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ABSTRACT 0F THE DISCLOSURE 

A bottom sampler to obtain a sample of the bottom 
of a body of water. A pair of clam shell jaws are pivotal 
ly connected to the base of an upright frame of the 
sampler. Hollow buoyant spheres are retained within the 
upright portion of the frame. The jaws are latched in an 
open position against the bias of resilient elements which 
close the jaws when the latch is released in response to 
impact with the bottom. Two weights, one on the back of 
each jaw stabilize the sampler during descent and fall 
off when the jaws close. A camera located within one of 
the hollow spheres photographs the bottom of the body 
of water from which the sample is taken. A unique sig 
nal-Hare and smoke producing device automatically actu 
ates when the sampler returns to the surface. Other day 
or night signal devices such as a radio or flasher can 
also be used and provision is made to attach such devices 
to the sampler. 

_am 

This invention relates generally to a bottom sampler 
to obtain a sample of the bottom of a body of water, and 
more particularly to such a sampler of the recoverable 
free-fall type which does not require a retrieving line 
between the sampler and the vessel from which it is 
launched or dropped. 
More specifically, the invention relates to a unique free 

fall sea bottom sampler having clam shell type jaws which 
dig into and grab a sample of the bottom and the sampler 
then returns to the surface of the water with the sample. 
Although the sampler of this invention has other uses, 
it is of particular utility for obtaining samples of an 
ocean bottom to determine the presence of manganese 
modules in anticipation of sub-sea mining. 
Among the features of the bottom sampler of this in 

vention are a pair of clam shell jaws adjacent the bottom 
of an upright frame, ñoatation means in the form of 
hollow glass or plastic spheres retained by the frame, resil 
ient means to close the jaws to obtain a sample of the 
ocean bottom, and a latch assembly actuated in response 
to impact of the bottom sampler with the ocean bottom 
to release the jaws so they close under the influence of the 
resilient means. The jaws are so arranged so that the 
weights which cause the sampler to sink to the bottom, 
are merely supported on each of the jaws and these 
weights create force moments which assist the resilient 
means during initial closing of the jaws. The weights fall 
off the jaws at an intermediate point during closing and 
hence, the sampler is returned to the surface by the iloata 
tion devices. One of the spheres is transparent and pro 
vides a housing for a flash bulb equipped camera to photo 
graph the portion of the ocean bottom from which the 
sample is taken. The camera is operated in a unique man 
ner. 
A signiñcant advantage of the sampler of this invention 

over the previously known coring type samplers is that 
this sampler takes a significantly larger sample than these 
prior known devices. In one embodiment, the back of 
each jaw of the sampler is completely closed and the en 
tire grabbed sample is retained. In another embodiment, a 
mesh sack which allows washing out of the lines, extends 
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across the back of each jaw and clean samples of the 
nodules are recovered at the surface. 

Additional features and advantages of the bottom sam 
pler includes a structure which sinks in the water in a 
stable vertical position throughout its travel to the bottom. 
Such vertical stability is attributable, at least in part, to 
the location of the ballast weights adjacent the bottom 
of the sampler and the location of the floatation spheres 
above the weights. A distinct advantage of the arrange 
ment is that the sampler is actuated to allow the jaws to 
close wholly by a mechanical system which is completely 
fool proof. Hence, even if a malfunction occurs the sarn 
pler will return to the surface where it can be recovered. 
Even where the sampler encounters a rough or uneven 
bottom with substantial slant, at least a small sample is 
taken and the sampler returns to the surface where it can 
be recovered. A known disadvantage of the coring type 
samplers is loss of the sampler where the coring device 
is driven into the bottom at an angle. Since the sampler 
of this invention does not rely on a coring tube or other 
similar device to take the sample its reliability is far bet 
ter than the prior known devices. 
The signal and flare device, which forms a portion 

of this invention, includes a unique mechanical blocking 
mechanism to prevent its actuation until the bottom sam 
pler returns to the surface. 
Numerous other features and advantages of the bottom 

sampler of this invention will become apparent with ref 
erence to the drawings which form a part of this specifica 
tion and wherein: 

FIG. l is a pictorial view of the sampler of this in 
vention; 

FIG. 2 is a partial enlarged side elevational view, with 
portions in section, of the jaw release mechanism; 

FIG. 3 is a sectional view taken along lines 3-3 of 
FIG. 2; 

FIG. 4 is a partial side elevational view, with portions 
thereof cut away, of the upper portion of the bottom 
sampler of this invention, and shows the mode of mount 
ing a camera in the transparent sphere, and the fluid lens 
of the sphere; 
FIG. 5 is a side elevational view showing a second type 

of jaw of the sampler, and showing the position of the vari 
ous parts of the sampler immediately after the jaws are 
released; 

vFlG. 6 is a view corresponding to FIG. 5 but showing the 
jaws closed; 

FIG. 7 is a side elevational view of the ñare and smoke 
signal device of the bottom sampler; 
FIG. 8 is a sectional view taken along lines 8--8 of 

FIG. 7; 
FIGS. 9-11 are side elevational views of the signal de 

vice, with FIG. 9 showing forces acting on the device dur 
ing descent of the sampler, FIG. 10 showing forces acting 
on the device during ascent of the sampler, and FIG. 1l 
showing the signal device actuated; and , 
FIG. 12 is a wiring diagram of the camera shutter oper 

ating circuit of the bottom sampler. 
Referring now to the drawings in detail and particularly 

to FIG. l, there is shown a sampler I1 constructed in ac 
cordance with this invention having a frame 2 including a 
base 3 and an upright portion or cage 4. Pivotally con 
nected to base 3 are jaws 5 and 6 which are movable from 
the open position of FIG. 1 to the closed position of 
FIG. 6. 

Jaws 5 and 6 are normally urged to the closed position 
by a plurality of resilient elements 7 which are advan 
tageously formed from surgical tubing (of the type used 
in underwater spear guns) because of its high strength 
and elasticity. law actuating mechanism S interconnects 
the jaws when in the open position of FIG. 1 and main 
tains the jaws open until the bottom sampler hits the bot 
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tom of the body of water from which the sample is to be 
taken, whereupon the jaws are released, and close in a 
manner which will subsequently be described in detail. 

Disposed within upright portion 4 are hollow spherical 
buoyant elements 9-11. 

Weights 12 and 13 are supported, respectively, on jaws 
5 and 6 and cause the bottom sampler to sink to the bottom 
of the body of water in which it is dropped. The weights 
fall off when the jaws close to take a sample of the bottom, 
and the sampler is buoyed upwardly by spheres 9-11 and 
returns to the surface. 
A combined flare and smoke producing device 14 con 

nected to the top of upright portion 4 of the frame is ac 
tuated when the sampler surfaces and provides a signal 
to assist locating the sampler. 

Base 3 is generally rectangular and includes horizontally 
elongated, upright rectangular side plates 15 and i16 in 
spaced apart parallel relation to each other and connected 
together by tubular cross members 17-19 which extend 
perpendicularly between the side plates. Tubular member 
17 is welded at its ends to side plates 15 and 16 at a loca 
tion adjacent the top edge of the side plates but centrally 
along their length. Tube 18 is welded to the side plates so 
it extends slightly below the bottom edge of the plates and 
is located adjacent one end of the plates. Tube 19 is simi 
larly welded to the side plates adjacent the opposite end 
of the base. As is seen from FIG. 1, the tubular cross 
members 17-19 are each parallel with each other, and 
cross members y18 and 19 are disposed in the same hori 
zontal plane. Tubular members 18 and 19 cooperate with 
side plates 15 and 16 to provide a base 3 of generally 
rectangular configuration as viewed in plan. 
Welded to tubular cross member 18 and curving in 

wardly and then upwardly from the tubular member are a 
pair of tubular connectors 2() and 21 which extend approxi 
mately one fourth the height of upright portion 4 of the 
frame. Connectors 20 and 21 are fixed to tubular cross 
member 18 by welding and are in spaced apart parallel 
relation to each other. A second pair of tubular connectors 
22 and 23 curve, ñrst inwardly and then upwardly, in the 
same manner as connectors 20 and 21 and are welded to 
tubular cross member 19 so they extend upwardly in spaced 
parallel relation to connectors 20 and 21. The arrangement 
is such that the upper ends of the connectors form a rec 
tangular array. 

Upright portion 4 of the frame includes elongated up 
right tubes 24-27, the lower ends of which extend respec 
tively into the upper ends of tubular connectors 20-23 and 
are secured against longitudinal movement by lock pins 
or screws 28. IEach screw 28 extends through the wall of a 
tubular connector and through the wall of an upright tube 
to key the tubes to the connector. 
The upper ends of upright tubes 24-27 extend through 

sleeves 29 fixed to a clamping ring 30. Sleeves 29 are 
secured to the clamping ring with their axes vertical 
and in the same rectangular array as that of connector 
tubes 20-23 and are spaced vertically above the connector 
tubes. It will be observed with reference to FIG. l that 
upright tubes 25 and 26 terminate at the clamp ring where 
as tubes 24 and 27 extend a substantial distance above the 
ring. As shown at FIG. 4, screws 31 threaded into sleeves 
29 hold the clamp ring in position on tubes 24-27. 
With reference to FIG. 4, three retaining studs 32-34 

are fixed to clamp ring 30 and project radially outwardly 
from the ring in equally spaced circumferential relation to 
each other. Each retaining stud has an enlarged head 35 
by which a clamp assembly 36 is connected to clamp ring 
30. Clamp assembly 36 has three equally spaced arms 37 
39 having upper ends secured to a threaded boss 40` posi 
tioned above the vertical axis of sphere 9. Each arm gen 
erally follows the curvature of sphere 9, has openings 41 
43 serially located adjacent the ends of the arms, the sev 
eral openings of the respective arms each being spaced 
the same distance from the ends of the arms. Openings 
41-43 are each slightly larger than the heads 35 of studs 
34. Extending through threaded boss 40 is a clamp bolt 
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44 which engages a bushing 45 on a resilent suction cup 
46 pressed against the upper end of sphere 9. Suction cup 
46 acts as a cushion between the sphere and clamp bolt 44 
and prevents slipping. 

Sphere 9 is comprised of two identical hemispherical 
shells, including an upper hemisphere 48 and a lower 
hemisphere 48, which are tightly held together by clamp 
assembly 36 and clamp ring 30. As shown at FIG. 4, 
the hemispherical shells abut along a horizontal joint 
49. The surfaces of the halves at the joint are smoothly 
polished. A seal is provided between the abutting sur 
faces and may take the form of a thin metal or plastic 
gasket or silicone grease. Clamp ring 30 has an inside di 
ameter slightly less than the diameter of sphere 9 so 
that lower hemisphere 48 seats in the clamp ring. Thus, 
when `pressure is applied to upper half 48 of sphere 9 
by tightening clamp bolt 44 the hemispheres 47 and 48 
will be tightly pressed together and sealed against leakage 
of water into the sphere. By making openings 4‘1-43 
slightly larger than the enlarged heads 35 of studs 32-34 
it is merely necessary to unthread clamp bolt 44 several 
turns so that heads 35 of the studs can clear the openings 
whereupon the arms 37-39 may be flexed outwardly and 
clamp assembly 36 removed. Then upper hemisphere 
47 can be lifted to open the sphere. Installation of clamp 
assembly 36 to close the sphere can be accomplished with 
equal facility. Resilient pads 48’ (FIG. 4) between arms 
37-39 and hemisphere 48 provide cushions to prevent 
damage when clamp assembly 36 is tightened. When the 
sampler is used in deep water, the high pressures er1 
countered cause sphere 9 to shrink with the result that 
lower hemisphere 48 may then slip through clamp ring 
30. This is prevented by retaining straps 49’ (shown at 
FIG. l only) of which there are three, and which, are 
welded to clamp ring 30 at equidistantly spaced loca 
tions, follow the curvature of lower hemisphere 48, and 
are joined by welding adjacent the pole of the hemi 
sphere. 

Hemispheres 47 and 48 are advantageously formed 
from relatively thick glass or transparent plastic such as 
Plexiglas or Lucite which have good compressive strength. 
Mounted in the bottom of hemisphere 47 is a flat trans 
parent plate 50 of circular outline which is cemented to 
the inside of the hemisphere. 
A reinforcing strut 51 with a flat top edge and a curved 

lower edge conforming to the curvature of the inside 0f 
hemisphere 47 extends across the center of plate 50 
between the plate and the hemisphere to brace the plate 
against bending. Mounted on plate 50 is a bracket in 
cluding clamps 52 and 53 which engage the opposite 
ends of and hold a camera 54 securely to the plate. 
Plate 50 is so mounted in hemisphere 47 that the plate 
extends at an angle of 30° to horizontal when the sampler 
is in its normal upright position. Lens 55 of camera 54 
is a parallel with plate 50 and thus, the axis of the lens 
extends at a 60° angle with horizontal. It will be ob 
served with reference to FIG. 4 that the camera is located 
essentially mid-way between adjacent upright tubes as 
well as between straps 49’ and thus, can photograph a 
portion of the bottom of the body of water from which 
a sample is taken. Camera 54 advantageously has a self 
contained flashbulb unit 56 synchronized with the shutter 
of the camera to illuminate the portion of the bottom 
which is photographed. 
The space between plate 50 and the inside surface of 

hemisphere 47 is filled with a transparent fluid 53’ to 
provide a “fluid lens” 54'. The fluid lens provides a unique 
way to eliminate the distorting effect of imperfections in 
the inner surface of the hemisphere and also avoids 
distortion of a picture taken by the camera due to the 
curvature of the hemisphere. The refractive index of 
fluid 53’ is so chosen as to eliminate, so far as is pOssible, 
the adverse effects of differences between the refractive 
index of the hemisphere material and the refractive index 
of sea water. It has been found that water works quite 
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well as fluid 53’ and matches the refractive indices men 
tioned above sufficiently well that no extensive distortion 
of a photograph taken at the bottom occurs. The iiuid 
lens 54’ has two significant functions, first, it eliminates 
the effect of imperfections of the inner surface of the 
hemisphere on light travelling from the inside to the 
outside of the hemisphere, and second, it eliminates con 
siderably distortions due `to the curvature lof the herni 
sphere. 
Where complete elimination of distortion is required, 

a ring 55’ of a diameter essentially the same as the diam 
eter of plate 50 is cemented to the outside of hemisphere 
47 with its axis aligned with the center of plate 50. 
Fitted into ring 55’ is an outer plate 57’ which is spaced 
slightly from the outside surface of hemisphere 47. Thus, 
there is a second space between the outside surface of 
hemisphere and outer plate 57’. Where the ring and outer 
plate are used, both the space between plate 50 and the 
inside of the hemisphere, and plate 57’ and the outside 
of the hemisphere are ñlled with a transparent fluid 53’ 
of the same index of refraction as the hemisphere ma 
terial. When the spaces are so filled with material of 
the same refractive index, the hemisphere material is 
eliminated optically from the fluid lens. Thus, no distor 
tion at all occurs because the camera lens is parallel to 
both plates 56 and 57’ and thus, the distorting effects of 
refraction are completely eliminated by the liuid lens 
54'. Advantageously, no high pressure seals are required 
since the lens does not have parts that extend through 
the hemisphere 47. In addition, since the space within 
ring 55’ is filled with a liquid (which is compressible), 
high external pressures will not damage the liquid lens. 

Strut 5l is advantageously painted completely black. 
The absorptive effect of a black color on light substan 
tially eliminates reverberation of light through the fluid 
‘53’ from flash unit 56 to the lens of camera 54, when 
the flash unit is fired. 
The shutter of camera 54 is actuated in a unique man 

ner. As shown in FIGS. 4 and 12, a solenoid 57 is con 
nected in series circuit relation with a switch 58 and a 
battery 59, all contained within sphere 9. Solenoid 57 has 
a plunger 60 connected to the shutter of the camera to 
operate the shutter when solenoid 57 is energized. Switch 
58 is a magnetically actuable glass enclosed reed switch, 
of the normally open type, having a movable magnetic 
contact 61 and a stationary contact 62. Switch 58 is 
mounted on the inside surface of hemisphere 57. Engaging 
hemisphere 47 on the outside immediately opposite switch 
58 is an actuator tube ̀ 63 formed of nonmagnetic material 
such as stainless steel, which is readily weldable and has 
an open top end and a bottom end with a small, centrally 
located opening therein. Located within tube 63 is a 
cylindrical magnet 64 and a spring 65 disposed between 
the magnet and the lower end of tube 63. A string 66 is 
connected to the bottom of the magnet and extends 
through the opening in the bottom of the tube. String 66 
is maintained taut (before the jaws are released) to hold 
magnet 64 in a lowered position within tube 63, and 
spring 65 is under compression. Since magnet 64, in this 
position, is substantially below switch 58, the switch con 
tacts remain open. However, when the string v66 is re~ 
leased, spring 65 forces the magnet upwardly and switch 
contacts 61 and 62 close as magnet 64 passes by switch 
58. With string 66 released, magnet 64 ultimately assumes 
an upper position above switch 53 and adjacent switch 
58', the switch 58' controlling a radio or a iiasher (not 
shown) inside the hemisphere to facilitate recovery, as 
will be explained later. 

.law 5 is fabricated from a pair of parallel side plates 
67 and 68 spaced apart a distance slightly greater than 
the distance between the outside surfaces of side plates 
15 and 16 of base 3. Side plates 67 and 68 are each 
formed from heavy gauge sheet metal and have rear 
edges 69 and 70 respectively, which form the rear face 
of jaw 5. Side plates 67 and 68 also have front edges 71 
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6 
which form a front face of jaw 5, the front edges being 
sharpened along a substantial portion of their length to 
form a knife edge 72 which assists cutting or slicing a 
sample when the jaws close. Side plates 67 and 68 each 
have a first side edge 73 which extends at an acute angle 
to front edge '71 and merges with both the front edge 
and the rear edge of the respective plates at smoothly 
rounded corners 74 and 75. At the opposite ends of side 
plates 67 and 63 is a side edge 76 which extends generally 
perpendicularly to front edge 71. Adjacent corners 75 of 
side plates 67 and 68 is a tubular cross-member 77 which 
is welded to the inwardly facing surfaces of the side 
plates. Bolts 7S and 79 which pass through openings in the 
side plates adjacent corners 74, 75 pivotally mount jaw 
5 on the base. A toothed cutter Sti extends between side 
plates 67 and 68; is secured to the side plates and lies 
against side edge 76, cutter blade S0 is so mounted on 
the side plates that it is tangent to a circle about the 
pivotal axis of the jaw. 

Rear edges 69 and ’70 of side plates `67 and 68 each 
slope ñrst downwardly toward front edges 71 of the plates 
and then curve arcuately upwardly before merging with 
side edge 76 to form upwardly facing arcuate cradles 82 
and 83 in the respective side plates. . 
As shown at FIG. l, weight l2 has a cylindrical body 

84 with enlarged cylindrical ends S5 and 86. Body 84 is 
slightly longer than the distance between plates 67 and 
68 and thus, the inwardly facing transverse surfaces 87’ 
of ends 85 and 86 extend beside the outer surfaces of 
side plates 6'/ and 68. 

I aw 6 is identical to jaw 5 and in the position shown 
at FIG. 1, jaw 6 is merely jaw 5 rotated 180° in a hori 
zontal plane. Thus, jaw 6 includes spaced apart side 
plates 87 and 88, a cross-member 89 extending between 
secured side plates, and a sample slicing or cutting blade 
90 secured to and extending between the side plates. The 
side plates 87 and 83 have front edges 91 with sharpened 
knife edges 92, and rear edges 93 each having a weight 
receiving cradle 94 which faces upwardly when the jaws 
are in the open position of FIG. 1. Jaw 6 is pivotally 
mounted on base 3 with bolts 94’. Weight 13 is identical 
to weight 12 and has a body 95 with enlarged ends 96 
and 97. Ends 96 and 97 extend on each side of side 
plates 87 and 88 in the same manner as described for 
weight 12, when weight 13 is placed in cradles 94. 
As shown in FIG. 1, jaws 5 and 6 have both an open 

front and an open back. The open back of jaw 6 is closed 
by a sample retaining sack or bag 98 which extends across 
the side plates and is secured to them at the rear edges 93. 
Sack 98 also extends to and is secured to rear edge 99 of 
cutter blade 90. A series of spaced apart openings formed 
adjacent the rear edges of the side plates and cutter blade 
90 provide for sewing or tying the sack to the jaw with 
cord 160 by threading the cord through the openings. 
Sack 93 is formed from a flexible imperforate web or 
can also be net or other mesh material sewn and dimen 
sioned to bulge outwardly when the jaws are closed, as 
shown at FIG. 6. Advantageously, sack 98 is formed 
from a flexible non-elastic material such as canvas or 
line mesh fish net. An identical sack 161 extends across 
the rear face of jaw 5 and is similarly secured to the jaw. 

FIGS. 5 and 6 show jaws 5’ and 6’ in modified form 
as well as base 3' in modified form. Here, side plates 
15’ have bottom edges -17’ and 18’ which slope down 
wardly to meet at an apex 19'. Jaw 5', while essentially 
the same as jaw 5, shown at FIG. 1, has a side plate 67' 
with a front edge 71’ comprised of edges 72' and 73’ 
which slope toward each other and meet at a point 74'. 
In addition, edge '72’ extends to the front edge of cutter 
blade `80, edge 72' being sharpened to facilitate slicing a 
sample when the jaws are closed. J aw 6’ is identical to jaw 
5’ and includes a modified side plate S7’ with a bottom 
edge 8S’ comprised of edges 89' and 90’ which extend 
at an angle to each other and meet at a point 91’. Edge 
90’ extends to the front edge of cutter blade 90. Except 
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for these modiñcations of jaws 5’, 6', and base 15', the 
sampler of FIGS. 5 and 6 is identical to that of FIG. l. 
The jaws are moved from the open position of FIGS. 

1 and 5 to the closed position of FIG. 6 by resilient 
elements 7. As shown in FIG. l, there are three re 
silient elements which take the form of lengths of surgical 
tubing with their ends interconnected by separable fas 
teners 102 to form closed bands 103-105. As shown with 
reference to band 105, each band has an end 106 
which is looped over cross tube tube 77 and extends 
downwardly under cross tube 1S, a second end 107 which 
is looped over cross tube 89 and extends downwardly 
across tube 19 and legs 108 and 109, which extend 
respectively between cross tubes 18 and 19, with leg 109 
extending over cross tube 17. Since the pivotal connec 
tions for jaws 5 and 6 as provided respectively by bolts 
78, 79 and 94’ are inwardly of cross tubes 18 and 19 
around which the bands 103-105 extend, a substantial 
lever arm is provided to assure good closing of the 
jaws, when released. 

Iaws 5 and 6 are held in the open position against 
the biasing action of resilient element 7 by jaw actuating 
mechanism 8 located vertically above the horizontal center 
of these three. 
The jaw actuating mechanism includes a horizontal 

connector 111 (FIG. 2) to which arms 112 and 113 
are connected adjacent their upper ends for pivotal move 
ment about horizontal axis by pins 114 and 115. As 
shown at FIG. 3, connector 111 is H-shaped as viewed 
in plan and arms 112 and 113 extend into the vertical 
slots of the connector. Arm 112 has a notch 116 adja 
cent its upper end, the notch being defined in part by 
an inwardly extending cable retaining ñnger 117. Simi 
larly, arm 113 has a downwardly facing notch 11S which 
is deñned in part by an inwardly extending cable retain 
ing finger 119. Arm 112 has an elongated downwardly 
extending tapered leg 120 and arm 113 has an elongated 
downwardly extending tapered leg 121. The lower ends 
of legs 120 and 121 extend into an upwardly facing 
recess 122 of a retaining cup 123. An elongated rod 
124 is ñxed to the center of the cup and extends up 
wardly through an opening centrally located in con 
nector 111, the rod having its upper end threaded to 
permit threading the rod into a nut 125 imbedded in 
the bottom of a suction cup 126. As shown at FIGS. l 
and 2, suction cup 126 is adhered to the bottom of 
sphere 11 with its center along the vertical axis of the 
sphere. 

Fixed to the center of cross-tube 77 of jaw 5 is a 
retaining cable 127 having a loop 128 at its inner end. 
A cable 129 is ñxed to the center of cross-tube 89 of 
jaw 6 and also has a loop 130 at its inner end. Cables 
127 and 129 hold jaws 5 and 6 in the open position with 
loop 128 extending into notch 116 and loop 130 extend 
ing into notch 118. The inwardly extending portions 
of fingers 117 and 119 prevent the cables from slipping 
downwardly off the íingers, so long as arms 120 and 
121 are held by cup 123. The resilient elements 7 which 
normally tend to close jaws 5 and 6, maintain cables 
127 and 129 taut and in position in the notches. It will 
be noted, with reference to FIG. 2, that the line of 
action of cables 127 and 129 is slightly below the axis of 
pivot pins 114 and 115 and thus, if retaining cup 123 
is moved downwardly, legs 120 and 121 will each pivot 
outwardly away from rod 124, the cables will be re 
leased, and the jaws will close under the action of re 
silient elements 7. 
As shown at FIG. l, sphere 10 is connected to sphere 

11 by a double ended suction cup which lies along the 
vertical axes of the spheres. Spheres 10 and 11 are each 
formed from glass or plastic and are hollow but have 
considerable mass. Thus, when the sampler 1 is in the 
water, with the jaws open, spheres 10 and 11 exert an 
upward pull on the cup to retain the lower ends of 
legs 120 and 121 in recess 122 of the cup. The sampler 
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descends quite rapidly through the water because of 
‘ballast weights 12 and 13 and when base 3 of the sampler 
strikes the bottom, spheres 10 and 11 momentarily con 
tinue to move downwardly because of their inertia, as 
shown at FIG. 5. Retaining cup 123 is thus pushed down 
wardly relative to the arms (downward movement of 
the arms being prevented by the cables) so the legs are 
released and arms are free to pivot outwardly thereby 
releasing the cables and allowing jaws 5 and 6 to close. 
As shown at FIGS. l and 8, flare and signal assembly 

14 is secured to the upper end of upright tube 24. The 
upper end of tlare assembly 14 extends above the upper 
end of sphere 9. As shown at FIG. 8, the lower end 
140 of flare assembly 14 has a diameter slightly less 
than the inside diameter of the tube 24 and has self 
cutting threads 141 to permit threading the llare assembly 
into the tube. End 140 merges with a cylindrical body 
142 at a shoulder 143 which acts as a stop to limit the 
amount the flare can be threaded into tube 24. Body 
142 is cylindrical and has a reduced diameter portion 
144 that merges with body 142 at transverse upwardly 
facing shoulder 145 which provides a seat for the lower 
end of a closure sleeve 146. Projecting from the upper end 
of portion 144 is an integral tube 147 which is internally 
threaded to receive the threaded tip of a primer assembly 
148 of a ñare and smoke cartridge 149. 
The upper end of sleeve 146 is closed by a bushing 150 

having a plug portion 151 that extends into the sleeve. 
A transverse shoulder 152 of the bushing abuts the end 
of the sleeve. The bushing is permanently and hermeti 
cally fixed to the sleeve by an epoxy cement 152’ solid 
iñed in opposed annular grooves around the bushing and 
the upper end of the sleeve, as shown at FIG. 8. Bush 
ing 150 has a central opening 153 that is closed by a plug 
154 which is friction ñt in the opening. A retaining 
string or wire 154’ is connected between plug 154 and 
bushing 150 to retain the plug against loss when the ñare 
is fired. Suitable O-ring seals are provided between the 
head of plug 154 and the top face of bushing 150 as 
well as around the stem of plug 154 to prevent leakage 
of water through bore 153. A suitable O-ring is also pro 
vided between body 142 and the lower end 0f sleeve 146 
to prevent leakage of water into the flare assembly at 
the joint between the body 142 and the sleeve. 
Body 142 has a bore 155 which terminates a short 

distance from the bottom of lower end 140. A tiring pin 
156 is slideable in bore 155 and a helically wound spring 
157 extends between the bottom of tiring pin 156 and 
the lower end of bore 155. Firing pin 156 has an up 
wardly facing tapered shoulder 158 and a rounded tip 
159 projecting upwardly up from the shoulder. 
A transverse bore 160 is formed in body 142 and 

has its axis tangent to the circumferential surface of 
bore 155. A shear pin 161 extends into and is journalled 
for rotation in bore 160. Shear pin -161 has a ilat 162 
formed therein, as by milling, the ilat being aligned with 
a surface of bore 155. Opposite flat 162 is a rounded 
portion 163 of the shear pin which, in the position shown, 
extends radially into bore 155 and engages shoulder 158 
of firing pin 156 to maintain the pin in a depressed or 
loaded position in which spring 157 is compressed. 

lShear pin 161 has an enlarged head 164 by which the 
shear pin is connected to an operating assembly 165. 
Operating assembly 165 includes a straight arm 166 to 
which head `164 is connected intermediate the ends of 
the arm. Fixed to the lower end of arm 166 is a flexible 
vane 167 which extends upwardly and curves outwardly 
away from the arm. A Íloat 168 is secured to the upper 
end of arm 166 and extends beside sleeve 146 when op 
erating assembly 165 is in the position of FIGS. 7-10 in 
which the tiring pin is cocked. It will be noted that arm 
166 is connected to float 168 at a position olf-set to one 
side of the center of the ñoat. Connected to and extend 
ing downwardly from the opposite side of iloat 168 is a 
vane 169, vane 169 curving outwardly. A stop pin 170 
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is secured to float 1168 and prevents counter-clockwise 
movement of operating assembly 165 (as shown at FIG. 
9) relative to flare 14 by engagement of the pin with 
sleeve 146 of the flare. 

Cartridge 149 includes an elongated cylinder of smoke 
producing compound 171 which extends upwardly with 
in sleeve 146 from primer 148 to bushing 1-50. Smoke 
producing compound 171 has a central opening the upper 
end of which is closed by a ñare cartridge 172. Thus, 
when tiring pin 156 is released it strikes primer 173 at 
the base of primer tube 1148 and ignites the Primer, which 
in turn ignites smoke producing compound 171 and ilare 
cartridge 172. 

-Operating assembly 165 prevents rotation of shear pin 
161 to the position in which tiring pin 156 is released, 
until the sampler has surfaced. As shown at FIG. 9, dur 
ing descent of the sampler the water through which the 
sampler passes exerts a force, as shown by arrows 174, 
on the underside of vane 169 thereby bowing the vane 
outwardly and exerting a counter-clockwise moment of 
force on operating assembly 165. This counter-clockwise 
moment of force merely urges pin 170 against the side of 
sleeve 1‘46 and thus, ñoat 168 remains upright and the 
operating assembly does not rotate. During descent, vane 
167 is pressed inwardly toward arm -166 by the water 
through which the sampler passes and thus, vane 167 
creates only a minimal clockwise moment of force on 
operating assembly 165. Thus, operating assembly 165 
prevents firing flare 14 while the sampler is descending. 
A shallow water seal arrangement is provided between 

bore 160 and shear pin 161. This seal arrangement in 
cludes an annular groove 173’ in which an O-ring 174’ is 
seated. At shallow depths, O-ring 173' prevents leakage 
of water between shear pin 161 and bore 160. 

ÍIn addition, a high pressure seal arrangement is also 
provided. With reference to FIG. 7 a seal ring i175 is 
disposed between the inside surface of head 164 of shear 
pin 161 and the outer surface of body 142 of the lower 
end of the ilare. In addition, it will be noted that shear 
pin 161 is slightly shorter than bore 161D so that the shear 
pin can move axially in the bore. Since the area within 
seal ring 175 is substantially less than the area of head 
164 exposed to Water pressure, the pressure of the water 
exerts a substantial force tending to push shear pin 161 
further into bore 160, when the sampler reaches a sub 
stantial depth in the water. As a result of the pressure 
and movement of the shear pin, seal 175 is forced tightly 
against the surface of body 142 to provide a high pres 
sure seal and there is suiiîcient friction between seal i175 
and body 142 to prevent rotation of the shear pin 161 
or operating assembly 165 after the sampler reaches a sub 
stantial depth. 

After a sample is taken and the sampler ascends, as 
shown at FIG. 10, the Water pressure gradually decreases 
as the sampler approaches the surface and the friction 
between seal 175 and body 142 is no longer sufficient to 
prevent rotation of operating assembly 165. However, as 
the sampler ascends vane 167 is bowed outwardly by the 
water as shown by arrows 176, FIG. 10, whereas vane 
169 is collapsed against the side of float 168. Thus, a 
counter-clockwise moment of force again acts on operat 
ing assembly 165 and lloat -168 remains upright because 
of engagement of pin 170 with the side of the ñare. 
When the sampler surfaces Hare 14 extends above the 

surface of the water. Thus, there are no external forces 
acting on operating assembly £165. However, since float 
168 is mounted at a position offset to one side of arm 
166, the `float exerts a clockwise moment of force which 
causes operating assembly 165 to begin rotating in a 
clockwise direction as shown at FIG. 1l. As soon as flat 
1162 of shear pin 161 begins to engage shoulder 158 of 
tiring pin 156, a torque is exerted on the shear pin by the 
tiring pin and correspondingly the operating assembly is 
rapidly rotated to the position of FIG. 1l in ̀ which tiring 
pin 158 is free to strike primer 173. When ñat `162 is 
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aligned with the side of bore 155, firing pin 156 is released 
to strike the primer and ignite smoke cartridge 171 and 
tlare 172. As ilare 172 is projected from the flare assem 
bly it provides an illuminated signal to personnel on the 
ship from which the sampler was dropped. In addition, 
smoke producing compound 171 produces smoke for 
a considerable length of time after the flare is lixed. 

Flare assembly 14, in some instances, is quite desirable 
as Iwhere a number of samplers are dropped in the 
same area and where ocean currents do not cause con 
siderable drift of the samplers, However, a radio hom 
ing device can also be used to advantage. Such a homing 
device may take the form of a small transmitter located 
within sphere 9, the transmitter being arranged to either 
provide a signal from the time the sampler is dropped, or 
to be set into operation when camera 54 is triggered or 
as magnet 64 reaches a position opposite switch 58'. 
Where such a radio transmitter is used direction finding 
equipment is provided on the mother ship from which 
the sampler is dropped, and since several ships are fre 
quently used to obtain representative samples of a cer 
tain area of the ocean lloor, a second direction finder on 
another ship facilitates locating the surfaced sampler. 
The homing device of course can take the form of 

a radio transmitter in a sealed package mounted on the 
frame of the sampler. For nighttime recovery of the sam 
pler after it has surfaced, a flashing light may be located 
either inside sphere 9 and arranged to operate in the same 
manner described for the radio homing device, or can 
be located in a pressure type case and mounted on one 
of legs 24-27. 
To facilitate retrieving the sampler after it has re 

turned to the surface of the body of water in which it is 
dropped, a retrieving line 180' is advantageously pro~ 
vided between the ends of legs 25 and 27, as shown at 
FIG. l. This retrieving line facilitates catching the sam 
pler with a boat hook. 

OPERATION AND USE 

Prior to dropping the sampler into the water where 
the bottom is to be sampled, camera 54 is loaded and 
positioned in lower hemisphere 47. The lower hemisphere 
is then positioned in clamp ring 30, upper hemisphere 48 
is placed on the lower hemisphere, the clamp assembly 36 
is fitted on the clamp ring, and clamp bolt 44 is tightened 
to seal upper hemisphere 48 to lower hemisphere 47. 

Next, jaws 5 and 6 are moved to the open position of 
FIG. l using a suitable jaw-loading tool to open the 
jaws against the bias of resilient element '7, and the jaws 
are latched in position by connecting cables 127 and 129 
to jaw actuating mechanism 8. Since the weight of spheres 
10 and 11 tends to normally release jaw actuating mech 
anism 8 when the sampler is out of the water, the jaw 
actuating mechanism is temporarily locked in the latched 
position of FIG. 2 with rubber bands that extend under 
cup 123, and are cut after the sampler is lowered into the 
water but before it is released. 

Weights 112 and 13` are placed in the cradles of the 
respective jaws and sampler 1 is then ready to be used. 

In use the sampler is merely lowered into the water 
at the desired location where a sample of the bottom is to 
be taken, in the upright position of FIG. l, and is then 
released. With weights 12 and 13 in position, the sampler 
has a negative buoyancy sufficient to cause the sampler to 
sink at a rate of l0() ft./min. to 300 ft./min., depending 
of course on the density of the water in which the sarn 
pler is dropped, and the mass of the weights. As soon 
as spheres 10 and 11 are in the water, an upward pull 
is exerted 0n rod 124 and cup 123 remains engaged with 
the arms 112 and 113 of the operating assembly. Thus, the 
jaws are held in the open position after the rubber bands 
are cut and throughout descent of the sampler. 
As shown at lEIG. 5, the instant sampler 1 hits bottom 

`177 of the body of water in which the sampler is dropped, 



3,572,129 
1 l 

the inertia of spheres 10 and 11 causes the spheres to con 
tinue to move downwardly. Such downward movement of 
spheres 10 and 11 pushes cup 123 downwardly which re 
leases arms 112 and 113 allowing cables 127 and 129 to 
release, thereby freeing jaws 5 and 6 to close under the 
iniiuence of resilient elements 7. 
As shown at FIG. 1, string 66 is connected to cross 

member S9 of jaw 6. When the connection is made be 
tween the string and the jaw, the string is made taut so 
magnet 64 is pulled to the position of FIG. 4 wherein 
the magnet is below reed switch 58 and spring 65 is com 
pressed. The string is preferably made of a thin thread 
which readily breaks as jaws 5 and 6 close. As soon as 
the string 66 breaks, the magnet is free to move upwardly 
under the iniiuence of spring 65. When magnet 64 is 
immediately opposite reed switch 58, contacts 61 and 62 
are magnetically attracted to each other, causing the con 
tacts to close whereupon shutter 55 is operated by sole 
noid 57 and liashbulb 56 is simultaneously actuated to 
obtain a photograph of the bottom of the body of water 
from which the sample is taken. Continued upward move 
ment of the magnet actuates switch 58', as previously 
explained to actuate the auxiliary signal devices. 

It will be observed with reference to FIG. l that front 
edges 71 and 91 of the respective jaws extend at an acute 
angle to the surface of bottom 177 upon initial impact 
of the sampler with the bottom. As soon as jaw actuating 
mechanism 8 ís released, the resilient elements initiate 
closing of the jaws, and weights 12 and 13 exert down 
wardly acting forces which assist the initial closing of 
the jaws into bottom 177. As the jaws dig into the bottom, 
sacks 98 and 101 begin to till and are forced outwardly 
beyond the rear faces of the jaws thereby unseating 
weights 12 and 13 which merely roll out of the cradles 
in the respective jaws. As soon as weights 12 and 13 
are displaced from the jaws, the buo-yant force of spheres 
9-11 tends to lift the sampler. Thus, as jaws 5 and 6 
close under the forces from resilient elements 7, a sub 
stantial pull is applied to the sampler which pulls the 
sample between the jaws free from the bottom and then 
returns the sampler to the surface. Cutters 80 and 90 
engage each other when the jaws are closed, and front 
edges 71 and 91 oppose each other. When sampler 1 
reaches the surface, fiare 14 tires in the manner previ 
ously described to indicate that the sampler is surfaced. 
The sampler is then recovered and the bottom sample in 
the jaws can be examined. 
With reference to the modified embodiment of the 

sampler shown at FIGS. 5 and 6, when the sampler en 
gages the bottom, the points 74' and 91’ of the jaws 5' 
and 6’ sink slightly into bottom 177 as does point 19’ 
of base plate 1S’. In addition, the sloping edges 87’ and 
91’ of jaw 6’ and the sloping edges 72' and 73’ of jaw 
5’ cooperate with the sloping edges 17’ and 19’ of the 
base to provide an inherently stable base which virtually 
eliminates any possibility of tipping of the sampler even 
where bottom 177 slopes substantially. As shown at 
FIG. 6, when jaws 5’ and 6’ close edges 72’ and 89’ are 
in abutting relationship to each other and correspondingly 
oppose each other in addition, the cutters 80 and 90 
engage each other so that a substantial area within the 
jaws is closed against loss of the sample taken when 
the jaws close. As jaws 5’ and 6’ were moving to the 
position of FIG. 6 the portion of bottom 177 sliced by 
the jaws cause bulging of bags 98 and 101 with the 
result that weights 12 and 13 were forced out of the 
cradles and rolled to one side of the opening 178 formed 
by the jaws. 
To reuse the sampler, it is merely necessary to provide 

new weights 12 and 13, reload camera 54, and provide 
a new flare assembly 14. Then, the jaws are reopened, 
held in position by operating assembly 8 as previously 
described, and the sampler is again dropped into the 
water where it performs the same bottom sampling op 
eration just described. 
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While a preferred embodiment of the sampler of this 
invention has been shown and described, it is to be 
understood that numerous changes and modifications are 
contemplated. For example, while the backs of the jaws 
are shown closed with a fiexible member or web which 
may be either imperforate or of meshed material, a sheet 
metal plate suitably formed to permit accommodating 
the weights 12 and 13 in their respective cradles may also 
be used to close the backs of the jaws. In addition, it is 
contemplated that flotation devices other than hollow 
spheres 10 and 11 for example, solid spheres or blocks 
can be used to provide buoyancy for the sampler. In 
addition, plastics impregnated with gases or having air 
cells therein may be used to provide the desired buoyancy. 
Also, suitable «bracing can be provided within hollow 
spheres 10 and 11 or these spheres can be filled with 
a low density liquid to prevent implosion. 

Thus, while some of the contemplated changes that 
can be made in the preferred embodiment without de 
parting from the scope of the invention as herein con 
templated have been listed above, it is intended that the 
scope of the invention shall be as defined herein and in 
the appended claims. 
What is claimed is: 
1. A free-fall sampler to obtain a sampler of the bottom 

of a body of water comprising: 
a frame; 
first and second jaws mounted on said frame for 
movement between 

an open position, and 
a closed position in which said jaws oppose each 

other and present a sample retaining cavity; 
jaw moving means carried by said frame to move said 

jaws from said open position to Said closed position; 
means to operate said jaw moving means to close Said 

jaws when said sampler is on the bottom of the 
body of water; 

ballast means releasably supported by said frame; 
means to release said ballast means in response to move 
ment of said jaws toward said closed position; and 

buoyant means on said frame to return the sampler to 
the surface of the body of water after the ballast 
means are released. 

2. A bottom sampler according to claim 1 wherein 
said jaw moving means includes: 

resilient energy storing means carried by said frame 
to move said jaws from said open position to said 
closed position. 

3. A sampler according to claim 2 wherein: 
said means to operate said jaw moving means com 

prises: 
retaining means on said frame to maintain said 

jaws in said open position against the action 
of said resilient means, and 

operating means responsive to landing of said 
sampler on the ocean floor to release said re 
taining means. 

4. An ocean bottom sampler according to claim 3 
wherein: 

said jaws are mounted on said frame for pivotal move 
ment about horizontal axes; 

said retaining means comprises: 
a first retaining element connected to said first 

jaw, 
a second retaining element connected to said sec 
ond jaw, and 

a connector releasably interconnecting said re 
taining elements and opposing the action of 

said resilient means; and 
said operating means includes: 

force transmitting means associated with said con 
nector and operable to release same in response 
to landing of said sampler on the bottom of the 
body of water. 
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5. A bottom sampler according to claim 2 wherein: 
said resilient means comprises: 

a plurality of elongated elastic members each con 
nected between said íirst jaw and said second 
jaw 

whereby, said jaws are each closed under the inñuence of 
a force of like value. 

6, A bottom sampler according to claim 1 which fur 
ther includes: 

signal means to facilitate locating the sampler after 
it has surfaced. 

7. A bottom sampler according to claim 1 wherein: 
said frame is vertically elongated and includes a plu 

rality of upright members defining a cage therebe 
tween; 

said buoyant means comprises: 
a plurality of hollow buoyant members; and 

said buoyant members are retained in said cage. 
8. A free fall sampler to obtain a sample of the bottom 

of a body of water comprising: 
a frame; 
ñrst and second jaws mounted on said frame for move 
ment between 

an open position, and 
a closed position in which said jaws oppose each 

other and present a sample retaining cavity; 
a jaw moving means carried by said frame to move 

said jaws from said open position to said closed posi 
tion; 

means to operate said jaw moving means to close said 
jaws when said sampler is on the bottom of the 
body of water; 

ballast means releasably supported by said frame and 
released in response to movement of said jaws toward 
said closed position; and 

buoyant means on said frame to return the sampler 
to the surface of lthe body of water after the ballast 
means are released; 

and wherein: 
said jaws are mounted on said frame for pivotal move 
ment about horizontal axes; and 

said ballast means are supported on said jaws, in said 
open position of the jaws, outwardly of said hori 
zontal axes to exert a moment of force assisting said 
jaw moving means to move said jaws to said closed 
position. 

9. A sampler according to claim 8 wherein: 
said buoyant means includes: 
a hollow buoyant element supported by said frame and 

having a transparent wall portion; 
and which further includes a camera within said buoy 

ant element; and 
support means supporting said camera in said buoyant 

element in a position to photograph the bottom of 
the body of water when the sampler is landed on 
the bottom. 

10. A free fall sampler to obtain a sample of the 
bottom of a body of water comprising: 

a frame; 
ñrst and second jaws mounted on said frame for move 

ment between 
an open position, and 
a closed position in which said jaws oppose each 

other and present a sample retaining cavity; 
jaw moving means carried by said frame to move said 

jaws from said open position to said closed position; 
means to operate said jaw moving means to close said 

jaws when said sampler is on the bottom of the 
body of water; 

ballast means releasably supported by said frame and 
released `in response to movement of said jaws 
toward said closed position; and 

buoyant means on said frame to return the sampler 
to the surface of the body of water after the ballast 
means are released; 
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14 
and wherein: 

said first and second jaws each comprise: 
íirst and second spaced apart side members delin 

ing a jaw with an open front and an open 
back, 

a cutting element extending between and connected 
to said side members, and 

a flexible sample retaining web extending across 
said open back of said side members. 

11. A sampler according to claim 10 wherein: 
said flexible sample retaining web of said first and sec 
ond jaws is a fine mesh net. 

12. A sampler according to claim 10 wherein: 
said side members of said ?irst jaw have aligned recesses 

adjacent the back of the jaw and the recesses face 
upwardly when the jaws are in said open position; 

said side members of said second jaw have aligned 
recesses adjacent the back of the jaw and the recesses 
face upwardly, when the jaws are in said open posi 
tion; 

said ballast means comprises: 
a íirst weight disposed in said recess of said first 

jaw, and 
a second weight disposed in said recess of said 

second jaws; and 
means on said Weights engageable with the sides of 

said side members to prevent movement of said 
weights transversely of said jaws. 

»13. A recoverable 4free-fall sampler to obtain a sample 
of the bottomv of a body of water comprising: 
a frame comprising: 

a horizontal base, and 
an upright portion projecting upwardly from the 

base; 
buoyant means connected to said frame disposed above 

said base; 
a iirst jaw and a second jaw, each of said jaws 

including: 
a front face, and 
a rear face; 

means mounting said jaws on said base for pivotal 
movement in a vertical plane from 

an open position in which portions of each of said 
jaws are above the bottom of said base, 

to a closed position in which portions of each of 
said jaws are below the bottom of said base and 
said jaws oppose each other to present a sample 
retaining cavity; 

means adjacent the rear face of said first jaw to releasa 
bly support a weight; 

means adjacent the rear face of said second jaw to 
releasably support a weight; 

jaw closing means carried by said frame to move said 
jaws from said open position to said closed positions; 
and 

means to actuate said jaw closing means. 
14. A sampler according to claim 13 wherein: 
said front face of each of said jaws extends generally 

horizontally of said base when said jaws are in said 
open position; 

whereby said front faces of said jaws stabilize said 
sampler horizontally, against tipping, upon initial 
landing of said sampler on the bottom of a body of 
water. 

15. A sampler according to claim 14 wherein: 
said means mounting said jaws on said base for pivotal 
movement comprises: 

a ñrst horizontal pivot offset toward one side of 
said base, and 

a second horizontal pivot parallel with said first 
horizontal pivot and olfset toward the other side 
of said base. 

16. A sampler according to claim 13 wherein: 
said upright portion of said frame comprises: 

a plurality of equally spaced apart elongated 
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members projecting upwardly from and secured 
to said base, said upright members forming a 
cage-like structure, and 

means connected between said upright members 
adjacent the upper ends thereof; and 

said buoyant means includes: 
a plurality of buoyant spheres in said cage-like 

structure. 
17. A sampler according to claim 16 wherein: 
one of said spheres comprises: 

a first hemispherical shell, and 
a second hemispherical shell joining said first shell 

along a diameter of the sphere formed by the 
shells; and 

clamp means maintaining said shells together. 
18. A sampler according to claim 13 wherein: 
said buoyant means includes: 
a plurality of buoyant elements; 
at least one of said plurality of buoyant elements hav 

ing substantial mass and being movable vertically 
along the upright porfion of said frame; 

said at least one of said buoyant elements being opera 
atively connected to said actuating means to operate 
same upon impact of said sampler with the bottom of 
a body of water. 

19. A sampler according to claim 13 which further 
includes: 

a sealed enclosure secured to said frame and having a 
transparent portion; 

a camera in said enclosure; 
means mounting said camera in a position facing said 

transparent portion to photograph the area of the 
bottom from which a sample is taken; 

magnetically actuable camera operating means within 
said enclosure; and 

magnetic means outside said enclosure and operatively 
associated with said magnetically actuable camera 
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v operating means to actuate same during a sample 

taking operation. 
20. A sampler according to claim 13 which further 

includes: 
a signal device mounted on said frame to indicate sur 

facing of the sampler after a sample taking opera 
tion; 

means connected to said signal device to prevent its 
operation during upward and downward movement 
of the sampler; 

means connected to said signal device to prevent its 
operation when the sampler is beneath the surface of 
the water; and 

means to operate the signal device after the sampler 
surfaces. 

21. A sampler according to claim 20 wherein: 
said signal device is a flare assembly and includes: 

an ignitable ñare projectile, and 
an ignitable smoke producing substance; and 

said means to operate said signal device includes: 
means to ignite said Hare projectile and said smoke 

producing substance. 
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