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To all whonv tf maly concern:

Be it known that I, SAMUEL E. NUTTING, &
citizen of the United States, residing at Chi-
cago, lllinois, have invented certain new and
useful Improvementsin Dynamo-Electrie Ma-
chineg, of which the following is a-gpecifica-
tion. * o
The object of my 1nvention 1s to make a
ceneratorof electricity which will be capabie
of being
direct or altcrn%tmn current and of simplify-
ing the eomwuetwn and operation of such
machines without diminishing their efficiency
and generating-power; and my invention con-
&ﬁsts in the mothods and details of construe-
tion hereinafter described and claimed.,

In the drawings, Figure 118 a plan view of
my aynamo- clec! fvic machine or oenerator.
Trig. 2 is an end view of a seection taken in the
line 2 of IMig. 1, looking in the direction of the
ATTOW. I‘Jﬂu 3 18 & plfm view of a commutator
used in eonueetwn with the machine. Figs.
4 and 5 are details of the armature-cores.
[ig. 6 is a diagrammatic view of the circuit,
showing its connections when used to preduce
a direct current; and ¥ig. 71s a diagrammatic
view of the circuit when used for producing
an alternating current.

In making my improved dynamo-clectrie
machine or generator 1 make two field-irons
A, or “spiders,” as they may be termed, pref-
erably ot cast metal capable of being mag-
netized, These spiders are provided with
four legs or e3 tens*'{}% al rmht neles to each
other, formmy the cores of “the ficld-eoils B,
with a central hub uniting them together in
one piece. This affords a solid magnetic
field-piece formed of one iron, on which all
of the fourcoils are woeund with wire without
either of the cores being in the way or inter-
fering with the winding of the others by ma-
chlnel y while the field-iron 1s 11 the winding-
lathe. The legs of the splders are plowded
with flanges towmd their outer ends to form
spools between the flanges and the hub in
which the wire of the feld-coils is intended
to be built up and arranged. At the outer
ends of the 1eﬂs are provided inwardly-pro-
jecting polﬂr e‘itﬂusionﬂ C,which abut against

each other to form a connection between the

changed to produce at will either a

s 1nside of one

J—

one piece. To hold them together, I arrange
bolts ¢, preferably threaded at their ends,
running through one of the polar extensions

and serewing 111t0 a2 hole in the other of the

proper size £0 receive them. In this way the
spiders are securely fastened together. Mo
enable the spiders to be properly supported
in an upright position, feet D may bo caston
the bottom set of legs, by which they may be
fastened to the block or base on whieh they
are intended to rest in operation. The spool
portions of the legs of the spider arve filled
with wire coiled in proper condition to con-
stitute the field-coils before the two sets of

spiders are fastenced together, as above ex-
plained. "r'he polarextensions of the spiders

are intended to be of sufficient length toleave
a space between the two sots of field-coils ar-
ranged on their respective spiders for the
location and operation of the armature. The
hubs of the two spiders are provided with
hole, through which a shaft E, on which the
armature is intended to be mouuted may be
IHSL-thC and by which 1t may be rot .uted.

To build up the armature I arrange a collar
or shoulder ¢ at the proper positicn on the
shaft, to be, when the parts arc assembled, just
of the spiders. I take a num-
ber of thin strips of metal I¥, preferably of
the softest sheet-iron, provided with a hole in
their center to enable them to slip over the
shaft . In bulldingup the armature I take
one of these ﬂtrips and slip it over the shaft
until it comes against the collar or shoulder
e. I then takea another strip and slip it over
the shaft until 1t comes against the first one
arranged in place, but at 11;111; angles to it.

i T then take a third strip and in like manner

slip it over the shalt, but paraliel to the first
and at right angles to the second. In this
manner |1 cominue to bulld on piece after
piece, alternating their position so that each
shall be at right angles {o the one immedi-
ately preceding it. After I have placed as
many strips on the shaft as forms the core of
the armature to the desired thickness T slip
on another collar or shoulder ¢’ and sceure
the same firmly against the strips, pressing
them tightly together by the nut . As the
strips T are, as above explained, made of thin

two spiders and practically unite them into ! sheet metbal, I preferto cut into their edges
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~ lie firmly against each other.
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and fold down a portion f, as. 1ndleeted by | that direction thh will give polauty of dif-
ferent kinds to the elternate legs of thespider. -

dotted lines in Fig. 4.
In building the StI’lpS onto the sheft a3

above desembed ,they lie one against enether, |

filling the space ‘between the collars ¢ and ¢’

with | a compact and solid mass. By fold-
ing over the edges f of the strips the extend-
ing portions of the strips are also caused to
.The portion
folded over fills the edges of .the spaces that
otherwise would be caused by placing the
strips at alternate directions to ‘each other.

-~ At the same time a channel or passage for
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the circulation of air extending from the end
of the strips to the point where the cross or

- alternating strips fill the space will be se-
~eured. As the coils of the armature are in-

tended to be arranged a slight distance from
the “ solid central hub,” asit may be termed,
of the armature, these passages or channels

will extend from the ends of the strips in be-
yvond the inner edges of the coils, permitting

a complete and free circulation of air through
the eore of the armature.

of iron to form efficient armature-cores. By
bending dewnthe stripsf,as above explained,
I also secure flanges f/ on two sides of the
strips, constituting or forminga spoot in which
the wire of the armetme may be coiled. To
form the spool on the other two sides of the

strips I take pieces of sheet-iron H and bend
~ up their edges to form flanges 7, coinciding
with the ﬂancres £/, and ley them on the flat |
sides of the stripe, whieh_ of course were un-
provided with flanges, by folding in the edges |

., I then coil the wire in this spoel until I
have built up the requisite thickness for the.
armature. As the cores of the armature are
at right angles to each other, the wire may be
coiled on them by machinery with the same
facility asin the case of the field-cores. After

the armature has thus been built up the parts
are assembled by slipping the hubs of the

two spiders over the shaft at each side of the

armature until the polar extensions come to-

cether, when they are feetened by the bolts
¢, as above explained. |

It will of course be understood that the ar-
mature 18 mounted on the shaft so as to be

may be rotated by any convenient motive

power, and so cause the armature to rotate |
between the two sets of field-colls and of |

course within the field.
It will be apparentfrom the above explana-
tion that the armature-coils, which we will

designate by the letter I, will in their revolu-

tions be parallel with the field-coils part of
the time and part of the time out of paral-
lelism. As the ends of the armature-coils
pass under the polar extensions they will be

position of the strongest magnetic induction.

- fo another.

By this arrange- |
ment the air-channels do not prevent or in-
terfere with the use of the requisite quentity

In other words, one leg of the spider will be
positive and .the next negetive, and so alter-
nating through all the legs. This will be un-

derstood by reference to Fig. 6, where tho—
wire may be traced fromone leg of the Sylde[‘
In winding the two spiders in-

tended to be assenibled together it will be
understood, of course, that the legs of the
spiders are to be alike, so that when the po-

which are usually termed * consequent poles.”
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lar extensions are brought together they will
connect the legs having the same polarity,
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As the armature rotates in the field the ar--

mature-coils are constantly passing from a

‘position of parallelism to the positive coils to

a position of parallelism to the negative coils,

so as to constantly alternate from one to the

other. Asthe armature revolves beneath the
polar extensions it 1s of course magnetized,

extensions 1ts magnetism 18 reversed. Inthis
way the current which is induced in the ar-

“mature constantly alternates in its direction.

When I desire to rectify the current, so as
to constantly deliver 1t in one direction only

“and cause it to charge the field of the ma-
-¢hine, I conneet the wire to a commutator J,
formed: of four sections or parts, as shown in
- Fig. 6, and place the brushes Kk so that they

bear upon suceessive segments of the com-
mutator in positions at right angles to each
other. The brushes are thus placed because
the twoendsof the wire L. from the armature

~and as 1t passes under the next set of polar
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connect with the commutator at opposite sec-

tions, the one wire with two opposite sections

and the other wire with the two remaining
opposite sections. 'T'his will be understood
from an inspection of FKig. 6. 'The arrange-
ment of the wires and brushes, however, need
not be explained in detail, as 1 do not make
them the subject of my claims. In Fig. 71
show the arrangement of a commutator J’
and brushes K’ Where it is intended to use
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the alternating current just as it is gener-

‘ated. By using the one arrangement or the
-other shown in Flﬂ‘S 6and 7 I am able to de-
liver either a 1eet1ﬁed or an alternating cur-
‘rent. Inboth figuresIhaverepr esented elec-
| -tric lights by the letter M to indicate a use to
fixed thereto and rotated therewith. When |
the parts are assembled, therefore, the shaft |

which the current may be put.
What I regard as new, and desire to seeure

by Letters P.etent is— |
1. The cembmdtlon of a ﬁeld-non eonsnst-

ing of a hub and four cores for field-coils pro-

2. The combination of two sets of field-

“irons, each consisting of a hub and four cores
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1] eetmn' radially at right angles to each other
| from the hub and in the same plane, polar
“extensions projeeting from the outer ends of
the cores at right ancrles with their plane, and
an armature adapted to rotate within a eircle
_partly inclosed by the polar extensions and
1In a plane parallel to the plane of the cores,

substantially as described.
parallel and close to thefield-coils and in the |
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In winding the field- cmls the wire is eoiled in | for ﬁeld colls prmectmw redmlly at 11frht an--
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gles {o each other from the hub and in the | an armature-shaft, a series of thin strips of
same plane, polar extensions projecting from | magnetic material centrally mounted on the
the outer endsof the cores of one set at right | shaft, and a series of thin strips of magnetic
angles with their plane and ecnnecting with | material centrally mounted on the shaft at xj3

; the outer ends of the cores of the other set, | right angles to and alternating with the se-
and an armature adapted to rotate within a | ries of strips first above mentioned, substan-
circle partly inclosed by the polar extensions | tially as deseribed.

and 1n a plane parallel to the plane of the SAMUEL K. NUTTING.
cores of the two sets and between them, sub- Witnesses:
10 stantially as deseribed. (GEORGE . PAYSON,

5. In an armature-core, the combination of THOMAS A, BANNING.,
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