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UNITED STATES

PATENT OFFICE.
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SPECIFICATION forming part of Letters Pa,tent No. 422, 511 dated March 4, 1890
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To all whom it may concermn:.

Be it known that I, RUDOLF EICKEMEYDR
of Yonkers, in the county of Westchester an d
State of New York, have invented certain new
and useful Improvements 1n Dynamo-Elec-
tric Machines; and I do hereby declare that
the following specification, taken in connec-
tion with the drawings furnished and form-
t of the same, is a clear, true, and
complete deseription of the sev eral feaiures
of my invention.

In my Letters Patent No. 342,504, dated

- May 25, 1886; No. 351,906, dated November 2,
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1886, and No. 358 340, dated Februar y 22, 1887,
I dlselosed a eertam line of 11111:)1'0Vements
applied, respectively, in connection with so-
called “unipolar,” “multipolar,” and “bipolar”

machines, and whereinin each instance an ex-

citing-helix was inclosed within a magnetic

shell and divectly polarized the armature-core,
a8 distinguished from polamzmﬂ the arma-
ture by 111(111(,1:1011 as in all prior machines
known to me. In each variety of my said
patented machines I have employed an ex-
citing coll or helix which peripherally sur-
rounded the armature, and in some of my
said bipolar machines the armature has been

“surrounded longitudinally by the exciting-

helix. I have now devised a novel 'type_-'_(if

multipolar machines in which separate excit-
ing-helices are employed for developing four
¢ appropriate poles within the iron

Or more
shell, and each of said helices also directly
polarizes approprmte portmn‘s of the arma-

ture -COTe,

In my aforesaid prmr multlpolar machines
the armature is surrounded peripherally by
the exciting helix or helices; but I have now

SO owmnz.ed the shell the helices, and an

m‘matur e as to obtain Va111able ady antages

similar to those which accrue from the use of

helices which longitudinally surround an

45

armature, as in my ‘aforesaid blpolm* ma-
chines.

In devdopnw my inv enmon I h.;we for the

first time provided within - the shell suitable

~ helix-receiving recesses, chambers, o1 recep-

50

tacles, and then in a novel manner wound
and specially formed the helices, so that they
can be readily placed in their proper posi-

tions, longitudinal with the axis of the shell,

“invention, as muousb

'81131011 therein.

| the shell for developing pole- fa;e'es, as well as

to directly polarize portions of the armature-

‘core opposite to said faces, and also to ap-
propriately magnetize the m*nmture core at

its ends., -

After deseribing the several features of my
illustrated in the
drawings, such as are considered to be ap-

propri ate subjects for this application will be

55

60

duly specified in the several (31.:11150“5 of claim

hereanto annexed.

Refelrmﬂ to the LWO kheetﬁ, of dra,wu oS,

Figurel, She‘*et 1,illustratesin lateral Vertlca,l
section the shell or casing of a four-pole ma-
chine containing two exmtnm-hehees in one
form of ar: mlﬂ'ement in aecmd&nne with my
invention. I‘1g. 2 illustrates a machine hav-

ing a shell like TFig. 1 and a suitable arma-

ture in position, the whole being shown in
longitudinal vertical section. 111'-":-' 3 1illus-
tmtes in lateral vertical seetion a shell or

casing ‘similar to that of Fig. 1, but embody-

ing four exciting-helices and a correspond-
o 4,

1n01y different. armnﬂ‘ement thereof. Tig
Sheet 2, in lateral vertical section, ﬂlubtra,tes

a shell or casing having six pole-faceb and
_eontmnuw 13111*60 exciting-helices in accord-

5 illustratesin
six-pole

ance with my invention. Fig.5
similar manner another form of a

casing or shell and containing six execiting-
.hehces inaccordance with my nwentlon I‘m |
6 illustrates one of the side seetions of the

casing detached and an exciting-helix in po-

trate detached e\emnn-hehces, or parts of
helices, of which specific reference Y 111 here-

111after be made.
In Fig. 1 the iron shell or casing A, shown

in cross-section, is composed of a (,entra,l lon-

gitudinal Sectlon a (in two parts, the lower
one having a Smtﬂ,ble base} and two counter-
part side sectlons a’ o', the four parts being
bolted together and constlmtuw the frame of
the nmehme. As better 111ustmted in Fig. 2,
the ecentral section ¢ affords the bemmfrs (*
for the shaft b of the armature b, and he-
tween one of said bearings and the adjacent
end of said section an open space is afforded
for accommodating the commutator c.
of said side sectmns has ends, as shown in

Fig. G, and on its inner side it is longitudi~

Each

75
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IFigs. 7 to 10, inclusive, illus-
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and to embr ace certain interior portions of | 113_,]]5r 1*ecﬂssc=d above and below a pole face,
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there being one of these at each inner side of |

the shell at ¢® and . At the top and Dbot-
tom of the interior of the shell similar pole-
faces ¢° and «° are afforded by portions of
the central section . Each pole-face ¢ and
«* 1s embraced longitudinally between the
straight parallel sides of an exciting coil or
helix ¢ d’, said sides occupying the recesses
intervening between the pole-faces. These
helices at their ends * protrude beyond the
ends of said pole-faces, but are inclosed by
the ends of the side sections ¢’, and the sev-
eral convolutions at the ends of the helices
lie parallel with cach other and with the in-
ner surface of the endsof theshell, and they
are closely adjacent to the coineident sur-
faces of the central section ¢ and extend
across portions of the ends of the armature.

These helices are so wound as to develop simi-

lar poles at the faces ¢® and ¢!, and at faces
&’ ¢ opposite polarity, so that said poles alter-
nate N S N S. Said helices also develop at
longitudinal portions of the periphery of the
armature-core polarities opposite to those at
each pole-face, and the ends ? of the helices
appropriately magnetize the ends of said
core. ~As in my prior machines, the several
magnetic circuits are wholly within the cas-
ing or shell, and each includes portions of the
armature-core, and each affords an effective
magnetic field.

In Fig. 3 the shell or casing A’ differs
slightly from the casing A, but like that is
adapted for use in a four-pole machine. In-
stead of two exeiting-helices I herein employ
four, each designated % and each longitudinal
recess between the pole-faces ¢, at, @, and o
contains the longitudinal and parallel por-
tions of two helices, and the ends of the heli-
ces are 1nclosed by the ends of the shell.
With this arrangement the ends of an arma-
ture-core are magnetically exposed to the
ends * of all of the helices at points adjacent
to each pole-face.

In Fig. 4 the shell or casing A? differs from
the others in the form of the sections andin
havingsix pole-faces a?, ', @’ a5 a’, and a3 sym-
metrically located. Thelongitudinal recesses
between the pole-faces are occupied by the
longitudinal and parallel portions of the three
helices %, which at their ends d?are coincident

with appropriate portions of the armature-

core when the Iatter is mounted. These heli-
ces thus arranged develop the six poles in
the shell and opposite poles on the armature-
core, said poles alternating and affording a
highly-efficient magnetic field.

In Ifig. 5 the shell or casing A? differs from
those previously deseribed in that it is com-
posed of a cenfral section in two parts and
four side sections, each section affording a
pole-face, of which there are six—a? ¢ a’ o ¢?
a®. The helices ’ are counterparts, one for
each pole-face, and the longitudinal recesses
between the pole-faces are each occupied by
the longitudinal and parallel portions of the

492 511

have ends dY unlike the ends @3, before de-
seribed, in that no portion of said ends lie
against the ends of the pole-faces, but are
curved inward therefrom toward the center or
axis of the shell, as clearly indicated, and are
1nclosed by the endsof the shell, as before de-
scribed.

For a better comprehension of the charac-
ter of these novel exciting-helices I will now
refer to Figs. 6 to 10, inclusive.

In IFig. 6 one of the helices d d’ of Fig. 11is
shown in plan view within a side section of
the shell. Its terminals are, as usual, at the
inner and outer convolutions. The insulated
wire for this helix is wound upon a “former,”
by which the space ¢ is determined, so as to
properly embrace a pole-face, and the bulk of
wire is adapted to properly occupy the re-
cesses between the pole-faces as well as the
recesses adjacent to the ends of the shell.
The helix thus formed can be well charged
with shellac or other suitableinsulating mat-
ter, which, when hardened, will result in a
perfect structure, which can be handled with-
out liability of injury and readily inserted in
proper place upon a section of a shell or re-
moved therefrom.

In Iig. 7 one of the helices d* of Fig. 4 is
shown 1n plan view, having the proper space
e for receiving a pole-face. This helix is
wound and shapedintoa predetermined form,
as bhefore deseribed.

In Fig. 8 I show a detached helix d° of Fig.
5 in plan view after it has been wound upon
a former and before its ends d° have been
bent, as shown in Kig. 5. In Fig. 9 a longi-
tudinal section thereof is shown, and in Fig.
10 a similar section after the ends ¢ have
been bent into form, as in Fig. 5, by means of
pressure and a mold adapted to impart to the
helix the precise form required.

It will be observed thateach helixis wholly
at one side of the axis of the shell, and that
when an armature is in place a portion of it
must be directly polarized by each of the
helices, and that the latter occupy positions
with relation to the armature-core which ena-
ble them tfo operate partially like such of my
prior helices as were peripheral to the arma-
tureand partially like those which surrounded
the armaturelongitudinally,anditmayhe well
here to state thatin my prior bipolar machines,
as disclosed in my Letters Patent No. 358,340,
I have embodied co-operating peripheral and
longitudinal helices and also a diagonally-ar-
ranged helix, which necessarily approximates
to a helix which is both longitudinal and pe-
ripheralinitsarrangementwith relation to the
armature. The shells or casings herein de-
seribed, provided with four or more interior
pole-faces,interior recesses at the ends of said
taces, and intermediate longitudinal recesses
for the reception and complete inclosure of

exciting-helices, I believe to be broadly new.

I believe it to be also broadly new to combine
with a shell or casing having four or more in-

two helices, as in Fig. 3; but these helices | terior pole-faces two or more wholly-inclosed
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independentbutco-operating exciting-helices,
which polarize the armature-core and pole-
faces whether each pole-face has its own

- helix, oreach helix polarizes a particular pole-

. IO

tace, or two of said helices co-operate in po-
larizing one or more of said pole-faces and
the armature-core.

The armature B and commutator C need

no special deseription, it being understood

that they are ﬂdapteﬂ for use in multipolar

machines.

Having thus deserlbed my invention, I elalm

as new and desire to secure b} Letters Pﬂt-:_-

ent—

1. In a multipolar dynamo -electric ma-
chine, a shell or casing containing four or

more Interior 10110*1tud1ne1 recesses and hav-

ing pole-faces between said recesses, in com-

| bm&twn with exciting coils or helices located

20

30

within said recesses, extendmfr from end to
end of said pole-faces, wholly melesed within

the shell, and each of them being wholly at
the one side of the axis of the ehell and hav-

ing its end portions extended ’fowa,rd sald
axis beyond the interior circular line of said

shell, substantially as described.

°. Tn a multipolar dynamo - eleetrw ma-

chine, a shell or casing (301113&11111]# four or
more 111ter101' 10nﬂ’1tud1n.:tl recesses mld hav-

ing pole-faces between said recesses, in com-

bm.:ttwn with exciting coils or helices, each
of which is wholly :mcloeed within said shell
and is specially formed or shaped at its sides
en-:] ends to pmpeﬂ} elmble it to occupy its

]

appropriate recesses, and while embraemw &
pole-face between 1ts sides to have its ends
projected toward the axis of said shell, eub-

.Stmltlelly as deseribed.

3. In a multipolar dynamo - eleetme ma-
chine, the combination, subqtantmlly as here-
inbefore described, of a shell or casing hav-

ing four or more interior pole-faces, 111te1*101'

IOHDItudIH&I recesses alternating with said
facee an armature within said Shell and ex-
eltmo coils or helices wholly inclosed within
and dlreetly polarizing said shell and devel-
oping alternate poles at said faces, and also

directly polarizing said armature, and devel-
oping opposite each pole-face an opposite po-

larityin & coin eldeni pormon of the armature-
core. |

4. In a multlpoler dy namo - eleetrle ma-
chine,the combination, substentmlly as here-

“ 111bef01*e described, of a shell or casing hav-

ing four or more interior pole-faces and lon-

Q 1tudmal recesses alternating with said faces,

an armature within said. shell, and exciting

coils or helices occupying sald recesses, de-
veloping alternate polarity at said faces, di-

rectly polarizing the armature, and develop-
ing opposite each of said pole-faces an opposite
polarlty in the armature, and having ends

which overlie and magnetize Seﬂment&l por-

tions of the ends of smd arm etur
RUDOLF EIOKEMEYER,

Witnesses:
EDpwARrD L. MOFI‘AT
[TENRY OSTERBELD.
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