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This invention relates to motors and pro-
pulsion devices, and it has reference, more par-
ticularly, to what may be termed “reaction mo-
tors” of that kind wherein energy from a prime
mover, such as an electric motor, is pulsatively
applied to an eccentrically and - rotatively
mounted weight, in a manner whereby the cen-
trifugal forces that are incidentally set up in
the rotating weight may be expended and uti-
lized as a propulsion force for the vehicle with
which the motor is utilized.

1t is the principal object of this invention to
provide a machine, or motor, of the above stated
kind that may be utilized as a propulsion de-
vice for various types of vehicles and which is
particularly adapted to be used for experimental
purposes in class rooms, schools and educational
institutions as a means of demonstrating the
action and reaction of forces set up in rotating
bodies.

More specifically stated, the objects of the
present invention are to be found in the provision
of a machine of the above stated kind in com-
bination with a movable carriage, or vehicle,
comprising an electric motor, equipped with
means for pulsatively applying a driving force

to a rotatively mounted shaft, on which is fixed

s weighted arm; and wherein the motor, shaft
and the weighted arm are mounted upon a plat-
form that has a supporting axis upon which
the platform will oscillate incident to rotation
of the shaft and weight; the said shaft being
arranged. transversely of the direction of travel
of the vehicle, and the axis of oscillation being
horizontal and extending in the direction of
travel. ’

Other objects of the invention reside in the
details of construction; in the combination of
parts and in their mode of operation, as will
hereinafter. be fully described.

Tn accomplishing the above and other objects
of the present invention, T have provided the im-
proved details of construction, the preferred
forms of which are illustrated In the accom-
panying drawing wherein—-

Pig. 1 is a plan, or top view of a reaction motor
embodying the present invention.

Fig. 2 is an elevation of the machine and in-
dicating in dotted lines the oscillation of. the
pivotally supported platform.

Fig. 3 is a cross-section, on the line 3—3 in
Fig. 1.

PFig. 4 is a diagrammatical illustration of the -

rotation of the weight and oscillation of the
platform, : '

(CL. 35—19)

Referring more in detail to the drawing—

The machine herein illustrated comprises a
horizontal frame structure of rectangular form,
designated in its entirety by reference numeral
. This frame structure is supported at its op-
posite ends upon cross axles 2 and 3, and these
are equipped at their ends with suitable ground
wheels 4. Also, the axle mounting bearings 20
and 3a so contain the axles as to permit the
frame a certain amount of slippage longitudinal-
1y on the axles. :

Supported centrally upon the frame structure
{ is a platform, or base 6, which is adapted to
vertically oscillate, through a limited arc, upon
a horizontal supporting shaft 71 which is
mounted by brackets Tx on the irame i and
alined in the direction of travel of the vehicle,
as provided for by the supporting wheels.

Mounted upon the platform 6 is an electric
motor 10 which is fixed upon one end of the
platform and at one-side of the axis of oscilla-
tion and this motor has its drive-shaft 1 ex-
tending substantially horizontally and at a right
angle relative to the direction of the axis of os-
cillation and direction of travel, and has a radial
arm 12 fixed to its end. Mounted also on the
platform 6, and extended to the opposite side of
the axis of oscillation with reference to the mo-
tor, is a shaft 13. This extends transversely of
the direction of travel of the vehicle and in the
vertical axial plane of the motor shaft, but is
jocated at a ‘lower horizontal level, as will be
understood by reference to Figs. 2 and 3. The
shaft I3 is revolubly supported in bearings 14
and 15, fixed on the platform, and it extends at
one end beyond the side edge of the frame struc-
ture, as shown in Fig. 2, and at that end is
equipped with a radial arm 15 on which a weight
(7 is carried. This weight may be made either
adjustable along or as an integral part of the
arm,

Tt will here be explained that the shaft 1
which acts as a fulerum or axis is shiftable,
relative to the platform, so that the motor sup-
porting end thereof may be overbalanced by the
weight of the motor or that the other end of the
platform 6 may be the overbalanced end. 'This
is of consequence, as will be understood later.
For the operation now being described, the mo-
tor end of platform 6, by reason of position of
the fulcrum or axis of oscillation 1, is somewhat
lighter than the opposite end of the platform;
however, the over-weight of that end of the
platfofm is here shown as being counter-bal-
anced by the tension of two coiled springs 19
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having -ends attached to the platform and their
other ends attached to standards or uprights 20
fixed upon the frame structure, as will be un-
derstood by reference to Figs. 1 and 2.

At the inner end of the shaft 13, there is a
crank arm (8, and the crank end #8a of this arm
extends into a position to be engaged by the
radial arm 12 that is fixed on the motor shaft { l;
the arrangement of the arm (2 and the crank
arm (8 being such that they will engage in driv-

ing contact. It will further be explained that in -

the present construction, the crank arm 18 is
placed 90° in advance of the weight IT and its
suspending arm 16 on the axis of the shaft {3.
As an aid to a better understanding of the oper-
ation of the machine, it will be stated that in
the present instance the vehicle frame | is sup-
ported by the four wheels which are spaced ap-
proximately 30 inches apart across the mact.ne,
and approximately 18 inches between the front
and rear axles. The platform 6 which mounts
the motor and driven shaft is pivotally supported
at an intermediate point upon the frame I. The
right hand end of the platform, 6, as shown in
Fig. 1, in the present instance, is heavier than
the motor end to the amount that there is a sup-
porting pull of approximately 10 pounds divided
between the two springs 5. The arm (6 is ap-
proximately seven inches Iong and the weight is
approximately nine and one-half pounds.
Referring to Fig. 3, which is a view on line 3—2
in Fig. 1, it will be seen that the shaft [ of the
motor 10 is above the shaft 13, and that the arm
12 on motor shaft {1 will be engaged against
crank end 8a in its revolution, as indicated by
dotted circle A. When the arm 12 is in an up-
ward position, as shown in Fig. 3, the length
thereof acting as a lever against crank end (8a
in its revolution is shorter than the length there-
of that will be acting as a lever when in a down-
ward position, as indicated at 124. Referring to
these lengths as levers, the lower lever position
is longer than the upward lever position, and
hence is of a greater power transmitting magni-
tude. .
Referring now to Fig. 4, it is indicated that in
its revolution the weight I7 travels in a circular
path D, relative to shaft 3, but travels g path
as indicated by E relative to frame I of the ma-
chine, caused by oscillation of the platform 6

- and movement of shaft I3 from position F to po-
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sition G. Since the lever arm acting in arc A

designated in Fig. 3 is the shorter, the most speed’

will be atfained in the traveling of crank end
18a through this arc and the greatest effective-
ness of the power arm 6 is during the upward
travel of weight (7. The centrifugal force in the
revolving weight {7 operates to rock the plat-
form 6 downwardly.

In its downward movement platform 6 is pro-
pelled by the centrifugal force of the reveolving
weight 1T. These forces act against springs {9.

The maximum power is exerted by arm {2 when
it is at the bottom of the arc C by reason of its
longer effective leverage, This being the case,
arm (2 acting against crank 18a¢ causes an equal
reaction in the opposite direction on shaft i
and from there to the bearings of the motor push-
ing the motor in a direction corresponding to that
of the arrow in Fig. 1. At the same time arm i8
is pushed in the opposite direction by an equal
force. This force is transmitted to bearing 14

"pushing it in a direction opposite that of the ar-

row. These forces ordinarily would cause a turn-
ing movement of the vehicle about a vertical axis

2,088,115

through the center of gravity of the machine, but
this tendency to turn is changed to movement in
a forward direction for the reason that when
the revolving weight 17 is in approximately g
horizontal pesition going down it recelves an im-
pulse from the motor that increases its speed and
centrifugal force and the reaction from this im-
pulse is vertical and up, on bearing 5, and is
counteracted by the over balance weight of the
end of the platform 6 that mounts the bearing
15,

As the revolving weight 1 travels down the
arc, centrifugal force and overbalance weight
propels the platform 6 in a downward move-
ment.. This takes energy and as there is no con-
tact with the motor at this time this energy
is taken from the revolving weight reducing its
speed and centrifugal force. This downward
movement is allowed to continue unti] approxi-
mately 50% of the energy is lost, then it is
checked by the springs 19 at point G,

As the revolving weight 17T starts its upward
swing, platform 6 starts its upward movement.
As centrifugal force is still acting downward, this
centrifugal force retards the movement of plat-
form 6 upward, so not as much energy is returned
to the revolving weight 7 by the pull of the axis
on the revolving weight (7 during its upward
movement as it received during its downward
movement, hence the revolving weight (T has
less speed and less centrifugal force at point
H than at point J. ‘This difference in forces
propels the vehicle in the direction of the arrow.

The effect of the overbalance of the outer end
of the platform 6 with weight (17 exerting a force
on the bearing 15 end is graphically illustrated
by Figure 4,

The falling weight and centrifugal force are
acting in the same direction during the down-
ward course of revolving weight T oscillating
the end of the platform 6 and making the dis-
tance of travel of the weight 7 longer, as
H—K-—J as compared with J—M-—F. During
this latter course of the revolving weight (7,
centrifugal force and the weight are acting in
opposite directions making the distance traveled
by the weight I7 less.

The movement of the revolving weight {7 from
H to M to J is as near circular motion as possible
so that there is small change in speed and cen-
trifugal force and in action and reaction.

Should it be desired to cause the vehicle to
travel in a circular path then motor end of plat-
form 6 should be made heavier than the oppo-
site end by moving axis 1. 'This becomes more
effective by decreasing the length of the arm {6
and arm 2 is changed 180°. This causes the re-
versing of the oscillation of the platform 6 and
propels the vehicle in a circular path. Tt is more
effective if placed on 2 platform that will re-
volve.

It is propelled in a circular path because the
motor is pushed forward by the reaction from
arm {2 in the direction of the arrow and the re-
action on bearing (4 and the revolving weight 17
are in the opposite direction.

With the approximate specifications before re-
cited, the vehicle will advance approximately
eight inches for each revolution of the shaff 13.

The direction in which the vehicle travels, nat-
urally, is determined by the direction of rota-
tion of the motor; the relative position of weight
{7 to crank arm 18 on shaft 13, and also the 1o-
cation of the axis of oscillation 1. The vehicle
as herein illustrated travels in the direction of
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the arrow adjacent to Fig. 1. When the direc-
tion of the motor is reversed and the extended
direction of the crank arm I8 is reversed from
that illustrated, it is apparent that the vehicle
would move in the opposite direction; also when
the axis of oscillation is shifted so that the motor
over-balances the other end of platform 6, and

. the crank arm 18 is revolved 180° from its initial
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position, the vehicle travels in a circular motion.
To preserve the plane of rotation of the revolving
weight 11, the framework slides on the axles back
and forth.

Explanatory to the invention, it will be stated
that in an arrangement of this character, where
the platform 6 is pivotally supported for oscillat-
ing movement upon the axis 1, it would be pre-
sumed that during operation of the machine, the
extent of oscillating movement would gradually
increase. However, there is a limit to the extent
of oscillation and this remains constant so long
as the motor speed is constant. The reasons for
this limit to the extent of oscﬂlatlon is ex-
plained as follows:

The impulses from the motor are only momen-
tarily applied, and they take place when the ro-
tating weight arm 6 is in a horizontal position
and push the rotating weight downward. The
corresponding reaction pushes the bearing 15 up-
ward. This causes a break in the periodic vibra-
tion and causes a loss in energy in the weight.

It is to be understood that varicus details of
construction might be modified, or altered, with-
out departing from the spirit of this invention,
and therefore, it is not the intention that the
present claims shall be limited to the details here-
in shown, but that the claims shall be given an
interpretation that is commensurate with the in-
vention disclosed.

Having thus described my invention, what I
claim as new therein, and desire to secure by Let-
ters Patent, is—

1. A device of the character described, com-
prising a mobile vehicle, a platform mounted

thereon for pivotal movement on a horizontal axis -

that extends in the general direction of travel
of the vehicle, means resiliently supporting the
platform for movement on its pivotal mounting,
a motor on the platform, a shaft mounted on the
platform and alined with the motor to be rotat-
ably driven thereby and a weighted arm fixed to
the said shaft extending radially therefrom.

2. A device as in claim 1 wherein the driven

shaft is transverse to the direction of travel and
extends to one side of the vehicle, and has said

‘weighted arin fixed to its outer end. -

3. A device of the character described, com-
prising a mobile vehicle, a platform mounted on
the vehicle for pivotal movement about & sup-

3

porting axis extending in the direction of travel
of the vehicle, a motor mounted on the platform
at one side of the supporting axis, a shaft mount-
ed on the platform at the other side of the axis
and extending to the side of the vehicle, 2
weighted arm fixed to the outer end of the said
shaft, a lever arm on the motor shaft, a crank
arm fixed on the other shafi to be engaged by the
lever arm, thereby providing a driving connec-
tion between the motor shaft and inner end of
said driven shaft to effect a pulsa.twe applica-
tion of driving power.

4. A device as in claim 3, wherein the weight
on the platform at that side of the axis support-
ing the weighted arm is greater than that at the
opposite side and springs are arranged to re-
siliently support that end and permit vertical
oscillation under influence of centrlfugal force
imparted to the weighted arm.

5. A device of the character described com-
prising a wheel supported vehicle, a platform
mounted thereon for pivotal movement about a
supporting axis, extending horizontally in the di-
rection of travel of the vehicle, a motor mounted
on the platform with its shaft transversely of
the direction of travel, a shaft mounted on the
platform offset below, but parallel with the axial
line of the motor shaft and extended to the side
of the vehicle, a weighted arm fixed to the outer
end of said shaft, a crank arm fixed to its inner
end, and a radial arm on the motor shaft adapted
to engage in driving contact with the said crank
arm.

6. A device of the character described, com-
prising a frame, cross axles supporting the frame,
ground wheels mounting said axles; said frame
being slidable lengthwise on the axles; a plat-
form mounted on the frame for limited pivotal
action about an axis that extends in the direc-
tion of travel of the vehicle, a motor mounted
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on the platform, a driven shaft revolubly mount- .

ed on the platform and extended to one side of
the vehicle, a weighted arm fixed to the outer end
of the shaft, means resiliently supporting the
platform and permitting osciilation by reason of
centrifugal forces created by the rotation of said

45

weighted arm; said motor having its shaft par-

allel with the said driven shaft, but offset above its

axial line, a crank arm on the motor shaft and an -

arm on sald shaft adapted to be acted on by said
crank arm to rotate the shaft.’

7. A device as in claim 6 wherein the crank
arm and the weighted arm are fixed to the shaft
at a right angle to each other.

8. A device as in claim 6 wherein the platform

- _will oscillate under influence of the centrifugal

“forces applied through the weighted arm.
THOMAS NEFF.
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