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~ apparatus by which frozen earth containing
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Fig. 9 is a top view of the caisson.

UNITED STATES PATENT OFFICE.

JOSIAH H. L.

TUCK, OF SAN FRANCISCO,

CALIFORNIA.

APPARATUS FOR SOFTENING AND EXCAVATING FROZEN EARTH.

SPECIFICATION formingl part of Letters Patent No, 612,919, dated October 25, 1898.
| Application filed chiober 1,1897, Serial No. 653,682, (Mo model.)

To all whom it ??2:@/ concermw:
Beit knownthatI,Josiag . L. TUCK,a citi-

zen of the United States, residing in the city |
~and county of San I‘ranclsco, State of Califor-

nia, have invented an Improvement in Appa-
ratus for Softening and Execavating Krozen
KEarth; and I hereby declare the follcm ing to
be a fu]l clear, and exact descmptmn of the
same.

My invention relates to an apparatus which
is especially designed for softening and exca-

vating frozen earth.
1t conmsts of a closed caasson means for

fitting and holding it agalnst the surface to

be acted on, means for supp]ymﬂ‘ heated air
to the spaee within the caisson, and means
for excavating the softened materlal without
opening the entlre caisson, and in details of
construction which will be more fully ex-
plained by reference to the accompanying
drawings, in which—

Figure 11is a general view of my apparatus.
Fig. 3
Shows its use for tunneling. Kig. 4 repte-
sents the different tools to be use_d in connec-
tion. with the apparatus. -

The object of my invention is to provide an

valuable precious metals may be contmuously
softened and excavated.

It is especially applicable to mining in high
latitudes where the earth remains frozen 1:0 &
great depth throughout the year. |

A is a caisson, which may be made, prefer-
ably, of sheet—steel or other metal rweted up

“into a cylindrical form having a diameter ap-

prommately as great as that of the desired
shaft-tunnel or othel excavation. The end
of the caisson which is designed to fit against
the surface to be opemted on is left open.
The other end is closed either by an entirely-
removable cover or preferably,as here shown,

by a cover made in two parts B and B', one
part being permanently secured to the caisson
and the othel having a central line of hinges,

whereby it may be opened to obtain access 0

the interior of the caisson for the purpose of

“removing the softened and looqened materlal

KO

from tlme to time.

C is a suitable handle by which the cover
can be opened when desired. -

D represents hmged clamping arms or les

=

| vers which are adapted to close upon the cover

B and hold it firmly in position.

E E are arms hinged around the periphery
of the caisson, pm;ectmw outwardly there-
from. These armsserve as braces, the outer

ends 1estmn' acgainst notches in the excava-.

tion as'the latter proceeds and serving to hold

the caisson against the face of the shaft or

tunnel in which it is working to plevent un-
necessary escape of the heated air.
F is-an opening and suitable connection for

| a tube through which hot airis introduced to

the caisson.

> is a ball-joint smtably fitted into a cor-
responding socket in the fixed part of the
cover of the caisson, and through this ball a
shaft or handle H is slidable and also turn-

- able in any direction by reason of the ball or

universal joint through which it passes. This
joint,while allowing perfect freedom of move-
ment of the handle, prevents any escape of
heated air through the joint.

The lower end of the shaft is adapted to re-
ceive various forms of excavating-tools, such
as are illustrated in the present case in Fig.

| 4. Any one of these tools may be fixed to the
‘end of the shaft while the cover is open and

employed after the cover has been closed

55

60

75

30

and heat applied to excavate and loosen the

soil within the caisson as fast as 1t is sufii-
ciently softened by the heat.

material has been loosened as to fill the cais-
son. Theheat can then be temporarily shutoff,
the hinged cover B released and opened, and
the 1oosened material removed, after which

‘the cover is closed and the process continued.

In order to supply heated air with the great-
est facility, I have shown a furnace I, h&vmﬂ'
within it a wmte J, with suitable fuel-door at
K, and an ash-pw below the grate. Within

| this furnace and surroundmﬂ* the fuel-space

I have shown a series of returning bent pipes
L, through which the air to be heated 18
caused t0 pass from the inlet to the exit end.
The exit end of the pipe is connected with
the passage F of the caisson by a telescopic
or other suitable connection which will allow
the caisson to be gradually moved forward
without interfering with the connection be-
tween itself and the furnace. .

M is a fan or other blower which is adapied

In this man-
ner the operation may proceed until so much
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to deliver the air into the heating-pipes L of |

the furnace. |
In order to economize fuel and to gradu-
ally raise the temperature of the air, which is

intensely cold in these regions, I have shown
a heating-drum N, which is suitably fixed in
the smoke-stack O, through which products
of combustion leave the furnace. This pre-
liminary heater has asuction or inlet valve, as
shown at P, and the pipe Q connects the op-
posite end with the suction fan and blower M.

The operation will then be as follows:

When the fan-blower is set in operation, it

draws the air through the suction-valve P,
through the chamber N, where it is exposed

to the escaping products of combustion from
The temperature will thus be
raised to a considerable degree before the air.
FFrom
this blower the air is forced into the heating-
pipes L of the furnace, where its temperature
- may be raised to any desired degree.
pressure from the fan-blower causes the air.

the furnace.

enters the casing of the fan-blower.

to traverse these pipes, and, passing through
the telescopic connecting-pipe, it enters the

caisson A at a high temperature and acts
congstantly upon the frozen surface of soil
~against which the open end of the caisson is
pressed. This continued heat will soften the

soil, and by means heretofore described it can

be loosened and excavated and removed from

the caisson from time to time as soon as 2

- sufficient amount has been loosened up. The
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work can thus be continued with considerable

rapidity.

nel, it is placed with the open end against the

face which is to be worked, and it is retained

in contact with this face by means of any
suitable mechanism which will produce the
requisite pressure against the back or end of
the caisson. Such a device I have here shown
at R; but it will be manifest that various de-
vices may be used for the purpose, according
to convenience and location of the work.
Having thus described my invention, what
I claim as new, and desire to secure by Letters

" Patent, is—
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1. Anapparatusforsoftening frozen ground
consisting of a caisson having an open front
adapted to contact with the surface to be sof-
ened, the opposite end being closed and pro-
vided with a cover, means for locking said
cover when closed, means for introducing

heated air within the caisson, and a handle
passing through the closed cover and provided

with an excavating-tool, said handle adapted

to be moved for the purpose of excavating |

and loosening the soil within the caisson.
2. An apparatus for softening and excavat-

The
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ing frozen soil consisting of a caisson having
an open front, a closed rear end, a cover and
means for locking said cover when closed, a
pipe and connections through which heated

alr 18 introduced into the caisson, a handle
extending through the fixed portion of the

cover and adapted to have excavating-tools

fixed to its inner end, a ball fitted and turn-
able in the opening of the cover and having
a hole made through it through which the
handle is slidable whereby change of direc-
tion and distance may be effected.

5. Anapparatus for softening and excavat-
Ing frozen ground consisting of a caisson hayv-
ing an open front and a closed rear with a
cover, locking-clamps by which the cover is
retained in a closed position, a pipe through
which heated airisintroduced to the interior,
a handled shaft, a universal ball-joint fixed
in the cover through which the handle is slid-
able, the inner end of said handle being con-
structed toreceive excavating-toolswhich can
be operated from the outside of the caisson
and holding devices surrounding the caisson
adapted to be locked against the sides of the
excavation so as to hold it in contact with the
surface to be excavated as it is advanced.

4. A device for softening and excavating
frozen earth consisting of an open-front cais-
son having a closed rear end and a cover,

means for holding the caisson in contact with

the surface to be excavated, a universal joint
and a movable tool passing through said joint
adapted to loosen and excavate the material

- { within the caisson,a pipe extending outwardly
When the apparatus is to be used in a tun-

from the cover of the caisson, a heating-fur-
nace, the discharge end of said pipe connect-

1ng with the caisson, a fan-blower by which

alr is forced into said pipe and a preliminary
heater fixed in the smoke-stack of the furnace
having an inlet-valve at one end and a pipe
connecting the opposite end with the fan-
blower.

5. An apparatus for softening frozen earth
consisting of a closed and movable caisson
having an open front adapted to contact with
the surface to be acted upon, an air-heating
furnace, extensible pipes connecting said fur-
nace with the caisson, whereby the latter may
be moved to different positions independently
of the furnace, and an air-forcing apparatus
to propel the heated air from the furnace to
the caisson.

In witness whereof I have hereunto set my
hand. |

JOSIAIL II. I.. TUCK.

Witnesses:
S.. H. NOURSE,
J. C. BRODIE,
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