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This invention relates to hardness measuring 
devices and more particularly to a new and im 
proved device for measuririg the hardness of the 
Ocean bottom. 

It is of particular importance that geodetic. 
surveying expeditions make an accurate topo 
graphical Survey of the ocean bottom, and in 
making such Survey, measuring devices are fre 
quently employed for determining the depth of 
the ocean or other body of water surveyed by 
means of the timing required to reflect an echo 
from the ocean bottom. In determining depth 
by this method it is important to know the degree 
of hardness or compactness of the submarine soil. 
Also, it is desirable in submarine sounding and 
construction projects to know the extent to which 
an object placed upon the bottom will sink into 
it. 
One embodiment of the present invention pro 

vides a device for measuring the compactness or 
hardness of a submarine bottom in terms of the 
degree to which a Spring is compressed upon im 
pact against the soil of a plunger operated in a 
free-falling device. 

It is an object of the present invention to pro 
vide a compact portable device which may be em 
ployed in Smooth or rough water to measure the 
degree of hardness of the Ocean bottom. 
A further object of the present invention is 

to provide in such a device suitable indicating 
and registering means for showing the degree of 
hardness of the ocean bottom and retaining such 
information until the device is withdrawn for 
examination. 
A further object of the present invention is to 

provide a free-falling ocean bottom hardness in 
dicator having means to normally retain the in 
dicator oriented in a vertical position. 
Other objects and advantages will appear from 

a consideration of the following detailed specifica 
tion. For a more complete understanding of this 
invention reference may now be had to the draw 
ings, in which: 

Fig. 1 is a vertical side elevation of one embodi 
ment of the present invention; 

Fig. 2 is a view of the embodiment of Fig. 1 
rotated 90° and with a portion broken away; 

Fig. 3 is an enlarged detailed view of a por 
tion of the embodiment illustrated in Fig. 2; and 

Fig. 4 is a Schematic view showing the manner 
in which the embodiment of Figs. 1, 2 and 3 is 
used. 
Considering first Figs. 1 to 4, inclusive, the 

embodiment illustrated comprises an elongated 
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on the upper end and having a retractable 
plunger 2 projecting from the lower end. This 
device may be suspended from a drop line 3: 
As shown particularly in Fig. 2, the plunger 2 

is guided in its vertical reciprocation by means of 
guide blocks f4 and f 5 secured within the tubular 
Structure () in the manner shown and is nor 
mally biased to its extended position by means 
of the plunger encircling compression spring 6 
located between the guide block 4 and a soil 
engaging head 7 Secured to the lower end of the 
plunger 2. 

It will be apparent that in operation this in 
dicating device may be dropped overboard in the 
manner shown in Fig. 4 and, in use, it is prefer 
ably employed in conjuction with a free-running 
reel f8, whereby the line 3 is permitted freely 
to pay out until the device strikes the ocean 
bottom. The hardness of the ocean bottom de 
termines the degree to which the plunger 2 
will be forced upwardly against the resistance of 
the spring 6 and thereby is a measure of the 
hardness of the ocean bottom at that point. 
In order to indicate the amount that the 

plunger 2 is displaced by the force of the im 
pact, a radial collar 8a, Fig. 3, is mounted on 
the plunger stem and extends into the path of 
a rim 9 of an indicator slide 20. The slide 20 is 
mounted for vertical movement along an indi 
cator guide rod 2 and is provided with an out 
wardly projecting indicator pin 22. The pin 22 
projects through a slot 23 in the tubular mem 
ber ?o and the amount of movement along the 
slot may be read directly from scale indicia lo 
cated adjacent the slot 23. 
From the foregoing description it will be ap 

parent to those skilled in the art that various 
modifications thereof may be made Without de 
parting from the spirit and Scope of this inven 
tion and it is desired, therefore, that the Same be 
limited only by the Scope of the prior art and 
the appended claims. 

Having thus described the invention, what is 
claimed and desired to be secured by Letters Pat 
ent is: 

1. A soil hardness measuring device for deter 
mining from a station on a vessel or the like in 
the water the hardness of an ocean bottom by 
impact comprising: a tester including a plunger 
Support, a plunger movable in the Support, an 
indicating scale fixed relative to the support, an 
indicator movable along the scale, and indicator 
moving means on the plunger; means for re 
trievably dropping the tester freely through the tubular body to having guide vanes i? located 55 ocean from the station and means for orienting 
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the tester to maintain the plunger perpendicular 
to the ocean bottom during plunger impact there 
With. 

2. A soil hardness indicating device for deter 
mining from a station on a vessel or the like in 
the water the hardness of an ocean bottom by 
its resistance to impact comprising: a tester in 
cluding a plunger support, a plunger movable in 
Said support, an indicator bearing rod extending 
parallel to the plunger, an indicator slidable on 
the indicator bearing rod, indicator engaging 
means located on the plunger, and resilient 
means normally urging said plunger downward 
ly; means for retrievably dropping the tester 
freely through the ocean from the station; and 
means for orienting the tester to maintain the 
plunger perpendicular to the ocean bottom dur-, 
ing plunger impact therewith. . . . . 

3. A soil hardness measuring device for deter 
mining from a station on a vessel or the like in 

* the water the hardness of an ocean bottom by 
impact comprising: a tester including a plunger 
Support, a plunger movable in the support, an 
indicating scale fixed relative to the support, an 
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indicator movable along the scale, and indicator 25 

4. 
moving means on the plunger; a free-running 
reel at said station, a line connected between the 
tester and the reel for retrievably dropping the 
tester freely through the ocean; and means for 
Orienting the tester to maintain the plunger per 
pendicular to the ocean bottom during plunger 
impact therewith. 

RALPH. F. SHROPSHIRE. 
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