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[57] ABSTRACT 
A mechanism for releasing another device or activat 
ing the same including a pivoted sear arm holding a 
spring loaded plunger in cocked position until the sear 
arm releases the same. The scar arm cannot move 
until both a timing means and an altitude sensing 
means release the sear arm. The sear arm, sear surface 
and its pivot are arranged relative to the plunger so 
that a moment of force exists to assist in rotation of 
the sear upon release thereof. 

5 Claims, 11 Drawing Figures 
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TIME AND ALTITUDE SENSING RELEASE 
MECHANISM 

This invention relates to a mechanism for releasing or 
activating a device or devices, such as parachutes, after 
predetermined altitude and time conditions have been 
met. The invention herein described was made in the 
course of or under a contract or subcontract thereun 
der with the .Iohnsville Naval Air Development Center. 

In the dropping of loads or in activation of para 
chutes in stages, a simple, economical time-delay and 
altitude responsive apparatus is needed. Examples of 
various types of time-delay or altitude responsive de 
vices are seen in the U. S. Pat. Nos. to Badowski 
2,365,445, Yost 2,924,408, Minicucci 3,013,834 and 
Kinney 3,468,502. All of these devices are compli 
cated. complex in structure and are difficult to manu 
facture. 
One of the objects of the invention is to provide a re 

liable, simple and economical to manufacture device 
for releasing or staging devices such as a plurality of 
parachutes. 
Another of the objects of the invention is to provide 

a simple altitude and time responsive releasing appara 
tus or mechanism of small size. 
Merely by way of example, the invention can be em 

ployed in conjunction with the staged release of para‘ 
chutes to control the delivery 'of a device carried 
thereby into the sea or water. 

In such an instance. a line or restraining means can 
be attached to the device being dropped so as to hold 
a deployed parachute in relation thereto and so as to 
keep a second packed parachute on the device. Upon 
release of the line by the release mechanism of the 
present invention, the deployed parachute is set free 
and the packed parachute. such as one of different size, 
is permitted to become activated and take over control 
of the descent of the device being dropped. 

In one aspect. the release mechanism has a recipro 
- cable plunger in a housing, the plunger being spring 
urged, when cocked, to a releasing condition but being 
prevented from such movement by a pivoted or equiva 
lent sear arm means. The sear arm means is prevented 
from releasing the plunger means by a timing or time 
delay means and an altitude sensing means, both of 
which must move to sear releasing condition before the 
sear arm can rotate to release the plunger. In one form, 
the plunger has a pin engageable by a sear surface in 
such a manner that there is a small moment of force ex 
erted by the cocked plunger which assists in rotation of 
the sear upon release thereof by both the timing means 
and the altitude sensing means. 

If the mechanism is below the preset altitude of the 
altitude sensing means, it will release after the prede 
termined time of the time-delay means. 
Other objects. advantages and features of the present 

invention will become apparent from the accompany 
ing description and drawings, which are merely exem 
plary. . 

In the drawings: 
FIG. I is a top view of one form of the invention; 
FIG. 2 is a side view partially in section of FIG. 1; 
FIG. 3 shows the sear arm of FIGS. I and 2 in a 

cocked position. the view being taken from the top 
thereof; ’ - 

FIG. 4 shows the sear arm of FIG. 3 in released posi 
tion; 
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FIG. ‘5 is a top view of another form of the invention; 

FIG. 6 is a side view of FIG. 5; 
FIG. 7 is a view taken along the line 7——7 of FIG. 6; 

FIGS. 8 and 9 are similar to FIGS. 3 and 4 except that 
they show the sear arm of FIGS, 5, 6 and 7; 
FIG. 10 is a fragmentary view of an adjustable alti 

tude sensing means that can be used; and 
FIG. 11 is an illustration of one manner in which the 

invention can be used. 
Proceeding next to the drawings wherein like refer 

ence symbols indicate the same parts throughout the 
various views, a speci?c embodiment of the present in 
vention will be described in detail. 

Referring now to FIG. I, mechanism 20 can have a 
housing 21 carrying a plunger 22 which is reciprocable 
therein and is guided in apertures 23 and 24 thereof. 
Slot 25 is provided so that the loop of a line or other 
device 73 (FIG. II) can be placed on plunger 22 and 
held thereby when the plunger is released to its re 
tracted dotted line position 26 (FIG. 2). Spring 27 is 
located inside of plunger 22 and is fastened at one end 
28 to pin 29, pin 29 extending upwardly to 29A. The 
other end of the spring is held by pin 30. Slots 31, 31 
in plunger 22 permit reciprocation of the plunger rela 
tive to ?xed pin 30. Pin 30is fixed in any suitable man 
ner at 32 to the frame. A cover plate 33 is suitably 
mounted on housing 21 at 33"34. Subframe 33 may 
have a lower plate 35 spaced therefrom by posts 36, 36 
to subframe plate 33". 

Altitude sensing assembly 37 is mounted on plate 
33" and comprises a suitable diaphragm 38 having a 
reciprocable pin 39 mounted thereon. Pin 39 is recip 
rocable in aperture 40 subframe plate 35 so that when 
the diaphragm 38 is expanded, the pin will project 
below the plate 35 for a purpose to be described here 
after. 
Timing mechanism assembly 41, which can be of any 

suitable conventional type. has a ‘plunger 42 which is 
reciprocably movable upwardly (FIG. 2) by the time 
delay means 41, after the timer is activated by removal 
of an arming pin 43. Timing blocking. pin 44 is urged 
upwardly by spring 45 so that as it is released by actua 
tion of timer 4I, pin 44 will move upwardly (FIG. 2) 
relative to the lower face of plate 35. 
Sear arm 46 is pivotally mounted by pivot means 47 

to plate 35 and is held in an inactivated position by pins 
39 and 44 before ?ring or the release operation of the 
mechanism. Sear surface 48 is in contact with the 
upper end 29A of pin 29 when the plunger is cocked, 
by virtue of spring 27 exerting a force against sear sur 
face 48. The sear surface 48 is angularly displaced rela 
tive to pivot 47 so that there is a moment arm relative 
thereto applying a force to the sear arm tending to r0 
tate it in a counterclockwise direction (FIG. 1) or to a 
releasing position. Slot 49 is located in the sear arm and 
receives therein rotation limiting bolt or pin 50. 

Pins 39 and 44, in the form shown in FIGS. 1 and 2, 
are received in slots 51, 52 in the ends of the sear arm 
46 (FIGS. 3, 4) and when so positioned therein retain 
the sear arm in its FIG. 3 position. 
Upon arming of the release mechanism by removal of 

arming pin 43, pin 44 will be withdrawn after a prede 
termined time lapse, such as two seconds, and will be 
withdrawn from a blocking position relative to sear arm 
46. If the altitude is such at this time that pin 39 also 
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is withdrawn from slot 51, the sear arm will then rotate 
to the position shown in FIG. 4. 
Another form of the invention is illustrated in FIG. 5 

wherein two springs instead of one are used. In this 
form, housing 53 carries reciprocable plunger 54 hav 
ing a pin 55 projecting therethrough. Springs 56, 57 
(FIG. 7) are attached at their opposing ends to the pro 
jected ends of pin 55 and to frame 53. 
The altitude sensing assembly 58 can comprise one 

or more diaphragms, two being shown in FIG. 6 The 
timer mechanism assembly 59 has an arming means 60 
similar to the prior described arrangement. 
Sear arm 61 is pivotally mounted to plate 62 (FIG. 6) 

at 63. Pin 64 is carried by plunger 54 and, in cocked 
position, is held by sear surface 65 of the sear arm 61. 
The center of the pivot pin 63 preferably is located 
slightly to one side of the axial center line 66 of the 
plunger. For example, it may be offset 0.015 inches to 
0.020 inches relative to the center line, as best seen in 
(FIG. 5). Preferably, the sear surface 65 may have a 
portion 67 which is approximately 12° relative to a 
transverse axial line of the housing and a portion 68 
which is about 18° relative to a transverse axial line of 
the sear arm. Pin 64 can be located approximately at 
the intersection of the center line and the aforesaid 
change in curvature. Thus, when the sear arm is re 
leased by both the altitude sensing pin and the time 
delay means, the sear arm will be rapidly released be 
cause of the force exerted thereon by the cocked 
springs. 
The sear arm, shown in FIGS. 5, 6 and 7 and as illus 

trated in FIGS..8 and 9, may be provided with steps 69 
and 70 instead of slots as in the form shown in FIGS. 
1 to 4, inclusive. 
An alternate form of the altitude sensing means is 

shown in FIG. 10 wherein the diaphragms 76 are held 
- between plates 77, 78 having spring means 79 for re 
tarding diaphragm motion. Sear arm blocking pin 80 
functions in a manner similar to that described for the 
prior forms. The diaphragm assembly is adjustably car 
ried by post 81 which is adjustably carried in the assem 
bly and can be turned relative thereto, pointer 82 being 
provided to indicate the altitude of operation. Spring 
means 79 can be fastened to adjusting screws 83. Plate 
77 may be threadedly mounted on post 81 and lower 
plate 78 is fastened to the lowermost diaphragm and is 
movable therewith. 
Merely by way of example, FIG. 11 shows one man 

ner of use in which a device 71 to be dropped has the 
release mechanism 72 of the invention attached thereto 
with a line 73 having a looped end thereof carried on 
the cocked plunger. Parachute 74 has a loop 75 at the 
lower end through which line 73 passes. Packed or in~ 
activated parachute 75A is also held inactivated by line 
73. Upon actuation of the release mechanism 72 to re 
lease line 73, when both altitude and time conditions 
have been met, the inactivated parachute 75A will be 
permitted to open and the activated parachute 74 will 
be freed from the device being dropped. 

It should be apparent that various changes may be 
made in the present release device without departing 
from the scope and spirit of the appended claims. 
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What is claimed is: 
1. In a parachute release mechanism for controlling 

the descent of a device to be dropped, including hous 
ing means attached by line means to said device, recip 
rocable plunger means mounted in said housing means, 
for restraining device means to be released, a pin pro 
jecting vertically from said plunger means, spring 
means associated with said plunger means and con 
nected to said pin thereof for urging said plunger means 
to a device releasing position, subframe means in said 
housing, sear arm means mounted in said housing and 
pivoted to said subframe means, said sear arm means 
having sear surface means intermediate its ends and 
slots in the ends thereof, said plunger pin extending 
into and engaging said sear surface means and holding 
said plunger means when said plunger means is in a 
cocked position, said spring means causing a force to 
be exerted on said sear arm means, an altitude sensing 
means in said housing having a pin projecting there— 
from and releasably engageable with one of said sear 
arm end slots, timer means in said housing and having 
a pin projecting therefrom and releasably engageable 
with the other of said sear arm end slots, said sear arm 
means being restrained from moving by one or both of 
the pins of said altitude sensing means and said timer 
means but being movable after both said sensing means 
and said timer means are released therefrom. 

2. In a release apparatus as claimed in claim I 
wherein the sear means is a single element mounted in 
line with said plunger means. 

3. In a release apparatus as claimed in claim 1 
wherein the altitude sensing means is adjustable. 

4. In a release apparatus as claimed in claim I 
wherein said altitude sensing means includes dia 
phragm means carrying the pin thereof, and wherein 
the pivot of the sear means is offset from said line so as 
to assist in reducing the load on said altitude sensing di 
aphragm means. 

5. In a release mechanism, the combination including 
housing means, reciprocable plunger means carried on 
said housing means for restraining device means to be 
released, spring means connected to said plunger 
means for urging said plunger means to a device releas 
ing condition, a single movable sear means having slots 
in the ends thereof and mounted on said housing 
means, said sear means engaging a pin on said plunger 
means and holding the plunger when the plunger means 
is in a cocked condition, said spring means causing a 
force to be exerted on said sear means tending to move 
it from a plunger holding position, an altitude sensing 
means releasably engageable with said sear means and’ 
having a sear restraining pin engageable with one of 
said sear means slots, timer means on said housing 
means and having a sear restraining pin also releasably 
engageable with the other of said sear meansslots, said 
sear means being restrained from moving by one or 
both of said altitude sensing means pin and said timer 
means pin but being movable after both said sensing 
means and said timer means pins are released there 


