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RUSSEL. L. DUNN AND LEON VI. HALL, OF SAN 

waii-ta PATENT OF 
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31,333. Specification of getters latent, Pateted Fei. 33,333.2, 
Application filed Eay 17, 

To all cohom it may concern 
Be it known that we, RUSSELL L. DUNN 

and LEON M. HALL, both citizens of the United 
States, residing in the city and county of 
San Francisco aid State of California, have 
invented new and useful improvements in 
Subaqueous Tunneling and Excavating, of 
which the following is a specification. 
Our invention relates to a means which 

is especially designed for subacute(us ex 
cavating and tunieling. 

It consists in a means for Solidifying soft 
material in which the excavating is to be 
effected, and laneans for protecting the slit 
face which is being worked from the direct 
action of the water and material also ve. 
The invention consists of the pal'ts and 

the construction and combination of parts. 
as hereinafter more fully described a nil 
claimed, having reference to the accoin): 
ing drawing, in which the figurr is a 
spective view of the invention. 

Various means have been devised for sub 
aqueous excavating in places where the 32 
terial is too soft to form a suitable siii) Oit 
to retain itself in position: to prevelt c. 1 
trance of water; and to retain the laterial 
so that the excavating can be propei'iy (lone 
and protected. 
{}i i vention is designed to hill'den or 

solidify the soft liaierial beneatl, the Sui'- 
tace to such an extent that the material be 
neath this lardened sirface inay be prop 
ery excavated and suitable retaining stile 
tures built. T 
of the sit in it 
the applicatio of 
to provide a ten 
face, beneath 
structural work inlay 
As shown in the drawing we foia) 

De 

ary sli)}{}}'tiing st 
the excavation and 

be effected. 
a plat 

form A of any suitable or desired size, and 
for convenience in voiking ab{ve it is stric 
tire i is a second platform 2, inited with the 

. 
ry. and connecting framework, as at 3. The 

surface a may be made of metal or other 
suitable material and is provided with cork 
or other insulation 4, which is of sufficient 
character and thickness to protect the star 
face below from the action of the sliperim 
posed water, which may be of higher tem 
perature. This surface A is intended to rest 
directly lipon the mid or Sir face to be ex 
cavated and we have provided a tank or 

g eneti i lateri; may be prosticed, or 
- 

ad stricite by sitate standing 

1911, Serial No. 627,370, 

tanks 3, which are suitably fixed upoii the 
appa'a is; and by means of pumps, no 
here shown, water may be admitted to fill 
the talk and assist in sinking the structui' 
upon the surface below, or by filling th 
tank with air, sufficient buoyancy may b 
produced to raise the structure. 
The per platforn 2 serves as a work 

ig platform, and upon which 
a brine tank (3 which may be of any suit 
alike construction and provided with a 
vell know ) Bheans, not here showa, by which 
e temperature inay be lowered to any de 

degree, pi'eferably below the freezing 

o s - 

S Caiei 
a. 

point. 
; : 'e ties. Fei'e she Yi extending verti 

- ( \viva'ielow the surface i. 2; 
: instation 4, inci designed to siiak int. 

& eit) v i y the weight of the Sui 
erstricit re. The refrigerating brine is 
(ii'iated heitgh these bes, passing do Vil 

gh lie aiki et lining through its ac 
{(i)}a is is tabe, intil tie in at 

submerged 
the warmer 

:iting natelial protecting his 
froii) the action of 

so that the refrigerating car. t 

rei; is Yi in ve their ful effect anti the stir 
face will ie gradually hardened to such an . 

extent that the laterial eneath may be ex 
{:avated. 

he conic tilig tilts inay ie of varying 
- 

leists so that an arch for nail of the : 
ii. 

this hartened 
in he read or otherwise withdrawn. 
i as tine York proceeds the perianent 

being of concrete, or other desired 
may be extended beneath the har 

being Viti d'awi and enalie the 
{3 provide the necessary inciosirag 
Beneath the solidified fortion. 
3Rient that the superposed pro 

i teeting structure which may be of any de 
sired length and width, inay be dupi 
cated as may be found necessary in construc 
tion. This, when one portion has been 
sufficientiy Solidified for the work to com 
mence, a second portion Islay be prepared 
by placing a contigots structure and op 
ei'ating techanism), and as the work in the 
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first is finished it may be raised and moved 
to a point in front of the second structure 
and the work thus continued, 
The material may be removed from be 

neath the solidified structure directly by the 
pumps or by other well known and suitable 
means employed in such excavation. The 
excavation may be in the form of a tunnel, 
as in the illustration, or it may be worked 
vertically through the floor of the appa 
ratus. This method of construction greatly 
reduces the labor and expense of this class 
of work. 

It will be obvious that the refrigerating 
and circulating devices may be carried upon 
fioats when the work is to be carried on be 
neath a body of water, with flexible connec 
tions to the tubes 7, and in any case the con 
nections will be made to suit the particular 
conditions under which the work is to be 
carried on. 

Having thus described our invention, what 
we claim and desire to secure by Letters 
Patent is 

i. A means for Solidifying a protecting 
surface above the portion to be excavated, 
said aeans consisting of a movable platform 
tadapted to be located above said surface, 
and means for introducing a solidifying ele 
line:nt. 

2. A means for hardening and solidifying s W 8. 

a surface above a part to be excavated, said 
lineans including a platform adapted to cover 
the surface, a tank located upon the plat 
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form and adapted to contain a refrigerant, 
passages extending from the tank into the 
material to be solidified, and means to raise 
and lower the apparatus. 

3. Means for hardening or solidifying a 
surface above the portion to be excavated, 
said means including a platform adapted to 
cover the surface, a non-conducting surface 
carried by said platform, a superposed re 
ceiver for a liquid capable of reducing tem 
perature, and means for sending said liquid 
through the platform and into the tubes 

45 

which extend into the material to be solidi 
fied. 

4. Means for hardening or solidifying a 
surface above the part to be excavated, said 
means including a non-heat conducting plat 
form, a refrigerating brine containing tank 
carried thereby and means for reducing the 
temperature, by circulating pipes leading 
from said tank to the space in the material 
beneath the tank whereby the temperattare 
around the pipes is reduced to allow the 
supporting material beneath to be excavated, 
and protecting structures to be built therein. 

In testimony whereof we have hereunto 
set our hands in the presence of two sub 
scribing witnesses. 

RUSSELL LDUNN. 
LEON F. A.ii. 

Witnesses: 
JoHN H. HERRING, 
M. W. Colt INs. 
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