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. 5o rods or bars may be similarly arranged and 1n
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Application filed November 4, 1837, Scrial No. 254,243, (No model) Patented in Belginm September 27, 1387, No. 79,002; in
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To all whonv it nualy conecerm - |
Be it known that I, WALDEMAR FRITSCHE,
engineer, a subject of the King of TPrussia, re-
siding at Berlin, Karlstrasse 31, I’russia, Ger-
man Empire, have invented certain new and
useful Improvements in Dynamo-Machines,
(for which I have obtained Letters Patent in
Belgium, dated September27, 1887, N0.79,008;
in France, dated September 27, 1887, No.
186,093, and in Austria-Hungary, dated Feb-
ruary 26,1888, No. 37,999 and No. 6,190;) and
I do hereby declare the following to be a full,
clear, and ‘exact description of the Ilnven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same, reference being had to the accompany-.
ing drawings, and to letters or figures of ref-
erence marked thereon, which form a part of
this specification. | . _
Referring to the drawings, Figure 1 is a
schematic view illustrating the mode.of wind-
“ing a disk-armatuare or arranging the rods or
bars for such an armature. TIig. 21is an ele-
yation of the disk-armature. - Fig.d 1s a ver-

25 tical transverse seetion, shown partly in ele-

-vabion, of a dynamo+elec-tric*maeh_ine embo_dy-
ing my improvements. TFig. 4 is a vertical
transverse section of a cylindriecal armature
wound or having its rods or bars arranged ac-
cording to my invention. Iig.5 is a vertical
transverse section, shown partly in elevation, -

- tion or contact .in different planes on.conecen-

n poles and if each mole is to have m points

| pairs or by threes, &e., in parallel planes.
- disregard of this rule will result in an arma-

provided with the eylindrieal armature shown

in Figs. 4 and 6. Fig. 6 is an elevation of |.

rr

said cylindrical armature, and Fig. 7 a pro-

The inyention relates to dynamo-electrie

machines; and 1t consists in the mode of wind- |

ing the wire or cable or arranging the rods or
bars; also,in the means for taking off the cur-
rents directly from the armature, whereby the
- usual commutator is dispensed with; also, in
a disk-armatuare devoid of a core, and, finally,
in certain structural features and combina-

‘tions of parts, substantially as hereinafter |

fully described, and as set forth in the clalns.

I will first deseribe the mode of winding a

‘conkinuous wire or a plarality ol wircs or a
oable; but it will be understood thatin either
~rm of armature, whether disk or eylindrical, -

cles O and O, while the fourth section will

|

such a manner that in either case they will
return upon themselves. - -
Referring to Ifig. 1, two groups of wires are

‘employed lying 1n one and the same plane and

having their points of divergence or connec-

tric circles. | | | -
JFor convenience of description I will refer
hereinafter as points of contact to those poiits
from which the wire passes from one place to
the other; or at which the rods or bars are con-
nected, for they are such practically. -
The number of points of contact is the same

~on both circles and depends upon the number

of poles. . If the dynamo-électric machine has 65
of contact, the total number of points of con-
tact 1n order to return the wire upon itself
will be nXXm—1, or n)XXm—2,or n Xm—3, &e.,
according as the wire 1s wound singly or in 7o
A.

ture the sections of which are formed by wires

“or elements of unequal length, which results

in loss of current and in the production of 75
sparks, and this applies both to disk and cy-
lindrical armatures. . I

- The disk-armature shown in Figs. 1 and 2
has eight poles, each pole having ten pointsof
contact; hence according to above rule each 8o
of the concentric circles will have 3XX10—1
points of contact., This will give us four ar-

mature-sections, three of which have twenty

points of contact on each of the concentric civ-

3
have only ninecteen. |

Although the contacts on both eircles lie in
the same radial planes, yet in view of themode

~of winding or the inclination ot cach wire-see-

tion the pointsof contact of cachsectionor cle-

GO
ment will lie in different radial planes, which

difference will depend upon the degree of 1n-

clination of the wire-seetions.

In the disk-armature referred to the degree
of inclination or divergence is such that the
contact-point of one wire section or eicment
on the inner civele, O, will licin a radial plane
distant ten points {rom its point ol divergence
or contact on the outer cirele, O,  Starting,

95

for instance, at the point 1 « of the outer cirele, 100




e o asedrs

- O; the point of contact of the wirc dn the iﬁher_ | 3, that has its

10

.15

~ two contact-points

20

o

25

30 .
. taken off at two

circle, O, will lie in a radial line ten points | which are also mounted:two insulated shafts,

farther than said point 1 a, and this'is the case

for all of thesections, Inasmuch asthe fourth
section has only nineteen points, 1t 18 obvious
that the wire will not return to point 1 a on the

outer circle, O, but to the point 2 next thereto
~on the right, and so on through the other sec-

- tlous, the wire starting again from the point
the point 2 on the right of point 1.a. |

3 next to | |
If this winding is continued, the wire will
linally return upon itself at point 1 a; as will be

readily understood. = In conformity with the
- winding of such an armature, the shape of the
field-magnets will be determined hy four of"

the wire sections or elements diverging from
Iying in the same radial

-plane, and will have the form or - approxi-

mately the form of a trapezoid in cross-section, -
and the polarity ofthe field-magnets of apairas |
. well as that of the successive pairs will be re-
‘versed. =~ - . - A
- Thedirectionoftheinduced currents through
the winding isindicated by arrow-heads on the
‘wire, 8o that the phenomena of induction and

1ts effect in the armature may be readily.com-

‘prehended; and if we suppose a north pole to

:lie above the plane of the diagram, Fig. 1, at
1 a, the rotation of the armature will be in. the
direction of the arrow z.
| points on radial lines passing
through the axis of two successive poles, as at
-aland 511, Fig. 1, as hereinafter deseri bed, the

. armature serving as commutator. .. If two or

-35 _ .
~described, the number of. contact-points will

three, &c., parallel wires are to'be wound, as

be 78, 77, &e.
~Inpractice the armature consists of a spoke-

- wheel, C, made of two sections, ¢ and ¢/, each

provided with a peripheral half- groove, ¢,

~ whose lateral walls converge outwardly, so as

45

‘to form agroove in the perimeter of the wheel
~ decreasing’in width outwardly. In this g

: roove
1selamped aring, O, formed bysuitable blocks
‘of insulating material, and the elements or
pointsof contact arranged alternatel y toisolate

the elements from one another and from the

~ Wheel, a suitable insulating material being in- |
terposed bétween the blocks and elements and ,

50

55

‘readily understood.

the walls of the groove¢’. A similar outer

- ring, O, is formed and connected with the in-
mer ring,O

r

, Dy insulated radialarms or spokes;
‘When, however, rods or bars dd’ are employed
instead of the wire, the said rods or barsserve
as 8pokes to-connect the two rings, a8 will .be

~ In either construetion a sté.y-ring.dn oppo-

~ stte sides of the ring. O may be employed to

~ give the latter greater

65

stability; or said ring

‘O may be made of sufficient width to apply a
leave a space.

tire or tires so arranged as to.
bétween them for the device used for taking
off the current, either the stay-rings or tire or

tires being suitably insulated from the contact- |

points,

* The wheel. is mounted on a-shaft, W, Fig.

-the currents at the

Z. The currents are

set forth, - -

The shafts W* W? p,roj'eéb_ into a fluid-tight
-easing, K, suitably insulated from ‘the frame

bearings in a suitable frame, in
W' W’ each carrying a disk, &, for taking off -
points1 a and 115, as above

0

of the machine aind from their shafts, said cas-

Ing carrying the line-wire binding-posts.

s*—one on each shaft W Wi'—the currents

passing from disk ' to disks &' through their
- respective shafts and through the fluid in the
casing and the latter to line,

lation of the disks s* will distribute the con-

_ 15
The casing is partially filled with a conduct- .
‘1ve fluid in which is partly immersed a disk,

80 .
The rapid revo-

ductive fluid over the entire inner surface of '

the casing, and so connect it electrically with
_the entire surface of the disk therein. ==

- Inan armature such as described, and more
‘especiall

y when bars or rods d 4’ are used in-
8tead of wire, means for cooling it may be en!

tirely dispensed with, as the ‘ambient air can .

freely circulate around its elements. On the
other hand, an armature is provided that is

not only devoid of a core, but is of 50.8mall a

85

90

diameter that the proximate magnets of & pair

of field-magnets

may be brought very close to-
gether—in

machine very materially. . -

L]

ing the wire or wires or arranging the rods or

fact much closer than is the casein
any other armature with which I am acquaint-
‘ed—thereby reducing the dimensions of the

‘I have stated above that the mode of ‘wind-

10

bars is applicable also to eylindrical arma. -

.‘tures. S

In‘Figs.‘-4,-.-~-5i 6, 'ahd 71 hré.ve B-EOIW'II" an ar-:.r N

| mature with four poles, and according to the
105§

rule given above there may be 4 X16—1 equal

o sixty-three contact-points, or sixteen dfor -
three pole-sections and fifteen for the. fourth. .=

- Fig. 7 illustrates by a projection
eter of the cylindrical armature,

the perim-
_ | the sappo- .
sition being of course that the length of the 110
perimeter is four times the width thereof. .

T

The winding issubstantially the same asabove

described, the wires running from side.to side, o
forming points of contact,on. opposite sides of R

the cylinder.

1t is obvious that if the winding is started, -
for instance, from the point 1 a on one sideor -
edge and carried alternately from side toside
| in a zigzag wanner, r rom con- -
tact-point 1"on"otte sTAE 16 ¢6ntact-point 1 on

‘the opposite:side, except.
‘and ‘as this
“will start from

8aid wire will go from con-

' ]
L "

point 2 at the right of point 1 a;

b. at the last section,,
has ‘only fifteen points the wire |

1‘15_ |

120

and by continuing, the winding said wire will

finally return upon itself at the starting-point.
.The points of contact are isolated from one .

another in the manner substantially as de-

8cribed, thereby forming two parallel rings,

O and O, on opposite sides of the cylinder,

said rings being clamped in grooves having

12§

130

the form. of “a dovetail in cross-section by
means of end plates or disks, D ', The eyl-:
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385,

inder or drumn C in this case earries a core

piece, ; and is mounted on a shaft, W. 'The
carrents are taken off, as above desecribed,
fromsuitable points—say1a¢and 170, Fig. T—in
the manner and by the means aboveset forth.
The poles in this arrangement will have the
form of a square, as 111{11(3.:11:6(1 by shading in
fig. 7. ©Of course an armature having a dif-
ferenb number of poles may be constracted in
the manner specified, in which case the poles
will have the form: of a rhombus. .

P P indicate the field-magnets, the relative
arrangement of which in either constraction of
armature will be readily understood. 1t 1s
plainly indicated in the drawings and needs
no detailed dLS(’llpilOH

In Figs. 4 and 5 I have shown, instead of the
wires,bars or rods arranged in different planes
in the manner descr ibed,

Although the means for taking off the cur-
rents are very convenient, I do not desire to
limit myself thereto, as other means or ar-

a,nn*emwts may be ad()pted For instance,
the inner ring, O’, may be made available as
2} cmnmutator? or the points of contact of said
inner ring, O’, may be connected with a com-
mutator mounted on the shaft VW,and, i1nstead
of the rolling-contacts deseribed, other neans,
such as springs, brushes, &c., may be em-
ployed to take off the currents.

Having now described my mventlon what
I claim 18—

1. An armature for a multipolar dynamo-
electric machine having two series of contact-
points arranged elther parallel to or concen-
tric with one another, a conductor connecting
said contact-points, arranged to form a series
of partial triangles having their apices at the
said contact-points and imaginary bases, the
conductor being
throughout the entire series of contact-points,
so that at the termination of the winding said
conductor returns upon itself at the point of
starting, substantially. as and for the purpose
Specmed
- 2. An armature for a multlpcﬁar dynamo-
electric machine having twoseries of confact-
points arranged either - parallel to or eoncen-
tric with one ancther, a continuous conductor
connecting said contact - points, arranged to
form a series of partial triangles having their
apices at the said contact-points, and imagin-
ary bases slightly greater than the angular
distance between two like poles of the field-

magnets, the conductor being continued pro-

“gressively throughout the entire series of con-

taet-points, so that at the termination of the
winding said conductor returns upon itself at
the pmnt of starting, snbstfmthﬂly as de-

60 scrlbed

3. An armature for a multlpola,r dynamo-
electrie machine having two series of contact-

points arranged either parallel to or concen- |

continued progressively | -

armature and the other

775 | 3

| tric with one another, a continuous conductor

connecting said contact- points, arranged to
form a series of partial triangles having their
apices at the said eontaet-pomts and 1magin-
ary bases slightly greater than the angular
distance hetween two like poles of the field-
magnets, the conductor being continued pro-
eressively throughout the entire series of con-
tact-points, so that at the termination of the
winding said conductor returns upon itself at
the point of starting,
substantially corresponding to the angles pro-
duced by the intersections or crossings of said
conductor, substantially as described.

4. An armature for a multipolar dynamo-
electric machine having two series of contact-
points of uneven number, a conductor ar-

‘ranged to form a series of partial triangles or

two sides of a triangle with apices at said
contact-pointsin both series, thesaid conductor

and field-magnet poles

70

79

20

being carried continuously and progressively

throughout the entire series of contacts until
at its termination it returns upon itself at the
point of starting, substantially as described.

5. In a disk-armature, a pair of concentric

‘rings, each containing a series of contact-

points, and a conductor extending from one to

go

the other ring on lines approximately tangent

to the inuer ring to ong of the contact-points

"on the other ring, and thence returning di-

rectly and substantially at a tangent to fmother
contact-point on the first ring, and o proceed-

ing progressively throughout the entire series
of contact-polnts until it rebturns upon itself

at the starting-point, in combination with a
series of ficld-magnets having poles substan-
tially corresponding to the angles produced by
theintersectionsorc¢rossings of s“mi eonduclor
substantially as described. |
6. The combination, with an armature lmv—
Ing a series of perlpheml contacts, of a plu-
rality of current - collectors, each comprising
two revoluble contacts, one in contact with the
with a conductive
fluid, and a conductive counection between the
two, substantially as deseribed. |
7. The combination, with an armature hav-
ing a series of peupheml contacts, of a plu-
rality of current - collectors, each comprising
two revoluble conductors, one in contact with
thie armature and the other in contact with a
conducting - fluid contained in a conductive
casing provided with means for securing
thereto the line-wires, and a conductive con-

nection between saild rolling couductors. Sub-

stantially as and for the purpose specified.
In testimony whereof 1 affix my signaturein
presence of two witnesses.

WALDEMAR FRITSCHE.

W’ltn eSSeSs:
B. ROI
A, DENC‘LIUS
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