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To all whom it may concerse: |

Be it known that I, LUDWIG GUTMANN, a
citizen of the United States, and a resident
of the city of Peoria, county of Peoria and
State of Illinois, have invented new and use-

ful Improvements in Alternating- Current

Dynamos, (Case No. 90,) of which the follow-
ing is a specification.

My invention relates to dynamo - electric
machines, and especially to the class of al-
ternators in which both the field-winding and
the armature-coils remain stationary.

In some inductor dynamos up to the pres-.

ent there exists, owing to their construction,
a heavy magnetic leakage.
fect is reduced at the expense of increased
cost by making the field-magnet core indenti-
cal with that of the armature-core and rotat-
ing in front of it a piece of iron for varying
This latter construction,
while it leaves nothing to be desired from the
standpoint of operation, has the great draw-
back that machines made on this plan are

complicated, expensive to build, and neces-

sarily their first cost price is high. This is
evident when the size of a turn, as well as the
total weight of the exciting-coil,is considered,
especially for machines of large capacities.
Besides, the parts become the more inaccessi-
ble the larger the cacapity of the machine.
The object of this invention is to provide &
mode of construction whichshallbe favorable
not only from the standpoint of the operator,
but also for the manufacturer and purchaser,
by changing the eonsfruetion in such a man-

ner as to reduce the dimensions of the ma- |

chine over all for the same capacity and at
the same time reduce leakage and overcome
the other objections named. I accomplish
this purpose, first, by making the field-elec-

ondly, by giving the energizing-spool the
smallest possible dimensions, and, thirdly, by
nroviding means for ready access to all the

45 parts subject to wear.

50

To explain more fully the nature of my in-
vention, reference may be had to the accoms-
panying drawings, in which—

Figure 1 shows a sectional view in eleva-

tion of my invention, the base and bearings
being omitted. Fig. 2 is an end view in ele-

vation of Fig. 1. Figs. 3, 4, and. 5 are de-

In others this de-

| tailed constructions of field-magnet poles

used in connection with my invention. Iig.
6 is a view in elevation of the frame of the
machine, the bearings and base being omitted.
Fig. 7 is a modified field-magnet-spool con-
struction, and Fig. 8 is a modified field-mag-

net core. |

Likeletters and figuresrefer to similar parts
in all the drawings.
Referring in particular to Figs. Land 2,A A

are two cylindrical armature-cores of lami-

nated iron, which may be composed of a num-

ber of superposed rings, each forming a com-

plete circle, or else each ring or laminge may

consist of several sections, the sections built

up into an annular core by superposing and
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60

assembling them in a manner well understood

in the art. One such section B is indicated
in Fig. 2 and located between lines 1 2.
These ring-cores are provided with radial
projections extending inwardly, and may be
held in the casting C, of which they form the
projecting ends, either by bolts or screws, or
else the annular cores may be cast into this
iron shell. |
On the projections D of the laminated core
are mounted the armature-coilsIt. The coils
may be held in position by wooden or porce-
lain wedges 3. Centrally between thisarma-

ture structure is located the field-magnet, of

which I is the main core, of wrought-iron,
cast-steel, or any other highly magnetic ma-
terial. It is removably mounted on a shaft
R, to which it may be keyed, as shown in
Fig. Tat R

G G are iron or cast-steel pole-pieces,which
are rigidly attached to core ¥ by means of &
nut 4, screwed on shaft R, (see ¥Fig. 2,) or
serew 1. These pole-pieces are provided
with recesses I, so as to form the project-
ing teeth or pole extensions I{. The num-
ber of these teeth is one-half of that of the
armature-teeth D and are placed an equal
distance apart from one another, so that
the pole projections cover alternate teeth on
the armature facing them. The field-core ¥
(whose diameter is chosen as small as con-
sistent with proper and efficient designing of
magnetic density for the capacity of the ma-

‘chine and for which the most permeable mag-

netic material is selected, so as to give the

| smallest possible diameter to this core) is sur-
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rounded by the field-magnet spool 1., carry-
ing the field-execiting winding or coil M. To
reduce magnetic leakage, the spool is made
of non-magnetic material, such as brass or
copper. ‘I'he flanges may be made of brass,
while the cylindrical part surrounding the
core ' may be made of sheet-iron, but pref-
erably of sheet-copper. This spool may be
supported In any convenient way—for in-
stance, by means of arms N to the core C at
the projecting lugs O ©. This mode of con-
struction enables me to make the magnetic
circuit as small as possible by leaving only
enough room for the field-coil 1M between the
poles and again making the field-coil and
each individual turn as small as possible by
bringing it as near the center as is possible,
The whole space being filled up with active
material, contrary to mostind uctor-dynamos,
whose induectors are connected to the shaft
by arms of comparatively great length, it
stands to reason that with the proper utili-
zation of the space near the shaft the size of
the machine, its total welght, and cost can be
reduced for the same output.

The magnetic circuit is completed as fol-
fows: Assoonasan energizin g-current is sent
through the field-magnet coil M from any
suitable source—for instance, from a battery
or exciter—the core ¥ and the pole-pieces he-
come magnetized. Allthe projectionson one
pole—for instance, the left one—have north
polarity, while the projections K on the right-
hand pole-piece have south polarity. The
magnetic field extends from the nortlh poles
through the laminated armature - teeth in
front of the pole extensions IK, through the
body C, the second laminated structure A,
the second field-pole, exhibiting south polar-
ity, field-core ', and back to the first pole-
plece.

Depending on the width of the armature-
teeth and those of the field, themagnetic flux
may be kept constant in all positions, and in-
ternal waste due to variation of flux may be
avolded.

1he current induced in the armature-coils
18 cffected by commuting the flux from one
set of coils covered Dy the field-pole projec-
tions to those next to them, which are notin
the magneticfield at that Instance, as well un-
derstood in the art.

An important part in my invention is the
subdivision of the field-magnet structure.
In most modern iron-clad inductor-alterna-
bors accessibility of parts is generally neg-
lected, and to have access to 2 single coil or
connection it is requirved to 1ift up the upper
half of the dynamo, and should the defect be
in the lower half the inductor and exelter-
spoolhavetoberemoved. Inother construe-
tions complicated contrivances are added to
be able to separate the parts in a vertical
plane, requiring in addition the opening of
connections on the armature and an increased
floor-space. I have overcome this weakness
by making the field-magnet cove independ-

806,863

cnt and small as possible and by dividin it
into three parts, each consisting of a solifd
block of iron or steel. All three parts are
removably fastened to the shalft 3. The core
I 1s located at a place where ingpection is not
required. Toeachside, however, ave located
the armature-coils. Experience has shown
that these coils can easily be constructed to
stand the work for years, and inspection is
more desired for the sake of cleanliness than
for necessity. Nevertheless accessibility is
well appreciated if, for instance, due to light-
ning or similar unforseen ecauses, o coil or ity
insulation becomes defective. To handle tlhe
smallest parts and for having acecess to {he
armature-coils, the division has been made in
line with the armature-coils. These oni
plates or pole-pieces are secured to ilie coro
¥ by means of serews IL.  If foran yeause it
1s desired to examine the coils on onoe side, it
Is but necessary to remove the serews socur-
ing the pole-piece facing these colls, while
the remaining core parts and the connections
remaln undisturbed. Xvidently the field-core
could be made in two parts Ly malking the
division in the middle of core I'. ITowoev 3,
the weight to be removed and lifted wonld He
considerably greater, and this is unnecessary
and less desirable.

Ifig. 3 shows one pole extension I¥ in side
elevation. The pole-picce itself is of solid
iron or steel, but the extreme ond may pref-
erably be laminated. TIor this purpose an
extension or flange I” is cast on the oxtreme
end of I, to which a laminated blocl: () of
the desired shape is secured by means of
screws II. This block preferalb) V projects
over the extension I°.

Fig. 4 shows a modified pole extension.
The T-shaped laminated block () 1s castinto
the pole-piece . The body part 1 is shown
with parallel sides, and to prevent it from
being thrown out by centrifugal foree the
projecting lugs T are provided, which ex-
tend Into the casting K. Instead of having
the sides of body I parallel th ey may be made
tapering,with the narrow end nearthe periph-
ery, so as to wedge itseif tichter the srealen
the centrifugal forece.

F1g. 5 shows a further modi fication, which
consists in subdividing only the pole-corners.
It is well known in the art that heatin o iakes
place ouly at these peints, and therefore only
these places need be subdivided. Tn Iige, &
the pole I extends to the periphery. The
laminated corners ()’ form, together with thoe
part I, a uniform tooth. The casting has 1t~
self a T-shape projection and nrevents the
blocks Q' from movin g oulwardly., The in-
ner parv of the block ) is provided with ox-
tensions 1Y, which firmly 1oek the lami nated
structures into the castin o, |

IFigs. 6, 7, and 8 show some modifiad COTL-
struction over IMig. 1. Fig. 6 shows the ex-
ternal shell-like casting U of the stallonary
armagure, which may be provided a1l arouni
with holes U. These holos pencbirate through
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the thickness of the casting, and their object |

is to provide favorable means of ventilating
the field-coil as well as the armature-coils.
To keep this compact machine as cool as pos-
sible, I provide further means for circulation
of air. Experience has shown that the rotat-
ing poles cause some circulation of air, by
which the armature-coils are mostly benefit-
ed. To effectively ventilate the field-spool,
[ have split it into two parts, as shown in Kig.
7 and indicated in dotted lines in Kig. 6.
By this means the radiating-surface of the
field - coils is greatly increased. The field-
magnet winding M is wound on two spools L,
which are kept apart by the distance-blocks
7. thereby creating the opening V. 'This
channel is located centrally below the holes
U, and therefore the air has access to the cen-
ter of the machine from all sides. Lxperi-
ments have demonstrated that the revolving
pole - pieces cause air to circulate through
these holes and prevent the accumulation of
of any warm air. Tostill further encourage
air, circulation the core F may be provided
with grooves X, as shown in Fig. § and indi-
cated by dotted lines in Kig. 6. | |
Fig. 8 shows an end view of the core K.
The central hole R’ is provided for the recep-
tion of shaft R. The channels establish a
connection betweén the various air-spaces
which exist between the rotary pole-pieces to
cither side of the stationary field-magnet coil
and between core F and field-magnet spools L,
resulting in a very efficient ventilation.
This type of dynamo is susceptible to a
number of modifications, some of which have
already been mentioned, and another is to
make the core I stationary, while the pole-
pieces G only revolve. The core F would

have to be supported by spool L and would

have to clear the shaft R as well as the pole-
pieces. These modifications are evident and
are fully within the scope of my invention,
and I do not wish to limit it to the exact con-
struetion shown; but

What I desire to secure by Letters Patent
18—

1. Tn an iron-clad inductor-alternator the
combination with one or more stationary an-
nular armature-cores and windings for the

same, of a stationary field-winding, a field-
core for said winding, in three solid and sepa-
rable structures, and a removable shaft for
said field-magnet core, as and for the purpose
described. |

9. In an inductor-alternator the combina-
tion of an annular armature-core having two
sets of laminated structures with radially in-
wardly projecting poles, coils mounted on
said poles, a field-energizing coil, means for
securing said coil to the armature-frame, a
field-magnet core adapted to rotate within the
pole projections of said armature, an inde-
pendent shaft for supporting said field-mag-
net core, and means for removing said mag-
net-core in parts, as and for the purpose de-
seribed.

3 In an alternator the combination with a

stationary iron-clad armature, of a field-mag-

netcore for said alternator consisting of three
solid structures, a shaft for said field-magnel
core adapted to rotate, and means for tem-
porarily removingsaid pieces from said shatt,
as and for the purpose described.

4. Tn an alternating-current generator the
combination of a rotary field-magnet core of
solid magnetic material, having outwardly-
projecting poles; an energizing-coil securely
held between said polar projections; a sta-

‘tionary magnetic annulus having inwardly-

extending polar projections, alternate ones
corresponding with those of said field-mag-
net; stationary induced coils mounted on
said inwardly - extending projections; and
means for removing parts of the field-magnet
core, as and for the purpose described.

5. In an inductor-alternator the combina-
tion with an iron-clad armature-core and
winding, of a rotary field-magnet core located
within said armature-core, temporarily de-
tachable in parts. | |

In testimony that I claim the foregoing as
my invention T have signed my name, in pres-
ence of two witnesses, this 1st day of Decem-
ber, A. D. 1397. '

LUDWIG GUTMANN.

Witnesses:
DAvVID LROSS,
G. G. LUTHY.
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