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To all whom it may concern:

at Boston,in the county of Suffolk and State of
Massachusetts, have invented a new and use-
ful Steam Thawing Apparatus, of which the
followingisafull,clear,and exact desecription.

The object of thisinvention is the construe-
tion of apparatus by means of which steam
can be applied to thawing out frezen ground,
and 1t 18 especially designed for use in min-
ing operations in subarctic regions, where

the frozen condition of the soil renders the

extraction of gold therefrom an otherwise ex-
ceedingly slow and difficult job.

In the drawings forming part of this speci-
fication, Figure 1 is an elevation of the entire

apparatus in the course of operation. Fig. 2 |

18 a sectional elevation of the hood and steani-
coils therein. Fig. 3 is a view from beneath
of the hood and coils. Fig. 4 is a sectional
side view of a modification of the hood and
coils, and Fig. 5 is a detail view of a portion
of said modification.

The hood A is preferably built up from
heavy planking and comprises the flat top a,

with ends o’ and sides a”. It is made quite
shallow and may be of any convenient super-
ficial area. Suspended within this hood is a
steam-coll B, held by the hangers b3, as shown
in KFig. 2. In the under side of the piping

composing said coil are numerous small holes

b, designed to permit the passage of fine
steam-jets, which by their impact and con-
densation upon the frozen ground beneath
rapidly thaws the same to a depth of several
inches.

In the form of steam-coil shown in Fig. 2
one end of the same is closed, but the other
receives a continual supply of live steam from
the boiler N through a flexible tubing B':
but in the form illustrated in Fig. 4 the steam-
coil B is connected at each end to the boiler
through flexible tubing B’ B?, and said coils
are not perforated, asin the construction pre-
viously described. Here instead of the thaw-
ing being accomplished by the direct contact
of the live steam with the ground the heat is
transmitted by radiation from the coils to the
soil. This latter arrangement I design to
employ in cases where the water of conden-
sation from the steam-jets might give trouble

! by accumulating in the pit during the work
Be it known that I, GILBERT R. ELLIOTT, a
subjectof the Queen of Great Britain, residing

of excavation. In this continuous-ecircuit
coil I furnish the same-with a water-trap b’ 53
at the end of the coil connecting with the re-
turn-pipe B° This trap is shown in Fig. 5,
and consists of a pocket O', depressed below
the level of the steam-coil and having the
extremity of the return-pipe B?® reaching 6o
nearly to the bottom thereof. By this device
the water condensing in the coil from the
chilled steam accumulates in said trap and

18 blown out by the steam-pressure upon the
instant its level reaches the mouth of the re- 65
turn-pipe.

A further improvement which I effect is in
the construction of the hood. It is, as indi-
cated in Kig. 4, made with double walls o a4,
between which is laid a layer of asbestos a® 70
or other non-conducting material. This more
thoroughly economizes the heat supplied be-
neath the hood and increases the thawing
ability thereof.

My method of using this apparatus is as 75
follows:

- Referring to Fig. 1, S indicates a shed or
other building erected for the better protec-
tion of the apparatus and men and for fa-
cilitating the work. This shed is of course 8o
erected over the spot at which it is desired to
sink the shaft for the removal of the aurifer-
ous deposits. Said shaft P is made slightly
more than double the width of the hood, and
if the steam-supply is sufficient its other di- 85
mension may also be double the other dimen-
sion of the hood. The hood being placed
over one section of the shaft-floor and the
steam turned on, it is allowed to remain there
until the ground beneath it has been thawed go
to a depth suitable for digging. It is then
removed to another section of the shaft, and
while 1t is engaged in thawing the soil at that
point the men proceed to excavate such sof-
tened earth. The hood being returned to this g5
Just-dug section, the men then go on with
their work in the now thawed section from
which 1t was removed, thus making the work
of thawing and digging practically continu-
ous and uninterrupted. 100
| It will be observed that the top of the hood
being flat and made of heavy timber or plank-
ing, the hoisting-buckets can be stood thereon
| while the men are at work upon the thawed




- ground, and thus leave them :{mele room f01
SRR Wleldmn' their shovels and pieks.. N

6
~a working position.
0 two pulleys are located at a dlstance apart {
- equal to the width of the hood. As shown

- in Tig. 1, the pulley ¢ is in the same vertical
line W11;11 the center of the hood, while the
~ pulley ¢'is directly over the center of the
By pulling on the

5

~ other half of the shaft.
EEEERERE lope ' the hood is elevated a short distance
~ and is held thus suspended until its weight
SRS
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. and four shiftings of the hood are needed to |

1 eover the entue shaft-bottom, for the men }

i lean pasq from point to point besxde the hood

L

My pr referable way for moving the lmod is

SR to sling it from a bail C, from Wlnch a rope
5 C 'passes up overa pulley ¢ and thence down
. into easy reach of the men..
- C* tied to the same point of the bail C, passes
- overapulleyc’,and thesetwo pulleysare each

~+suspended from the shanty-roof at a point:

“directly over the center of the hood when in |
directly into the interior of the hood.

case, however, it is of course ;necesssaly touse - .

In other words, these

hasbeen taken by pulling the rope C-,

T and so raise it but a few inches.:

40

45

50

55

60

In the method in general use for t,haw-
ing out the ground in a subarctic country 1t
1S customaly to sink two shafts side by side
and to have a fire burning in one while the
man is working in the othel changing from
one to the other as the soil becomes thawed
in either. This is open to many objections,
among which is the extreme slowness of the
opemtlon and its lack of economy in fuel.
Not only does the greater part of the heat
from the burning wood pass upward and fail
of warmingthe aground beneath, but the ashes
from the combustion itself serve as a non-
conductor to guard the earth from the fire.
Moreover, since escape must be given for the
smoke from the fire it is 11]]]_’)05811)16 to roof
over the shaft, and thereby conserve the heat
for the comfmt of the miners and the better
thawing out of the soil. Another difficulty

arises fr om the multiplied labor required in
climbing up from one shaft and descending
into the other at the intervals intewening
between the thawings of the respective shafts,

A second rope |
the source of heat suspended  within the ..
‘hood, it is in many cases an equally practieal: .
zmmnwement to omit said coils and to intro- . =
duce the steam through the flexible pipe B’
11113]118;.'.-5'.

W'l*fln i
" this second rope is sustaining part of the
o owveight of ‘the hood, thef

. untll the entire Wewht is supported by said
- rope C4 and the hood is therefme hanging
idueetly below the pulley ¢ and above the
right-hand part of the shaft.:
. the work of a moment to lower the hood to
~+ its place and permit its work to continue. In |
 doing this it is usually best to elevate the |

fhood far enough above “the heads of the men
- to enable ‘them to pass from the section upon

. which the hood is to be lowered to the part |
~ from whiel it has been ‘raised. |
necessary when the floor-space ot
the shaft is four times the area of the hood

Dble steawm-pipe.
pose B in Fig. 4 1llustra,tes an-eleetrie heater, 85
and B B¢ the conducting-wires: commumcat-; R
my apparatus as- .
shown and. deseubed is not necessarily re- .
‘stricted to steam, but other fm ms. of heated; L

90

irst rope is slackened

ing therewith.
It is now but

~T'his 1s not, |

620,112

| the time lost in kindling each new fire in the:
| just-dug shaft, and in waiting in the smoke
until the combusbmn has: made sufficient 65
| headway, and in other dlf"cultles and dlaw-; N
backs too numerous to mention. | .

~Although I have described steam :Célls asj o

the steam at a very low pressure in order to
keep it from displacing the hood. _
‘more: convenient and inexpensive for sink- .. .-
1ing a small shaft, but it is not sorapid in its -~
‘work on account of the less amount of latent -
‘heat at the disposal of the: steam.
some fornt of electric heating device can be =
substituted for the steam-coils and electric
conducting-wires take the place of the flexi-
Tor instance, we will sup- - .

K mthel

fluid can also be employed.

- Iarther,

75

This is

8o

What I claim as my: mventl{m ':_-11:1(1 desnez o

fto secure by Letters Patent, is as follows, to - .
LY 1t

1. In a thmnnﬂ* &pparatus f(}l bmkmfr ver-
twal shaftsin flozen oround, the combmatwng o
of the strong, flat, shallow boxop;en:at:its un-
der side and adapted to support men, tools

and other: llea,vy weight, coils of piping se- :
cured therein, an: extenol supply of heated

| fluid and a flexible pipe joining said coils _
| with said supply, said box or hood being not

more than half the area of the shaf—tﬂoor, and
transferring means whereby said box or hood
being shifted back and forth upon the shaft-
floor, “the latter can be contiuously excavated
and the work of the men not be mater 1ally
interfered with, substantially as and for the
purpose seb forth.

2. Inathawingapparatus, the combination

of the hood, the steam-coils suspended there-

in, a source of steam-supply, a flexible con-
nection uniting said steam source to said
coil, a structure supporting two pulleys at a
distance apart equal to the width of said
hood, and ropes extending from said hood
over each pulley, substantially as and for the
purpose set forth.

In testimony that I claim the foregoing in-
vention I have hereunto set my hand bhlcs J1st;
day of January, 139s.

GILBERT R. ELLIOTT.

Witnesses:

I'. Ii. CALLER,
A, B. UrPHAM.
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