
No. 830,025, PATENTED SEPT, 4, 1906. 
L., TORDA. 

DYNAMO ELECTRIC MACHINE AND THE LIKE, 
APPLICATION FILED JUNE 2, 1905, 

2 
A 267e/ AZay: 2 

6? 47 6 a. M. 2e: 
6- A 

7 (7 E-6. 
O 6 z 45 

272 A- 72 

6LT 62 6\ \e . . .” 
Y A h97 A. 62/ 

- Z 6 

22 22 

..., A. 2v e2 “. . . 
222 A. 7 

772 
/ EAE-3 

o 27 15-a- 

a/ e 

a e2 
2 

WITNESSES INVENIOR 

offee/ >/2 Z, Z/a2way 73 ra 
u/of 232 BY 6%ar 22:53, eZ 

A 7TORNEYS 

  



ject of the Emperor of Austria-Hungary, re 

O 

25 

35 

UNITED STATES PATENT OFFICE. 
LU D WIG TO RDA, OF BAR, KING, ENGLAND. 

DYNAMo-Electric MACHINE AND THE LIKE. 
No. 830,025. Specification of Letters Patent. Patented Sept. 4, 1906. 
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To all whom it may concern: 
Beit known that I, LUDWIGTORDA, a sub 

siding at Barking, in the county of Essex, 
England, have invented certain new and use 
ful Improvements in Dynamo-Electric Ma 
chines and the Like, of which the following is 
a specification, such as will enable those 
skilled in the art to which it appertains to 
make and use the same. 
This invention relates generally to dyna 

mo-electric machines with commutators, and 
especially to continuous-current machines, 
and has for its principal object to improve 
such machines by means of auxiliary or com mutating magnets. 
The invention consists, essentially, of the 

construction and arrangement of commutat 
ing-magnets, which, compared with existin 
devices of this class, offers some electrica 
and constructional advantages. 

Hitherto the employment of commutat 
ing-magnets has been restricted, owing to 
their use involving complications of the 
whole machine, extra cost, and the uncer 
tainty in the design of the commutating 
magnets, and for this reason the application 
of special means for adjustment as, for in 
stance, separate resistances for the regula 
tion of the current in the commutating-mag 
net winding. 
With commutating-magnets constructed 

according to this invention the cost is re 
duced to a minimum and the magnets are 
easily adjustable without use of separate re 
sistances. Its application will be found 
especially advantageous for high-speed dy 
namos and motors, for variable-voltage dy 
namos, and for variable-speed motors for 
high-voltage and high-amperage machines, 
but also for normal types of machines. 
The invention is fully disclosed in the foll lowing specification, of which the accom 
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55 between the pole-pieces of the commutating- core has a reasonably low value. 

panying drawings form a part, in which the 
separate parts of my improvement are, des 
ignated by suitable reference characters in 
each of the views, and in which 

Figure i is a front view of a dynamo con 
structed according to my invention; Fig. 2, 
a section on the line 22 of Fig. 1, with the ar 
mature removed; Fig. 3, a view similar to 
Fig. 2 and showing a modification; Fig. 4, a 
perspective view of a detail of the construc 

magnets and the field-magnets; and Fig. 5, a 
diagrammatic view of the field and commu tating windings. 

In the drawings forming part of this speci 
fication I have indicated at f the yoke of an 
ordinary dynamic electrical machine within 
which are mounted a plurality of main mag 
nets m, and commutating-magnets in, said 
commutating-magnets in comprising a core a . 
and the usual winding b therefor, and said 
cores q are movable in holes d, formed in lugs 
e on the yoke f, and said cores a are held in 
the lugs e by means of nuts g or in any other 
suitable manner, and secured to each of the 
cores a is a pole-shoe i. 
The main magnets m, are provided with the 

usual magnet-cores c and windings therefor, 
and also with pole-shoes, and the main-mag 
net pole-shoes i and commutating-magnet 
pole-shoes are secured together by means 
of bands or strips h of suitable electrical con 
ductivity, and said strips or bands h serve 
also as mechanical strengtheners for the pole 
shoes i and hold the same rigidly in their proper positions. In practice I prefer to 
shape the commutating-magnet cores so that 
the pole-shoes, thereof, are placed between 
the pole-shoes of the main magnets in order 
that the common plane of all the main-mag 
net cores and the shoes thereof may also be 
the common plane of the commutating pole 
shoes, but not that of the commutating-mag 
net cores, which are placed in a plane parallel 
to the former plane, and I prefer to make the 
cores of the commutating-magnets longer 
than the cores of the main magnets, and be 
cause of the arrangement of the commutat 
ing-magnet cores a in the lugs e the air-gap 
between the armature and commutating 
magnet shoes is made easily adjustable. In 
this manner I can apply a commutating 
magnet core so formed that the length of the 
magnet-coil winding which affects the cost of 
the device will be reduced to a minimum. 

For a given number of ampere-turns which 
is to generate the necessary commutating 
field the length of the winding, and therewith 
the weight of the commutating-magnet, cop 
per for a certain current density, will be a 
minimum when the mean length of a turn is 
as short, as possible. The mean length of a 
turn will be the shortest when the core-sec 
tion is circular in shape and when the num 

tion, illustrating the mechanical connections ber of ampere-turns per inch length of the 
As a rule 
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it will be found advantageous to make the 
core length of the commutating-magnets 
longer than that of the main magnets. 
The size of the core-section of a given mag 

netic material is dependent on the strength of 
the commutating field necessary for revers 
ing sparklessly the current in the armature 
coils undergoing commutation. On the other 
hand, the necessary strength of the commu 
tatingfield is dependent on the so-called “re 
actance' voltage of the armature-coil under 
commutation. The greater the reactance 
voltage the stronger must be the commutat 
ing field. . The size of the core-section is 
therefore dependent upon the reactance 
voltage. - 

As is known, the reactance of a coil is 
greatly diminished iy placing a closed circuit, 
preferably of the same shape, in close prox 
imity to the coil. i. therefore connect to 
gether the pole-shoes of the commutating 
magnets, which are in close proximity of 
the armature-coils 2ndergoing commutation, 
with strips, bars, or the like of good eiectricai 
conductivity in order to form a closed elec 
tric circuit, and said strips or plate may be of 
any preferred shape to accomplish the de 
sired result. By this simple means the re 
actance voltage is diminished and corre 
spondingly the section of the coimmutating 
magnet cores and the weight of the magnet 
copper is reduced. 
As the reactance is principally due to that 

portion of the armature-coils which is en 
bedded in the armature-slot, it is sufficient 
to connect together the pole-shoes directly in 
the shortest possible way without foiloving 
the shape of the armature-coil outside the 
siot. Although in case the reactance of those 
portions of the armature-coils which are not 
embedded in the siots represents propor 
tionately a considerable amount, the said 
bands may receive a shape concentric to the 
armature. in this case it is preferable in 
most cases to connect the commutating pole 
shoes with the tips of the main pole-shoes, 
thus reducing considerably the length of the 
connections. These connections may serve 
at the same time to increase the rigidity of 
the mechanical construction of the commu 
tating-magnet system. 

In case the pole-shoes are made of iami 
nated iron, bolts of any suitable material in 
close proximity to the armature - surface, 
which at the same time are to hold together 
the laminations, are used as parts of the said 
closed circuits. 

In order to be enabled to give a proper 
ength to the magnet-cores and to easily adjust, 
the commutating devices, provide the lugs 
e On the yokef othe machiné, said lugs being 
provided with circular holes d, E. COG 
spond With the diameter of the commutating 
cores a, and the said cores a are movable in 
these holes, and said lugs are preferably made 
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of an ample length in order to secure a suffi 
cient contact-surface, and thereby reduce the 
magnetic resistance, and the lugs e are pro 
vided with set-screws e” for moving the com 
mutating-magnets in the desired position. 
As this invention enables the commutating 

magnets to be constructed at a small cost, it 
has the further advantage that commutator 
machines can be built on more rational lines 
than was possible hitherto, the chief con 
sideration for the design being due in this as 
in other ciasses of electrical machinery to the 
heating alone. 

In the above-described arrangement the 
axes of the magnet-cores radiate rectangll 
larly to the pole-shoe face. As a more gen 
eral disposition the cores can be arranged 
with their axes at any angie and in any suit 
able position relatively to the pole-shoe face. 
in this more generai disposition the commu 
tating-magnet cores do not have a common 
plane. --- - 

in Fig. 3 of the drawings have shown a 
modification of the arrangement of the com 
mutator-inagnet cores a in tihat the Said 
cores a are arranged obliquely, thereby en 
abling a longer core to be used and corre 
spondingly a longer magnet-coil, thus reduc 
iing further, the weight of the magnet copper, 
this result being produced without materially 
increasing the over-aii dimensions of the ina 
chine, and it will be apparent that any Suit 
able device for holding the cores a in position 
may be empioyed, and various other Iaodifi 
cations within the scope of this invention 
may be made without departing from the 
spirit of my invention or sacrificing its ad 
Vantages. 

In Fig. 5 of the drawings the arnature is 
shown ato, the commutator at p, the brushes 
at, g and q, the line-wires at and , and the 
various connections between the field-mag 
nets in and the armature-magnets in are shown 
in series, and the armature o is also shown in 
Fig. . 
Having fully described my invention, what 

-claim as new, and desire to secure by Let 
ters Patent, is 

1. A dynamo-electric machine, comprising 
a yoke, a plurality of main pole-magnets ar. 
ranged therein and around the armature of 
said electric machine, a plurality of commu 
tating-magnets arranged in a different plane 
than said main magnets and the cores of Said 
commutating-imagnets being arranged radi 
ally in said yoke and being of a length greater 
than the cores of said main magnets, Sub 
stantially as shown and described. 

2. A dynamo-electric machine, comprising 
a yoke, a plurality of main pole-magnets ar 
ranged therein and around the arrinature of 
said electric machine, a plurality of commu 
tating-magnets arranged in a different plane 
than said main magnets, the cores of Said 
commutating-magnets being arranged radi 
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ally in said yoke and being of a length greater 
than the cores of said main magnets, and a 
conductive strip or plate connecting said 
main-magnet cores with said commutatirig 
magnet cores at the inner poles thereof, sub 
stantially as shown and described. 

3. A dynamo-electric machine, comprisin 
a yoke, a plurality of main magnets arrange 
therein and in a common plane, a plurality of 
commutating-magnets arranged in said yoke 
and in a common plane parallel to but re 
moved from said main-magnet common 
plane and conductive strips or plates con 
necting the cores of said main magnets and 
said commutating-magnets at their inner 
poles, substantially as shown and described. 

4. A dynamo-electric machine, comprisin 
a yoke, a plurality of main-magnets in sai 

common plane, plates or strips of conductive. 
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yoke and the cores of which are arranged ra 
dially therein and in a common plane, a plu 
rality of commutating-magnets in said yoke 
and in a plane parallel to said main-magnet 

material connecting the cores of said main 
magnets with the cores of said commutating 
magnets, and means for adjusting the cores 
of said commutating-magnets radially, sub 
stantially as shown and described. 

5. A dynamo-electric machine, comprising 
a yoke, a plurality of main magnets arranged 
in a common plane therein and the cores of 
said main magnets being provided with shoes 
at theirinner poles and being arranged radially 
in said yoke, a plurality of commutating-mag 
nets in said yoke and in a plane parallel to the 
plane of said main magnets, the cores of said 
commutating-magnets being also radially 
arranged in said yoke and being adjustable 
radially, therein, substantially as shown and 
described. - 

6. A dynamo-electric machine, comprising 
a yoke, a plurality of main magnets arranged 
in a common plane therein and the cores of 
said main magnets being provided with shoes 
at their inner poles and being arranged radi 
ally in said yoke, a plurality of commutating 
magnets in said yoke and in a plane parallel 
to the plane of said main magnets, the cores 
of said commutating-magnets being also ra 
dially arranged in said yoke and being ad 
justable radially therein, shoes connected 
with the inner poles of said commutating 
magnet cores and projecting into the plane 
of said main-magnet cores and conductive 
Strips Or plates connecting said main-magnet 
shoes and said commutating-magnet shoes, 
Substantially as shown and described. 

7. In a dynamo-electric machine, a yoke, a 
plurality of main magnets radially arranged 
in a common plane therein, a plurality of 
commutating-magnets radially arranged in 
Said yoke and in a common plane parallel to 
said first-named plane, the cores of said com 
mutating-magnets being of a length greater 
than the cores of said main magnets, and 

devices for connecting the inner poles of said 
main magnets with the inner poles of said com 
mutating-magnets, substantially as shown 
and described. 

8. In a dynamo-electric machine, a yoke, a 
plurality of main magnets radially arranged 
in a common plane therein, a plurality of 
commutating-magnets radially arranged in 
said yoke and in a common plane parallel to 
said first-named plane, the cores of said com 
mutating-magnets being of a length greater 
than the cores of said main magnets, and de 
vices for connecting the inner poles of said 
main magnets with the inner poles of said 
commutating-magnets, comprising a shoe on 
each of said main-magnet-cores, an inwardly 
directed shoe on each of said commutating 
cores, and a strip or plate of conductive mate 
rial connecting the adjacent pairs of said 
shoes, substantially as shown and described. 

9. In a dynamo-electric machine, a yoke, a 
plurality of main magnets radially arranged 
in a common plane therein, a plurality of 
commutating-magnets radially arranged in 
said yoke and in a common plane parallel to 
said first-named plane, the EPsaid com 
mutating-magnets being of a length greater 
than the cores of said main magnets, and de 
vices for connecting the inner poles of said 
main magnets with the inner poles of said commutating-magnets, comprising a shoe on 
each of said main-magnet cores, an inwardly 
directed shoe on each of said commutating 
cores, and a strip or plate of conductive mate 
rial connecting the adjacent pairs of said 
shoes, and means for adjusting said com 
mutating-magnet cores radially of said yoke, 
substantially as shown and described. 

10. A dynamo-electric machine, compris 
ing a yoke and within which is arranged the 
usual armature, a plurality of main magnets 
radially arranged in said yoke and the inner 
core-poles of which are in a common plane 
with said armature and slightly removed 
from the armature, a plurality of commutat 
ing-magnets in said yoke and arranged in a 
common plane parallel to the armature-plane, 
the cores of said commutating-magnets bein 
of a greater length than the cores of sai 
main magnets thereby allowing for a de 
crease in the length of the winding and an in 
crease in the number of the windings thereon, 
and electrical conductors connecting the 
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main cores or shoes thereof with the commu 
tating-cores, substantially as shown and de 
scribed. 

11. In a dynamo-electric machine, com 
prising a yoke, an armature and a plurality 
of main magnets, a plurality of Sitting magnets arranged in a common plane paral 
lel to the plane of said main magnets, the cores of said commutating-magnets being of 
a length greater than the cores of said main 
magnets thereby allowing for a decrease in 
the length of each winding and an increase in 
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the number of windings thereon to produce 
the necessary commutating field, substan 
tially as shown and described. 

12. In a dynamo-electric machine, com 
prising a yoke, an armature and a plurality 
of main magnets, a plurality of commutating 
magnets arranged in a common piane paral 
lel to the plane of said main magnets, the 
cores of said commutating-magnets being of 
a length greater than the cores of said main 
magnets thereby decreasing the length of 
each winding and increasing a number of 
windings thereon to produce the necessary 
commutating field, and means for adjusting 
said commutating cores or the pole-shoes 
thereof, Substantially as shown and described. 

13. In a dynamo-electric machine, com 
prising & yoke, an armature therein and a 
plurality of main magnets arranged in said 

530,025 

armature-plane, a plurality of commutating 
magnets the cores of which are longer than 
the cores of said main magnets, shoes on said 
main-magnet.cores, shoes on said commutat 
ing-magnet cores, electrical conductors con 
necting said shoes with each other, and means 
for increasing or decreasing the air-gap be 
tween said commutating-magnet shoes and 
said armature, substantially as shown and 
described. 

In testimony that claim the foregoing as 
my invention have signed my name, in pres 
ence of the subscribing witnesses, this 15th 
day of May, 1905. 

LUDWG TORDA. 
Witnesses: 

ii. D. JAMESON, 
F. S. RANDS. 
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