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UNITED STATES

RUSSELL L. DUNYW AND LECH I ‘—IA

, PATENT OFFICE.

SURBAGUEQUS TU'.I}.TI\T FTLING AND EXCAVATING,
1,017,622, Specification of Letters Patent. Patented Feb. 13, 1812,
Application filed May 17, 1913, Serial Ne. 627,870,
7o all whom 1t may concern: tanks 3, \Vhich are suitably fixed upon the

ob it known that we, Kussunt L. Doy
and Lzox M, Harw, both citizens of the United
States, residing in the city and county of

‘Ban Franeisco and State of California, have

invented new and useful {mpro rements in
Subagueous Tunneling and Exeavating, of
which the following is a specification.

Our invention relates to a means which
is especially designed for subaquecus ex-
cav \tmo and thrmehno '

It conSlst‘; in o means for solidifying soft
material in which the excavating is to be
effected, and means for protectuw the sur-
face which is being worked from the divect
action of the wy rter and nmtm“ al above.

The mxen*mn consists of the szts anid
the construction and combination m e arts,

as hv'e}n fter more fully descri bad and
claimed, having reference to the ace 01 P
ing drawing, in which the figur is »
spectne iew of the m\entm

Various mea e been devised for sub-
aqueous oxca atvn'r in places where the ma-
terial is too soft to form a suitable support
to retain itself in ;ocmon. to prevent en-
trance of water; and to refain the material
so that the excavating can be property done
and protected,

Our invention is designed to harden or
solidify the soft material beneath the sur-
face to such an extent that the material be-
neath this barc em'd snrface may be prop-

otait

eriy excavated and suitable retuining stine-

tuves built. f‘z 118 nar((wm«) or soluditying
of the soit mud or wmafer il 18 4 1"9""“‘ by
1] . sulfi PRI IR x'1
the application r) a sufficient deoree of cold
to provide a : supporting  sur-
fat?e, beneath excavation and

structural worlk may be effected.

As shown in the dla\vmg we form a plat-

form A of any suitable or desired size, and
for convenience in working Lb"\ s this strue-
ture 1s a second platform ‘) united with the

r«nm@l snx:cime by suitable studding
d"ld connecting frameworlk, as at 3. 71 he

face A may be made of roetal m‘ other

suitable material and is prov u{cd with cork
or other insulation 4, which is of sufficient

charavter and thickness to pro i * the sur-
face below from the action of the shpU“m-
posed water; which may be of 1 higher tem-
perature. This surface A is infended to rest

ey

direetly upon the mud or swrface to be ex

cavated and we have provided a tank or

apparatis; snd by means of pumps, not
here shown, water may be admitted t ull
the tank and assist in sinking the '%L”"F re
upen the surface below, or by filing L}’e
tank with air, sufficient Luovaﬂcy may be
produced to raise the structure.

”‘He upper platform ¢ serves as

¢ platform, and upon which iz carried
v hmc tank 6 which may be of any sult-
'L construction and vrovt(lel with
ell known means, not here shown, by which
emperature may be lowered to rmv'@e
degree, preferably below the freezing

aegree,

worl-
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the surface below })y ‘Im W 01(~bt of the su
nerstructure. The vefriger: dmg brine is
ceireulated through these a‘tibas. passing
through one and wuumn., through Gts e
companying {tube, until the ms aferini be-
neath is frozen or solidiﬁﬂd to any desis

thickness and form; the cork or other insu-
nting material protecting this submerged
i

n:mm‘i from the l(tmn_m" the warmer
svaier above, so that the 10{13\;&"*11’.& eur-
rents will have f‘nur full effect and the sar-

face will be gradaally | ldeﬂeu to st 1 an

seneath may
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extent that the materia
cavated.

The conducting tubes may be of
an arch mn*w«{ of ©

fengths so ~ha
ened
“have

prY )‘P(‘x]ﬂtf dmvn ward.
this ll.amdczwu surt

'proﬂee(h the porrmneut
, or <>ﬂm (ie%ired
har-
ace W h ch mﬂ al ow of &he soft
b< dng withdeawn and enable the
» provide the necessary inclosing
beneath the so h(‘,]ﬂeu poiti T
perent that the s '1‘p<‘%d pro-
tecting structure which may uc of any de-
sived ;cnpm and width, may be dupli-
ted as may be found necessary in construc-

tion. Thus, when one portion has been
sufficiently s olidified for the work o com-
mence, & second ’)()I'UOI‘ may be prepared

by placing 2 rontignous

vy
et ‘u!’l"

atrucuwe and op-
‘nech&nzsm. 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 thie appa-
ratus. This method of construction greatly
reduces the labor and expense of this class
of work.

Tt will be obvious that the refrigerating
and circulating devices may be carried upon
floats 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—

1. A means for solidifying a protecting

co above the portion to be excavated,
id means congisting of a movable platform
adapted to be located above said surface,
ard means for introducing a solidifying ele-
ment.

2. A means for hardening and solidifyving
a surface above a part to be excav ated, said
means including a platform adapted to Cover
the surface, o tank located upon the plat-

1,017,622

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 ftpparattls

Means ‘for hardening or solidifying a
surface above’the portion to be excav: v‘p(l
said means including a platform adapted to
cover the surface, a non-conducting surhce
carried by said platform, a superposed re-
ceiver for a liguid capable of reducing tem-
perature, and means for sending said hqu]d
through the platform and into the tubes

wh1ch extend into the material to be solidi-~

fied.

4. Means for hardening or solidifying a
surface above the part to be escavated, said
means including 4 non-heat conducting ‘plat-
form, a uhloemtmo brine wntfunmo tank
carried theleby and means for "edvmno the
temperature, by circulating pipes Imd]no
from said tanl to the space in the material
beneath the tank whereby the teroperature
around the pipes is reduced to : allow the
supporting material beneath to be excavated,
and protecting structures to be built therein.

In testimony wheresf we have hereunto

_set our hands in the presence of two sub-

seribing witnesses.
| RUSSELL L. DUNN
LEON M. HALL.
Witnesses:
Joun H. Hurriwe,
M. V. Corrins.
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