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To all whom it may concern:

be 1t known that I, GUSTAV PFANNKUCHE,

of Cleveland, in the county of Cuyahoga and
State of OhIO have Invented certain new and
useful Implovements in Dynamo - Electrie
(zenerators; and I do hereby declare the fol-
lowing to be a full, clear, and exact deserip-

tion of the invention, such as will enable oth-

[0 1

- particulariy relates to that specific form of
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specimen of this type.

ers skilled in the art to which it &ppel tains to
make and use the same.
My invention relates to that class of elec-
tric generators known under the generic name
of “dynamo-electric generators;” and it more

dyname-machines known as “alternating-
current generators,” although it is apnhed
with advantage to dynamo-m hachines the cur-
rentfrom whichin theexternal cireuit 1s what
is known in the art as “a straight current;”
and the particular object of my invention 1s

to produce a dynamo -electric generator in.
which the generating-armature embodies in

1ts construction neither iron nor any other
magnetic metal, either for the purpose of
strengthening the mechanical structure of the

machine or for the purpose of intensifying

the inducing influence of the field-magnets.
At the same time the unavoidable metallic
parts for supporting the armature are so lo-
ated that they are beyond or outside of the
effective portion of the magnetic field, sothat
the latter acts upon the armature-coils alone,
thus. .:1?01(1111g any inducing effect on any
other rart of the armature except the arma-
ture-coils.
In addition thereto, and as pavt of m} in-
vention, the armature 1s constructed to be

| st&tionar}: while the lield-magnetsrotate, and

this arrangement enables me to reduce the
weight and the mechanical rigidity and
strength of the armature, since the same is
subjected to but little mechanical strain.

I am aware that prior to my invention dy-
namos have been constructed wherein the ar-
matures were devolid of 1ron cores and struct-
ural supports—as, for instance, in the Brush

machine described in Patent No. 302,319, and.
in the Siemens alternating-current genera-

The Arago disk gnenpm‘ror 1s_also a
In all of these gener-

tors.

ators, however, the armature was the rotat- i and commerciale

e

‘ing member, while the ﬁdd ~1) fwneis were sté-
11011.:.11 v,

I am also aware that aHem&fmg current
dynamos of the Gordon or Gramme type have
been constructed wherein the armature is sta-

55

tionary and the field rotates; but in these |

‘heavy masses of iron COHSUEUtC the cores of

the armatures, and the rapid and violent
molecular changes taking place in the cores
oenerate a greatamount of heat, whereby the
efficiency of such dynamosislowered to such
extent as to make them practically nseless for
the requirements of the modern state of the
art. VWhenin machines of this character the
arm
made stationary, the former must be made of
unreasonable weight and size for a given out-
put, and the liability of destruction by heat
1s increased to a dangerous extent. All this

1s avoided by my invention, and in addition

thereto I reduce the IFoucault carrents, which
are a deplorable source of waste, to a mini-
mUumn.

made, and must in the nature of things be
made, very strong and heavy, and they will
therefore rvesist the action of centrifugal
force, which, when the armature revolves,
mlﬂht be and often 1s destructive, and the &b—
sence of these forces inthe stationary arma-

atures are rotated and the field-magnets

- The rotation of the field-magnets can
be effected without trouble and danger, for
the reason that these magnets are invariably
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ture permits the same to be built extr emely I

light and thin, without metallic hubs, spiders,

or spokes, or dny other metallic supports pro-
jecting within the effective mag netm field of
the rotating magnets.

The posxlblhty of ‘keeping the armature

very thin is one of the main objeects of my

invention, since by this construction it is
very easy o bring a very powerful magnetic
field to bear on the stationary induced coils.

sle

Owing to the absence of any metal exposed -

to the effective field excepting the armature-

coils, the field can be made exceedingly dense
or concentrated where it intersects the ef-
fective portion of the armature-coils, and

short lengths of conductors and low resist-
ance of the same, and in the absence of heat-
g and wasteful induction high electrical

LIk

clency, as wellas the safety |

95

thus produce a high electro-motive forcewith -

I00




of the machine, 1s insured.
more fully appear from the following detailed

 description with reference to the accompa-

10

cutaway.

nying drawings, which form a part hereof,
and 1n which I have illustrated one form of
machine constructed in aeeorda,nee with my
invention. -

Figure 1 is a perspective view of my im-
proveddynamo. Ifig. 1* represents a longi-
tudinal vertical section of my improved dy-
namo with some of the field-magnets on one
side and the driving-pulley omitted. Fig. 2
1s an end elevation of the armature Wlﬂl

some of the field- mcwnet cores shown 1n see—

tion and with I'el&tl()ll thereto. Fig. 3 18

front view of the armature-frame wﬂzh % seﬂ-
ment x (indicated by dotted lines in Fig. 2)
‘Fig.41s an end elevation of one of

-~ the armature- eoﬂs mounted on its segmental

20

support. Iig. 5 1s a section on the 1ine Y Y
of Fig. 4. Fig.6 18 a perspective view of the
armature with one of the segmental arma-
ture-sections about to be inserted and an-

~other section removed. Fig. 7 is a sectional

30

- two ends of which rise the std,nda,rds 2 2,0on

35

view on line z z of Fig. 5, and Figs. 8 and 9
are diagrams illustrating the inductive rela-
tions of armatures and field-magnets.

Like numerals of reference mdleate hke'

parts throughout the drawings.

The base 1 of the machme 18 a hollow cast-
ing ot suitableshape, the upper plate of which
1s 1n the nature of a skeleton frame, from the

which bearings for a shaft 3 are _formed.
This shatt 3 extends at each end beyvond the

~ bearings, and the driving-pulley of the ma-

40

45

‘the hub by radial spokes 6.

chine is secured to one of these extensions,
aud the collector rings or sleeves are mou nt_ed
upon the other extensifm; as will hereinatter
more tully appear. A suitable distance from
the middle of the shaft and on each side
thereof is keyed an iron disk composed of a
central hub 4 and a heavy rim 5, connected to
It 18 not essen-
tial that the hub and spokes be made of iron,
so long as the rim 5 is made of that material

- or of any other magnetic material; but by

150
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.may be used.

preference, and chie‘ﬂy for the sake of cheap-
ness, the whole disk is cast of one piece of
iron; but since the essential part of said disk
i1s the rim of the same, which, considered by
itself, is an annulus, and which carries the
field-magnets proper, as will presently ap-
pear, sald rim will hereinafter be referred to
as the “annular yoke” of one set of the field-
magnets. ~

The field-magnet cores 7 are beﬂ’mental in
cross-section, as shown, and are screwed by

bolts 8 9 to the inner face of the a,nnulfw yoke, -
properly spaced.

In the drawings twelve magnet—cm es are
shown on each yoke, but any other number
- I'he segmental cores are se-
cured to the yoke in radial positions, and they
are each supplied with a thin sleeve
with flanges 11, both of insulating material,

All. this will :
known manner.

the outer face of shaft 3.

10 and
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sleeve between the flanges in thé‘ usual well-

magnet-cores project a short distance beyond
the flanges, and the two sets of field-magnets
are so mounted upon the shaft 3 that a small
space is left between the opposing faces of
the magnet-cores, and, as will hereinafter
more fully appear, this space 18 occupied by
the effective portions of the armature-coils.

The free pole-faces of the

75

The field-magnet coils are connected on each o

side, either in series or in parallel are, and

the 0011&, of one set are connected Wlth the

coils of the other set, either In series or In
parallel are, thisco Imec,tlon being made within
the shaft, Wthh for this purpose is made hol-

Jow, or the wire connecting one set of mag-

net—cqﬂswith the other magnetextended be-
tween the two hubs 4 4, suitably secured to

the field-magnet coils extends through the

same it is bent upon itself and is secured to

one of the collector-sleeves 12, and the other.

terminal similarly extending throu oh.the hol-
low shaft is secured to the othel collector-
disk12’. Brushes13 13/, constituting the ter-

minals of an exciter, bear upon the collector-
It will now be understood that

sleeves 12 1927,

One terminal of

80-_

- hollow shaft, and where it projects from the

QO

95 .

if the exciter furnishes current the same will

pass to and through the field-magnet coils in

series or in parallel, or in any other way, ac-

cording to the connections of the field-mag-
net coils, and will energize the magnet-cores
according to the direction of the winding.
This winding may be so that the successive
pole-faces of each set are alternately of south
and north polarity, while the pole-faces of -the
opposing sets have a north and south polar-
ity, so that there will be as many distinct
magnetic fields as there are opposing sets of
pole-faces
be sich as will produce like polarity in all
the pole-faces of one set of magnets and the
opposite polarity in the pole-faees of theother
set of magnets, in which case the shaft orthe
supporting.—-frame would form the medium for
completing the magnetic circuit. If,now, the
shaft 3 i1s rotated by power applied to the
driving-pulley, the two sets of field-magnets

Another mode of winding would

[CO
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participate in that rotation, and a conductor .

extending radially within the space between
the opposing pole-faces will have currents of

- alternating direction generated within itself,

as 18 well understood by those skilled in the
art, and such radial generating conductor or
conductors are provided in dynamo-machines
by what is technically known as the “arma-
ture” of the machine.

In accordance with my nwentmn the arma-
ture 1s stationary, and is constructed as fol-
lows: There is an annular skeleton frame 14,
which will hereinafter be referred to as the

“armature-frame,” and which is made of Ger-

I120

125

130 -

man silver or other non-magnetic metal of

high electrical resistance. This frame is

made 1n sections, and by preference in two

and the energizing-coils are wound upon said | sections, which may be bolted together and
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20
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taken apart with ease.

16, w
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Kach half of the ar-
mature-frame is composed of two semicirecu-

lar angular flanges 15 15, the plane faces of
whlch aATe pamllel to eaeh other and held a

suitable distance apart by bridge- -pieces 16
hich may either be cast in one plece
the flanges or may be separately screwed
he curved faces of the same, and they

with
onto -

are of such width and so spaced as to leave

anumberof equal segmental slots between the
two flangesof the armature-frame, and the ar-

rangement 18 such as to provide as many free

slots as there are armature-coils to be used in
the machine, for these slots are intended to re-
ceive the dmntm e-colls, as will presently ap-
ach half of the armature-frame has
formed upon it at the lower end thereof an
expanded foot 17, terminating below in a

straight flange 18, and the diameter faces of

each half of the frame arve also provided with

bolted ‘Lonfether by bolts and nuts, as shown
at 20. On the base of the machine there is
provid@d a central bridge 21, in which a wide
slot 22, extending all the W.vay across the ma-

“¢hine under the rmddle of the shaft. 3 and at

- right angles thereto, is formed, and on each

.30

(S
Lt

SIdP of the slot the bridge-plece 1s recessed
and planed off smoothly, and into these re-
cesses Nt the plane flanges of the feet 17 of
the armature-frame, so that each half of the
latter can be moved to and from the middle
of the machine. When the armature-coils
have been mounted in the frame, as will here-

inafter more fully appear, each half of the
frame is inserted with its flanged feet in the

recesses formed on the bridge-piece, and they

are then moved toward e’lGh other until the

40

~cured to the base by bolts

50

6o

1S 11101111*.11195 the curved flanges 27/

langes 19 19, formed on their diameter faces,
meet when the bolts 20 are inserted and the
two halves of the armature-frame secured to-
gether. The frame as a whole is then se-
23, passing into
holes in the flanges of the feet, registering
with similar holes in the bridge-piece.

The armature-coils 24 24, &(3.,, are wound
as segmental flat disks upon segmental cores
25,0finsulating material—such asvuleanized
iber, asbestus board, or wood—Dbut I prefera-

bly use segmental cores composed of porce-

lain, ehma, glass, or other silicious or equiva-
lent, material, and to each flat side of the up-
per wider pmtwn of the coil 1s applied an in-

sulating-plate 26, of segmental shape, extend-

ing on each side ]Jevond the coil, and to each
Such insulating-plate is applied a segmental
flange-plate 27, of German silver or other non-
ma-gnetic material of high electrical resist-
ance. derew-bolts 28 28, &e., passing through
the metal and msulatmw plates, secure these
mountings to the outer part of the armature-
coll, so that the latter is securely dmnped in
_ of ‘the
metal plates 27 projecting on each side later-
ally. These flanges 27" have
them, and screw-bolts 29 are used for secur-

anges 19 19, by which the two halves are

holes formedin.

"

coil already in position, &

angular flanges 15 15 of the armature-frame

after the coill has been inserted in the slots -
provided insald frame, hereinbefore referred
to.

The lower narrower portion of each ar-
mature-coil has applied
circular or similarly-shaped plate 30, of Ger-
man silver or other non-magnetic metal, and
screw-bolts 31, passing through these plates
secure the same together and to the arma-
ture-coil. Between the upper and lower
mountings of each armature-coil are inserted
segmental preces 32 52, of insulating material,

which may be made of the same material the

cores 25 are made of, one radial edge of which

‘bears upon the outer edge of the coil, whﬂe

the other edge of the msuhwuw-pm e1s eithel

orooved or .tonguedj so that there will be a
groove on one of these pieces and a tongue
on the next adjoining one. The projecting

ends of the insulating-plates 26 and of the-
tes 27 are cutl off parallel

seemental flange-pla
to each olher, so that the distance between
these two ends 18 equal, or nearly so, to the
distance between the edgesof one bridge-piece
16 and the edge of the next succeeding bridge-
piece 16. If, now, an armature-coll thus

mounted is slipped into one of the slots in

the armature- frame between two bridge-
pieces 16 16 and secured in place by the
bolts 29,.as above described, the next suc-
ceeding armature-coil, with its mountings,

when inserted in the next slot in the arma-

ture-frame, will engage with the tongue on
the edge of one of its segmental insulating-
plates 82 a groove formed in the radial edge
of the ad]{ment insualating-plate 92 of the
and when -these ar-
mature-coils are inserted in all the slots pro-
vided for them in the armature-frame they

will be all interlocked, and when in- position
between the opposing pole-faces of the

field-
magnets they will present on each side an

annnlar recess, within which the pole-faces
can be brought very close up to the faces of

the coils without teuehmﬂ the same. The
free ends of the armature- emls are secured to
binding-posts 33, mounted upon but insu-
lated from the curved flanges of the seg-
mental plates 27; and these coils may be con-
nected up in series or in quantity, or in any
other desired way, by conductors extending
between the binding-posts of the successive
armature-colils, and the currents generated in
the armature-coils are carried from the ma-
chine to the external circuit in a manner well
understood by those skilled in the art.

IFrom the foregoing description it will be
seen that the armature, when built up and in
position for operation, consists, essentially, of
a skeleton frame of non-magnetic material
concentric to but outside of the effective in-
ducing influence of the magnetic
force. The induced coils extend, with their
active generating portions; radially through
the space between the opposing pole-faces of
the two sets of field-magnets, and the widerin-

1ing these flanges to the curved faces of the | active portions of these coils are arranged con-

to each side g seml-

fields of

R
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portions of theinduced coils.

cuit.

centric with butoutsideof the effective indue-

ing influence of the magnets, similar in this

respect to the body of the armature-frame.

The narrower and inner portions of the in-
duced coils are also arranged concentric to
the annular space oeeupled by the magnetic
fields; but,. being arranged upon a smaller

circle, they are not subj ected o the action of
- the effective part of the magnetic field. - _
The annular space between the opposing

pole-faces of the field-magnets can be made as

narrow as desired, and-this space being com-
Ppletely occupied by the active ﬂ'eneratm por-

tions of the armature-coils, and by the insu-
lating spacing blocks or plates 32, the mag-
netw lines of force will be subetantmlly

straightlines extending between the opposing

pole-faces. Counsequently the magnetic fields

“will be-of uniform density throughout, and

will act almost exclusively upon the radial
No substantial
part of the magneto-electric induction will,

therefore, be consumed in un*}roduetwe WO]"I{ |

Tect will be ob-

and the maximum useful e
tained. | '

- Inadynamo-machine constructed in accord-
ance with my invention each armature-coil
may be used as an independent entity and
without connection with or dependence upon
the.other coils,and each may be removed and
inserted Wlthout affecting the functions of the
others, since, if so_deb_lred each coil may fur-
nish eurrents to an independent external cir-
All that 18 necessary for this purpose
is to open the connection between the adja-
cent coils and toconnect the binding-posts of
each coll with a separate external circuit.
These binding-posts being readily accessible,
even when the machine is running, the de-
sired changes can be mdde without stepplnw
the maehme

For inspection or repmr the whole arma-

ture can be removed with ease, and without
cutting of wires, by simply withdrawing the
bolts 20 20 and 23 23 and sliding each -half of
the armature-frame outwardly, the connec-
tions between the adjacent binding-posts of
the coils next to the diameter faces of the

- two halves having been first removed.

50
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In the drawings I have shown twice the
number of pole-pieces in each set of field-
magnets that there are armature-coils, each
coll extending over two successive pole-faces.
When this construction is employed, the suec-
cessive pole-faces have alternately south and
north polarity; but I am not limited to this
construction, since I may use as many arma-

ture-coils as there are pole-faces in each set

of field-magnets, in which case, however, one
radial branch only of each coil will at any

time be 1n inductive relation to the field-mag-

nets. When this construction is employed,

“the windings of the field-magnets will be such
as to produce the same polarity in all pole-
faces of one set and the opposite polarity in
‘all pole-faces of the other set, while the shaft
or thesupporting-frame wo ald be the medium

413,143

| for completing the magnetic circuit. Thetwo |
illus-

arrangements are diagrammatically
.trated in Figs. 3 and 9.
In Fig. 8 one set of pole-faces (repreeented

Dby shdded quares) is marked, successively, .
N S, N S, &e., and the al*mature coils 24 are

eaeh shown as asinglesolid line and as bridg-
ing the space between two successive pole-
faces, and with each radial branch 24/ over
one of these pole-faces. This represents the

‘arrangement shown in detail in the other fig-
ures of drawings, whichis used by preference |

The external eircuit is indicated by dotted
lines, showing alsoaconverter. Theprimary
coil is fed by the alternating current from the

dynamo, while the secondary coil of the con-

verter is connected with a working-circuit.
In: Fig. 9 there are shown in one set of
field-magnets as many pole-faces of the same
polarity as there are armature-coils 24. The
coils, however, in this instance have only one
of their radial branches 24" at the same time
in induective relation to the field-magnets,

70

30

95

for the latter are now spaced so far apart

that a single coil cannot bridge the space

between two of them. The external circuit
is here shown in the same manner as in
Fig. 8.

Some features of conetruetlon herein shown
and described may be employed with advan-
tage in ordinary dynamos, wherein the arma-
13111‘6 rotates between statlonery field-mag-

{ nets, and hence I would have it lmderstood

that with reference to such features of im-
provement as are applicable to both station-
ary and rotary armatures I claim them in
elther. |

Having fully described my invention, What
I claim as new,and desire to secure by Letters

Pa beﬂt 18'—‘

1. In a dynamo-electric ﬂ'enemtor the com-
bination of rotating field-magnets and a sta-

tionary armature made of nen-megnetie ma-

terial, substantially as described.
2. A dynamo-electric generator consisting,
essentially, of rotating field-magnets and a

- stationary armature, the generating portions
‘of which are exposed tothe mduetwe action of

the magnets, and the inactive and strunctural

,portlom of which are beyond the inductive

sphere of the same, substantially as set forth.
3. A dynamo-electric generator consisting,
essentially, of annular series of rotating field-

their active
portions within the field or fields of force and
with their inactive portions outside of said
field or fields, substantially as described.

bination of annular series of rotating field-
magnets with an annular sefies of Statlonmy

armatm e-coils mounted upon a non-magnetic -
130

support and wound upon insula,t,ing-eoils,
said coils being arranged with their active
portions within the field or fields of force and

95

100

re5

ITO

120
magnets and an annular series of stationary
armacture-colls arranged with

vz

125
4. In a dynemo -electric generator, the com-

with their inactive portions outside of said

field or fields, substantially as described.

...:.-inu;-!nlﬂmmhhnl|ﬂhi llllllll : .....n.-.... SR
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5. In a dynamo-electric generator, the com-

~bination of two annular series of rotating

IO

field- magnets forming an annular mag ﬂetle
field of forece or an annular series of mag-
netic fields of force between the Oppo‘%d
pele -faces of the magnets, with an annular

series of stationary seg mental armature-colls

wound apon non-magnetie cores, and occupy-
ing, with their radial branches, the magnetic
field, while their inactive portions are outside

- of said field, substantially as described.

. IS.

20

30

- 6. In a dynamo-electric generator, the com-
bination of two
ficld-magnets forming

I

an annular magnetic
eld of fmce or an .:umulm series of mag-
netic fields of force between the opposed pole-

faces of the magnets, with a stationary an-
“nular armature -supy J01t of non-

metal compobed of detachable Seﬂmcutb and
located in the plane of the nmwnetm field, but
beyond the inductive 111ﬂm31_1ee of the same,

substantially as deseribed.

7. In adynamo-electric generator, the com-

bination of two annular series of rotating

field-magnets forming an annular magnetic
field of iome or an ._:,Lnnulm series of mag-
netic fields of force between the opposed
pole-faces of the magnets, with a stationary
annular armature-support of non-magnetic
metal composed of detachable Senments and
located in the piane of the mannetlc ﬁeld
but bevond the inductive mﬂuence of th

same, and a series of segmental m*nmtme~

- colls 16‘1130‘.*{1]}]3" mounted in the annular sup-
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port, with their radial branches exposed to
the action of the field and with their periph-

eral portions beyond the inductive sphere of

the magnets, substantially as desecribed.
3. In a dynamo-electric machine, the com-
bination of & series of rotating ﬁeld magnets

with a series of stationary m*m&fure coils

mounted on a non-magnetic support, the con-
cductor of the ar matur e-colls being disposed
in a plane parallel to the plane of 10L1L1011 of
the field-magnets, substantially as described.

J. In a dynamo-electric machine, the com-

bination of a series of rotating field-magnets
with a series of stationary armature-coils
mounted on a non-magnetic support, the con-

ductor of the armature-coils being disposed
1n a plane parallel to the plane of rotation of

the field-maguets, and the outer portion of

“the coilg being faced with insulating mate-

rial, substantially as set forth. |
10. In a dynamo-electric machine, the coni-

~ bination of a series of rotating field-magnets

6o
“bination of a series of rotating field-magnets

with a series of stationary armature-coils

1mounted on a support located outside of the

field of force, substantially as set forth.
11, In a dynamo-electrie machine, the com-

- with a series of stationary armature-coils

mounted on & non-magnetic support located

outside of the field of force, Sub%mntmlly as

set forth,
12, In adynamo-electric ma(,hme the com-

annular series of rotating

aﬂ"netm.

w1th a statlonarv S‘upportmﬂ-fmme encir-

cling the field of force, and armature-coils

T emovablv secured thereto, Subsmntlally as
set forth. |

13. In a dynamo-electric madnne the com-
bination, with a series of rotating field- -mag-

nets, of a series of stationary armature-coils

mounted on a non-magnetic support, the in-

ner ends of said coils arranged to encircle

but out of contact with the shaft of the ﬁeld-
magnets, substantially as set forth.

M In a dynamo-electric machine, an arv-
mature consisting in the combination, with
a supporting-frame, of a series of radially-
detachable coils secured at their outer ends
to said frame, substantially as set forth.

15. In a dynamo-electric machine, an arma-

ture comprising a supporting-frame, and a

series of armature-coils connected together
by interlocking plates "and secured at their
outer ends to said supporting-frame, substan-

_tmllj as set forth.

16. In a dynamo- Cleﬂtlle machine, an arma-
ture comprising a supporting-frame, a series
of armature-coils provided with tongue-and-
groove plates for connecting together the ad-
jacent coils, said coils being secured at their
outer ends to the Supportmmfl ame, substan-
tially as set forth.

17. Tn a dynamo-electric machine, the comi-
bination, with a support, of a series of ra-

- dially-disposed armature-coils connected with
said support, said armature-coils mounted on

interlocking ,supports, substantially as set
forth. |

18. In a dynamo-electric machine, an arma-
ture composed of a series of armature-coils,
each having a plateof insulating material se-
cured to its side, which plates are furnished

with 111t6110chmn tongues and grooves , sub-

stantially as set iorbh

19. In a dynamo-electric machine, the com-—
bination of rotating field-magnets with ¢
stationary annular armature- cmpport of 11011-
magnetic ‘metalsurroun nding the field of force
:su_}d provided with equally-sPac >d slots, and
armature-coils removably seated in said slots

and extending intc the fields of force, sub-

stantially as described.
20. In a dynamo -electric generator, the
combination of rotating field-magnets with a.

e

75

8o

go

95

100

1.&)5' |

110

1y

stationary annular armature-support of non-

magenetic metal surrounding the field of force

and provided with equally-spaced slots, arma-

ture-colls clamped at thelr inactive ends be-
tween non-magnetic plates seated in said
slots, and interlocking spacing-plates of 1n-
sulating material betweﬂn the coils, substan-
tially as set forth.

21. In a dynamo-electric generator, the
combination of field-magnets carried by a ro-

tating shaft with an annular armature-sup-

port of non-magnetic metal concentric to but
not in contact with the shaft and composed
of two semicircular sections detachably se-
cured together upon the line of a diameter,

bination ot a series of rotating ﬁeld— agnets | Whereby the armature may be removed from
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the machlne W1th0ut disturbing the shaft,
substantla,lly as described.

22. In a dynamo-electric generator, the
combination of field-magnets earried by a ro-

tating shaft, and a series of armature-coils

mounted uponthetwo semicirculardetachable
sections of an annular support of non-mag-
netic material, each semicircular section be-
ing movable upon guides at right angles to

‘said shaft, substantially as described.

23. In a dynamo-electric machine, a sta-

tionary armature composed of a series of seg-

mental coils removably seated in an annular
skeleton support of hon-magnetic metal com-

posed of fianged plates pa,mllel to each other,
‘with brldﬂe-pleces extending between them

whereby the support is d1v1ded into a4 num-
ber of equally-spaced seats for the coils, sub-
stantially as described.

- 24. In a dynamo- -electric machine, the com-
bination of parallel annular series of rotat-
ing field-magnets with an armature composed
of a series of segmental coils removably
seated in a stationary annular skeleton sup-
port of non-magnetic metal in the plane of

41’3,‘,143

but beyond the mductwe influence of the
magnetic field of force, said support consist-
ing of flanged plates arranged parallel to
each other, With bridge-pieces extending be-
tween them wher eby the support 1s divided
into a number of equally-spaced seats for
the coils, substantially as deseribed. |

25. In a dynamo-electric machine, an mma—
ture provided with coils wound upon-ecores
composed of silicious or other equivalent ma-
terial, substantially as set forth.

30
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26. In a dynamo-electric machine, anarma-

ture provided with coils wound upon cores of
insulating material, said coils being provided
with 111terlockmﬂ'plates composed of silicious
or equwalent material, substantially as set
forth. |

In teshmony whereof 1 lmve signed this
specification in the presence of two subsemb—
g wﬂnesqes | |

GUSTAV PFANNKUCHE.

Witnesses:
JOHN C. DOLPH )
W. A. PALLANT - | ;
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