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2,616,369
PARACHUTE RELEASE MECHANISM
Grakam B. Brown, Youngstown, Qhio
Application April 1, 1947, Serial No. 738,597
1 Claim. (CI. 102—13)

(Granted under the act of March 3, 1883, as
amended April 30, 1928; 370 O. G. 75%)

1

This invention relates generally to hydrostati-
cally controlled means for releasing a parachute
from a marine mine adapted to be planted on
the bed of a body of water from an aircraft in
flight and more particularly to a control device
of this character adapted to release the parachute
from the mine at the termination of a prede-
termined interval of time when the mine comes
to rest at a minimum operating depth of sub-
mergence and to delay release of the parachute
until the mine comes to rest at a greater depth
of submergence when the mine descends beyond
the minimum operating depth.

In the use of hydrostatically controlled para-
chute release devices heretofore devised for the
purpose, it has been the usual practice to release
the parachute from the mine either at a prede-
termined depth of submergence or at the termi-
nation of an appreciable interval of time affer
the mine has entered the water, and, in either
case, to utilize the parachute as a drogue to limit
the average velocity of the descending mine to a
relatively low value such, for example, as two feet
per second. This retarding effect on the move-
ment of the mine through the water is particu-
larly desirable in the case of mines having sensi-
tive firing mechanisms which otherwise might be
damaged or prematurely actuated as a result of
shocks received by the mine upon impact thereof
with the bed of the body of water.

Release means adapted to be actuated at a pre-
determined depth of submergence have not been
found to be entirely satisfactory in service for the
reason that the mine may be free to accelerate
when the parachute is released at the predeter-
mined depth of submergence and may reach a
relatively high velocity as the mine strikes bottom
when the depth of the water is considerably
greater than the predetermined depth of sub-
mergence. In such case, the shock upon impact
might be sufficient to damage or prematurely
actuate the firing mechanism of the mine.

Hydrostatic control means adapted to be actu-
ated to release the parachute at the termination
of an appreciable interval of time controlled, for
example, by the dissolving of a soluble washer in
from 20 to 40 minutes have not been found to be
entirely satisfactory in service for the reason that
a mine employing such control means may be
dragged away from the target area of the mine
by channel or tidal currents acting on the para-
chute before the mine is released from the para-
chute. Mines employing this release means have
the additional disadvantage in that a demolition
crew, acting quickly, may recover the mines by
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fouling the parachutes with a sweep wire before
the mines are released therefrom.

The foregoing disadvantages of the prior art
devices are obviated in the arrangement of the
hydrostatically controlled release device of the
present invention by the provision of an expan-
sible bellows which is air-filled at atmospheric
pressure and adapted to be collapsed against the
opbposing force of a calibrating spring by the
pressure of water acting externally on the bellows,
the water being admitted into a housing sur-
rounding the bellows through a restricted orifice
in the housing. The bellows and housing are car-
ried within a chambered structure for supporting
the mine from the parachute, this structure being
apertured to receive the surrounding water there-
into and disposed in a region of reduced pressure
at the downstream or trailing end of the mine as
it descends through the water whereby a period
of time controlled by the rate of flow of the water
through the aforesaid orifice is caused to elapse
before sufficient pressure is developed within the
bellows housing to actuate the bellows to a pre-
determined releasing position.

The bellows is adapted, upon movement into
the releasing position thereof, to initiate actua-
tion of ball locking means employed to releasably
secure the parachute pack to the aforesaid mine
supporting structure, and the compression and
spring rate of the aforesaid calibrating spring are
predetermined whereby the release mechanism is
caused to operate to release the parachute from
the mine at a minimum operating depth and at
the termination of a predetermined period of time
when the mine comes to rest at such depth, If
the depth of the water is greater than the mini-
mum operating depth, however, the parachute is
not released until the mine either comes to rest
at, or descends to, a greater depth of Submergence.
Whereas, the parachute is not immediately re-
leased upon reaching bottom except in the case
of a relatively great operating depth, it remains
attached to the mine for only a few seconds at
other depths for the reason that the entire time
delay corresponding to said predetermined period
of time, which begins upon entrance of the mine
into the water, is of the order of approximately
25 seconds. :

An object of the present invention is to provide
a new and improved. hydrostatically controlled
device for releasing a parachute from a marine
mine adapted to come to rest on the bed of a body
of water.

Another object is to provide a parachute release
mechanism for a marine mine adapted to release
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the parachute therefrom at the termination of a
predetermined interval of time when the mine
comes to rest at a minimum operating depth of
the mechanism within a body of water and to
delay such release when the mine descends be-
yond the minimum operating depth.

Another object. is to provide a.parachute release
mechanism adapted to delay release of the para-
chute from the mine until the mine either de-
seends to a relatively great depth of submergence
within a body of water or comes. te rest on the
bed thereof at a depth which exceeds a minimum
operating depth of the mechanism..

Another object is to provide a parachute re-
lease mechanism adapted to release the para-
chute from the mine at the termination of a
period of time controlled by the rate of flow of
the surrounding water through- an orifice in the
mechanism.

A further object is to provide a parachute re-
lease mechanism employing a.pressure responsive
device in ecommunication: with: the surrounding
water: threugh. an. orifice’ in: the mechanism. and
adapted to:initiate release of the parachute from
the mine: when: the pressure applied to the. de-
vice reaches. a predetermined value.

A. further object. resides in the provision of a
parachute release mechanism employing pressure
responsive. means in. communication with the
surrounding: water through an orificer in the
mechanism.and adapted. to.initiate release of the
parachute. from. the: mine when the pressure of
the water reaches a. predetermined value and at
the: termination. of: a. predetermined. interval of

time: controlled by the rate of flow of the water g

through: the:orifice.

An. additional object: is' to provide a parachute
release mechanism having means adapted to:ini-
tiate: release: of’ the parachute. from the mine: in
response.. to. predetermined. operating conditions
and: to. effect: complete release of the parachute
therefrom immediately and positively. when such
release has been initiated: '

The foregoing and: still. other objects, features

and: advantages of the.present invention will be- 4

come. more: clearly. apparent. from the following
detailed description: of a preferred embodiment
thereof; reference being had to the accompany-
ing drawings wherein:

Pig.. I is. a. view in elevation showing the re- s¢

lease: mechanism: of the present invention inter-
connecting a parachute pack to a marine mine;

Fig. 2:is a.somewhat-enlarged. sectional view of
the. device taken: along the line 2—2 of Fig..1 and
showing: the device in:its locked: position;

Fig: 3 is a view similar to Fig. 2 and showing
the device in the releasing position thereof;

Fig. 4 is: 2. sectional view, taken along: the: line
4—A4.of Fig: 2;

Fig: 5 is: o sectional view taken along, the line
55 of Fig. 2;,

Fig. 6 is a.sectional view taken along the line
§—6of Fig. 2; and

Fig. 7 illustrates graphically the operating
characteristics of the release mechanism and the
variation in lapsed, time- before the: parachute is
released: from: the mine upon striking bottom at
different depths.

Referring now-to the drawings for-a more com-
plete understanding: of the: invention and more

particularly to Fig. 1 thereof, there is shown

thereon: a marine mine- {0 of a type adapted to be
planted from an aireraft in flight and having a

sensitive firing. mechanism such, for example, as

the magnetic. needle: type: mechanism: disclosed:

10:

4

and claimed in the copending application of
James B. Glennon et al. for Firing Mechanism
for a Submarine Mine, Serial No. 395,230, filed
May 26, 1941.

A parachute 11 is employed to decrease the
descending velocity of the mine as it falls from
the aircraft and to act as a.drogue on the mine
as it descends through the water. For this pur-
pose, the parachute may be of any conventional
type having a plurality of shroud lines 12 which
are secured to the parachute and on the free ends
thereof to the shroud ring 3. The shroud ring
(3 has welded, or otherwise secured thereto, a
shackle 14 which is adapted to be hooked onto

- a hook 15 adapted to be received in a clevis 16 .

and removably secured therein by means of a
threaded clevis pin 1. The clevis pin is adapted
to pass through registered openings in the clevis

- .and hook, and. is threadedly secured to the clevis
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as ab 18.  As will appear in greater detail here-
inafter, the clevis 16 is releasably secured to. the
mine {0 by means of a release mechanism gener-
ally designated by the numeral (9.

The parachute {1 and the shroud lines thereof
are. contained: within a parachute pack generally
designated: 2.1 and comprising a cylindrical hous-
ing 22 which is secured to- the end housing 23 of
the mine by suitable screws:24: 'The end housing,
in turn,; is.secured to the mine casing 20.by suit-
able bolts 30. The pack also comprises a-parti-
tion 25 which is riveted to the housing 22 as at
26.. The partition has a central opening 2T for
receiving therethrough the hub portion 28 of a
bell-shaped member 29 for supporting the release
mechanism contained. therein. Member 29 is.se-
cured. to:- the end housing 23 by a plurality of cir-
cumferentially disposed bolts: 40, and the parti-
tion preferably is secured, in turn, to the sup-
porting. member as. by a plurality of screws 3I.

The parachute and shroud lines are packed
against the partition 25 within the cylindrical
housing 22 and- releasably retained therein prior
to- launching from the aircraft by means of a
cover 32 which is:secured in: place by a. pair of
flexible cables 33. The cables. are secured re-
spectively to a pair of ears 34; in turn, secured
in any suitable manner-to the cover 32. The
other ends of the cables are doubled- back and
substantially bound with a. serving cord as. at 35
to form eyes adapted to-be received respectively.
by a pair of pins 36.. The pins 36, in turn, are
adapted: to be received: respectively. in a- pair of
apertured ears or lugs-3T which are secured. to
the pack: by the aforesaid-screws 24. Pins 36.have
respectively secured thereto a.pair of arming wires.
38,. the other ends of which-are adapted.to be se-
cured to:the-aircraft.

As.the-cover 32 is secured in place on the pack
21, a pair of spring loaded plungers- 89: slideably
car_‘_ried by housing 22 in. diametrically. opposed.
relation- thereon are moved-inwardly by. the cov-
er 32 against the- opposing force of the.loading.
springs 41 individual. thereto.

In- the- operation. of the. apparatus thus far
described; pins 36 are withdrawn from ears. 31
individual thereto. by -arming wires- 38. as- the.
mine falls-away from the aircraft. This releases.
cables: 33 and permits; the: cover 32. to. be: fore-
ibly- ejected. from the. pack by plunger 39 un-
der: power of the loading: springs. 44. As. the
cover leaves- the- pack,- it is caught in- the air-
stream. and removed sufficiently. from.the pack.
to- cause the parachute to: be removed there-
from by means-of a:static line, not shown, which:
interconnects: -the. cover- to- -the - parachute.
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Thereafter, the parachute opens io break the
iree flight of the mine through the air whereby
the mine is caused to approach the surface of
the body of water at a reduced velocity. As the
mine enters the water, water enters the cylin-
drical housing 22 from the open end thereof and
passes through suitable apertures 42 in the pack
partition 25 to fill the chamber formed by a
cylindrical housing 22 of the pack and sur-
rounding the release mechanism {§ and end
housing 23. Water in this chamber flows into
the release mechanism §9 by way of apertures
43 in the supporting member 28.

Referring now to Figures 2 through 6 wherein
the parachute release mechanism is disclosed in
detail, it will be seen that the supporting mem-
ber 29 has a central bore 44 adapted to receive
slideably therewithin the cylindrical portion £3
of clevis i8. The clevis is releasably locked to
the supporting member 29 by means of a plu-
rality of balls 48 which are initially carried
within an annular groove 47 formed in the cy-
lindrical portion 43 of the clevis by means of
a retainer sleeve 48. The sleeve is slideably car-
ried within a cenftral bore 48 provided within
the supporting member 28 whereby the sleeve
may be moved to the right in Fig. 2 sufficiently
to prevent the balls from moving out of groove
471 and to cause them to seat against the ring
51. This ring preferably is pressed within a re-
duced bore &2 against a shoulder 53 formed be-
tween bores 52 and 44 and is forined of a rela-
tively hard material so as to provide a wear re-
sistant surface for the balls 46, thereby to pre-
vent premature wearing of the coacting surfaces
which otherwise might be sufficient to prema-
turely release the parachute from the mine.

Sleeve 48 has an integrally formed partition
54 which forms a seat for a spring 535 which is
also seated within a counterbore 55 in the cy-
lindrical clevis 16. The spring is inserted un-
der compression hetween the sleeve partition
and the clevis whereby the sleeve is urged yield-
ably to the left, as viewed in Fig. 2. Partition
54 also serves to restrict leakage of water into
the release mechanism by limiting leakage there-
into by way of the space between the retainer
sleeve 48 and bore 44 whereby leakage of water
into the control mechanism may be held to a
minimum, the entrance of water into the release
mechanism preferably being entirely by way of
an orifice of predetermined size, as will appear
more fully as the description proceeds.

Sleeve 48 extends in overlapping relation with
the sleeve portion 59 of base member 6f which
is secured to supporting member 29 by threaded
engagement therewith as at 62. Base memker
61 preferably is held against rotation with re-
spect to the supporting member 29 by means of
a set screw 69. Sleeve 48 is releasably locked in
the position shown in Fig. 2 by means of a plu-
rality of balls 63 which are disposed respectively
within a plurality of diamectrical openings 64
formed within the sleeve portion £3. The balls
are normally forced into an annular groovz &5
formed internally of sleevs 43 by means of a
locking ring €8 adapted to be moved slideably
within the sleeve portion 59.

The locking ring is formed with an external
groove 67 adapted to receive the end portions
68 of a pair of spacer rods €9, the end portions
of the spacer rods being defined by grocves 71
respectively formed therein. Grocoves Tl are
adapted to receive the flange portion 712 of the
locking ring which is formed as a result of the
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shape of the groove 67T therein, whereby the lock-
ing ring is secured to the rods for axial move~
ment therewith. The spacer rods are formed
with close diametrical tolerances as msay be ob-
tained, for example, in the use of drill rods
whereby the rods may be caused to fit closely
and slideably with apertures 13 respectively pro-
vided therefor within the base member 61,

A plate 14 is provided with a pair of apertures
adapted to receive the opposite ends of the spacer
rods, these ends of the rods being shouldered
and threaded whereby the plate may be secured
thereto, as by nuts, 75, in predetermined spaced
relation with respect to the locking ring 686.
Plate 14 is formed with a reduced diametrical
portion 76 adapted to form a seat for a calibrat-
ing spring 771 which is interposed under com-
pression between the plate and the flange por-
tion 78 of the base member 6f, whereby the
plate member 74 and the locking ring 66 are
maintained yieldably in the positions shown in
Fig. 2.

An expansible bellows 19 is brazed, or other-
wise suitably secured, to the plate member 74 as
at 81. The other end of the bellows carries a
stud bolt 82 which extends through a central
aperture 83 formed in the partition portion 84
cof the base member 61. The stud bolt carries
a2 nut 85 and lock washer 85 whereby the bel-
lows may be tightly secured in position on the
partition portion §4.

A pressure chamber 88 is formed about the
expansible bellows by means of a cup-shaped
casing 87 having a flange 90 which is secured to
the base member by a plurality of cap screws 88,
a suitable gasket 89 being interposed between
the flange and the base member to provide a
watertight seal therebetween.

The cup~-shaped casing is provided with a re-
strictive orifice 91 of predetermined size whereby
the time rate of flow of water into pressure
chamber 89 is controlled so as to cause a prede-
termined time interval to elapse before sufficient
pressure is developed on the bellows to move
locking ring 66 into the releasing position there-
of, as shown in Fig. 3. The spring rate of the
calibrating spring 71 and the initial compres-
sion thereof are such as to require a predeter-
mined pressure on the bellows to move the ring
member into the releasing position thereof
against the opposing force of the calibrating
spring. By reason of the aforedescribed con-
struction of the several moving parts of the re-
lease mechanism, leakage of water into the pres-
sure chamber by way of the aforementioned
leakage paths is held to a minimum and the flow
of water into the pressure chamber is controlled
substantially entirely by the orifice 91. The
aforementioned predetermined time interval,
therefore, may be held to a value such, for ex-
ample, as 25 seconds with close tolerances.

In the operation of the parachute release
mechanism as the mine enters the water, water
passing into the supporting member 29 by way
of apertures 43 therein passes into pressure
chamber 80 by way of orifice 91, and the water
entering the chamber causes increasing pressure
to be developed on the bellows to cause a grad-
ual collapse thereof as the mine descends through
the water. When the pressure on the bellows
reaches a predetermined value such, for ex-
ample, as a pressure corresponding to 15 feet of
water, the bellows has collapsed sufficiently to
cause the locking ring 65 to be moved into the
releasing position thereof, as shown in Fig. 3.
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As the Iécking ring moves into the releasing po-
sition, balls 63 are cammed inwardly of the
sleeve portion 59 of the base member 61 by the
retaining sleeve 48 which moves to the left to the
releasing position thereof, as shown in Fig. 3,
under power of spring 55. . ‘As the retainer sleeve
48 is retracted, balls 45 are cammed outwardly

of the annular groove 4T in clevis 16, this. also -

being accomplished under power of spring 65,
Thereafter, upon release of the clevis, spring §5
further acts to eject the clevis from the sup-
porting member 29, thereby to release: the para-
chute from the mine.

Wheteas the parachute is adapted to be re=
Ieased from the mine at the aforesaid minimum
operating depth of 15 feet of water if the mine
comes to rest at such depth, the parachute is
not. immediately released from the mine by rea-
son of the time delay of 25 seconds controlled

by orifice 9t, which: time delay begins upon. en- ;

trance of the mine into the water. Accordingly,
when the bottom is at greater depth, the mine
continues to descend beyond the minimum ep-
erating depth, but, in such case, the parachute
remains attached to the mine for shorter inter-
vals of time after the mine comes to rest.

The operating characteristics of the release
mechanism and the variation in the lapsed tims=
when the mine bottoms at different depths may

best be understood by reference to the graph of .
Fig. 7 wherein the straight line curve 92 repre-

sents the rate of increase of the pressure of the
surrounding water assuming that the mine is
descending at an average velocity of 2 feet per

second, and the straight line curve 93 indicates .
the rate of increase of pressure on the expan-

sible bellows 19 as the mine descends through
the water. Thus, when the mine comes to rest
at a depth of 30 feet as indicated by the. hori-
zontal line 84, the pressure on the bellows has
reached a. pressure corresponding to the mini-
mum. operating depth of 15 feet of water and,
therefore, the mine is immediately released from
the parachute upon striking bottom. When
bottom is at a greater depth than 30 feet, the
mine will nevertheless be released from the para-
chute at 30 feet. Thus, time interval of 15 sec-
onds from the moment the mine enters the water
until it reaches a depth of 30 feet elapses before
the parachute is released from. the mine.

When the mine comes to rest at the minimum °*

operating depth of 15 feet indicated by the hori-
zontal line 85, from the moment. that the mine
hits bottom the rate of increase of pressure on
the bellows. progressively decreases and follows
the curve 96 until this curve levels off at the
minimum operating pressure. at 97. Thus, in
this case the-entire time delay of 25 seconds must
elapse before sufficient pressure is applied to bel-~
lows T9 to release the parachute from the mine,
and approximately 17%: seconds elapses between
the time the mine strikes bottom at 15 feet and
the parachiute is released therefrom.

When the mine comes to rest at an interme-
diate depth such, for example, as 20 feet, as in-
dicated by the horizontal line 98, from the mo-
ment that the mine hits bottom, the rate of in-
crease of the pressure on the bellows begins to
decrease progressively and follows the curve 99
until it levels off at 1681 at a pressure correspond-
ing to the pressure on the bottom at 20 feet.
Curve 99, however, reaches point 102 thereon

40
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which is at a pressure corresponding to-the mini-
mum: operating depth of 15 feet, at the terming-
tion of approximately 17 seconds after the mine
enters- the water. Thus, in this case, approxi-
mately 7 seconds elapse between  the time the
mine strikes bottom. and the parachute is re-
leased therefrom. In any case, & relatively short
interval of time must elapse between the time
the: mine bottoms and. the parachute is released
for the reascn that the maximum time of 25 sec-
onds required when the mine comes to rest at
15 feet: is relatively short compared to the several
minutes required in the case of parachute release
mechanism heretofore devised.

From the foregoing it will now readily  be
understood that a parachute release mechanism
has been provided which is well adapted to ful-
fill the aforestated objects of the invention, and
whereas but one structural embodiment. thereof,
which: gives satisfactory results, has been dis-
closed, it will be apparent to those skilled in the
art that additional embodiments: and modifica-
tions thereof may be made without departing
from the spirit and scope of the invention as
defined by the appended claim. ,

The invention herein described may be manu-
factured and used by or for the Government of
the United States of America for governmental
purposes without the payment of any royalties
thereon or therefor.

What is claimed as new and desired to be
secured by Letters Patent of the United States is:

In a parachute release mechanism for a sub-
marine mine, the combination of a first locking
means including a plurality of balis for releasably
locking the parachute to the mine, & sleeve mem-
ber for releasably retaining said plurality of balls
in the locking position thereof and adapted to
be moved into a position for releasing the balls
thereby to effect release of said first locking
means, spring means for yieldingly urging said
sleeve: into the releasing position thereof, a sec-
ond_ locking means including a second plurality
of balls for releasably locking said sleeve member
in. the locking position thereof against the op-
posing force of said spring means, means in-
cluding 2 ring member for releasably retaining
the second plurality of balls in the locking posi-
tionr thereof and adapted to be moved into a
position for releasing said second plurality of
balls thereby to effect release of the- sleeve
member, and means effective in time delayed
relation to the entrance of the mine into the
water for moving the ring member into the re-
leasing position thereof.

GRAHAM B. BROWN.
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