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ACCELERATION AND PRECISION CONTROLLED BJECTION OF MASS

GROSS REFERENCE TO RELATED APPLICATIONS

RN G

This PCT application claims the benefit of the U8 . provisional application
& Serfal No. 8/308, 128 filed Falryary 14, 3018

This invenfion relates to accelsration and precision controlied elsction

ot

of mass from a rofational system,

14
BACKGROUND OF THE INVENTION
Machinery can acoslerale 3 mass due o a contralizad force. Soms
designe wers developed in the Industial Revoelution, Physios taxtbooks
15 loach these pringiples. Countlass twousands of dagl gns are used sveary day.
Other accelerating motions can also induce veloaity to a mass, ncluding
gyrafing structures. Fluids under pressire can scoalerate 8 mass, @
conventional sand-blaster belng an example. Fluids 98 8 olass are covarad
i this broad arss of mass sccelsration.
20
Rolaton of @ mase generstes radisl acosleration. any part of the
rotating mass is separated from the rest of the rolating mass ther the
central foree is no longer a radial sceslerator 1o the separated mass, Onos
separated the mass follows 2 trafeciory based upon whalever fovces gre sl
25 applicable, alr resistance is a candidate for classic atmospheric pro Nectles,

At the moment of separation from the radial force the separated mass'

nstantaneous valookly Is tangent with respeat fo the radial force.

i inbraductory physivs classes students are taught this concept usng
S0 the ‘sting with a ball whersin an undefined mechanisn ouls' the string {3
teaching construct), At the moment the ball is separated from the radia

fores an iitiad tangental motion for the ball is defined. Impast and
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atmosphens induced fosses and gravity Wil dominate the changes in
positon, velootty, amd acceleration of the ball until the ball cames to rest

The inftial velocity of the ball altached at e end of the &t gy most distar

¥

from the central foree, axde of rotation, s simply the ciroumitersnce of the

3 pathway times the fraquency of the rofelion. For example i the string length
& 3 feet (neglecting the dimensions of the ball) and is completing 10
rotations per second {10 He) then the instantansous velocity is 3w Gms the
frequency T, (31N {3014y C (10) = 84.2 feet per seoond.

18 The siing can be replaced with g hotlow tube, snd e mass can be

any object thal fts inside the hollow wbe. The dassio experiment iz o have

at t:\s.-hing mechanism holding the mass af some arbitrary location dnitialy st

e st distant location frow the axds of rotation) inside the hollow tube
untit the hollow ube, tatch and mass are rotaling at the desired frequenoy

10 Cnee at 3 stalde frequenoy the latch releases he mass and e mas

Q‘v
2

MOVES away on a Yajpctory detined as the tangent {instantanesous) from the
axis of rotation. This experiment s nearly entical {0 the ball on 2 string

exparimant,

20 i the latched mase’ position s moved insard towasd the axis of
rotation the mass will be releasad onto the inner surface of the hollow fube.
Since the hollow e {5 under a radial foroe there will be forces imparted

onio the mass.

e

a5 Equations of molion, at the most simpls leval, can provide sufficiers
estimates of performance of @ radial foree's impact on a maess exit veinaity,
glvan an arbitrary staring focation inside the hofiow fubs.  Along the innar
surface of the hollow tube, whare the mass b located, Instantansous
veloolty and radial scoslsration vectors can be defined. i the hollow lube is

30 considered to be made from an infinite number of A rings then the velogity

and accelsration of the wbe's most distant 'thin ring’ are greater than those

thin rings closer to the axis of rotation.
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foraa on the mass nside the hollew ube

thar sliding friction. Alr resistance is siso

& the rotating structure s acosierated in the zame ma

\mg friction is

PCT/US2017/017621

nally parts per thousand of the effsctive normal

8 typically smalier

¥ oRirmass ingide

anner dus fo qoliisions

hetween the inner surface of the hollow fubs and the leoal alr mass. Minar

changes i the frequency gre scouring ssweall

Causeas of fraquenoy

changes include a variable mass distribution and drive power fluctuations

E9

10 Az the mass is hrown from the rotaling refe

¥

eranee ame I 8 non

rofating frame there will be an energy oss associatad with the first physical

contact. Depending upon the s
rmgss can ‘smeothly’ raverse onto

coraet Recof would result i the

asition mechanics (o

=
2 0

ey

/’A.

serse) the

or-rofating fmn.e of Yen 513;3{35‘? S

ass changing framctory front th

15 nominal tangent {8t the moment of senaration from the rotat ng systamnl o

a new trajsctory.

Gutting sind abrasion can coour when ong mass ints

caotawith

anather mass. Soth masses oan be moving but more tradifional soncepts

MESE.

20 are defined as one stafionary mass being impacted by a second moving

Mathods sxist for some of the a@@?.if:-a* s including using pneumatie,

hydraulie, pneudralie, oherndosld,

¥

~ fovh
fecd L BINY

3 snergy, and gyrating

methads of accelerating a mass which applies force on an objsct upon

impact. For example, rotating machinery s used to throw shot-biast mass in

a nop-tiseriminating pattern o for cleaning oastings
Sana-blasting uses a s
G0 sbrasion. The staionary mass is secy

om causing the stationany mass fram mov g« SOnzeny

aries of complicated

and v gre miked. (as pressigre cause

in & foundry.

sintionships to parform
ad, to pravent the abrasion mass
atton laws. Sand

ai o move from the
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highar pressure zone (o @ Jowsr pressuwre zone, genarating o fow of air
a mass of smal sand particles. These small sand particles becoms
airtbamne and join the moving mass of afr, thus creating 3 combined airfsand

mixtire, The moving alr and sand are divected at the stationary mass,

T causing impacts (abrasion). If the mass of the non-air abiects {stens
wiead of sand) are oo large to be caplured in the air flow ther only alr will
impact the sialionary mass,
Extremesly high velooly water oan cut harder surfaces such as
W metals. Migh pressure systems foroe water through s smal exit apsring,

Cutling tools can also use an acosierated mass. Chain saws ars
connvonly used, wharsin the medal culting eeth are moved by 3 rotatin ng
shaft. Non-cboular molion of the cutling testh is defined by the pathway

1§ constraining the motion of the chain attached to the culling testh, Circular
Saws, where the blade i dirsstly attached to the rotating motor, also reflect
state-phithe art,

MNumerous chesnical spray coating devices are sold all over the world.
20 Sume devices offer combined chemicals as part of their delivery system.
Nominglly pressurized containers are used 1o move the sprayved cheniinals,
Cree the pressurized gas s axpended he application of the cherical is
stopped. Pumps can supply pressurized sysfems with the nessssary

pressurized gas o keep the chemical delivery nearly continunus.

2]
5

SUMMARY QF THE INVENTION

This invention refales fo acosleration and précision controlied sjection

30 of mass from a rotational & gystem Tha mass or masses can perform oleaning,

b

outting,

afehing, olearing demalition, ai&raﬁrzg, debliring, media blasting,

polishing, boring, drilling, serating, emplacing, excavating, deglo oying, sbrasion,

2
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mixing of chemivals, coating, and oiher surfsce and bulk volums efacts. The
mvention alse may provide simple momeantum ransfer.

Other objects and advantagas of the present nvention witl bacome
apparent fo those skiled in the ot upon 2 wview of the fnliowing detailed
5 description of the prefered smbodimeants and the acoompanying drawings.

N THE DRAWINGS

Figure 1, Spinning Tube & Spinning insertion Tubs, shows a devics,

100, where the Drve Shalt, 104, causs raistional molon of B Suinning Tubse,

4

10 107, and Spinning Inseriion Tubs, 102, Spinning Tube, 101, has an Bt Part,

103 wherain the mass exits the rolating structure and is ‘oaplired’ ondo @
stalionary surface, the Fixed Stucturs, 110, Much of the details of the Fixed
Struclire, & oylindsy shapﬁe structure i thiv figure, are omitles in ths figure for

clarity, Fied Structure, 110, detalls are shown it Plgures 10 and 10, Maess

[$33

15 stored it the Hopper, 108, and flows Info the Mass Flow Metering System,

103, before entry into the Spinning Insartion Tube, 102, iy this configuratinn,

as shown in Figuee 1, the fow is only 1o ong of the fwe ends of the Spinning

Tubs, MW, governad by the direction of the Splnning nserfion Tube, 102

Any mass in the Spinning inserffon Tube has & veloolly, thus a defined
20 oregtion of Sow,

Drive Shall, 104, is shown as & shalt bt theve I8 a molor of some
nature sormecled fo this shafl. Dne configurstion is a dirsct drive alschic
motor thug the actual drive shall is just the interface component of the elsctic

25 moter. Another configlration i a Fowsr Take-OF device from a molor a2
mobile vehicle such as @ tuck o tractor.  Both of these are known in the

)

industry and ars omitled as obvicus mesns 0 cause rofation.  Other dofve

Y.

shafl power tralns can be uged. Motor, Motor Electronios 8 Mass Flow
Metering System Electronies, 120, can be aftached o or remote from the
3% enclosure holding afl the rest of the assembly.  Uncompensated Angular

Momenium can be controlled by aither sounterspinming & mass, or by bualting

he artivs devics fo a massive objsct {conorate pad for sxample), or both,
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Mass Flow Metering Syslem, 108, can be purely mechanics! without

any electonics. I configurations using 8 pwe mechanios design for
mataring mass info the inserfion Tube the Motor, Motor Electronios & Mass
Flow Metering System Slectronies, 130, & really just & Motor and Molor
Elsctronics,

Chackwise (CW) or Counten-Clockwiss {OOW) rotations sre acceplable
directons for the Spinning Tube, 101, shown i Figure 1. The direction of
rofation can be limited by the shape of the Spinning Tubs, 101, Tubes with

SN Y

oureaturs will have & preference for OW or COW rolaion.

In operations the Dove Shaft, 104, will ramp up in revoldions s
e (RPA), contralled by the Motor, Motor Eleotranies & dass Flow
Metaring System Elecironies, 120 Alter reaching the desirad RPM the Maoter
& Mass Flow Melering System Electronios, 120, will sngage the fow of mass

{aka medis gatingd fom the Mass Flow Memrmg System, 105, o th

4

Hpimming inse;‘tieﬁ Tube, 102, and sventuslly into the Spinning Tube, 101
The media gating could be 3 rofating disk with sither & holg or spival chuls
Like the motor the colions for & galing device are known in the sl i the
Mass Fow Melering Systam, 108, d8 pursly machanieal and no electricsl
signais arg used tooacluate the fow of mass then a gate opans gnog thg

3

gssary REM s reached,

o5

Figre 18, Spinning Tubas & Dushporiad Spinning Insartion Tube,
shows a davios, 180, very similar o devics 10D in Figure 1. Two changss
differentinte device 180 fom device 100, Device 150 has & dusbport
Spinning Insartion Tube, 152 wheraas device 100 has a single pod Spinning

inseriion Tube, 108, and consequently device 188 has two axil pords, 151 and

187, one at each snd of the Spinning Tubs, 181 g of mass (media) info
the dual pod Spinning Inserlion Tube, 152, will be fwioe a8 often In the

canfiguration shown in Figuwe 1. A single mass typs dual port version of ihe
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e

Spinning Insertion Tube coultd be cordigurad or twe ports could be defined o
allow for different masses, swch gz reasive chemicals o be socsleratad

indapendantiy and isolated uni & resction is desired.

8 Davice 150 also has a Hopper, 158, a Udve Shatt, 154, & Fixed
Strusture, 180, 3 Mass Flow Melering Svsteny, 185, and Motor, Mot
Elwcironics & Mass Flow Metlering System Bleotronios, 170 Thess functional
glaments are similar or identical o the squivalent o 1@ same named

slements of devics 100

10
Figure 10, Fied Stolure, Osvdos 130, 8 8 more  detsiled
rapresentation of objest 110 I Figurs 1 and of objest 180 In Figure 1B For
fhese axamples Fied Stucture, 130, I8 & odinder. Only 8 portien of the
Fixed Structure, 130, needs o have a cwved surfase. Fived Structure, 130,
18 serves as the guide for the mass and acts 8% 8 containment volums i case
the moving strucluras have 8 mechanical failure, Two surfaces ars ideniified,
the inngr surface of he ovlinder, 183, and the ouler surfacs, 181, On the
e surface, 162, ther is an opening, Ioney Surfacs Exif, 183, connested 1
a suide Tube, 1684, Guide Tubs, 184, axfends bevond the snclosues,

I opergtions the Bpinning Tube accsioraies 3 mass, and the mass
axits the Spinning Tube. This mass i delhverad onto the Inner Surface, 182
WhAlh proper timing the mass Is delivered oni Inner Swface, 182, suoh that
e masy will only be brisfly on the Inner Surface, 182, The worst case fiming
<& seanarie is the mass slides on the Inner Surface, 182, for slightly less than
380 degrees (he laner Swiace Exit is & few degrees i extent), befors exiling
fhe bner Surface, 182, vis the Inner Burface Exit 188, The fmar Swrisce
Exil, 163, is ong end of the Guide Tube, 184 In Figure 10 the Guids Tubs,
184, iz atlachad on the back sids of the Fied Stusture, 130, dashed fines
P refipct the hidden visw effect
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20
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Figure 10, Fived Structure Inner Surface "8, Is the Inner Suwface
152, wiwelled. The Inner Surface Exi 183, is shown as an oval shap@

rafie

"9

ching the view from the inside of the cylinder, Guide Tube, 184, is dashad
to refioct thal § 5 behind the Inner Surface, 182, Two new fostres are the
Guide Railz, 185 and 188, Guide Raéi& 188 and 1685 are angled bt oould be
so-dinear with the Guide Tube, 184, Guide Ralls, 188 and 188, are separated
from each othar by a distance greater than the outer dameter of the Spinning

Tube, 101, in Figues 1, and are spaced on fhe lnmer Surface, 1B, o nat

interfare with the Spinning Tubes,

Figire 2, Spinning Tuba & Non-Spirming Insertion Tubs {(Sids View),
200, shows snother means of inserling mass inte & Spinning Tube,  Unlike
devices 100 snd 150 this device has a stationary insartion Tube, 208
sertion Tube, 208, s not connected fo the rolaling Drive Shalt, 2304, The
mctor and control slectronio previpusly shown In Flgures 1 and 18, Motor,
Motor Elsctionios & Mass Flow Metering Systenm Elagironics, are omitled for
clarity but these functions are nacassary. M&?S&E will exit the Siats‘am:’y Tule,
208, enter Spinning Tube, 201, sccelsrals to the end of the Spinning Tubs,

o1, and axit gt location 203,

3
155

Much of the details of the Fixed Struclurs are omitted in Figure 2 for
clanty, those fxed struchrs detalls sre covered In Figwes 38, Fixad
Structure, and 15, Fixed Struchus wer Swiface 183

Mass i stored in the Hopper, 308, and flows into the Mass Flow
Metening System, 205, befors entry into the stationary nssrtion Tube, 200, in
ihis configuration the fow s only to one of the two ends of the Spinning Tube,

W

201, governad by the offset of Insertion Tube, 302, with respect to the axis of

rotation delfined by the shaft, 304, & Flow Metering Sysiery, 208, requires
some mechanioal maans of movement fo gale the mass dmedia) into the

stationary Insertion Tube, 208, which can be supplied by the rotating shalt

204, or ancthey actuatyr {Undedined in these figuras).
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i operations the Drive Shaft, 204, will rnp up i revolutions per
minute (RFEM), coanbrolled by the Moo, Motor Ebctonics & Mass Flaw
Matering Systam Electronics, not showt, Alter reaching the desired RPM the

5 Motor, Molor Electronios & Mass Flow Malwring System Bleotranios will
angagse e flow of mass {aka media) fom the Mass Flow Metering System,
205, into the sialionary Inserlion Tube, 202, and eventually indo the Spinning
Tubg, 301 The sxact implementation of the gating could inolude a rotatin

itisk with either 3 hole or apiral chute. Uike the motor the gating devices are

—
[

knowentin dhe sk

o

Figurg 3B, Two-visws, Spiriing Tube 207 ~ indexed, shows two

42

views of & segment of SBpinning Tube, 301 The portions of Spinning Tube

.:3

207 mre labaled as 01X, Boliyviews have an deowith g st &, 805 and
15 806, reflecling a B0 degree rofation bebwear the two views, Iy the view with
ndex & 805, the Cpening, 807, where mass {media) falls info the Seinning
Tube, 201, font insertion Tubs, 302, (a8 defined In Figurs 2} s deaddy shown,

ST

&
i}

%

After a rotation of 80 degrees, as 31 the bwer drawing as defined by

Index A 808, as compared to uppsy drawing index &, 805, the opening,

20 208, is less dear due to the viewing geometry,

Fgure 3, Spinning Tube with Feed & Storage (Top View), 300, s a top
view of twe opposing Spdnning Tubes, S01A and 301R, with a center Diiv
Shal, 304, a Hopper, 308, and Mass Flow Metaring Systern, 308, At the B3t
25 203G, of Spinning Tube 3MA there s an addiional structurs, & Fin, 3184, Fin,
F8A, serves two purposss. Fin, 3154&, generaies a flow of looal al
{atmosphere) to faciliiate the mass' tansition fo the FhedBiudums nney
Surface, 310 Fin, 3184 also adds as a shisld iy the evert a mass falls

transition onto the FixedSiructure Inner Surface, 310, Anidenticsl Fin, 3158,

L3

B jocated on Spinning Tubs 30MB.  Spinning Tube 3018's Bxit, 307, &
adiacent {fo Fin 3188, FhedBfudiure Bxi, 312, is shown with an arow

represerting the local angent 8t the FlxedBtucture BExi, 312, FixadShucture
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H

mxl, 312, extends beyvond the enclosure, Fixed Btructure, 308, is shaded,
with perimeter sdges defined, the innermost edge, 34, and the inside
aurface of oufermost edges, 310 Masy fransitions from e f:?ig:t-imzmg Tube

Exity, 307 and 303, onlo the FhedStusturs's, 308, Inner surface of 8

<5

outermuost adge, 310, Flgures 38 and 30 will provide mors detaills of Fied

Figure 28, FixadShucturs Top View and Side View, ars two visws of

the FixedStructurs, Construction of the FixedShucture can be accomplished

10 by feking 3 long hollow Wibe and bending it ilo & oirdle. ARer compleling e
circle shape @ portion of the inside’ wall 18 oud away, lesving 3 oross ssolion
shaps ke the leller 'O In Figure 3 the surfacss 310 and 311 are sdges of

the volume of the FixedStuchwe.

18 Figure 34, Side View of FiedShucture nner Surface (3105 Pin

{3‘3 5,&},_ Spéming Tube 301TA), Exit Port (203, Davice 335, Is an expanded
ure 3. I Figure 30 the oross-saction shape of the
Fixed z’:‘:etr‘ueiur'e fooks ke a lefler ‘O Spinning Tubs, 301A, ends with an Exd
Port, 3030 The darker bolder shucture, 3184, & & Fin attached to the
S0 Spinning Tubes, 301A. Fin, 3184, dees not block the Bxit Port, 303, a8 35

shown in Figirs 3

Revice 400 s shown in Figure 4, Curvad Spdnning Tubes System
Spiming Tubss 401, 402, 403, and 404 each have 2 lehelsd Exit, AME,
AQ2E, 403K and 404E respeclively, Motor Shalt, 414, i reflecting a diraction

(x|

of rofation.  Hopper, 418, & shown, as i3 'the Mass Flow Melering Syatem,

& A lsrge ‘amow’, 422, notes the fangent of fiight at the FixedShucture

Exil, this sxdends beyvond the enclosure.  Moter, Motor Elsctronics, & Mazss

Flow BMelerng Sysfern Elschonics, 444, are other features of this
&

33 configuration. Fixed Stocture, 408, i shown with fwo swrfaces, the

inrermost edge, 411, and the inalde surface of the cudermost sdgs, 4180
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Device DEQ i shown in Figure §, Qurved Spinning Tubes System ~ No
Fived Siructure.  Uevice 8§80, s almost identical v Deviog 400, exoapt thevg
5 no Fiked Structurs in davies 5800 The FixedStucturg, 489, In Davics 400,
iz the slement defined by s perimesters 410 and 411 Al the features of
Deavice 560 work sxactly as Devige 400 unilt the mass fransition onto & Fixed
Surface. Binee there is no Fixed Struchure In Devics 560 the mass is in flight
from the axils of the Spinging Tubes, S81E, S82E, 883E, and S04 untit eniry
fnto the Guide Tube, 883 Guide Tubes, 582, extends beyand the enslosure.
Thiz device is Biming sengitive, any mass missing the entrance to the Buide

T, D82, will impact the enclosure interior surfacs,

Device 870 is shown in Figwrs 8, Curved Spinning Tubas Sysism -

Partial Fixed Shudure, Device B70 is g hybrid belwesn a ‘ciroulsr or 380
degres’ Fixed Structure and no Fixed Biructure. The distinguishing feature is
the are of Fhoed Shucture, 809, with s innermost sdge, 811, and 43" inside
surface of s oulermost edge, 810 Device §70 could be easier o build
compared 0 any device with & fixed sbucture covering all 380 degress of

rotation. Devide 870 operations would be sensitive {o Hiing faulls, but mare

forgiving than Device 580

Figve 7, Muliple Tubes side Larger Spinning Tube, shows two
varsions of the rotating tube concepls. The fower porlion of Figure 7 is copled

o Figure 18, Spinning Tubg, 151, dusl-port Spinning inserion Tube, 184,
and Mass Flow Metering System, 188, I Figure 7 these gre labalsd a3
Spinning Tube, 701, dushport Spinning Insadion Tubs, 703, and Mass Flow
Metering System, 703, The uppsr potfion of Flgurs 7 shows siy smailer

tubes, 7O1AF inslde » larger Wwbe, and siy discrate nsertion tubes, FO2AF,
fo

fmice 8 *séﬂggie inserbion tubs, siX ps rig frony the Mass Flow Metaring System,
FEEAF, FOUAF and TOZ AF and 708 A-F have mirrar imaged componants

facing fo the right (these are not show for olsrity,
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DETALED DESCRIPTION OF THE INVENTION

A hollow tube or other guide structurs, with an interlor diamstsy

ranging from 1ineh fo 18 inches, is rotated. A mass, sraller than the

miterior dismeter of the fube or guids structure, & Inseded o the hollow
spinning tube orother guide structure resulting i the mass moving away
froays the ais of eofation classiv radial accsieration. An apenirg i the
hottow tube or other guides structure ciose © the axis of rotation is aalecind
as the mass insedion paint. The opening shall be larger than the mass
dimensions

- ¥hile inside the hollow fubs or other g}ui-:i&:f strunturs the mass

2 subiastad to classic radial acopleration, and frictional foroes, along the

tength of the hollow tube of other guide structire. Farthest from the sxds of
rotation, atthe end of the hollow spinning fube or othsr guide struchre, 8

the mass’ eoit port. The mass exits the hollow spinning fube or other guids

7
o
o
54

struciune fangentially. A stationary struclure, or fixed structure, s o
constrain e mass’ rajeciorny and guids the mass (o an impact via a guide
fube, Guide Tube's interior diametier is larger than the dimensions of the
mass, Slalionary whes will be larger than the spinning tubs, ranging from 2
inches o 32 inches, Hationary stucties, i not wbular, will have an
gocepling surface for the accelerated mass nominally larger the largest
dimension of the acesierated mass, ranging from 2 inches o 32 inches, in
the axis

parperudicutar fo the veotor defining the fangential Hght of the mass

after the mass departs the accslerating struntura,

Guidde fubey can sxtend and refract, have ong o more staticnary

struclive supplying mass, and ong or more il ports. Gudds Wwbes oan 8iso

have other sources of mass, Sowing water or other chamical al low valoaity

o suction as axamples, 1 assistin praparing swiaces befors or after the

inpact fram the acoslarated

! IMass.

P

PCT/US2017/017621
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Hollow tubing oan be cailed 'closed’ sings the only openings are the
ands. Varlous ‘open’ iubedike condults can be used as mass guide

sfructures.

Sharacteristios of the maess have not bean introduced at this point,
but, a practica world s not & uniform density of & spherical mass ob ;:aa:t &
ong Bst of mass cbiscls are of interest, including sand, stones, water, and
atmospheric gases. Empirdcal date are move useful in establishing
working produst than just pure analvtics,

10

Thare gre additional terms o be consideraed for an analytical soligion;
characteristios of the mass, friction, gravity, air resistancs, and shifts
fraguency. Al of these ave belng ignored as these designs will have

v

sufficient power, simpde freguency adivsiment will be used o increase ar

94

18 decresse the exit velooily, Fractical factors for commuercialization are the
mass flow rate, the velodity of the mass at impact, the cost of the devics,
and the cost o operate the device. Secondary factors are the power
dernand of the device, form fagiors, safety, and training. The siass of
interast tv substardislly greater than the looal atmosphers and the velooily

20 will be mairtsined below Mach 1 where other complications bacoms very

nportant

As the rotation frequency andior mass inorease the power must
noreass, Mass flow rates can be oplimized for tha avallable powsy by
28 selecling the heertion looation and fregquency., Allering the pathway form,
surves versus straght lengths, can help reduce the power load; a turved
pathway 8 by mathematice! definition longsr than a siraighs ine pathway
Since the exit velodily s defined by the radial tp veloclty the curved pathway

musst take longer and as such use less powear. Curvatura of the spinning

5
2
73
5
Lot
3

30 tubeor guide stiusture fust before the axit port can ssgist the fransitios

N

e non-moving stationary struchy

2.
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Addifional structures, local fins, can be used {o generals air curenis
al the exil port from the rofaling fube or guids structure to fixed struciures o
stear ha mass. Thase addifionst sructrss oan also aot s guides, funnsds,

and i‘:um:@e‘rs, Slesring within a rolating tubs, Kke riffing surfaces in s gun

'8
oy
55
e
&,
o)
£
e
ar

o be yaed to generate anguiar mormentum by causing the

mass o mlate about He axs of fight

Channeds, additional struniuras, i the fied structures allow the mass

o enter and be guided fo the impact paint. Channels can be mads with low

b,
3

friction cosfliclents o assis! In maddmizing the Impact velodty of the masa ad
the target,

Corple chemiisiry at the target inpast point can be accamplished by
using muiliple hollow Wites or sther guide struclures with diffevent chamicals

& I isolated lubss or guide structurss,

The physios and chamistry involved in these designs can be vary
simple, accslerate & stone and dirsctils tmgecm v to parform abrasion, of
Highly complex. A Mghly complex design could have many chamicals

S0 involved in 2 process whare the § m_ing of their interactions is oritiosl, as are
thair slates of matier. An idermediste degeas of complexity might b firp
suppression using chemicsls thal achisve the desired effects after they
reach @ spectiic temperature, and have an undesired consequence i mixed

balow some fower fempersture (nominsly found whils in transport to the

%

Figura 1 (side visw) shows a stationary supply hopper and rotating
nzariion wbea, thus mass i acoslerated mside the rolaling inserlion e, A
gating mechanism i included betwean the supply hopper and the rofating
38 inssrtion fubes o contral the flow of mass info the rotating shuctures, QOnoes
side the rofaling ingeriion tube the mass procaads {o the end of the

inserion be, axiling Info 8 hollow spiniing tubs o other spiming guide
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sirticture. Bolation of the shaft, and sssemblies attached o the shafl, oan

be directdrive from a motor, bedf diive, or gear drive, of any asguivalant.

Acclassto usage sxample & simple massss, waler and sand, wre

&  melerad by & rotaling disk from the supply hopper into an inserlion tube or
conchiit, After scosleration coowrs, it the rofeting fubs or condult, the watsy
and sand we tansferred onto a stationary structure {fixed structure) and
guided into & secondary fubse {o be directed at the targst.

10 Figure 2 has a slationary inssriion tebe, thus no radial acceleration

aocurs in this tuba. Movement of the mass i provided by gravity or the fead
cantrol machanism, To insert the mass into the miating holiow tubs orother
guide struciurs a timsd ‘drop’ synchrenous svent) governed by gravity and
other foross tv required.  These rotathg hollow tube or other guide strugturs
15 have opanings on their surface faging the stationary insertion fubs, By
changing the maay’ inseriion position along the rtating holiow tubs or piher
guide structive the exit velooiy of the mass sad duration it the accelerating

slruciure can hg condroliag o mavimize the rrass How rals,

3
Fa]

Fower fa defined as the e rate of change of the momentum. Initigl
and inal Kinelic energles are definad f\s, the anfry and exit velocitias of the
mass. I o identical massses srg nsered al two different positions shng &
Hxad length tube, the inserlon farther fromy the rotation adds will axdt at a

Inwar velocity and 18 power draw will be lower.
28

Figure 2 defines a mechaniam o oplinize mass fow rate, st the

pxpanss of & bwer exit veloaity, by sslection of the inseriion position.

Both Figure 1 and Figure 2 can have mass insertions at sther ong oy
3¢ halh pords forthe v sides of the roteting hollow Wibe or guide structurs
where the axis of rotalion is the center point. KHeally the soite from the

otaling hollow fubes or guide shrucherss will coincide with the location of the
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el
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Pt

e

i
e

fivad struclure’s mass guids porl leading o a targel. Some masses will
shidefrol alony the mer swiace of the contalnmeant structure until they enter
the fixed structure's mass guids port; thiv s sowaste of kingtic snergy.

o

When complex chemica! reactions are des

frad at the impact poin¥s),
differant pathways for sach chemioal oan be defined. In Figuses tand 2
there is @ single insertion tube rotaling and non-rotating versiong} and a
single rotating fube or mulliple rofating ubes, and 8 single axit location ante
fhe Fixed Structurs, Al of hese singudar constructs can bs convartad into

miultisds pathways,
definition can be wnigqus I sach application. For fow cost

5
ahwasion, sand andior stoneg with orwithou! water (3 lubwicant and meass)

A conorate buek’s interior surfaces are layered with residusl conorate

svarwasks or months,

ix‘n

after sach losd, Duliding 1o 2 large mas

Trs
H

available sand, stone and waler al a typlos! Concrste My Truck depot s a
Iow cost approach. Achinving adequate mass Sow rales and velocity iz &

destgn variable but is within the known art 8 ballistic data base for orask
1480

raterials, indluding hardensd conerate, 8 known, Tesls data using s
centimeater radius rofating pipe at 18 herts hag proven o be sufficient o
sccederate and divect stones {under 2-3 centimeters iy amy dimensiony and
orack hardensd concrele fargets. Cost of the mass is zero dollars sinee the
materizle ave usalis In subseguent conorete mixes or as fller,

Smalisr more spacialized mass {media) such as caramiv balls have
nitia coel and may be miore acoeptalde o industries where the damags
from random shaped stones s not likely 10 be olerated. I recoverad these

costz gre inited to the inttial cost and marging! replacaments.
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Fire suppression using chemicals ik snother example, delivary via

prassunized systems eocept presswized waler is 8 hazard at a firg, bt
using a nonspressurized non-explosive sooslerator fo launch fre rotardants

o 3 blaze can be low cost as ail the safely required of the competition |

not reguired of this device.  Launching complex chemioals mixad while in

fight or upon contachwould be advantageous. Ebmination of the watsy
rright e necessary for the efficaoy of the chemicals, and less watsr may e
Hghly degirable where water I8 scarce andfor post-fire drainage s s

patiution hagard,

fZJ,

Examples of ulliiity of a nonechemical nonqressurized aunch systan

o

wan many industries and applications, includin

2
amaolition, conorste cleaning and shaping, hole horing, gréen sand and

[

chamicsl mold and core removal, molten metal and cevamic refractary
slacement, avalanchs control devices placement, and fire supprassion

machines.
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CLAHS
e olaimy
1 Method of accelersting mass comprising: 8 motor to rolste a

shafl, a rolgting shalt connectad o & holiow fube, wherein miating shiell axds

£

of rotgtion and hollow wde's lenglh axis are ossentially parpendicuiar,
causing said hollow tube {0 rotate in the plane defined by the shaft's axis, sald
nollow wibe containing & mass, said mass sxity the hollow tube 3t opening
most distant from axis of redation, and sald mass s caplursd onte a stalionary

strface and said mass axile from sald stationary surfacs Infe & seconad fubs

dirgcted st a trged, said target ik impscted by the sccelerated mass,

Z Method of Claim 1 wherain e molor s solected from ihe
following: slactio motor, & hydro-carbon based molor, 8 sseondary diive from

a hydroscarbon including Power-Take-Off devices.

15
3 Mathod of Clalr 1 whereln the molondo-shall power transfer
sonnacton s selected Fram the following, direst ditve, gear drive, hydrauwlic,
4. Muathod of Cladn 1 wherein the holow tubse includes eylinadriosd,
S0 recwngulan, and other sonventiong! tubing dosad and unclosed form factors
anet materia if‘m‘r‘;:m&ima including metals, plastio, composites.
3 Method of Glaim 1 whersin the rolational frequency rangs &
35
& Mathod of Glaim v whavein the shafts mfation indexing
information is moniiored,
7. Method of Glginy 1 wheteln the hollow Wwbe or condat
2 attachment o the sha@l B selecied bom the following by welding, gluing.

sordormance ftwith kay, bolted together, including combinations.
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18
8. Method of Claim 1 wheteln addifionat mass obipels are inserled

into he hotlow fube, and ssid addifional mass obieots axil said holiow Wbe,
8. Meothad of Claim 8§ wherein the fime inlenal betwsen o
adfacent mass ohjents being insertad into the hollow tibe s synchronous with

the shall rotation.

10 Method of Claim 8 wherein addifional mass objects are insevied

2% 5

i the holiow fube, and s3id addiforal mass objects sl said hollow tubs

and the durstion of tme the miass i naide the hollow wbe s selsciad fram
the following, equsl o the rotation penod of the shaft, less than half and
greater than ong-third the shalt period, less than one-fhird and greater than
one-fourth of the shal perind, less thar one fourth and groster than ane-ifth
the shaft period.

11 Method of Clalm 10 whersin the addifional mass objects are
nsarad into holfow tubs from g siationary fubs connected o a container

housing said addiional mass ohipcls, & mass fow devics conlials the relslive

emporst spacng bebwesn additional mass objects snfering the sistionary

fube, and sald stalionary dwe's provimal end i noncoontacting with the
hottow fubs, and said hollow fube bas an opening alang s length akds Yo
sooept addional mass objects afler sald sddiional mass objectls it the

proximal end of the stationary tuba,

12 Mathod of Glain 11 whersiny the joostion of the

P

ypaning of the
hollow tube is selectad from the following: sligned with the axis of rotation of

ihe shall, and offzet from the axis of rolation of the shaft

12 Method of Claim 10 whereln the acddiional mass ojasts arg
insertad into hollow tube from a rotaling tube connected to container housing

said addional mass objecls, 3 mass flow device controls the relalve
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temporal spaning between addilional mase objects antering Hhe rotating ube,

and sald rolating ube's proximal end cortaciing with the hollow Whe

o Mathod of Claim 4 wharan the bollow Wbe s straight, smoaath

5 oo surface, 0300 cantimeters fang, with fins altachad.
15 Method of claim < whersin the hollow Wbe 3 curved, smooth

intenor swlface, 40-250 contimaters long.

ik
o

18, Mathod of Glairn 1 wherein the mass {3 8 slale of roatler of

solids, iguids, gas or plasma.

17, Methad of Tiaim 18 whereln the mass &) oe, sand, sionss,
metals, coraimios, plastic, composiies mades using one or more of he siale o
18 matler in the mess

18 Method of Claim 16 whersin the flould 8 & nearly
ncomprassibie fluid that corforms fo the shaps of s container and retains a

canstant volums indspendent of pressure.

28
18, RMethod of Claim 18 whersin the miagss has g density greater
thar T gram par cubio csntimeter and iz hag rough sdges.
2 Maethod of Claim 1 whersin the mass never sxoeeds Mach 1
21 Method of Clabn 1 whersly said stationary surface 8 selsctad
fram the Tollowing; innar sirface of the wall of g right ciroular cylinder with a
diameter slightly larger than the dlametsr swepl by the s‘ﬁmting fube, coniosl
section of 3 parfial tovold with 2 dlameter siightly larger than e diameter
20 swepnt by the motsding fube, end cunvad plang with & radivs of curvature slighlly

lmrger than the diamster swepl by the rotating tube.
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S Mathod of Glaim 21 wherai the siationary swrfacs has contouwr

ot the nner swrface o oonsirain

P

hie mass from deviating rom a ajectory
feading o the exdl from the stalionary surface © the second ube, sald contaur

o8 stationary sirface v fres of dynamic interferencs with the sweptvolume of

L5

fhe rolating b,

B

L X

23, Mathod of Claim &1 wherein the

stationary swwiace & consistent with hardensed sieel.

10 40 Nisthod of acopleraling mass cornpiising & mioler o rolale 8
shaft, @ rotaling shalt conmected to @ hollow ke, whevsin relating shall ads
of rofations and hollow fube's length axis we ossantially perpendiouiar

ausing said hollow Wibe 1o refats i the plane defined by the shalls axis, salg

et

kS

holiow fube cortamning a8 mass, sald mess oxlls he hollow tube al opsning

o

most distant fram avis of rofation, snd said mass B caplived o 3 segond

Py
LH

tube direcied al @ target, said target s impacied by the acosleralad mass

25, Method of accalersting mass compising: 8 motor fo wolale @

shafl, & rolating shafl connacted o a hollow tube, wherain rolaling shall sxig

20 of molation and hoflew Wwbe's length axis wre escentislly perpendicularn,
causing said hollow ube 0 ofate In the plane defined by the shalls axis, sad
hollow tube contalning a mass, said mass exily the hollow tube &b opening
most distant from axis of rotation, angd sald mass s saplwred Into 8 ssoond

fube directed at 2 target, said torgel s impacted by the sccelsrated mass

3
%
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