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velocity it will be destroyed thereby making further tests or
analysis impossible. 1In such a case the prior condition of the
fuze bannot be analyzed and no determination can be made as to
the cause of a failure of a fuze to properly detect the target.
When a fuze is allowed to impact the earth at a high velocity
the fuze is destroyed. 1t is Obviously advantageous to recover
the undamaged fuze so that analysis is possible.

In many situations the Navy has need to test and determine
the conditions of fleet issued ammunition fuzes, particularly
in a quantity of fuzed ammunition projectiles where there has
been a fatal or near fatal malfunc:cion,

For example, i: a projectile explodes in a gun barrel or
shortly after muzzle exit all fuzes and projectiles in the suspect-
ed lot may be declared unfit for use. In such a case it is
obviously advantageous to test the fuzes under ordinary firing
conditions without incurring further risk to personnel. 1In such
cases the recovery of the fuze is critical to the test procedure,
If the test exonorates the fuze the lot of fuzes may be used
at gre:t saving of re-procurement cost toc the Government. ‘

In another situation the recovery of fuzes on rounds or
prcjectiles fired for test purposes saves a great deal of time

in doing research and development. Witaout a means to Lrecover
fuzes after test firing the alternative test procedures in the
“laboratory are very time consuming., 1In addition, the laboratory
.test1ng of fuzes is not nearly so satisfactory as in gun launched
:test1ng after conventional firing.

When a failure of a pProjectile occurs at sea, the suspected

irounds have to be shipped to a test facility for testing to
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Other objects and advantages of the present invention will
be readily appreciated as the same becomes better understood
by rekerence to the following detailed description when considered
in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side section of the projectile taken along the
longitudunal center line of the projectile and recovery system.,
In FIG. 1 the fuze is shown separately from its usual position
on the shell,

FIG. 2 is a cross-sectional view taken in a plane along
line 2-2 of FIG. 1.

FIG. 3 is a cross-sectional view taken in a plane along
line 3-3 of FIG. 1.

FIG. 4 is a cross-sectional view taken in a plane along
line 4-4 of FIG. 1.

FIG. 5 is a cross-sectional plar view o’ the forward end
of the recovery system along line 5-5,

FIG. 6 is a cross-sectional view taken in a plane along
line 6-6 of FIG. 5.

FIG. 7 is a pictorial view tracing the gun-launching of
the projectile and the two stages or recovery of the fuze,

STAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A five inch/54 projectile containing the 2-stage recovery
|

'system is shown in FIG. 1. Before assembly, the desired actuationf
time from 5.5 to 35.0 seconds or longer is preset into the mechani-
|
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cal timer (1). Item (2) is an explosive percussion primer which

is initiated by the timer when the pres2t time has elapsed after
l
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the firing of the projectile. The primer in turn ignites the
.explosive expelling charge (3) which causes shearing of four
of thé eight pins (4) and tensile failure of four screws (26)
and ejects the recovery system from the projectile.
Tte guide tube (5) remains within the projectile.
The timer housing (6) and attached cover (7) abuts the shock

absorber (8) which is a resilieut cork and rubber ring glued

to the aft cup (9). The purpose of this shock absorber is to
attenuate the transmission of high frequency shock waves from
the expelling charge (3) *hru the structure in“o the test fuze
(27). At ejection, these parts fall away aliowing the first-
stage parachute (10) to deploy. This parachute is attached to
plate (11) which is free to swivel on the aft end of tube (12).
Plate (11) is held in place by pin (13) which also serves as

an anchor for the fabric sleeve (14) into which the second or
main parachute (15) is packed. The centrifugal force caused

by the spin imparted to the shell in the gun barrel ‘s30) causes
the slider (16) to move outward against the guide tube (5), thus
.shearing the restraining wire (17). The tang on the opposite
end of the slider (16) restrains the spring loaded striker (18).
'When ejection from the projectile occurs, the slider (16) moves
fputward against the bushing (19) Fhus, releasing the striker
'(18). This initiates the 2.3 second delay actuator (20). At
'the end of the 2.3 second delay, the actuator fires and an explo-

isive pressure i. transmitted via two passageways to the two
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of the gquide tube (5) after severing wire ( 7). After €iection

of the Lecovery system from the Projectile, the centrifugal force
cause} the slider (16) to move further outward against the bushing
(19) which movement allows the SpPring loaded Striker (18) to
Strike the delay actuater (20),

The centrifugal force causes a first Mmovement of the slider
(16). After ejection of the Lecovery system from the guide tube
(5) the slider (16) moves out further from the center allows
the tang to move away and thereby allows the Spring loaded striker
to fire the explosive actuator (20).

The delay actuator jis g cylinder containing a stab pPrimer, ‘

a delay column and an output charge. The length of the delay

delay time of 2.3 seconds, other times for ignition ang detonation
of the explosive charge, either longer or shorter can be pre- !
Selected by varying the amount or type of delay powder, The

time delay can be in the range of from 1 to 1p seconds,

‘Other delay actuators could obviously be used.

helay device an electronic firing mechanism may be substituted, !

In such an electronic device, that would be battery Operated,




actuator or the electronic firing device could provide the delay

‘time and then detonate the explosive charge that supplies pressure'

to th; pistons (22) that release the cylindrical housing (12)
so as to deploy the second or main stage parachute (15).

In the preferred embodiment the explosive charge forms a
pressure that is transmitted through passageways (29) and holes
{33) to drive the pistons back against the spring (34), thereby
releasing the cylindrical housing-tube (12).

When the tube (12) is released or un-lockel from the fuze-
shell adapter (23) the first stage parachute (10) that has been

-deployed, usually for several seconds exerts a pulling force
on cylindrical housing (12). When the cylindrical housing (12)
is pulled free the second stage parachute is deployed.

It has been found that the first stage parachute reduces

the velocity of the fuze from about 2400 ft per second to approx-

rimately 370 ft per second. The second stage parachute reduces
'the velocity of the fuze and shell adapter to 30 ft per second
‘or less.

In FIG. 7 the
the

with/fuze attached. When the preset timer functions the fuze
i

gun (30) launches the shell assembly (31)

Lrecovery system is ejected. The first stage parachute or canopy
f(lO) is deployed with the cylindrical housing (12), fuze and

yfuze-shell adapter (23) intact. The expended shell (32) falls

'away. After a delay of 2.3 seconds the staging mechanism func-
itions so as to deploy the second stage parachute. The cylindri-

rcal housing (12) with the first stage parachute attached is
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