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9 Claims. (CI. 310-68) 

The present invention relates to dynamotors and par 
ticularly to a device which is small and compact and 
which is capable of generating alternating current of up 
to approximately 1500 volts from an input operating at 
4.5 volts at 30 milliamperes. In one form of the inven 
vention, a motor portion of the device is a structure similar 
to that shown in my Patent No. 2,457,637, issued Decem 
ber 28, 1948. 

in a modified form of the invention the motor rotor, 
instead of rotating, oscillates and the controlling contacts 
are arranged to produce this type of operation. The out 
put is, as in the first form mentioned, a high voltage A. C. 
output. 

It is an object of my invention to provide a dynamotor 
which is extremely small and compact and which is ca 
pable of an output voltage many times that of the input. 

It is another object of my invention to provide such a 
device utilizing the motor structure of my prior patent 
above-identified. 

It is another object of the invention to provide a dyna 
motor having an oscillating rotor member and which 
generates an alternating current of high voltage, 

Other objects and features of the invention will be 
apparent when the following description is considered in 
connection with the annexed drawings, in which, 

Figure is a top plan view of the dynamotor of my 
invention; 

Figure 2 is a side elevation of the motor structure of 
Figure 1; 

Figure 3 is a top plan view of the field pieces and rotor 
with the rotor supports removed. In this figure the motor 
circuit is shown in diagrammatic form; 

Figure 4 is a top plan view of a dynamotor similar 
to that of Figures 1 through 3, the device being modified 
to provide an oscillating rather than a rotating rotor; and 

Figure 5 is a top plan view of a device of the same 
type as that shown in Figure 4 but slightly modified in 
that the rotor is of rectangular shape and extends between 
the pole pieces. 

Referring now to the drawings, there is shown therein 
a laminated field core 10 having the two pole pieces 1 
and E2 and a winding 3 which winding has a common 
center tap thus providing effectively two field windings 
designated 4 and 15. A battery 17 (see Figure 3) is 
connected to the center tap and the other ends of the 
coils 4 and 15 are connected by suitable conductors to 
the flexible contact members 20 and 2i. Members 20 
and 2 are suitably supported intermediate upper and 
lower frame members 22 and 23 on an insulating sup 
port 9 as shown in Figures 1 and 2. 
A rotor 26 of disk shape is mounted on a shaft 28 

which is journailed at its upper and lower ends in the 
corresponding frame members 22 and 23. 

Shaft 28 is provided with a cam 29 which is located 
between the free end portions of the contacts 20 and 21. 
Cooperating with the contacts 20 and 21 are fixed contacts 
2a and 2; a respectively, the arrangement being such 
that the opening and closing of the contact pairs is con 
trolled by the cam 29. The arcuate extent of the cam 29 
is approximately 260 with the result that during each 
complete rotation of the shaft 28 the contact pair 21, 21a 
is closed for 100 and open for 260, the contact pair 
20, 26a is closed for 100 and open for 260, and during 
two periods of 80 each, both contact pairs are open. 
The rotor 26 is formed of highly magnetizable material 

Such as "Alnico” and is permanently magnetized in a 
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diametrical band to provide magnetic poles at the arma 
ture periphery, these poles being marked N and S in Fig 
ure 3. The magnetic effect of the poles is strongest at 
the two indicated pole portions, but the magnetism spreads 
out with decreasing strength from each polar region to 
ward areas indicated generally, but not precisely, by the 
boundary lines N' and S. Within the boundary lines 
N and S' the armature is not magnetized or at least not 
appreciably magnetized. 
The field poles 11 and 12 are provided with pole faces 

11a and 12a respectively which are eccentric with respect 
to the axis of rotation of rotor 26. Thus the pole faces 
are spaced from the armature periphery by a gap which 
decreases in a counterclockwise direction as viewed in 
Figure 3. 

Referring to Figure 3, the magnetic poles of the arma 
ture are shown in a position corresponding to the shortest 
possible magnetic path between diametrical portions 11a 
and 2a of the pole faces 1 and 2. The cam 29 is in 
contact with the contact member 21 and out of contact 
with 26, that is, contacts 20, 20a are closed and 21, 21a 
open. Upon closing of the circuit through the field wind 
ing, as for example by means of switch 32, the coil 15 
will be energized. This coil is so wound and the current 
so poled that the field pole I will be north and the field 
pole 2 will be south. The north field pole 1 will, at its 
upper portion as viewed in Figure 3, repel the north pole 
of the armature in a counterclockwise direction. The 
south field pole 2 at its lower portion will similarly repel 
the South pole of the armature. Concurrently with the 
repelling action of each field pole on the armature poles 
of like polarity, the upper portion of the south field pole 
12 will attract the north pole of the armature while the 
lower portion of the north field pole 1 will attract the 
South field pole of the arnature, these forces acting in a 
direction to produce counterclockwise rotation of the 
OtO. 
When the can 29 has moved through an arc of approxi 

mately 50 from the position shown in Figure 3, the field 
circuit for winding i4 is broken by separation of the con 
tacts 29, 2a and the field poles thereupon become non 
magnetic. However, the permanent magnetic poles of 
the armature, due to the attraction of the same to the 
faces of the field poles, continue to exert rotative force 
on the rotor by reason of the decreasing air gap between 
the permanent magnet poles of the rotor and the faces of 
the field pole. 
The rotor will, of course, tend to come to rest in 

a position approximately 180 from the position indi 
cated in Figure 3. However, prior to this time and when 
the rotor has advanced through approximately 130 of arc 
from the position shown in Figure 3 contacts 21, 21a 
Will have closed thereby effecting energization of coil 15. 
This results in energization of the field winding and mag 
netic reenergization of the field poles but with the polarity 
reversed with respect to that of the prior half-cycle. Field 
pole i? will now be a south pole and field pole 2 a north 
pole and they will cooperate as described above each 
to repel the rotor pole of like polarity. 

After a further rotation of approximately 100 the 
field poles will again be de-energized by movement of 
the cam 29 out of contact with both contacts 20 and 21. 
During the Subsequent 80° rotative force is applied by 
the attractive force existing between the permanent rotor 
poles and the non-magnetized field pole faces through 
the gap that constantly decreases in the direction of rotor 
rotation. When the rotor arrives at the position shown 
in Figure 3 the cam 29 will again permit closure of con 
tacts 29, 29a and the cycle will repeat. 
A winding 50 is wound on the field structure compris 

ing the pole pieces 1; and 12, this field winding being 
placed on the same core portion 51 on which windings 14 
and 15 are placed. As will be clear the magnetic flux 
threading the winding 50 will be the same as that which 
threads the windings 14 and 15. 
At the instant that switch 32 is closed and assuming 

the starting conditions above described in connection with 
Figure 3, current flows through the right half 14 of the 
motor field winding 13. The winding 14 is so propor 
tioned that the flux produced in the core 51 is equal and 
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opposite to the flux produced in that core by the perma 
nently magnetized rotor, the net flux in the core 5 being 
2CO. 

As a result of the repulsion action above described, the 
motor revolves in a counterclockwise direction. As soon 
as the rotor has reached a vertical position with respect to 
its axis of magnetization, the flux threading the field as 
a result of the permanent magnetization of the rotor is 
modified and a portion thereof threads the core in a direc 
tion opposite to that of the remainder. As rotation con 
tinues all of the flux due to the permanently magnetized 
rotor threads the core in the direction opposite to that at 
starting. Since the winding 14 remains energized there 
will now be a flux threading the windings 14 and 50 which 
is twice that due to the winding 14 or to the permanent 
magnetization of the rotor 26 alone. 

Shortly thereafter the contacts 21, 21a open and the 
electromagnetic field consequently collapses. There is 
thus the additive effect of reversal of the flux threading 
winding 4 resulting from the permanent magnetization of 
the rotor and collapse of the electrically induced flux in 
that same core 5. This results in a sharp peak in the wave 
form of the alternating flux, the sequence being repeated 
during following half revolutions by operation of the con 
tacts 20, 20a and 21, 21a alternately. 
The winding 50, being threaded by the alternating flux 

mentioned, has generated therein a corresponding volt 
age. This voltage may be utilized as an alternating cur 
rent voltage or may be rectified to produce a D. C. output 
by means of the simple circuit shown and comprising half 
wave rectifiers 52 and 53 together with the condensers 54 
and 55. The rectified current appears at terminals 56. This arrangement generates voltages substantially higher 
than are possible from rotating mechanisms of compara 
ble size and conventional design. A typical unit of the 
type described weighs less than six ounces. It operates on 

4 
50. This high voltage current may be rectified by the 
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an input voltage of 4% volts at 30 milliamperes and 
delivers up to 1500 volts D, C, 

Referring now to Figure 4, there is shown therein a de 
vice generally similar to that of Figures 1 and 3 and there 
fore having parts designated by the same reference char 
acters as are applied to those figures. In this arrangement 
the permanent magnet member 26 is generally rectangular 
in shape rather than round as in the foregoing figures and 
is mounted on a shaft 28 which may be in turn mounted in 
the same manner as in the arrangement first described. 
A single set of contacts 60, 61 is provided which contacts 
are normally closed but may be caused to open by means 
of the member 62 fixed to the shaft 28. In place of the 
center tapped winding 3 of Figures 1 through 3 the con 
tacts 60 and 61 are in this instance connected through the 
battery 17 and switch 32 to a winding 63. A second 
winding 50 is connected through the rectifier 64 to the 
output terminals 65, a condenser 66 being shunted across 
the terminals as clearly shown in Figure 4. 
At rest flux from the permanently magnetized rotor 26 

passes through the pole piece 11, through core 51 and 
through pole piece 12 to the opposite pole of the rotor. 
When the switch 32 is closed current from the battery 17 
passes through the operating winding 63 in a direction 
causing the upper pole face a to become a north pole 
and lower pole face 12a to become a south pole which 
is the reverse of the polarity of the upper and lower ends 
of the rotor 26 respectively. As in the form first de 
scribed the winding here designated 63 is so proportioned 
that the flux produced in the core 51 is equal and opposite 
to the flux produced in that core by the permanently mag 
netized rotor 26 and consequently the net flux in the core 
S Zer0. 
However, as a result of the like poles being adjacent 

the rotor tends to move in a counterclockwise direction. 
When the rotor 26 has turned far enough for its flux to 
add to the electromagnet field, that is, when the rotor has 
turned far enough so that the flux path is through the upper 
portion of pole face 12a and lower portion of pole face 
12a, the contact member 62 raises the contact spring 60 
thus causing contacts 60 and 61 to open interrupting the 
current to the winding 62 and causing a collapse of the 
electromagnetic field. The rotor then returns to its orig 
inal position due to the attraction of its field on the pole 
faces 11a and 12a. This collapse of the electromagnetic 
field together with the mechanical reversal of the mag 
netic field set up by the rotor causes an inductive peak 
which generates a high voltage in the generating winding 
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half-wave rectifier 64 cooperating with the condenser 66 
in a well-known manner or the full wave rectifying cir 
cuit shown in Figure 3 may be utilized. 

In Figure 5 there is shown a slight modification of the 
Figure 4 arrangement wherein the shape of the rotor and 
the pole pieces is changed since in the Figure 4 form the 
rotor simply oscillates and therefore it is unnecessary to 
have it mounted for continuous rotation. Therefore in 
the Figure 5 form the rotor ends extend between the pole 
faces 1a, 12a. In this form of the invention, of course, 
the same contact operator 62 is employed as was em 
ployed in the Figure 4 form and the adjustment is such that 
the contacts 60 and 61 open before the ends of rotor 26 
can come into contact with the pole faces 1a and 12a. 
In fact, the contacts 60 and 61 open just prior to the time 
when the rotor 26 would arrive at the vertical position as 
shown in Figure 5 which assures the return of the rotor to 
the position indicated. Were the rotor to pass beyond a 
position slightly inclined clockwise from the vertical, it 
might then move against the pole faces 12a and 11a and 
render the device thereafter operative. 

Considerable modification of the above devices may be 
made. For example, the shape of the field may be altered 
for convenience in manufacture, the contact design may 
be changed, etc. In addition, it is entirely possible to 
eliminate the second winding 50 and take alternating cur 
rent directly from the outer terminals of the center tapped 
coil 13, although it is generally preferable to separate the 
high and low voltage circuits in the manner shown in the 
drawing, 
While I have described preferred embodiments of my 

invention, it will be understood that many modifications 
may be made within the scope thereof. Consequently, I 
wish to be limited not by the foregoing description, but 
solely by the claims granted to me. 
What is claimed is: 
1. A dynamotor comprising in combination a pair of 

field poles having a core portion integral therewith, a 
winding on said core for electromagnetically energizing 
said field poles, a rotor member positioned between the 
field poles and within the electromagnetic field, said rotor 
being of magnetizable material and being magnetized to 
form permanent north and south poles at diametrically 
opposite points of its periphery, contact means operable 
by the rotor for supplying energizing current to the field 
winding, said energizing current and winding being pro 
portioned so that the magnetic flux in said core portion 
caused by current flow in said winding is equal to the flux 
in said core portion resulting from said permanently mag 
netized rotor, said contact means being positioned rela 
tive to said rotor so that said electromagnetic field and 
permanently magnetic field together and said permanent 
magnet field alone are alternately effective to produce 
movement of said rotor, the flux in the said core varying 
with each rotor movement from a minimum to a maxi 
mum value, and means for applying a current derived 
from said build up and decay of flux to an external circuit. 

2. A dynamotor comprising, in combination, a pair 
of field poles having a core portion integral therewith, 
a winding on said core for electromagnetically energiz 
ing said field poles, a rotor member positioned between 
the field poles and within the electromagnetic field, said 
rotor being of magnetizable material and being mag 
netized to form permanent north and south poles at 
diametrically opposite points of its periphery, contact 
means operable by the rotor for supplying energizing 
current to the field winding, said energizing current and 
winding being proportioned so that the magnetic flux 
in said core portion caused by current flow in said wind 
ing is equal to the flux in said core portion resulting 
from said permanently magnetized rotor, said contact 
means being positioned relative to said rotor so that said 
electromagnetic field and permanently magnetic field to 
gether and said permanently magnetic field alone are 
alternately effective to produce movement of said rotor, 
the flux in the said core varying with each rotor move 
ment from a minimum to a maximum value, and a sec 
ond winding on said core the built up and decay of 
flux in said core generating an electrical current in said 
winding. 

3. A dynamotor comprising an electromagnetic field 
having a core, a pair. of field poles and a pair of wind 
ings alternately energizable for effecting reversal of polar 
ity of said field poles, at rotor positioned between said 
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field poles and within the magnetic field thereof, said 
rotor being of disk form and being permanently mag 
netized along a diameter thereof to provide permanent 
north and south poles, said field poles having arcuate 
pole faces positioned adjacent the periphery of the rotor 
and spaced therefrom to provide air gaps which decrease 
in width in the direction of rotation of the rotor, means 
operable by the rotor for supplying energizing current 
to the winding in opposite directions for effecting rever 
sal of polarity of said field poles during portions of each 
cycle of rotation of the rotor for producing both attrac 
tive and repelling forces which act on said rotor dur 
ing each energization of the winding to produce rota 
tion of the rotor, the current through said winding and 
the winding itself being so proportioned that the magnetic 
flux in said core portion caused by said electric current 
is equal to the flux in said core portion resulting from 
said permanently magnetized rotor whereby as the ro 
tor rotates the flux in said core portion varies from 
substantially zero to a maximum value, and means for 
applying a current derived from said flux variation in 
said core to an external circuit. 

4. A dynamotor comprising an electromagnetic field 
having a core portion, a pair of field poles and a pair 
of windings alternately energizable for effecting reversal 
of polarity of said field poles, a rotor positioned between 
said field poles and within the magnetic field thereof, 
said rotor being of disk form and being permanently 
magnetized along a diameter thereof to provide perma 
ment north and south poles, said field poles having arcu 
ate pole faces positioned adjacent the periphery of the 
rotor and spaced therefrom to provide air gaps which 
decrease in width in the direction of rotation of the 
rotor, means operable by the rotor for supplying ener 
gizing current to the winding in opposite directions for 
effecting reversal of polarity of said field poles during 
portions of each cycle of rotation of the rotor for pro 
during both attractive and repelling forces which act on 
said rotor during each energization of the winding to 
produce rotation of the rotor, the current through said 
winding and the winding itself being so proportioned that 
the magnetic flux in said core portion caused by said 
electric current is equal to the flux in said core portion 
resulting from said permanently magnetized rotor where 
by as the rotor rotates the flux in said core portion varies 
from Substantially Zero to a maximum value, and a 
second winding on said core the build up and decay of 
flux in said core generating an electrical current in said 
winding. 

5. A dynamotor comprising a core portion having a 
pair of field poles integral therewith, a winding on said 
core for electromagnetically energizing said field poles, 
a rotor member positioned between the field poles and 
within the electromagnetic field, said rotor member being 
permanently magnetized to form permanent north and 
south poles adjacent the ends thereof, contact means 
operated by the rotor for alternately making and break 
ing a Supply circuit to said field winding, said rotor 
being urged in one direction when said field winding 
is energized, and being returned to a normal position 
on de-energization of said field winding, said field wind 
ing being so proportioned with respect to the current 
supplied thereto that the flux resulting in said core from 
electrical energization of said winding is substantially 
equal to the flux flowing in said core due to said per 
manent magnetization of said rotor, the flux in said 
core varying with each oscillatory cycle of said rotor 
from a minimum to a maximum value, and means for 
applying a current derived from said varying flux to 
an external circuit. 

6. A dynamotor comprising a core portion having a 
pair of field poles integral therewith, a winding on said 
core for electromagnetically energizing said field poles, 
a rotor member positioned between the field poles and 
within the electromagnetic field, said rotor member be 
ing permanently magnetized to form permanent north 
and south poles adjacent the ends thereof, contact means 
operated by the rotor for alternately making and breaking 
a supply circuit to said field winding, said rotor being 
urged in one direction when said field winding is ener 
gized, and being returned to a normal position on de 
energization of said field winding, said field winding being 
so proportioned with respect to the current supplied there 

O 

6 
to that the flux resulting in said core from electrical 
energization of said winding is substantially equal to the 
flux flowing in said core due to said permanent mag 
netization of said rotor, the flux in said core varying 
with each oscillatory cycle of said rotor from a minimum 
to a maximum value, and a second winding on said core 
the build up and decay of flux generating an electrical 
current in said winding. 

7. A dynamotor comprising, in combination, an elec 
tromagnetic field having a pair of field poles and a wind 
ing alternately energizable and de-energizable for polar 
izing said field poles, a rotor positioned between said 
field poles and within the magnetic field thereof, said 
rotor being of disk form and being permanently mag 
netized along a diameter thereof to provide permanent 
north and south poles, said field poles having arcuate pole 
faces positioned adjacent the periphery of the rotor and 
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spaced therefrom to provide air gaps which decrease 
in width in the direction in which the rotor moves when 
said field poles are energized, means operable by the 
rotor for supplying energizing current to the winding for 
producing repelling forces which act on said rotor to 
produce movement in said one direction, said permanent 
magnetization of said rotor producing a restoring force 
to move the rotor in the opposite direction, the magnetic 
flux in the core portion of the electromagnetic field vary 
ing as said field winding is energized and de-energized 
whereby as the rotor oscillates the flux in said core por 
tion varies from a minimum to a maximum value, and 
means for applying the current derived from said flux 
variation in said core to an external circuit. 

8. A dynamotor comprising, in combination, an elec 
tromagnetic field having a pair of field poles and a wind 
ing alternately energizable and de-energizable for polar 
izing said field poles, a rotor positioned between said field 
poles and within the magnetic field thereof, said rotor 
being of disk form and being permanently magnetized 
along a diameter thereof to provide permanent north 
and south poles, said field poles having arcuate pole faces 
positioned adjacent the periphery of the rotor and spaced 
therefrom to provide air gaps which decrease in width in 
the direction in which the rotor moves when said field 
poles are energized, means operable by the rotor for sup 
plying energizing current to the winding for producing 
repelling forces which act on said rotor to produce move 
ment in said one direction, said permanent magnetization 
of said rotor producing a restoring force to move the 
rotor in the opposite direction, the magnetic flux in the 
core portion of the electromagnetic field varying as said 
field winding is energized and de-energized whereby as 
the rotor oscillates the flux in said core portion varies 
from a minimum to a maximum value, and a second 
winding on said core portion the build up and decay of 
flux in said core portion generating an electrical current 
at high voltage in said winding. 

9. A dynamotor comprising an electromagnetic field 
having a core portion, a winding thereon and a pair of 
field poles, said field poles being alternately energizable 
for effecting reversal of polarity thereon, a rotor posi 
tioned between said fieldpoles and within the magnetic 
field thereof, said rotor comprising a permanently magne 
tized bar mounted for oscillatory movement, means op 
erable by the rotor for making and breaking a circuit to 
Said field winding for producing attractive and repelling 
forces acting on said rotor during each energization of 
the Winding to produce movement away from a normal 
rest position, said permanently magnetized rotor provid 
ing a restoring force for restoring the rotor to the normal 
rest position upon the de-energization of said field wind 
ing, said flux resulting from energization of said field 
Winding as well as from permanent magnetization of said 
rotor passing through said core whereby as the rotor 
oscillates the flux in said core varies from a minimum to 
a maximum value, and means for applying a current 
derived from said flux variation in said core to an external circuit, said current being at a voltage many times that 
of the direct current input to said energizing winding. 
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