the same plane.

By following out the diagram showing the
convolutions of the coils and the mode of con-
nection of the coils with each other it will be
seen that the upper pairs of the two groups of
field-magnets present north poles toward each
other and the lower pairs present south poles
toward each other. -

The terminals N » of the field-circnit are
carried through apertures in the hub 4, and |
are electrically connected, respectively, with
the contact-disks N’ #/, which are insulated
from each other and from the main shaft C, |
upon which they are mounted. |

The current tocharge the field is transmitfed
to the contact-disks N’/ by the brushes N2 n?;
One of these brushes, N2, is electrically con-
nected with the binding-post N3 on the lower

brash 7% which bears upon the faceof the con-
tact-wheel 2%, mounted upon the stub end ¢ of |
the main shaft, but insulated therefrom, and
electrically connected with the commutator-
brush holder #5. One terminal of the work- |
Ing circuit is connected with the brush #2,and
the other terminal is counected with the bind- |

which supports the brush N° which bears up- |

on the contact-wheel NS mounted upon the
stub end ¢ of the main shaft, but insulated
therefrom, and electrically connected with the
othercommutator-brushholder,N7. Thebrush- |
holder »° is'a semi-cylinder, the front end of
which-is secured to the contact-wheel #t by
the three screws S The brush-holder N7,
also semi-cylindrical in shape, is provided on
its front end with three perforated bosses, N¢,
which project through the apertures #7 in the |
ped to re-
ceive the three serews N° by which the brush- |

The perforated bosses N?® are surrounded
with tubular shields of insulating material
N*, by which they are insulated from the con- l
tact-wheel n*. |

The two contact-wheels n*t and NS are se-
cured upon the stub end ¢ of the shaft by
means of the nut ¢, which serves to clamp the
contact-wheels against the shoulder ¢2, formed
upon the shaft C. - | :

It will be seen that the commutator-brushes
n’ and N, which are affixed, respectively, to l

rotating brush-holders #° and N7 bear upon
the concave surfaces of the commutator-strips
O, which are affixed to the interior of the eyl-
inder O/, but are insulated therefrom and from
each other. The brushes n® and NY are re-
spectively fastened by the serews 22 N2 tothe
top of the ribs x!'® N3, formed upon the exte-
rior of the brash-holders #° and N7, respect-
ively. |

A shield of insulating material, N3, is inter-
posed between the stub end of the shaft and
the concave surfaces of the brush-holders.
The inner ends are each provided with pairs
of projecting lugs, which are perforated to re-
ceive the clamping-serews N, by which the
brush-holders are clamped together. Washers

70
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of insulating material, N, are introduced be- | '

tween the lugs. | .

The clamping-screws N N, which are

8screwed into the lugs of the brush-holder N7,

are suitably insulated from the brush-holder
N°, as shown in Fig. 12. _ ,
The commutator-cylinder O’ 1s fastened by
the set-secrews O? upon the projecting end of
the boss B, in-which the main shaft C hasone

| ot -1ts bearings, and is cireumferentially ad-

justable. The ends of the screws O? are coni-
cal, and bear upon the inwardly-inclined bot-
tom O° of a circumferential groove in the pe-
riphery of the boss B3, thus produein g the ef-
fect of forcing the rear end, Of, of the commu-
tator-cylinder against the shoulder B* of the

boss B3, and thereby centralizing the commu-
tator-cylinder.

‘The strips are fastened to the eylinder by

means of the secrews 0% A binding-post, OF,
is provided for each strip, and the number of
strips equals the number of stationary coils
employed in the machine. |

The stationary coils H are connected in se-

ries, the outer convolution of one coil being

connected with the inner convolution of the

| next following coil, and so on, thus making an

endless conductor, H’, which includes all the
stationary coils. |
- Between each pair of coils the cirenit H is
looped to the commutator-strips, as illustrated
in Fig. 15, | -

I claim as my invention—

1. In a dynamo-electric machine provided
with a suitable commutator and suitable elec-
trical connections, two parallel systems of ro-
tating field-magnets, a system of circumposed
stationary armature-coils arranged between
the opposed poles of the two systems of field-

‘magnets, and loosely-encircling segments of a

floating armature-core in the form of a flat-

' tened ring built up of segments of magnetic

material joined to segments of non-magnetic
material, as set forth. |

2. In a dynamo-electric machine substan-
tially of the character described; in which the
field-magnets are rotated and the circnmposed

armature-coils are stationary, an annular ar-

mature-core independent of the armature-coils

go
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and suspended in the bight or bights of a

cord or cords hung over an elevated pulley
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and pi*e{'ented from lateral swaying by suita- | lected by the rotating brushes are conducted zo

bly-erooved guide-rollers acting through two
or more of the spaces between the outer por-
tions of the circumposed stationary coils upon
a cord or cords lying against the periphery of
the annular core.

3. In a commutator substantially such as

deseribed, in which the commutator-strips are
affixed to the interior of a stationary cylinder
surrounding the stub end of the rotating shatt
upon which the rotating field - magnets are
mounted, brush-holders in the form of semi-
cylinders partially embracing the stub end of
the rotating shaft, and respectively fastened
to and electrically connected with two contact-
wheels sunitably insulated from each other, the
contacet-wheels being provided with stationary
brushes by means of which the electrical im-

pulses induced in the stationary coils and col- |

to the terminals of the field and working cir-

cuits.

4. In comrbination with the pulley K/, the
adjustable pulleys L’ 1%, bearing in opposite
directions upon the cords, in the bights of 25
which the armature-core is suspended, for ef-
fecting the lateral adjustment of the armature-
core. |

5. The framefor supporting the circamposed
stationary coils H, composed of the plates G 3o
g, provided with means of adjustment for ad-
justing the circumposed coils Il relatively to
the armature-core [.

GLO. W. FULLER.

“Witnesses:
J08s. C. BARLE,
J. H., SHUMWAY.
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