MECHANICAL COMMAND TO ARM FUZE [0001] BACKGROUND OF THE
INVENTION [0002] 1. FIELD OF THE INVENTION [0003] This invention
relates, generally, to munitions. More patrticularly, it relates to a command to
arm fuze that requires no electrical or electronic components. [0004] 2.
DESCRIPTION OF THE PRIOR ART [0005] Modem exploding munitions or
rounds are required to carry insensitive explosives that have been specially
formulated to prevent explosion resulting from exposure of the munitions or
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they are fired from a weapon. Since a round must be "sensitive" if it is to
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to make the round "sensitive" once it has been fired from the weapon. The
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components with the main insensitive explosive which forms an explosive
"train,” usually located along the centerline of the round. [0006] The first
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The third component is an even less sensitive main charge. If all of the
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moment they are fired from a weapon. Since a round must be “sensitive” if it is to
explode upon impact with a target, a safe and arm device (SAD) is required to make
the round “sensitive” once it has been fired from the weapon. The SAD does this by
controlling the alignment of one or two additional explosive components with the
main insensitive explosive which forms an explosive “train,” usually located along

the centerline of the round.

[0006] The first component of an explosive train is a highly sensitive detonator; the second
component is a less sensitive lead explosive, and it is not always required. The third
component is an even less sensitive main charge. If all of the explosive components
are in axial alignment with one another when the projectile hits a target, a firing pin
detonates the detonator and the explosion of the detonator causes explosion of the
lead charge and the explosion of the lead charge causes explosion of the main
charge. The explosive train is interrupted and the round will not explode if the

detonator or lead explosive is not in alignment with the main explosive,

[0007] It is conventional to align the lead explosive and the main charge on the centerline

of the projectile and to position the detonator off center until after the round is fired.
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1 Movement of the detonator by the SAD from the off-center, or safe, position
to the centerline is called "arming." The round and its fuze are armed when
the detonator is in alignment with the other explosive components. [0008] A
SAD and fuze are usually designed to arm at a specific distance (range) from
the weapon that fires the round. The arming range must be sufficiently far
from the weapon to ensure the safety of the operator should the round hit a
target and explode at the exact instant the fuze arms. Due to inherent

variatioN® framafiudlethe drioeatehdy drgye P WhieHhhelf-aericea0r valyy pratity. to the
After tegtifgr b HRISIQUARS R, * NPRAEBUn RN B e calaliMedands AaNdb@nator
determined for a given type of fuze. Based on the test data, the "no-arm"
range i?d’éﬁh%‘b“?ﬂ&t%ﬁheﬁﬁ/(ﬁgefheé‘%ﬁa’g YR BB weapon at which no fuze
will ever be armed. The "all-arm” range is defined as that at which all fuzes
W0Ble dyhdB. pddussrasdivetyvetesighedrio-arrrbmepadidfag tisianeg ésuezm frany the

greatly..fQh SrxampPlfe @ dMOAR (HZe ALY 1 %&Vlﬁ@%ﬁﬁ@ié@tlﬁ%f%mﬁ the
to two hundred feet (200 ft) (aII-arg)H. 0009] A fuze that has little or no spread
betweeN HROMJ Y YRd A2 fhdas RPEfaiftiethodnBengyathyiqtareet and

"commaggl doeatinhefezect Theist iha @reatrmeed Jo @i ssrumandiidosy MdivzR@ze to

due to the close engagement distances of uban wartate. Many (e s, o
intende(ﬁa’rget m %e“beyongxthe no-arm ¥aﬁ1ge,ybu Wef within ?Illepaell-arm ’

range Ofadure ringhisndasdl-ate”gungecvahnctcteiniondtfier effgictivepsoiofuze.
fired agUNIOROREANRS SRR IRE RS dWHhPRtHavE ATPRANNELENEGYm

hit the intended target. If the all-arm range can be brought closer to the
no-arm PN P WELSLRPRF O THheYer retiaBns hridtisttitBy drRgedp SraAE as
distancefat [(A00Hi0h @0 myeRticnabéneshanital {pzad suchras tHienMbdd aMSABarm
and M549A use a "spinning’rotor as the pyj component of the SAD.

The rotOr Spins abo tgé““aé%% YA IvAL i an#zseﬁ t%r%rﬁ“ & BIHEMAL Sr'tre 0 1V
round. Qerdrifugalorbesimévet (200 ft) (all-arm).

[0009] A fuze that has little or no spread between the no-arm and all-arm ranges is defined
in the industry as a “command to arm” fuze. There is a great need for a command to
arm fuze due to the close engagement distances of urban warfare. Many times an
intended target may be beyond the no-arm range, but well within the all-arm range
of a fuze. In this case, the gunner cannot rely on the effectiveness of fired
ammunition because some of the rounds will not have armed when they hit the
intended target. If the all-arm range can be brought closer to the no-arm range, the

weapon will be more reliable and useful over its operating distances.

[00010] Conventional mechanical fuzes such as the M550, M549 and M549A use a
“spinning” rotor as the primary component of the SAD. The rotor spins about a
pivot shaft that is offset from the centerline of the round. Centrifugal forces move
the rotor radially away from the centerline as the round spins during flight. The CG
of the rotor is typically offset from the centerline of the round when the fuze is

unarmed in a location that will maximize the centrifugal force on the rotor.



the rotor radially away from the centerline as the round spins during flight.

The CG of the rotor is typically offset from the centerline of the round when
the fuze is unarmed in a location that will maximize the centrifugal force on
the rotor. 2 [00011] The detonator is mounted within the rotor. The rotor and

its pivot location are designed such that the detonator is spaced apart from
the centerline when the fuze is unarmed. As the rotor spins about the pivot,
the detonator moves to the centerline of the round so that it is aligned with
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the weapon, the goal of an SAF is to arm the round in one-tenth of a second
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Therefore, unless the rotor is somehow slowed down, the SAD will arm
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energy lﬁliférS%QhQXOtor is somehow slowed down, the SAD will arm much too quickly.

[00013] The speed of the rotor is slowed down by mechanisms that absorb the kinetic
energy of the rotor. A classic version of this mechanical absorber is known as a
verge and pinion/starwheel. The starwheel is a small rotating disk that is coupled to
the rotor via a pinion mounted upon the shaft of the disk. Gear teeth on the rotor
spin the starwheel as the rotor moves from the unarmed to the armed position. The
spinning starwheel repeatedly strikes a cam, called a verge, causing it to oscillate
about a pivot shaft. The starwheel/verge system converts potential energy stored by
the rotor to kinetic energy in discrete increments, acting as a brake to slow down
the spinning (pivoting) of the rotor. Friction between the various mechanical
components of the SAD also absorbs much of the energy of the rotor. Sources of
friction include the pivot shafts about which the rotor, starwheel and verge rotate.
These shafts are usually positioned radially outwardly from the centerline of the

round.



the rotor to kinetic energy in discrete increments, acting as a brake to slow
down the spinning (pivoting) of the rotor. Friction between the various
mechanical components of the SAD also absorbs much of the energy of the
rotor. Sources of friction include the pivot shafts about which the rotor,
starwheel and verge rotate. These shafts are usually positioned radially
outwardly from the centerline of the round. 3 [00014] Due to centrifugal
forces on the respective CG's of the rotor, starwheel and verge, the loads on
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detonator from the unarmed to the armed position. Battery shelf life has also
been a UBACBANHRAYHAEY et to be adequately addressed. The largest

impediment for electronic fuze acceptance remains the cost of
[00015] Electronic SAD’s have been developed, but they are not yet used in mass quantity

production. An electronic timer could be used to initiate the arming very precisely
and assure a Command to Arm fuze; however, some actuation system is still
required to actually move the detonator from the unarmed to the armed position.
Battery shelf life has also been a concern that has yet to be adequately addressed.
The largest impediment for electronic fuze acceptance remains the cost of

production in large quantities.

[00016] However, in view of the prior art taken as a whole at the time the present invention
was made, it was not obvious to those of ordinary skill how the identified needs

could be fulfilled.
[00017] SUMMARY OF THE INVENTION

[00018] The long-standing but heretofore unfulfilled need for a mechanical command to

arm fuze is now met by a new, useful, and non-obvious invention.

[00019] The novel command to arm fuze includes a hollow housing, commonly called an

ogive, having a rounded leading end, an open trailing end, and a longitudinal axis
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production in large quantities. [00016] However, in view of the prior art taken
as a whole at the time the present invention was made, it was not obvious to
those of ordinary skill how the identified needs could be fulfilled. [00017]
SUMMARY OF THE INVENTION [00018] The long-standing but heretofore
unfulfilled need for a mechanical command to arm fuze is now met by a new,
useful, and non-obvious invention. [00019] The novel command to arm fuze
includes a hollow housing, commonly called an ogive, having a rounded
leadingéntmarciapet ehaifitiicahenneh daiB1egia e ANasRsn A0pf asidnamena. iottom

cylindrigal HpRRENOYRIRG RAYING IRRKOREANORANHARORSALAR Meiition to the
disposed within the hollow main housing in concentric relation to the
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the longitudinal axis of symmetry. The flywheel has a center of gravity
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[00022] A firing pin is slideably received in the central aperture of the actuator
dome afiePinPthE kb B rE DI HEr TRANHEEI T COREeiRtaioft the longitudinal

longitudixiabfxism@ietry.

[00021] An actuator dome having a central aperture formed therein has a peripheral edge

that engages the interior surface of the ogive.

[00022] A firing pin is slideably received in the central aperture of the actuator dome and in
the central bore of the flywheel in coincidence with the longitudinal axis of

symmetry.

[00023] A zip rotor positioned atop the bottom wall of the lower housing is rotatably
mounted about an axis of rotation defined by a rotor shaft and has a center of
gravity eccentric to its axis of rotation. A detonator is mounted in the zip rotor. The
zip rotor has a first, unrotated, safe position of repose where the detonator is

misaligned with the firing pin.

[00024] A first spring prevents the flywheel from rotating when centrifugal forces acting on
the first spring are below a preselected threshold and a second spring holds the zip
rotor in its safe position of repose even when the centrifugal forces are great enough
to cause the first spring to disengage. The first spring has a first end permanently
secured to a cylindrical sidewall of the upper housing and the first spring has a

second end releasably secured to the flywheel. The first spring could also engage
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symmetry. [00023] A zip rotor positioned atop the bottom wall of the lower
housing is rotatably mounted about an axis of rotation defined by a rotor

shaft and has a center of gravity eccentric to its axis of rotation. A detonator

is mounted in the zip rotor. The zip rotor has a first, unrotated, safe position

of repose where the detonator is misaligned with the firing pin. [00024] A first
spring prevents the flywheel from rotating when centrifugal forces acting on
the first spring are below a preselected threshold and a second spring holds
the zip thetdmingeoshfEhp disitioprior is pirsedapdirNyHavy by cadtHribiab fioiewscome

are greghepougitifefausedhe fifst springdorgisenviage e JRedlirst spriasdiasned
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free to rotate about the firing pin. [00025] The flywheel has a central hub and
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gear so that when the flywheel is held against rotation by the first spring, the

[BoyEcpad ia-RISQNeId Aaai \tRted ID0R28) TOe LIV EaaaL |5 JAtiaR b ravity

mounted about a pivot shaft and has a center of gravity eccentric to the pivot
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the drive gear rotates in the first rotational direction.

[00027] A second spring holds the zip rotor against rotation. The second spring has a first
radially outward end permanently secured to a cylindrical sidewall of the lower

housing and a second radially inward end releasably engaged to the zip rotor.

[00028] A timing post depends from a peripheral edge of the flywheel. The timing post
abuts the second end of the second spring and knocks the second end out if its
releasable engagement with the zip rotor when the flywheel is rotated in the second

rotational direction.

[00029] The zip rotor center of gravity causes it to pivot from its safe position of repose to
an armed position when released from the safe position of repose by the timing post
striking the second end of the second spring. The detonator enters into axial

alignment with the firing pin when the zip rotor is in the pivoted, armed position.

[00030] An actuator is formed integrally with the hollow housing on an interior side of the
rounded leading end. The actuator is centered on the longitudinal axis of symmetry

and is closely spaced apart from a head of the firing pin. When the hollow housing



[00027] A second spring holds the zip rotor against rotation. The second

spring has a first radially outward end permanently secured to a cylindrical
sidewall of the lower housing and a second radially inward end releasably
engaged to the zip rotor. [00028] A timing post depends from a peripheral
edge of the flywheel. The timing post abuts the second end of the second
spring and knocks the second end out if its releasable engagement with the
zip rotor when the flywheel is rotated in the second rotational direction.
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actuator is centered on the longitudinal axis of symmetry and is closely
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housing. [00032] A support arm has a first, radially outermost end secured to
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[00034] An anti-creep spring has a first, radially outermost end secured to the mounting pin
and a second, radially innermost end disposed in abutting relation to the zip rotor. A
rotor shaft aperture is formed in the second end of the anti-creep spring so that the
rotor shaft extends through the rotor shaft aperture. When the hollow housing
impacts against a soft target and the hollow housing is not deformed by the impact,
the actuator is not driven into the firing pin. The zip rotor in its armed position
slides along the rotor shaft in the direction of hollow housing travel due to the
sudden deceleration of the hollow housing caused by the soft target impact. The zip
rotor overcomes the bias of the anti-creep spring and the detonator carried by the

zip rotor impacts against the firing pin.

[00035] The drive gear is disposed in overlying, substantially parallel relation to the support
arm. The pivot shaft is mounted to the support arm in upstanding relation thereto
and a pivot shaft aperture is formed in the support arm and the pivot shaft extends

through the pivot shaft aperture. The drive gear is pivotable about the pivot shaft.



rotor. A second rotor shaft aperture is formed in the support arm and the rotor
shaft extends through the first and second rotor shaft apertures. [00034] An
anti-creep spring has a first, radially outermost end secured to the mounting
pin and a second, radially innermost end disposed in abutting relation to the
zip rotor. A rotor shaft aperture is formed in the second end of the anti-creep
spring so that the rotor shaft extends through the rotor shaft aperture. When
the hollow housing impacts against a soft target and the hollow housing is
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accommodating a radially inward edge of the setback e-ring. The setback
e-ring PrEGEhTRFIAIRRI MG EMEEbetween the hollow housing and the lower
housing. [00037] A base plate is disposed in underlying, supporting relation
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the recess and the reduced diameter post is disposed in the bore. A bias means holds

the reduced diameter post of the setback pin in the recess. The setback pin
maintains the zip rotor in the safe position of repose until acceleration forces acting
on the round/projectile as it is launched from a weapon overcome the bias of the
bias means and causes the reduced diameter post to withdraw from the recess and
thereby unlock the zip rotor so that the zip rotor is free to rotate about the zip rotor

shaft when said zip rotor is also released by the second spring.

[00039] A central aperture is formed in the base plate and a central aperture is formed in the
flat bottom wall of the lower housing. A lead explosive is positioned in the central
aperture formed in the base plate and in the central aperture formed in the flat
bottom wall of the lower housing. A leading end of the lead explosive is disposed in
open communication with the detonator and a trailing end of the lead explosive is
disposed in open communication with a main charge. Striking the detonator with
the firing pin triggers detonation of the detonator, thereby triggering explosion of

the lead explosive which then causes explosion of the main charge.



wall of the base plate to maintain the base plate in abutting relation to the flat
bottom wall of the lower housing. [00038] A bore is formed in a trailing side of
said zip rotor and a recess is formed in the base plate. A setback pin having

a head and a reduced diameter post is disposed in the recess and the
reduced diameter post is disposed in the bore. A bias means holds the
reduced diameter post of the setback pin in the recess. The setback pin
maintains the zip rotor in the safe position of repose until acceleration forces
[QB6Y Bhetharannabite)jettifisaa yesipaus dhatdyisie 20 whapshaecermengd to
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communication with a main charge. Striking the detonator with the firing pin
[YGétsTheterad siihsr tmPertBhatinc tharepY ATy Rt dcalsroTb e @ ieadvill

explosiyeceiichidhien caugesipippioceiithe main charge. 8 [00040] The
primary object of this invention is to provide an all-mechanical command to

BUTUIF YiRe iﬁ@é’ﬁ%ﬁ199c8$ﬁ<ﬁ¥[§?§"c95;‘5&%%f§9ﬂécf9%ﬁ%s QOGS LI GIESh of

object is to provide an all-mechanical command to arm device that changes

from a SHON&AYY EshigerasBRMtPARA BrviEobRigtraRIRGH Bsthtidesshidian set

an electopiniadezal@0d2h Anoihast imppratpbiet s iiRinesat thedepaing
object in an inexpensive way.

[00045] BRIEF DESCRIPTION OF THE DRAWINGS

[00046] For a fuller understanding of the nature and objects of the invention, reference
should be made to the following detailed description, taken in connection with the

accompanying drawings, in which:

[00047] Fig. 1 is a diagrammatic view of a round in flight that is equipped with the novel

fuze;
[00048] Fig. 2 is a longitudinal sectional view of the novel fuze;
[00049] Fig. 3 is a transverse sectional view depicting the fuze in a safe configuration;

[00050] Fig. 4 is a view like that of Fig. 3 but where centrifugal force has caused a flywheel

centrifugal lock spring to disengage from the flywheel; and

[00051] Fig. 5 is a transverse sectional view depicting the novel fuze in its fully armed

configuration.

[00052] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
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[00043] These and other important objects, advantages, and features of the
invention will become clear as this description proceeds. [00044] The
invention accordingly comprises the features of construction, combination of
elements, and arrangement of parts that will be exemplified in the description
set forth hereinafter and the scope of the invention will be indicated in the
claims. [00045] BRIEF DESCRIPTION OF THE DRAWINGS [00046] For a
fuller understanding of the nature and objects of the invention, reference
[SR6td Beferaseneytie el dwingddieitdes descistio dlagireympiie samesenbnionn

the acepmRany g dranipgspla Which 4804 dfigud is a-HIRAANMAHGYiBWMhe
of a round in flight that is equipped with the novel fuze; [00048] Fig. 2 is a

longitudfiEBECHBRSTAiEW of the novel fuze; [00049] Fig. 3 is a transverse
sectional view depicting the fuze in a safe configuration; [00050] Fig. 4 is a
[ 4ikB e &P Figthss suambleres eeivrieabaffiorcechad ddgsedd flgwmeal to arm

Centrifugéumﬁmaag;t@ %%@@996&%@@&%&%@{@ [00851] KiQepidg@ in
transverse sectional view d;FICtlng the novel fuze in its full%/ armed

configuf4&lin "RI6EEE P Alresop eEERIBME NN HhE PREPERRERE about
EMB O DIMEiNTn A {00053y materying sTevahd Ficundl, fiizeilRterethaisgendbatdand

[ Prsisinoniound pupred wih e govel,,

diagrarq[pati fepre entation
.18 filled, wifh main ?'IX(I)J
structure’is denoted as a whole e reference numeral’l oun

10 in thizexaipradsngatypichd 4Onefrthrodricvithenddbe tedmenemidofraymarfuzdhe

is denofgd H&Tgp&lg@&%gfliﬂg&gg\gﬁgired from a weapon, is depicted in
flight, travelling in the direction of directional arrow 14. It is also spinning

L, Rrditudingl 2xis af symimetty 18 RTRUA%HR 9 ESA R TS Haling 2o
having a generally inverted “U” shape, sometimes referred to in technical writings
as a nosecone or an ogive. Hollow housing 20 houses all of the components of

novel fuze 12.

[00056] The open trailing end of hollow housing 20 is closed by base plate 22. Radially
inwardly-extending crimp 20a is formed integrally with hollow housing 20 at its
trailing end and circumscribes base plate 22 to hold said base plate to said hollow

housing.

[00057] Actuator 20b is formed integrally with hollow housing 20 at the leading end
thereof. Said actuator 20b is centered on head 24a of firing pin 24. Detonator 26 is
centered on point 24b of firing pin 24. Actuator 20b, firing pin 24, and detonator 26
are all centered on longitudinal axis 16. It should therefore be understood that this
Fig. 2 position is the armed position of the fuze. If it were unarmed, the detonator

would not be aligned with the firing pin and the actuator.

[00058] Impact of 40mm round 10 with a target begins the detonation process if command
to arm fuze 12 has successfully armed. Ogive 20 is crushed if round 10 impacts a

hard target. The deformation of ogive 20 drives actuator 20b into firing pin 24

10



10 is filled with main explosive charge 18. As used herein, the leading end of
any partis the end nearest the top of the drawing and the trailing end of any
part is the end nearest the bottom of the drawing. [00055] As best

understood in connection with Fig. 2, fuze 12 includes hollow housing 20
having a generally inverted "U" shape, sometimes referred to in technical
writings as a nosecone or an ogive. Hollow housing 20 houses all of the
components of novel fuze 12. [00056] The open trailing end of hollow
housingvbBlis tleretitiebadriopries 26, RadiadllifiatetvardieeRedindingarirdpsclosed
20a is fepedrntegrally with hollow housing 20 at its trailing end and
circumscribes base plate 22 to hold said base plate to said hollow housing.

tuator.20h is formed inteqrally with holJow housing 20 at the .
(S et Lo RS At K DI S SR ol housing
24. Detdhatodoptedeeniteretback puirg 19 posotdind dnpigrRavasinedd cobistifiahydy

pin 24, @@%Q@éqnateﬁaﬁnmegl&ﬁﬁi@gpgmﬁn@tyﬁlmm%umm@ng 20

therefore be understood that this_ Fig. 2 position is the armed position of the
fuze. If 'k @reoBRAAM B HTe R OB, RS A Bt gl With the ftge 30
pin andShBaakteraiiar 2[00ReSblmnpacinf Adiine rmoviando: bty etakgairbegiase 30

the detonation prqcess if to arm fuze 12 has syccessfully armed.
Oaive A RIRIETRRS 0HRAM IR R BSE RSB Se o b or
ogive 2odrvewasngatbpedbrinsdifringpinzgon buykitheckemgtikew ddtoratmre
26 and jpjifiatesad8iapalion;itain disclosed hereinafter. [00059] Setback

e-ring 21 locks command to arm fuze 12 into ogive-shaped hollow housing
B4 depictsd, said sethack e-ting, s positioned n 3 draokp formmed,e, of 1.
oliecuively b@/ a groove that clrcumscripes an inner siaewa oglive-snape
hollow hng'ﬂi]gaZ@ and said trailing end of lead explosive 28 is attached to said base plate
22. Firing pin 24 is driven into detonator 26 to cause explosion of round 10 as

aforesaid. The explosion of detonator 26 causes lead explosive 28 to explode.

[00061] Lower housing 30 is positioned atop base plate 22 and cavity or central aperture 31
is formed therein to accommodate leading end 28a of lead explosive 28. Aperture
31 is open at its trailing end so that when lead explosive 28 explodes in response to
explosion of detonator 26, the blast causes explosion of main explosive charge 18

as best understood from Fig. 1.

[00062] Since the force of the explosion of lead explosive 28 is directed in a trailing
direction, i.e., in a direction opposite to direction 14, lead explosive 28 is referred to
in the industry as a spitback and base plate 22 is referred to as the spitback and base

plate assembly.

[00063] Lower housing 30 supports upper housing 32. Upper housing 32 houses flywheel
34 and drive gear 36 which together provide the novel timing means. Flywheel 34
is centrally apertured and firing pin 24 extends through said central aperture and

therefore provides a pivot shaft for flywheel 34 so that flywheel 34 is free to rotate
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and a coplanar groove that circumscribes an outer sidewall of lower housing
30. Setback e-ring 21 therefore prevents relative movement between lower
housing 30 and hollow housing 20. Radially inwardly turned crimp 20a at the
trailing end of hollow housing 20 performs the same function but setback ring
21 provides a more robust interlocking of parts. [00060] Base plate 22 is
centrally apertured to accommodate trailing end 28b of lead explosive 28

and said trailing end of lead explosive 28 is attached to said base plate 22.
Firing pihopa denghilien iatd tietsnigior 260t @b Sy whetbdioh efipsidsatioithgxis of
aforesajgy, ifagexplosion of detonator 26 causes lead explosive 28 to

explode. [00061] Lower housing 30 is positioned atop base plate 22 and

or central apertiyre 31 ,is farmed therein tg accommodate leading.en
e ietatobal At sehbie b s S i A B
lead expiosive 28 asxiipdtes if\regiondeno 38xislosivialbf aeaiberatorzbregeaves the

blast causgscHlesienReman. %@i@éé@&tgﬁgqi&l@ aspeshundgrsieed from
Fig. 1. [OOOG%G]@%nce tlhg %@ce of the explosion of Iefald explosive 28 is

' in a trailing direction, i.e., in a direction opposite to direction 14, lead
T o B R S S B A SR 1 55
referreduto 43 thé apitbrack sndbhse plate assembly. [00063] Lower housing
30 supports upper housing 32. Upper housing 32 houses flywheel 34 and

[d0vesySappérvdnic i togethatipsavid adhednovebliarngsmednsmdhmvBeeal 3deised
centrally apertured and firi in 24 extends through.said central aperture , .

ot stk R ot e it sl o e
to rotat&lyWhedioist cethieeliore 16pfiduebeenten dfayrayityrofefl§vhedlBdpigt arm 42.

coincideqt with 3Xis0f SYBMEHR6- 10004 ARMALANOEMS RRiisHgNHN,fil.

about its periphery to an inner surface of hollow

[00067] First, radially outermost end 43a of anti-creep spring 43 is secured to mounting pin
33 and therefore abuts the underside of support arm 42. Second, radially innermost
end 43b abuts the top of zip rotor 56. The bias of anti-creep spring 43 urges zip
rotor 56 into abutting engagement with floor 30a of lower housing 30. Said bias
prevents displacement of zip rotor 56 and hence detonator 26 along rotor shaft 58
into engagement with firing pin 24 while the round is in transit, and said bias is

overcome when round 10 strikes a soft target.

[00068] Aperture 45 is formed in support arm 42 about mid-length thereof, and aperture 45
is in alignment with an aperture formed in drive gear 36. Pivot shaft 46 extends
through aperture 45 and said aperture formed in drive gear 36 so that drive gear 36
is mounted for rotation about said pivot shaft 46. Stop means 46a prevents drive
gear 36 from traveling in the direction of directional arrow 14. Stop means 46a can
be an integrally formed enlargement of pivot shaft 46 or it may be a separate

mechanical fastener.

[00069] Pinion gear 48 is rotatably mounted to a depending central hub that is formed
integrally with flywheel 34. It is secured to said central hub and rotates conjointly

therewith.
12



housing 20 as depicted. Actuator dome 38 is centrally apertured and receives
the leading end of firing pin 24. Locking e-ring 40 holds firing pin 24 in place.
[00065] Pin 33 depends from upper housing 32 and provides a mounting
means for support arm 42 and anti-creep spring 43. [00066] Support arm 42
is apertured at its radially outermost end and pin 33 is received within said
aperture. Support arm 42 extends radially inwardly from said pin. Flywheel
34 is therefore trapped between locking e-ring 40 and support arm 42.

[ORAVRE B g Ress DI relapnionpeg énfpaidbn v ik iiee 2 A4pgntb drireg ds- fiieg an
44. [0006€l BirsphrasiallyomgrnoshRNGnfda AlaRirKeEMRPIRG A3tSdefined by

secured to mounting pin 33 and therefore abuts the underside of support
arm 42?%&6‘88?%%1@1 R SRHRIU ey NS B RS HERS) BiAR Fotifse.

The bias of anti-creep spring 43 urges zip rotor 56 into abutting engagement
[AOOY flb b3 Ganbsp | depesthakmsingns i GattizZiastpreendstdishibat @ mithafhy fxtends

rotor 5Giapgkhenre detanaior A& alpnaietap Sl 55:dMa.RNIAJEMERWiE otal

firing pin 24 while the round is in transit, and said bias is overcome when
round 1OV A sBi ARy E D IOB S RpSPtire 488 foRvfimiallgsdiedmpa of
42 abousweithiekgihihdreafingrdBferbie @b sinfinsaligradntwith aorapaitisein

formed in drive gear 36, Pivot shaf tend r h aperture 45 and said
e SN ARES S CUOL SIS G SOE S ARSI 2 2R
about saithgilot SHARKAET Seupradatem Gt Beents drifesigesitse frdme formed

traveling, i 1he; i rﬁ?&@&‘i@%ﬁééﬁ&i&ﬂ?'ﬁ&%‘é%dlézitﬁ‘i%’pgé?%“&é@ﬁiﬁ@%Qﬁdaﬁ‘ring

integrally formed enlargement of pivot shaft 46 or it may be a separate
mechami@afadtentie [Beisan Birtdh GRiews 8 otatably mounted to a
depending central hub that is formed integrally with flywheel 34. It is secured
[(eaid Sethadl hirb Ahdlrotapscoonjoirhily hesewndtited Anto countersunk cavity 57a

formed in lower housing 30. A reduced diameter part of the setback pin extends
through a bore formed in lower housing 30 and into an aligned bore formed in zip
rotor 56. The bore in zip rotor 56 is located such that setback pin 57 can engage
said bore only when zip rotor 56 is in its unarmed configuration. A setback spring,
not depicted, holds setback pin 57 in place until round 10 is fired from a weapon.
When the round is fired, inertial forces acting on setback pin 57 overcome the bias
of the undepicted setback spring and force setback pin 57 to displace in the
direction opposite to direction of travel 14 of round or projectile 10, i.e., into cavity
57a. When setback pin 57 is thus disengaged from zip rotor 56, said zip rotor is free
to rotate to the armed position when timing post 50 releases zip rotor release lock

spring 60 as disclosed hereinafter.

[00073] Fig. 3 provides a plan view of the configuration of the timing system before round
10 is fired from a weapon. Flywheel 34 and drive gear 36 are depicted in their
respective initial safe positions and timing post 50 is depicted abutting support arm
42. Pivot shaft 46 protrudes upward as drawn from support arm 42 and through the
central aperture formed in drive gear 36, allowing drive gear 36 to rotate in the

plane of the paper. Gear teeth 36a are integrally formed in a radially inward edge of
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[00070] Timing post 50 is also formed integrally with flywheel 34 and

depends from an outer peripheral edge thereof. Said timing post extends into
the cavity defined by lower housing 30, said cavity housing the arming

system of this invention. [00071] Fig. 2 also depicts above-mentioned zip

rotor 56 and rotor shaft 58 which extends through an aperture formed in said
zip rotor, providing an eccentric pivotal mounting for said zip rotor. Zip rotor
56 rests atop a bottom wall or floor 30a of lower housing 30. Leading end

58a of B¢ SRt recalviedlyi reRehes @npmh Edain 4SupsskvapmaRtEmgot drive

trailing gngl %Qogﬁtrgmﬂﬁaﬁ A8irrastivadswithima RIS DR Btk iflywheel

said lower housing bottom wall. Detonator 26 sits within a bore formed in zip
rotor 56 ariGuLiBAPICanS dispileliWin R SpeRstPEENteriAk s ARt fiTliy of
pin 24 whentbe dtize dsain3tisssédfeocardiuration. [00072] Setback pin 57, also
depicted in Fig. 2, is inserted into countersunk cavity 57a formed in lower

['O@G'ﬂﬁ@%l@e[%@h&?&%@%@ﬁ?ﬁﬁ@@ﬂé@& sethagls Rin@xends dhFaUsidng 32

bore formed in lower housin%a 0 and into an aligned bore formed in zip rotor

56. The'BbreSiro tbr s Rafotitss Stioh HAL58AaK PE Pestn8ngayenting

said borBwndyl\¥handziimiaasdsts fifvitsreaanmeeh ooffigl pation. Wisethackl 10 is
spring, .not depicted, holds setback pin 57 in place until round 10 s fired fro
oo R e SRR B LR Sl

overconal thsdidsndfrethrdepicords sethd bk spwaglardoforgdetsetsddkpig Host
to displageip,the rRLRGHNWARRCHIE E‘Bt%%%@ﬁﬂfﬁ’f&@f@h% of round or

projectile 10, i.e., into cavity 57a. When setback pin 57 is thus disengaged

in.rotor 56, said zip rotor is free to rotate to the arme sition whe
B TR B e R B e T B B over
hereinalitesij@0781dRicc @ prodidels displesad/iethiof toe @bhfiguxhtiopeoptieel edge

timing SySIEMAPGIAE FYRdHAIS 198AHOm B0seRaR HYWRSRSa:ad diiese

gear 36 are depicted in their respective initial safe positions and timing post
50 is dé‘ﬁf&é@éfﬂ]‘fﬁﬁ@ aggﬂbg),tpg?rhas elapsed after the round is fired from a weapon.

Rotor release lock spring 60, when said second end is engaged in said slot, prevents

zip rotor 56 from rotating about rotor shaft 58.
[00076] The center of gravity of zip rotor 56 is denoted 56a in Fig. 3.

[00077] Fig. 3 depicts timing post 50 in its unarmed starting position where it abuts support
arm 42 as aforesaid. Upon disengagement of flywheel centrifugal lock spring 52
from slot 54 formed in timing post 50, said timing post travels in a
counterclockwise circular path of travel around zip rotor 56. When timing post 50
contacts rotor release lock spring 60, it knocks second end 60b from slot 62 formed
in zip rotor 56, thereby freeing zip rotor 56 to rotate about rotor shaft 58. Lock
spring 52 could also engage flywheel 56 instead of slot 54 formed in timing post
50.

[00078] Figure 4 is a plan view depicting the configuration of the novel timing system
shortly after round 10 has exited a weapon. Second end 52b of centrifugal force

lock spring 52 has disengaged from slot 54 of timing post 50, thereby enabling but
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42. Pivot shaft 46 protrudes upward as drawn from support arm 42 and
through the central aperture formed in drive gear 36, allowing drive gear 36

to rotate in the plane of the paper. Gear teeth 36a are integrally formed in a
radially inward edge of 13 drive gear 36 and meshingly engage pinion gear
48. Clockwise rotation of drive gear 36 about pivot shaft 46 therefore causes
counterclockwise rotation of flywheel 34 about firing pin 24 as gear teeth 36a
engage pinion gear 48. The center of gravity of drive gear 36 is denoted 36b.
[00074PPlysehsrg dertitngdl fbokhsprid S2HasugdirkrerrdasRagapmehied gsar 36

upper m&@%@&oag}é@(ﬁﬁﬁm%ﬁé%aeth@tt%ggﬂ@%%@B of dAUELIN6 cause
timing post 50, preventing. flywheel 34 and timing post 50 from rotating about

firing pifl EAMVhEAFMA L B¢ 7 ABRPUV RSO~ DALt S el ggement
upon flpatheeh eentrifeged doakdspiriivg dZaraisdaseofighendl3atidarenidpomes) to

radially outwardly from slot 54 of timing post 50, thereby. freeing flywheel 34.
o ot e TR S s P Ao R % RS e
spring GOshavitsgwiten eid 60ansepenicbttingiie enigagssinbe 3w perdseconef ewmeport

60b dispgses within slot 62 formed in peripheral edge of zip rotor 56. Rotor
release lock spring 60 prevents the rotation of zip rotor 56 until the required

ing time has.elapsed after the round is fired from eapon. Rotor
eSS T e B D Sl R 7 e armea
prevengostilprotde spifrohotoid il graboibrotetushafe88ifugabTE] Thwicehterich

of gravhfyaggﬁ& HREGE A0 %Q%%ﬁ%?o}rs&:iﬂ-a%aEQQR?ZJt@LQd%ﬁJ&%g%M@m

post 50 in Its unarmed starting position where it abuts support arm 42 as
aforesaiBMERH8RH HIsErGaGe st TRy e tuiviAit gRI O ERYEIAL BinAgpunter
slot 54 fosereckéndtineingh POsted) posidotiming:pastoirageltdalinment with centerline

counterglopauise, ciGulanpath A tayel aiound Zib roor. 26 en Il post .
50 contacts rotor réleade 16¢ spring 8]61, it KhOCKS second en rom slo

62 formddzip rotor 56, detonator 26 was secured in an eccentric location away from said
centerline 16, firing pin 24, spitback 28, and main explosive charge 18. Zip rotor 56
has sufficient mass to rotate from the unarmed to the armed position within a small
fraction of a second, which is much less than the time required for timing post 50 to
complete its orbit. As zip rotor 56 moves into the armed position, rotor arm lock 68
moves inward and engages slot 70 formed in the periphery of zip rotor 56, locking

said zip rotor in position and preventing it from rotating in the clockwise direction.

[00080] Standard fuze safety regulations require that all SADs have at least minimum two
safety locks that prevent the fuze from arming until it has been intentionally fired
from a weapon. These safety locks must not be removed until the round has been
subjected to “environments” that can only occur after a round has been fired from a
weapon. The same regulations require that the two safety locks respond to
independent and distinct environments. In this application of the command to arm
fuze, one of the environments is the centrifugal forces generated by the rapid
rotation of round 10 about centerline 16 which are typically in the range of twelve
thousand revolutions per minute (12,000 rpm) for 40mm ammunition. The radially

inward bias of flywheel centrifugal lock spring 52, the first safety lock, prevents
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in zip rotor 56, thereby freeing zip rotor 56 to rotate about rotor shaft 58. Lock
spring 52 could also engage flywheel 56 instead of slot 54 formed in timing
post 50. [00078] Figure 4 is a plan view depicting the configuration of the
novel timing system shortly after round 10 has exited a weapon. Second end
52b of centrifugal force lock spring 52 has disengaged from slot 54 of timing
post 50, thereby enabling but 14 not causing rotation of flywheel 34.
Centrifugal forces acting on drive gear 36 along a vector extending from

centerlifigviBehfddghncaagen skaiiesgbinras aeitnseurdpdkBectsratoiyg lock

drive gegFiRb AORMERNAhahaAft¢6iMesbingenaaae meat ARMRERA USRI IRS thhd
36a and pinion gear 48 causes i/wheel 34 and timing post 50 to rotate

o BRI M Ao s P RAEEIch QAR ARG G AR S

post ends when said timing post abuttingly engages the opposite side of
[$0PPUIrS eibaskd 210D 7 cligpdrenscdapictiothe idrhiag Sywendesitde ziprpotbs a6ty

has trayglggderthe fnmado ResiteR.1phe spin of round 10 and SAD produces
centrifugal force vector 66 which is applied through CG 56a of zip rotor 56 in

j outward.direction.relative to nterline 16. Force 66 causes zi
B e e S AL IR OE SR b e RmSPHIERE By wheet
thereby3pasitionmghdetotkeoholé hatobatiomeadietwithvdmeteidihes 4 6ctiridgiter of

24, spithack.28, agk MIRRXROFHE GRATGR L8t BB FUIRIRIBR Ve ZIR: 36,

rotor 56, detonator 26 was secured in an eccentric location away from said

centerliRRVEESHMAY ITHA ShRBFALY SECRHY rifails 8XisIO5itRAENg #RP4igPiygh shaft
rotor SGidhascsoiffigiant massde notatedremihaighagned davheared pasitony
within a small fraPtion of a secoq)c(l)hwhic is mu?{h Iefés tﬁan the tim rehquired

for timifig POSERD 16 Cormplate its Ofbit AL LR Ot 56 moves iito theSrned
positionnsigtur diine lgek 868 canoves:sporalr th ancherrgadegabior®d feraed dnitheear
periphe@étﬂffgéﬁ) zﬂ%t%e%ngﬁ;lgfﬂglged with the teeth of pinion gear 48 which is secured
to a central hub of flywheel 34. When flywheel 34 is released by flywheel
centrifugal lock spring 52, drive gear 36 rotates instantaneously because it is
already under bias to rotate as aforesaid. Rotation of drive gear 36 thus causes
rotation of pinion gear 48 and conjoint rotation of flywheel 34 and timing post 50
that depends therefrom. Timing post 50 strikes second end 60b of rotor release lock
spring 60 from slot 62 formed in zip rotor 56 and this frees said zip rotor to pivot
quickly to the armed position due to its center of gravity 56a being eccentric from

its axis of rotation as defined by rotor shaft 58.

[00083] The weight and CG of the drive gear are designed such that the torque generated by
the rotation of the drive gear rotates the flywheel in a predetermined amount of
time. The weight and inertia of the flywheel is designed such that the torque
transferred through the pinion gear rotates the flywheel at a predetermined speed
such that the zip rotor will not be released until the round has traveled to the desired
arm distance. By not having the detonator located in the flywheel, the weight of the
flywheel is kept to a minimum, thereby enabling the drive gear to be very small.

Even though the drive gear is eccentrically pivoted, its low weight reduces the
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said zip rotor in position and preventing it from rotating in the clockwise
direction. [00080] Standard fuze safety regulations require that all SADs have
at least minimum two safety locks that prevent the fuze from arming until it
has been intentionally fired from a weapon. These safety locks must not be
removed until the round has been subjected to "environments” that can only
occur after a round has been fired from a weapon. The same regulations
require that the two safety locks respond to independent and distinct
environties ryuliredppichtonibPiibecariptisdad s ffeptongevbptheould be

environmpssisths e ifHaal ioragssasnemtaditycthe fianion QsION®E fuze to
round 10 about centerline 16 which arc(a)‘ée/['[oically in the ran?He of twelve

thousaRa FeUBIERIBIEREY AN (12 B0 pr i Aorh B R ARbifiS Agn time
radially canwatddnias:Bf flydibee laaenttitugak |oakespringe SR he:fiist safetgdack,
prevents 15 flywheel 34 from rotating. Centrifugal forces acting upon

{Bvosel santrifiost leck ERIAG SFMO.H: IRHRDARES firethate SYHiCiBpiS from

overcome the inward bias and dig&l_a_ce second end 52b radially outward
until it diSelNgERERRHAVEEACE42 0BRSS L A EURCPiIAS 7N EroEEy Gppnges may be
conneciindemithEighoze poavidesdhe sroard safey friieaitssapeamimainddaion, it
arm fuze 12. [00082] The first safety. lock, flywheel centrifugal lock spring 52,
et el T S e s SRR RUOP SR e
Flywhee¢@mhaity mgahnrainge rtelobe grasipyess! thatlitss raleasend ows fokcangeng
it to begjp otation. Drive gear 36, however, has a center of gravity eccentric
to its axis of rotation about pivot shaft 46. Accordingly, as round 10

iences high rpms, drive gear 36 is.urged hy. centrifugal forces to ratat
O T e SR e S T8 SR g P
cannot gesponthiocsuchcdentuifygdithoroesntieodesandiesertpedr atdeth @Benzmgs of
meshingly engacicidiihibgiSetR! NNIORARR' FAMNANS SRAEE IR0 ran

central hub of flywheel 34. When flywheel 34 is released by flywhee
therebetween.
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centrifugal lock spring 52, drive gear 36 rotates instantaneously because it is
already under bias to rotate as aforesaid. Rotation of drive gear 36 thus
causes rotation of pinion gear 48 and conjoint rotation of flywheel 34 and
timing post 50 that depends therefrom. Timing post 50 strikes second end
60b of rotor release lock spring 60 from slot 62 formed in zip rotor 56 and

this frees said zip rotor to pivot quickly to the armed position due to its center
of gravity 56a being eccentric from its axis of rotation as defined by rotor
whaft 8.100983] The weight and CG of the drive gear are designed such that
the torque generated by the rotation of the drive gear rotates the flywheel in
Pgrg(grgtearmipedrg Qunt (C)g‘m'{irpglh'lﬁhe weight and inertia of the flywheel is
designe Such that the ?brqué) trafsferred through the pinion gear rotates the
flywheel at a predetermined speed such that the zip rotor will not be released.
ARSI Wase BN rdige She PRI IRES 8y RO AeRAHY dRal axis
sfetanatarytocated in the flywheel, the weight of the flywheel is kept to a
minimum, thereby enabling the drive gear to be very small. Even though the

AV G0 %B&%&HEI_EQ'%E&Q&EQRH& oW IR ﬁ?ﬂﬁ‘ﬁ%siﬁ%i&@oﬂé@ﬂ% relation

resulting from the spin of the projectile to a tiny fraction of what would be
expiskiensisulinbiitr aFtTI¥BE T his lack of significant friction enables the fuze
to perform consistently and have very little variation in arm time and said arm
fireytadrisel apperhteymgredictedrerigsetpbydhe desidgotitthe flywheel and
drive gear. [00084] It will thus be seen that the objects set forth above, and
dhesermademppaseidommithaitoregeinhdastiptiap, iareoatliaieptiviatiainedaid

and sipce certain changes may be . made, in the above construction without
ARG R o SROR0 L PR T Ttar s Lt NABAL v
nomigdedbontthie fpeapieng eestddlivrbortshowailirpthecacgcampadiyngerefrom in

Qipeings <NALPR HRARRIGHAP (lpetiaiand not in a limiting sense.

a centrally bored flywheel rotatably mounted about an axis of rotation, said axis of rotation

being concentric with said longitudinal axis of symmetry;
said flywheel having a center of gravity concentric with its axis of rotation;

a timing post depending from said flywheel into said lower housing in eccentric relation to

said longitudinal axis of symmetry;

an actuator dome having a central aperture formed therein and having a peripheral edge that

engages said upper housing;

a firing pin slideably received in said central aperture of said actuator dome and in said

central bore of said flywheel in coincidence with said longitudinal axis of symmetry;

a zip rotor rotatably mounted about an axis of rotation, said zip rotor positioned atop said

bottom wall of said lower housing;

said zip rotor having a center of gravity eccentric to its axis of rotation;
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[00085] It is also to be understood that the following claims are intended to
cover all of the generic and specific features of the invention herein
described, and all statements of the scope of the invention that, as a matter
of language, might be said to fall therebetween. 17 What is claimed is: 1. A
command to arm device, comprising: a hollow housing having a rounded
leading end, an open trailing end, and a longitudinal axis of symmetry; a
cylindrical upper housing disposed within said hollow main housing in
Téeienmrian@lagdnn taidaid fogitudinal axis of symmetry; said cylindrical
upper housing having an open top and an open bottom; a lower housing
digpos estovibhinngai dikol lowomeaih fueistingfifeposcehtic wetbdinontaosastmisaligned
\!qu iglil IH}%H axlig,, of symmetry and having a flat bottom wall and a cylindrical
Sidewall méunted about the periphery of said flat bottom wall, projecting
upwardly therefrom in supporting relation to said cylindrical upper housing; a
Lt ot RUHGRERSE ﬁ?’t&t%l‘\}grﬁ%ﬁ‘fﬂ‘é‘o‘%@i‘ﬁ A UrfBEti SRR
aidolstigiifeirgeRRCe piaesitadsaidsiangitudinal axis of symmetry; said
flywheel having a center of gravity concentric with its axis of rotation; a timing
@&%59@@@@&%@@@4%&%9%% it,RRldloNSHiBRYBIFIR eccentric
relation o said longitudinal axis of symmetry; an actuator dome having a

tra] aperture formed therein and having a peripheral edge that engages
lei%et?‘lﬁb’é:re r?oﬁs?‘llnnglg; a%ﬁrrtltl?l% (fo%n 8iid élébly received in said central aperture of
said actuator dome and in said central bore of said flywheel in coincidence
With[Eai P RERg iG]l axis brRyPrHBIRFNEYZ s Tt FotataBipdneriidevatiopk said
whetisuelngtation, said zip rotor positioned atop said

said first spring having a second end releasably secured to said flywheel;
said first spring being biased radially inwardly;

said bias of said first spring being overcome when centrifugal forces acting on said first

spring exceed said predetermined threshold; and

said flywheel being free to rotate about said firing pin when said bias of said first spring is

overcome.
3. The device of claim 2, further comprising:

said flywheel having a central hub;

a pinion gear mounted on said central hub for conjoint rotation therewith;

a rotatably mounted drive gear having teeth that meshingly engage said pinion gear so that
when said flywheel is held against rotation by said first spring, said drive gear is also held

against rotation;

a pivot shaft about which said drive gear is rotatably mounted;
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bottom wall of said lower housing; said zip rotor having a center of gravity
eccentric to its axis of rotation; 18 a detonator mounted in said zip rotor; said
zip rotor having a first, unrotated position of repose where said detonator is
misaligned with said firing pin; a first spring for preventing said flywheel from
rotating when centrifugal forces acting on said first spring are below a
preselected threshold; and a second spring for holding said zip rotor in said
safe position of repose. 2. The device of claim 1, further comprising: said first
seistiticVR A0h Gy st epitiop of B diycspigisresisiivplingrtal sidewall of said
upper housing; said first spring having a second end releasably secured to
saddifiywlaesl rosaiddfitstasprin gobeing bitwedoindbally sa\yaicty; Safd wias efid first
Ss%'g firre% assggi%q J)ﬁir&% Qyergame, E\:/vhe(p cl:elgtrifggal forces acting on said first
gprlﬁg exceed said pre etermined %hrgslholllogj and said flywheel being free to
rotate about said firing pin when said bias of said first spring is overcome. 3.
SEHEPHUOTCESBE HdiT 2 ofoh b BERTDASIAG Iy T b e Havhtg SeleraiHa: 2
@doinion geaiamdivitiach apsaiccondsial hivl foratomointsaiationtesawitiiva gear
r%%?etglthly %ofyrgﬁ?gaqlrg)\ﬂglﬁear having teeth that meshingly engage said pinion

gear so that when sal )}Wﬁé%ll is held against rotation by said first spring,

said drive gear is also held against rotation; a pivot shaft about which said

Hris gedssotstammy HbentaRprne:

a second spring for holding said zip rotor against rotation;

said second spring having a first radially outward end permanently secured to a cylindrical
sidewall of said lower housing and a second radially inward end releasably engaged to said

Zip rotor.
5. The device of claim 4, further comprising:
a timing post depending from a peripheral edge of said flywheel;

said timing post abutting said second end of said second spring and knocking said second
end out if its releasable engagement with said zip rotor when said flywheel is rotated in said

second rotational direction.
6. The device of claim 5, further comprising:

said zip rotor center of gravity causing it to pivot from said safe position of repose to an
armed position when released from its safe position of repose by said timing post striking

said second end of said second spring;

said detonator entering into axial alignment with said firing pin when said zip rotor is in said

pivoted, armed position.

7. The device of claim 6, further comprising:
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said drive gear having a center of gravity eccentric to said pivot shaft; said
drive gear rotating in a first rotational direction about said pivot shaft when
said first spring releases said flywheel and hence said pinion gear; said
pinion gear and hence said flywheel being driven by said drive gear teeth to
rotate in a second rotational direction opposite to said first rotational direction
when said drive gear rotates in said first rotational direction. 4. The device of
claim 3, further comprising: a second spring for holding said zip rotor against
Fortienositmsddairgapring thaviddel irsthendiayop imvaterendipe ahsmémaynded
155(9%6‘&!1&0 a cylindrical sidewall of said lower housing and a second radially
inward end releasably engaged to said zip rotor. 5. The device of claim 4

rther ¢ r|5| in t depending fro her
B L S S8 S
mﬁﬁcﬂzﬂﬁ@%hﬁddsé@@h’dﬁlémmt if its releasable engagement with said zip rotor
when said flywheel is rotated in said second rotational direction. 6. The
\dﬁat'mg/ afiaismid hiurthehaomprisipg:tsaidizip aiqtardaefgar ﬁi@nayéﬁyig:amiagsaid

h %t from sa tsafe osition, of re ose to an.
0 (0)%Y% d,l? c 01‘#11 E! sal d é*c 01‘ 1S driven. a{o Sal 0 fsak 1‘11‘1
ease its safe position of repose by Said' Iming post stri |ng

second end of said second spring; said detonator entering into axial
%IW%WFWW@%%ﬁW&“Hﬁ%HEﬁ%&d zip rotor is in said pivoted, armed
position. 7. The device of claim 6, further comprising: 20 an actuator formed

anegralhe with daichtiolfolrohoudingoon algdnte sor sigeeohsaithgosmidedole&dingin

l?e% received within a bore formed in an upper edge of said lower housing;

a support arm having a first, radially outermost end secured to said mounting pin and a

second, radially innermost end disposed radially inwardly from said mounting pin;

a firing pin aperture formed in said second, radially innermost end of said support arm;
said firing pin extending through said firing pin aperture.

9. The device of claim 8, further comprising:

a rotor shaft mounted in upstanding relation to said lower housing flat bottom wall;

a first end of said rotor shaft mounted in a blind bore formed in said lower housing flat

bottom wall;

a first rotor shaft aperture formed in said zip rotor;

a second rotor shaft aperture formed in said support arm;

said rotor shaft extending through said first and second rotor shaft apertures.

10. The device of claim 9, further comprising:
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said actuator being centered on said longitudinal axis of symmetry and being
closely spaced apart from a head of said firing pin; whereby when said

hollow housing impacts against a hard target, said leading end of said hollow
housing is deformed and said actuator is driven into said head of said firing
pin. 8. The device of claim 7, further comprising: a mounting pin depending
from a bottom edge of said upper housing, said mounting pin being received
within a bore formed in an upper edge of said lower housing; a support arm
Pl ety Seriechianing atershoadialy wueined eodsterradimtiid Pineimg ain and a

286G aadialhhinpermaat gl dispeasddadialividawadsly Aemisaid mounting

pin; a firing pin aperture formed in said second, radially innermost end of said

or ald | in extending through said f|r|n In aperture. 9..The
e S A iy 2l oo
sr@&t%mdsgéreqmm@m@afmnmm wall; a first end of said rotor shaft
mounted in a blind bore formed in said lower housing flat bottom wall; a first

m@é@lﬂaﬁeamf&melmeﬁkiﬂgsﬁi@a&i@ fighorsta sepangkaoiad Shiafhalﬂlﬁﬁtl:lfﬁsing is

ormed in ort aid rator s aft ext nqdln throu id first
T SRS ) S LSS e g s TR B 308 21
Ronmdhtiaoredpeptioy Halgng end rstldra@mwl@memh@sh@nd@e@ﬁmﬂqw @amﬂng

(FROUNIAG Rt A0 2SBCARR SR HIMSIMBSLRD d LGP IEC B PUHINGft target

relation to said zip rotor; a rotor shaft aperture formed in said second end of
@H%&Cbnﬁléré@pf%ﬁn‘gv%(m%‘ﬂ%éli’& IS O5 AT SSREEKERS R ¥ Pdtstfetonator

Shadd ageridrep\wherelylsnenagaichhallenrgysing impacts against a soft
target and said hollow housing is not deformed by said impact so that said

PCHRIOR 509k Srivan dnte-sric fripaaip. said zip

said drive gear being disposed in overlying, substantially parallel relation to said support

arm;
said pivot shaft mounted to said support arm in upstanding relation thereto;

a pivot shaft aperture formed in said support arm, said pivot shaft extending through said

pivot shaft aperture and said drive gear being pivotable about said pivot shaft.
12. The command to arm device of claim 11, further comprising:

a setback e-ring disposed in encircling relation to said hollow housing and said lower

housing;

a first groove formed in a peripheral vertical wall of said hollow housing for accommodating

a radially outward edge of said setback e-ring; and

a second groove formed in a peripheral vertical wall of said lower housing for

accommodating a radially inward edge of said setback e-ring;

said setback e-ring preventing relative movement between said hollow housing and said

lower housing.
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rotor in its armed position slides along said rotor shaft in the direction of
hollow housing travel when a sudden deceleration of said hollow housing
occurs because of said soft target impact, said zip rotor overcoming the bias
of said anti-creep spring and said detonator carried by said zip rotor
impacting against said firing pin. 11. The device of claim 10, further
comprising: said drive gear being disposed in overlying, substantially parallel
relation to said support arm; said pivot shaft mounted to said support arm in
Lpditmennunesihtiotrihéreics, o pivior ShdrHse auireiortaed in said support arm,
said pivot shaft extending through said pivot shaft aperture and said drive
Qeamhaing g pitabispbedtisaidipivoishafipdind keatommand aboitcavies] of
Salﬁg&n&lﬁ%h@rther comprising: a setback e-ring disposed in encircling
refation to sald-hollow housing and said lower housing; a first groove formed
in a peripheral vertical wall of said hollow housing for accommodating a

FHAIKIYEHORNERS SaYacot Sain Lethackaby ipoarthi R sc it G Tormad #ling
aneriphierriwericalingadnafhaiddowes heusingsfariracegnmodating spradialyase
inward edge.of said setback e-ring; said setback e-ring pr ing relative . .
B TS RS D IR SRR RS g
leperhewsanto arm device of claim 12, further comprising: a spitback base plate
disposed in underlying, supporting relation to said flat bottom wall of said

lovmeichRuRn gt Saith IB3yarrhersingpRaving a radially inwardly disposed flange
that circumscribes a trailing end of said lower housing and that abuttingly

fﬁ&@@&%@&ﬁﬁig%YM?Q'&&S&F%?@%%&M% plate to maintain said spitback

base plate in abutting relation to said flat bottom wall of said

a recess formed in said lower housing;

a setback pin having a head and a reduced diameter post, said head disposed in said recess

and said reduced diameter post disposed in said bore;
a bias means for holding said reduced diameter post of said setback pin in said recess;

said setback pin maintaining said zip rotor in said safe position of repose until launch
acceleration of a weapon overcomes the bias of said bias means and causes said reduced
diameter post to withdraw from said recess and thereby unlock said zip rotor so that said zip

rotor is free to rotate about said zip rotor shaft;

15. The device of claim 14, further comprising:

a central aperture formed in said spitback base plate;

a central aperture formed in said flat bottom wall of said lower housing;

a lead explosive positioned in said central aperture formed in said spitback base plate and in

said central aperture formed in said flat bottom wall of said lower housing;

a leading end of said lead explosive disposed in open communication with said detonator

when the device is armed;
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lower housing. 14. The device of claim 13, further comprising: a bore formed
in a trailing side of said zip rotor; a recess formed in said lower housing; a
setback pin having a head and a reduced diameter post, said head disposed
in said recess and said reduced diameter post disposed in said bore; a bias
means for holding said reduced diameter post of said setback pin in said
recess; said setback pin maintaining said zip rotor in said safe position of
repose until launch acceleration of a weapon overcomes the bias of said
Diesslineenssod st tlsad espiedty s aliiposd Hiansate BB rithdiAW frah daige:
recess and thereby unlock said zip rotor so that said zip rotor is free to rotate
ahatibsaid ki r@ﬁar&ﬂ@fhrdx‘sw‘[heaﬁe\fiﬁegof)m aiﬁgglaﬂs fgrther @owTpyisdndstanator,
en ratagerr%re fo med | tba gsglaes\ghg) a cersrégalxaperturefforgrm d.
in safd flat bottorn 1? sal Iower)ﬁ)ousrng a ea§ explfosrve positione
dardcentral aperture formed in said spitback base plate and in said central
aperture formed in said flat bottom wall of said lower housing; a leading end
of said lead explosive disposed in open communication with said detonator
when the device is armed; 23 a trailing end of said lead explosive disposed in
open communication with a main charge; whereby striking said detonator
with said firing pin triggers detonation of said detonator, thereby triggering
explosion of said lead explosive which then causes explosion of said main
charge. 24
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