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[57] ABSTRACT

A mechanical propulsion systemn characterized by a
housing, a number of power racks rigidly disposed
within the housing, a load carriage coupled to the
power racks for forward or reverse rotary thrust mo-
tion with recoil action, and means for driving the load
carriage rearwardly during acceleration as the power
carriage moves forwardly with the housing, Once the
power carriage and a load carriage are in equilibrium,
excess thrust is transferred to the housing and power
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1
MECHANICAL PROPULSION SYSTEM

CROSS5 REFERENCE TO RELATED
APPLICATIONS

‘This application is a continuation-in-part of copend-
ing Pat. application Ser. No. 06/685,333 filed 12/24/84,
now abandoned; which is a continwation-in-part of ap-
plication Ser. No. 06/426,261 filed 09/29/82, now aban-
doned; which was a continuation-in-part of Pat. applica-
tion Ser. No. 06/403,555 filed 7/30/82, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invenfion

This invention relates generally to mechanical pro-
pulsion systems which operate on land or on water,

2. Description of the Prior Art |

The prior art discloses several mechanical propulsion
systems which utilize 2 reciprocating or vibratory mem-
ber to propel a device. For example, in U.S. Pat. No.
3,530,617 of Halvorson et al. a vibration driven vehicle
is disclosed including a rotating imbalance which causes
a spring to vibrate at its characteristic frequency, im-
parting a thrust to the vehicle.

In ULS. Pat. No. 4,242,918 of Srogi a mechanical
propulsion system 1s described which imparts a driving
foree by means of a shuttle accelerated slong a linear
path. The shuttle is returned to its original position after
it reaches the end of its path.

U.a. Pat. No. 3,492,88] of Auweele teaches a prime
mover which can move a vehicle in space, on earth, in
the water, or in the air. The device includes a pair of
displaceable masses, where a first mass is driven in re-
ciprocation by a crank and rod assembly. Kinetic en-
ergy from the first mass is stored as potential energy in
a spring, where it i1s converted back into kinetic energy
to provide thrust to a second mass.

SUMMARY OF THE INVENTION

It 1s an object of this invention to provide a mechani-
cal propulsion system which will operate in many dif-
ferent land and water environments.

It is a further object of this invention to provide a
mechanical propulston system which is more efficient
than the reciprocating or vibratory propulsion systems
of the prior art.

Briefiy, the invention includes a housing for support-
ing and protecting the working parts of the device, a
number of housing racks attached between the front
and rear walls of the housing and thrust plates, a load
carriage coupled to the housing racks for forward or
reverse motion with recoil action within the housing, a
forward spring plate carried by the front end of the load
carriage and capable of independent limited distance
linear recoil motion, a rearward spring plate supported
from the rear end of the load carriage and capable of
independent limited distance linear recoil motion, and a
power carriage assembly coupled to the load carriage
for independent continuous forward or reverse motion
imparfed to housing and load with any simultaneocus
rearward or forward recoiling action due to building up
momentum and spring pressure at the beginning of
starting or increasmg acceleration. The load carriage
has a forward power plate positioned betwean the for-
ward spring piate and the forward end of the housing,
and a rearward power plate positioned between the
rearward spring plate and the rearward end of the hous-
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intg. A number of power racks rigidly coupled to the
forward power plate and to the rearward power plate.

A drive shaft 1s rotatably coupied between the for-
ward and rearward ends of the housing, and a worm
screw gear 15 rotatably coupled between the forward
and rearward ends of the power carriage to convert
rotational energy to linear energy imparied on the
power carriage. A pair of transverse worm drive gears
are rotatably coupled between the right and left side -
ends of a transverse load carriage and are engaged with
the worm screw gear of the power carriage and rotate
around a transverse axis substantially perpendicular to
the axis of drive shaft rotation. The transverse worm
drive gears are couwpled through differentials; and a
number of orbital, planetary, and sun gears of the first
planetary gear drive system which are coupled to and
through a number of rack drive spur gears, vertical and
horizontal bevel] gears of the bevel lock thrust drive
gear sysiem are all coupled to the linear gear power
racks of the power carriage to impart a linear force to
the housing.

In aperation, the rotation of the drive shaft causes a
corresponding rotation of the various gears ending with
the orbital and rack drive spur gears which are in gear
meshed contact with the linear gear power racks of the
power carriage and housing. The thrust rotating worm
screw gear of the power carriage is in gear meshed
contact with worm drive gears of the load carriage,
which encounters simultaneously the inertial load resis-
tance generated as a primary reaction causing the
power carriage to react and move towards the front of
the housing and the load carriage to react by. moving
rearwardly or recoilingly towurds the rear end of the
power carriage.

'This action builds up momentum and pressure 10 an
exient that, just before an equilibrium condition is
reached, the power carriage remains motionless with
the housing due to the fact that during the load car-
riage’s rearward recoiling it buiids np momentum and
pressure 1n the orbital and rack drive spur gears of the
load carriage, which is in gear meshed contact with
both linear gear power racks. This prevents the power
carriage from moving away towards the rear end of the
motionless housing under ncreasing momenium and
pressure that is transmitted to the rear end of the power
carriage, which is held motionless with the housing

until an equilibrium condition is reached.

During the process of building up momentum and
pressure, a number of springs are compressed between
the rear end of the recoiiing or rearwardly moaving
thrust transmitting load carriage, storing up potential
spring pressure energy until an equilibrium condition is
reached and surpassed, converting potential spring
pressure energy into kinetic energy. The thrust rotating -
orbital and rack drive spur gears of the rearward mov-
mg load carriage which are in gear meshed contact with
the linear gear power racks develop a thrust simulta-
neously to the housing and power carriage causing a
torward movement to be imparted to the housing and
power carriage with the rear end of the power carriage
moving forward towards the rear end of the recoiling
or rearwardly moving thrust transmitting load carriage.
This increases the spring pressure to the rear end of the
recoiling or rearwardly moving thrust transmitting load
carriage, forcing the thrust transmitting load carriage to |
move forward in the same direction simultaneously
with the now forwardly moving housing and power
carriage,
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During the process of building up momentum and
pressure to overcome the inertial load resistance, a pri-
mary reaction is generated and iransmitted to the power
carriage by means of a worm screw gear in gear meshed
contact with the worm drive gears of the recolling or
rearwardly moving thrust transmitting load carriage
This, in turn, causes the power carriage and housing to
move in a forward direction aided by the compressed
front springs via the froat spring plate of the load car-
riage. The front spring plate is energized by the recol-
ing or rearwardly moving thrust transmitting load car-
riage through a second planetary gear system i gear
meshed contact with linear gear power racks of the
power carriage to neutralize, cancel ouf, or balance the
ineriial load resistance transmitted against the rear end
of the motionless or forward moving power carriage.

The action of the forward moving housing and power

carriage when power is not increasing reaches an egui-
librium of constant velocity with the thrust transmitting
load carriage. Adding extra power with an increase to
maximum acceleration capses the forward moving
throst transmitting load carriage to recoil rearward
with a temporarily redaced forward moving velocity
accompanied with an increase of spring pressure trans-
mitted against the rear end of the forward moving
power carriage. The increased spring back pressure s
thus neutralized, canceled out, or balanced with the
increase of primary reaction transmitted to the power
carriage to cause a forward motion aided by the in-
-creased front spring pressure.
The front springs are compressed, causing no reduc-
~ tion in velocity of the power carriage’s forward move-
ment, until maximum equilibrium of constant velocity
and pace keeping condition is reached between the
forward moving housing, power carriage, and the maxi-
mum reduced thrust transmitting load carriage. Thus, a
- maximum reduced thrast rotating orbital and rack drive
spur gears loss of thrust rotations 15 converted into a
forward velacity.

When the maximum powered rotating worm screw
gear of the power carriage has a spiraling linear veloc-
ity that is equal to that of the forward maximum veloc-
ity of the load carriage’s worm drive gears, circumfer-
ential rotational velocity maximum velocity has been
attained. Shutting off power of a counter-clockwise
thrust rotation of the orbital and rack drive spur gears
causes counter-clockwise rotation to stop instantly, and
simultaneously to begin to move forward with a clock-
wise rotation with the load carriage, which is induced
and activated into forward motion to & neufral midway
position within the power carriage during the spring
decompressing releasing action.

This causes the forward mowving orbital and rack
drive spur gears to rotate in a clockwise direction due tG
their gear meshing contact with the underside of the
load linear gear power racks, causing clockwise rota-
tion accompanied with the reduction of counter-clock-
wise thrust rotation for any forward motion. In addition
to the above mentioned action, the generation of the
primary and primary induced and activated secondary
reactions are mechanically synchronized to start and
stop automatically and simultaneously. Any forward
linear movement from minimuem to maximum accelera-
tion in vetocity transmitted to the load carniage causes
from minimum to maximum loss of counter-ciockwise
thrust rotations transmitted by the orbital and rack
drive spur gears, which are mechanically transmitted
automatically to the differentials through the first plane-
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tary gear drive system and through the bevel lock thrust
drive gear system.

An advantage of this invention is that it can be used to
provide thrust for many types of vehicles.

Another advantage of this invention s that it pro-
vides thrust in more efficient manner than mechanical
propulsion sysiems in the prior art since 1t does not
utilize reciprocating or unbalanced members.

These and other objects and advantages of the pres-
ent mvention will no doubt become apparent upon a
reading of the fellowing descriptions and 2 study of the

several figures of the drawing.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is an cross sectional, elevational view of the
present invention;

FIG. 2 is an enlarged, cross sectional view of the
portion of FIG. 1 encircled by line 2—2; and

FIG. 3 is cross-sectional top plan view taken along
line 3—3 of FIG. 1;

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT(S)

Referring to FIGS, 1-3, a mechanical propulsion
systemn 10 in accordance with the present inveniion
includes a housing 12, a plurality of housing racks 14
coupled to the end thrust plates of the housing, a load
carriage 16 supported by housing racks 14, and a power
carriage 18 supported by load carriage 16. Propulston
system 10 is divided into four egual guadrants, one of
which is encircled by broken line 2. Only the compo-
nents within the quadrant 2 will be numbered, but it
shonid be understood that the corresponding compo-
nents in the remaining three quadrants are identical in
construction and function, although, as will be ex-
plained subsequently, the lower transverse drive gears
assembly rotates in the opposiie direction than the
upper transverse drive gear assembly.

Referring now with special reference to FIGS. 1 and
2, the propulsion sysiem further mecindes a drive shaft
20, a screw gea 22 keyed to rotate with drive shaft 20 by
barrel bearings 24, and a transversely rotating worm
gear 26. A differential 28 inciudes a differential housing
30, and a differential gear assembly 32 including a pair
of horizontal miter gears 34 and 36, and a pair of verti-
cal miter gears 38 and 40. Horizontal miter gears 34 and
36 are removably attached to differential housing 30 by
fasteners 42 and 44.

A transverse shaft 46 is rotatably supported by load
carriage 16 with bearings 48. Vertical miter gear 38 is
affixed to transverse shaft 46 for rotation therewith, as
indicated by the broken crossed line 50,

A first orbital gear assembly 52 includes an orbital
gear housing 54 and a first planetary gear assembly 56
disposed within the orbital gear. The orbital gear hous-
ing has a transverse extension 58 which is attached to
and rotates with vertical miiter gear 40. Transverse ex-
tension 58 is separated from transverse shaft 46 by a
bearing 60.

The first planetary gear assembly includes a number
of outer planetary gears 62 engaging the inner diametric
surface of the first orbital gear 52, and a central or sun
gear 64 engaged with planetary gears 62. As indicated
by the broken crossed hine at 66, central or sun spur gear
64 15 attached to transverse shaft 46.

A bevel lock thrust drive gear assembly 200 includes
an orbital gear attached plate and gear hub 201, vertical
bevel gear 202, 2 number of horizontal bevel gears 205,
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horizontal bevel gear housing 206, a namber of horizon-
tal bevel gear shafts 207, a vertical bevel gear 204, rack
" drive spur gear 210, iinear gear power rack 97, and
planetary gear housing plate 56 attached to gear hub
extension 211 which rotates around shaft 46 separated
by bearing 213,

The function of the differentiais 28 and the first plane-
tary gear drive system 52 and the bevel lock thrust drive
gear system 200 is to provide counterclockwise rotation
and thrust under vartous changes of reduced thrust
rotation transmitted by the orbital and rack drive spur
gear 32 and 2H). Any increase in counterclockwise
thrust rotations transmitted to the differential gear
housing 30 is accompanied by a corresponding decrease
of counterclockwise thrust rotations transmitted by the
orbital and rack drive spur gear 52 and 210. The loss of
counterclockwise thrust rotations is represented as a
constant or minimum fo maximum acceleration in linear
velocity and distance the load carriage 16 has traveled
in relation 1o the forward moving housing 12 and power
carriage 18. This is not the same velocity and distance as
the outside of vehicle’s velocity and distance of forward
or reverse travel, but is actually a significant increase
transmilied and imparted to the vehicle through hous-
ing 12 and power carriage 18 by the forward moving
and thrust transmitting load carriage 16.

The mechanism is not reguired to keep pace with
earth's ground surface with the forward moving vehi-
cle. This performance is accomplished through a differ-
ential 28, a first position planetary gear drive system 52,
and a bevel lock thrust drive gear system 200, of which
the former assembly consists of an integrat worm drive
gear 26 and differential gear. housing 30, two vertical
differential miter gears 38 and 40 in gear meshed
contact with two hortzontal differential miter gears 34
and 36 which are attached on and fixed to rotate with
differential gear housing 30.

The second assembly consists of an integral vertical”

differential miter gear 40, extension 58 and. ontside and
instde gear meshed orbital drive spur gear 52, four plan-
etary spur gears 62 with each opposite pair cancelling
or balancing power and reaction effects, central sun
spur gear 64 fixed to shaft 46 for rotation, planetary gear
housing plate 56, and gear hub extension 211 which is
free to rotate around shaft 46 separated by bearings 213.
The latter assembly conststs of an orbital drive spur
gear 52 attached to bevel gear plate and gear huob 201,
vertical bevel gear 202 in gear meshed contact with four
horizontal bevel gears 205 with each opposite pair can-
celling or balancing power and reaction effects, the
bevel gears 205 being in gear meshed contact with plan-
etary gear housing plate 56 and gear hub extension 211
mounted vertical bevel gear 204, four horizontal bevel
gear shafts 207 mounted to the inside diameter of the
horizontal bevel gear housing 206, and a rack drive spur
gear 210 in gear meshed contact with linear gear powetr
rack 97 of power carriage 18.

The requirement of the differential 28 is to apply
equal load and resistance to each vertical differential

miter gear 38 and 40 for full equal thrust and to prevent.

rotation of the horizontal differential miter gears 34 and
36 except for a change in direction of a dynamic force
affecting the egual load and resistance. The wvertical
differential miter gear 40 is directly in gear meshed
contact with the load and housing 12 and power car-
riage 18 through linear gear power racks 14 and 96 and
by means of extension 58, which 1s an integral part of
the orbitai drive spur gear 82, of which the outside gear
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6
diameter is in gear meshed contact with linear gear
power racks 14 and 96 of the load. Vertical differential

miter gear 38 is fixed to shaft 46 for rotation and is

indirectly contacted with the load through shaft 46,
central sun gear 64 fixed to shaft 46 for rotation there-
with and which is in gear meshed contact with four
planetary spur gears 62, which are, in turn, in gear
meshed contact with the inside gear diameter of the
orbital drive spur gear 52, and through the planetary
gear housing plate and gear hub extensions 856 2nd 211
mounted vertical beve] gear 204 is in gear meshed
contact with horizontal bevel gears 205 and vertical
bevel gear 202.

With the start of differential gear housing 30 counter-
clockwise rotation, vertical differential miter gear 40
remains stationary because of direct load resistance,
causing counterclockwise rotating differential gear
housing 30 and horizontal differential miter gears 34
and 36 start 10 rotate counterclockwise around station-
ary vertical differential miter gear 40, causing horizon-
tal differential miter gears 34 and 36 to transmit counter-
clockwise rotation to verticai differential miter gear 38,
which is fixed to shaft 46 for rotation. This causes cen-
tral sun gear 64 fixed to shaft 46 1o rotaie counterclock-
wise, which is in gear meshed contact with planetary
spur gears 62 to cause a change in direction of rotation
to clockwise, which is transmitted 1o planetary gears 62
which are in gear meshed contact with the inside gear
diameter of the loaded non-rotating orbital drive spur
gear 52 upon which the planetary spur gears 62 (due to
the clockwise rotation) react against the gear meshed
tecth of the inside gear diameter of the loaded non-
rotating orbital drive spur gear 52, causing a transmis-
sion of a counterciockwise rotation to the planetary
gear housing plate 56, and pear hub extension 211
through the planefary gear shafts mounted upon the
planetary gear housing plate 56 causing gear hub exten.
sion 211 mounted vertical bevel gear 204 to rotate in a
counterclockwise direction which is in gear meshed-
contact with horizontal bevel -gears 205, causing z
change in direction of rotation to clockwise which is
transmitted to horizontal bevel gears 205 which are in

gear meshed contact with loaded non-rotating orbital

drive spur gear 52 which is attached to the wertical.
bevel gear plate and gear hub 201, with the gear hub
mounied to vertical bevel gear 202 upon which the
horizontal bevel gears 205, due to clockwise rotation
againsgt the gear teeth mesh of the vertical bevel gear.
202, transmit a clockwise roiation gear pressure against
the loaded non-rotating orbital drive spur gear 52,
which reacts back to horizontal bevel gears 205, trans-
mitting to horizontal bevel gear shafts 207 a counter-
clockwise linear directed pressure against the horizon-
tal bevel gears housing 206 and rack drive spur gear
210, which 15 in gear meshed contact with the loaded

linear gear power rack 97 of the power carriage 18,

causing the one sided counterclockwise rotation of
take-up-play or tolerance between all inside gears to
cease and lock together to a stop.

During the above function, the complimentary upper
right quadrant differential gear housing’s horizontal
differential miter gears will be rotating in clockwise
direction against the compilimentary upper right quad-
rant ioaded non-rotating orbital drive spur gear causing
the complimeniary upper right quadrant vertical differ-
ential miter gear, which is affixed to the same shaft 46,
to rotate m the counterclockwise direction that was
discussed with reference to vertical differential miter
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gear 38, and continue to the same conclusion (being
locked together to a stop).

Simultaneously, the lower left gquadrant differential
gear housing’s horizontal differential miter gears will be
rotating in a clockwise direction against the lower left
guadrant loaded non-rotating orbital drive spur gear,
causing the lower left guadrant vertical differential
miter gear, which is fixed to & lower quadrant shaft
similar to shaft 46, to rotate in a clockwise direction and
continue to the same conclusion of being locked to-
gether to a stop. The compiimentary lower right quad-
rant differential gear housing’s horizontal differential
miter gears rotate in a counterclockwise direction
against the complimentary lower right quadrant leaded
non-rotating orbital drive spur gear, causing the compli-
mentary lower right quadrant vertical differential miter
gear, which s fixed to lower shaft similar 10 shaft 46, to
rotate clockwise and continrue to the same conclosion of
being locked together to a stop. |

These actions bring all inside, gear meshed tolerance
or slack gears take-up play, bringing the one sided
upper left quadrant counterclockwise rotation of the
horizontal differential miter gears 34 and 36 around the
loaded non-rotating vertical differential miter gear 40 10
a stop which causes counterclockwise rotating vertical
differential miter gear 38 come to a stop and lock te-
gether with the loaded non-rotating vertical differential
miter gear 40, shaft 46, central sun gear 64, planetary
spur gears 62, planetary gear housing plate 36 and hub
. extension 211 mounted bevel gear 24, horizontal bevel
gears 205, loaded non-rotating orbital drive spur gear 52
- attached plate and gear hub 201 mounted vertical bevel
gear 202, loaded non-rotating orbital drive spur gear 52
and loaded non-rotating rack spur drive gear 210 all
locked together with no rotation to continue counter-
clockwise rotation against the loaded linear gear power
-racks 14, 96, and 97. The differential gear housing 30,
. the first position planetary gear drive system 52 and
bevel lock thrust drive gear system 200 with load resis-

.. tance non-rotating inside gears continnes to rotate coun-

terclockwise as whole assemblies mounted on the load
carriage 16 to begin the initial process of building up
momentum and spring pressure by the counterclock-
wise rotation of the orbital and rack drive spur gears 52
and 210 against the linear gear power racks 14, 96, and
97 of the housing and power carriage 12 and 18.

Load carriage 16 is caused to recoil or move rear-
wardly towards the rear end of the now stationary or
motionless power carriage 18 with housing 12. This
action starts the generation of the primary and the pri-
mary induced and activated secondary reactions, caus-
ing the primary reaction to induce and activate the
power carriage 18 and housing 12 into a2 forward moe-
tion in which the primary induced and activaied sec-
ondary reaction simultaneously causes the generation of
a counter-acting force 1o cancel out or batance the load
resistance transmitted io the rear end of the now mo-
ttonless power carriage I8 through a second position
planetary gear system 74 by compressing the {ront
springs 114 and applying spring pressure to the front
end of the power carriage 18 until an equilibrivm condi-
tion is reached and surpassed.

The power carriage 18 and housing 12 move forward
with the rear end of the power carriage 18 moving
toward the rear end of the recoiling or rearward mov-
ing thrust transmitting load carriage 16, causing an
increase in the receiling or compressing Spring pressure
transmitted io the rear end of the load carriage 16, forc-
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ing load carriage to move forward in the same direction
simultaneously with the now forward moving power
carriage 18 and housing 12. The instant load carriage 16
starts to move forward at constant or from minimam to
maximum velocity, a change takes place with a reduc-
tion in counterclockwise thrust rotation transmitted by
the orbital and rack drive spur gears 52 and 210, which
are in gear meshed contact with the underside of the
load’s linear gear power racks 14, 96, and 97. Due to
clockwise rotation, when moving forward, this causes
the reduction to be transmitted to the vertical differen-
tial miter gear 40 for mechamnical transmission coincid-
ing with any constant or changing rates of minimum to
maximum acceleration in linear velocity and distance
traveled by the forward moving thrust transmitting
ioad carriage 16 in relation to the forward moving hous-
ing 12 and power carriage 18.

Horizontal differentral miter gear 34 and 36 rotate
counterclockwise with the faster counter clockwise
rotating differential gear housing 34, from which action
horizontal differential miter gears 34 and 36 are coun-
terclockwise rotating against the slower counterclock-
wise rotating vertical differential miter gear 40. The
counterclockwise rotation of the horizontal differential
miter gears 34 and 36 are added to the rotations of the
faster counterclockwise rotating differential gear hous-
ing 30 to transmit the increased counterclockwise rota-
tions to vertical differential miter gear 38 fixed to shaft
46 for rotation, and transmitting the increased counter-
clockwise rotation to central sun gear 64 which is fixed
to shaft 46 for rotation.

Planetary spur gear 62 rotates clockwise away from
the inside gear diameter under contact pressure be-
tween increasing rotation against the slower counter-
clockwise thrust rotating orbital drive spur gear 352,
causing planetary gear assembly plate 56 and gear hub
extension 211 mounted vertical bevel gear 204 to rotate
in a counterclockwise direction which 1s in gear meshed
contact with four horizontal bevel gears 205, causing a
change in the direction of rotation to clockwise which
is transmitted to horizontal bevel gears 205, which are
in gear meshed contact with the orbital drive spur gear
52 mounied plate and hub 201 and vertical bevel gear
202 causing vertical bevel gear 202 to rotate in a ciock-
wise direction with the redoced or reducing counter-
clockwise thrust rotating orbital and rack dnive spur
gears 52 and 210. The clockwise rotating horizontal
bevel gears 205 locks reduced counterclockwise thrust
with clockwise reducing rotating wvertical bevel gear
202 with counterclockwise roiafing vertical bevel gear
204, causing rack drive spur gear 210 to transmit re-
duced counterclockwise thrust rotation along with or-
bital drive spur gear 52 due to the equal and opposite
rotation of vertical bevel 202 and vertical bevel gear
204 with simultanecus counter clockwise thrust rotation
transmitted by orbital and rack drive spur gears 32 and
210.

Reducing the power, acceleration, and velocity m-
parted to the forward moving housing and power car-
riage (which appears motionless to the forward movmg
pace keeping load carriage) causes the extra spring
pressure generated in the previous higher acceleration
and velocity to be imparted to the forward moving
housing and power carriage to release the extra com-
pression spring pressure by forcing the forward moving
pace keeping load carriage to move forward in a new
position. This matches the inertial load resistance from
which action the counterclockwise rotation is further
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reduced until the forward moving pace keeping load
carriage reaches constant velocity with the reduced
accelerated forward moving housing and power car-
riage, and to resume a power related lower counter-
clockwise thrust rotation.

Turning off the power causes the counterclockwise
thrust rotating orbital and rack drive spur gears to stop
instantly and roll forward with a clockwise rotation due
to 1ts gear meshing contact under linear gear power
racks 14, 86, and 97. The imparted momentum of the
forward moving vehicie is transmitted by the chassis
moonted housing with the load carriage moving for-
ward 1o a neatral position midway within the length of
the power carriage.

A pair of bracket portions 68 extend downwardly
from an upper portion of load carriage 16. A flanged
load wheel 70 is rotatably coupled to bracket portion 68
by an axle 72. Load wheel 70 rides along the smooth
upper surface of housing rack 14.

A second orbital gear 74 is coupled to a2 power rack
76, which can also be described as a secendary reaction,
double gear edged, linear power gear rack. A secondary
reaction is generated by the primary reaction induced
and activated by the load carriage moving towards the
rear end of the motionless or forward moving power
carriage, causing the orbital drive spur gear 74 of the
second planetary gear system which is in gear meshed
contact with double edged tooth linear gear rack 76 to
rotaie a limited circumferential distance with spur gear
94, which is in gear meshed contact with the shounldered
forward moving linear gear power rack 92. This pushes,
in a forward direction, a front spring plate 88' of the
load carriage and compresses front spring 114 to apply
pressure against the front end of power carriage to
cancel out, neutralize, or balance the inertial load resis-
tance against the power carriage.

A second planetary gear assembly 78 includes plane-
tary gears B0 rotatably coupled to load carriage 16 by
axle fasteners 82, and a transversely elongated spur gear

.. B4 engaged writh planetary gears 80. Elongated spur

gear 84 is supported for coaxial rotation around trans-
verse shaft 46 by bearings 86.

Spring plates 88 and 88" are coupled to load carriage
16 by center and concentric slide rods 90 and 91. A
double shouldered spring plate linear gear rack 92 is
engaged with spring plates 88’ and 88”. A spur gear 94
is attached 10 elongated spur gear 84 and engages spring
plate lincar gear rack 92.

A power rack 96 and 97 are attached to forward and
rearward sections of power carriage 18 (which are es-
sentially removable thrust plates}). A flanged wheel 102
engages the upper, side edge surface of power carriage
1B and is rotatably coupled to load carriage 16 by an
axle 104. Transverse shaft 46 is further supported by
bearings 106.

Referring now more specifically to FIG, 3, the me-
chanical propulsion system 10 of the present invention
further includes a flywheel plate 108 (which serves as a
prime mover coupling) attached to the end of drive
shaft 20, and a pair of main bearing assemblies 110 and
112 supporting the drive shaft 20. Four compression
springs 114 are retained between the power carriage 18
and the spring plates 88’ and 88", More specifically, two
of the springs 114 are held between forward plate 18’ of
the power carriage and forward spring plate 88, and
two springs 114 are held between rearward plate 18" of
power carriage 18 and the rearward spring plate 88",
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10 -
Plates 18°, 18", 88’, and 88", may be be provided with
spring posts 116 to hold the springs in position.

In operation, a power source such as the output shaft
of an internal combustion engine is attached to flywheel
coupling piaie 108 of the present invention. All rota-
tions around an axis parallel to drive shaft 20 will be

" described from a poinl of view of line F—F, an all

rotation around a transverse axis parallel to transverse
shaft 46 will be taken from the point of view of L—L.

Screw gear 22 is cut with a right-hand thread and
rotates counter clockwise as viewed from the front of
the device along line F—F. The counter clockwise
rotation of serew gear 22 causes the right hand thread
leads to spiral to the right in a linear clockwise direction
towards the transverse worm gear 26 as viewed from
the front of the device along line F—F. This transmits
counterciockwise rotation to worm gear 26 as seen or
viewed from |me L—L on the left side of housing 12.

The counterclockwise rotation of transverse worm
gear 26 causes the housings 30 of the differential gears
28 to rotate counterclockwise.. Through the action of
the differential gears 34-40, transverse extension 58
causes orbital gear 52 to rotate in a counterclockwise
direction. Since vertical miter gears 38 are rigidly af-
fixed to transverse shaft 46, it t00 is rotating counter-
clockwise and consequently drives sun spur gear 64
which is In gear meshed contact with planetary spur
gear 62 and which is rotating in a clockwise direction
away from the inside gear diameter of the orbital drive
spur gear 52. This causes planetary gear housing plate
26 and gear hub extension 211 mounted vertical bevel
gear 204 1o rotate counterclockwise, which is in gear
meshed contact with horizontal bevel gears 205, chang-
ing the rotation to clockwise to coincide with the Joss of -
countetclockwise thrust rotation of the orbital and rack
drive spur gears 52 and 210 when the load carriage 16 is
moving forward.

The counterclockwise rotation of first orbital and
rack drive spur gears 34 and 2190 at the start causes the
entire load carriage 16 to move towards the rear of the
housing 12 due o its engagement with the housing 12
and power carriage 18 power racks 14, 96, and 97. The
forward rotating orbital and rack drive spur gears 52
and 210 begin movement with commencement of for-
ward movement of the power carriage 18 and housing
12, due to its engagement with linear gear power racks
14, 96, and 97. The rearward movemeit of the load
carriage 16 towards the rear end of motionless or for-
wardly moving power carriage 18 due to start or accel-
eration causes a compression of springs 114 between
spring plate 88" of the load carriage and 18" of the
power carriage Simultaneously, spur gear 94 is also
rotating with a limited circumferential distance in a
counterclockwise direction, causing the double shoul-
dered spring rack 92 ic move towards the front of the
housing. Spur gear 94 has as many or the same number
of teeth as spur gear 84 to cause the forward spring plate
to travel the same distance as the rearward moving or
recoiling load carriage under start or minimum to maxi-
mum acceleration of thrust.

" In other words, since the load carriage is recoiling
and the power carriage remains motionless or forward
moving along with the housing, the forward spring
plaie must be moved forward the same distance to prop-
erly compress forward springs 114. The shoulder of
gear rack 92 enpages forward spring plate 88 and
pushes it towards the front of the housing 12 at the same
rate as the recoiling load carriage under start or mini-
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mum to maximum acceleration of thrust. Thus, forward
springs 114 are compressed between forward spring
plate 88' ard forward power carriage portion 18’

Viewing from L—I1. and F—F, at the star{ of a coun-
terclockwise rotation of the screw gear 22, the top
worm gear 26 is caused to rotate in a counterclockwise
direction, while the botforn worm gear s caused to
rotate in a clockwise direction to develop thrust against
the housing racks 14 and the power carriage racks 96
and 97 in the forward direction. Due to load inertia, a
resistance is generated to any forward movement of the
housing and power carriage causing the four orbital
gears 52 and the four rack drive spur gears 21{ to build
up momentum and pressure such that the load carrage
is induced to move rearwardly. This compresses springs
114, by which action the recoiling joad carnage moving
towards the rear end of the motioniess or forward mov-
ing power carriage under start or acceleration causes a
pritnary reaction induced and activates secondary reac-
tion force generated through the secondary planetary
gear system 74 to compress the front springs 114, This
penerates pressure which is applied to the front end of
the power carriage to cancel out or balance the inertial
load resistance against the power carriage. When the
load and power carriages have generated the required
momentum angd pressure, this potential force i1s con-
verted into dynamic force, causing the load carriage to
push and move the power carriage, housing and load
forward,

As the housing, load, and power carriage are moving
forward, the upper and lower complimentary orbital
and rack drive spur gears 52 and 230 by the agency of
the differential gears 28, the first planetary gear drive
systemn 52, and the bevel lock thrust drive gear system
200 and the forward moving load carriage {with the
orbital and rack drive spur gears 52 and 210 transmitting
counterclockwise thrust rotations) begin to decrease in
counterclockwise thrust rotations, which are trans-
ferred through the upper and lower differential gears,
the upper and lower first planetary gear drive system
52, and the upper and lower bevel lock thrust drive gear
system 200 to mechanically transmit the difference be-
tween differential gear housing 30 counterclockwise
thrust roiation to coincide with the reduced counter-
clockwise thrust rotating orbifal and rack drive spur
gears, maintaining the proper thrust during from mini-
mum to maximum forward velocity of the load car-
riage. A decrease in the thrust rotations of the orbital
and rack drive spur gears 52 and 210 below the differen-
tial gear housing 30 rotations cauvses an increasing loss
of counterclockwise thrusi rotation from minimum to
maximum power, and moves it with less counterclock-
wise rotation thrust at the same lower powered acceler-
ation in velocity transmitted to the load carriage, power
carriage and housing. The bottom half of the mecha-
nism operates as a mirror image to the top half of the
mechanism. For reverse thrust, the drive shaft is rotated
in the opposite direction.

In brief summary, rotation of drive shaft 20 through
the intermediaries of a number of gears causes load
carriage 16 and spring plate 88" to move to the rear end
of the motionless or forward moving power carriage
under start or acceleration, where the front spring plate
88’ moves towards the forward part of the motionless or
forward moving power carriage and the honsing. The
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rearward springs 114 are compressed between rear-
wardly moving spring plate 88" and the portion 18" of
the motionless or forward moving power carriage
ender start or acceleration and the forward springs 114
are compressed beiween the portion 18° of the motion-
less or forward moving power carriage under start or
acceleration, where there is the same recoiling move-
ment and distance of the load carriage’s forward mowv-
ing portion 88 as that of the spring plate. Thus, when
power is applied to this device zall of the springs go into
COMPression.

The amount of compression that springs 114 go
though is dependent upon the amount of power taken
fram the propulsion system. If, for example, no power 18
taken from the propulsion system M then the springs
114 would not be compressed. If a maximum amount of
power was taken from propulsion system then all of the
springs 114 would go into maximum compression, The
tensions of the springs are therefore chosen to be suffi-
cient under maximum toad conditions.

When the springs are compressed to a point where
the power taken from the propulsion system 10 ts equal
to the power to required to move the toad, the four first
orbital drive spur gears 52 and the rack drive spur gears
210 begin to lose counterclockwise thrust rotations
when the loaded housing, power carriage, and load
carriage begin to move forward. This housing 12 force
can be transferred to a vehicle to move it forward along
a thrust axis “T parallel to drive shaft 20, Of course, a
reverse thrust can be produced by reversing the direc-
tion of rotation of the main drive shaft 20.

Lubrication of the mechanism can be accomplished
by oil bath, splash or force feed spray. While this mven-
tion has been described in terms of a few preferred
embodiments, it is contemplated that persons reading
the preceding descriptions and studying the drawing
will realize various alterations, permutations and modi-
fications thereof. It is therefore intended that the fol-
lowing appended claims be interpreted as including all
such alterations, permutations and modifications as fall
within the true spirit and scope of the present invention.

What is claimed is:

1. A mechanical propulsion sytem comprising:

(a) a support structure having a thrust axis;

(b) rack means attached to said support structure
parallel to said thrust axis;

(¢) a load carriage coupled to said rack means for
forward or reverse movement with recoil action
parallel to said thrust axis;

(d) a power carriage coupled to said load carriage for
independent forward or reverse movement paraliel
to said thrust axis;

(e) transverse drive means having an axis of rotation
substantially perpendicular to said thrust axis and
engaging sz2id rack means, said load carriage, and
said power carriage;

(f) means for storing potential energy developed by
the relative motion of said lpad carriage and said
power carriage; and |

(g) means for powering said transverse drive means
such that energy that is not stored by said means
for storing potential energy is converted intc a

thrust force on said rack means.
& x * i E -



