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To all whom it may concern:

~Be it known that I, CaarLes W. JoynT, a
citizen of the United States, and a resident

of Seattle, in the county of King and State |

of Washington, have invented a new: and
Improved Portable Apparatus for Thawing
Frozen Ground, of which the following is a
full, clear, and exact description.

| In oold-mining where the ground is frozen
to a great depth it 1s found necessary to thaw
the ground elther by the combustion of fuel
or by means of steam. Ordinarily a fire of
wood 1s built on the ground where a shaft is
to be sunk, and after consuming considerable
fuel the partially-thawed soil, which may be
pervaded with gold ore, 1s excavated as far as

peated indefinitely to thus obtain pay-dirt,
which 1s subsequently operated upon for the

in sinking a shaft by the employment of an

open fire at successive 1ntervals that as the
heat rises from the combustion of the fuel and ;
tachable at 1ts upper end on the fire-chamber
- thatit encompasses, an asbestos lining, a draft-
“pipe for the fire-chamber, and a means to re-
“ciprocate the heating apparatus in an excava-
“tion as 1t 18 deepened

escapes at the top of the shaft the fire has com-

paratively but little effect on the ground be-

neath it and that a large percentage > of the heat
is wasted. The use of steam for thawing the
oround requires the provision of a large boiler

and steam-pipes, which are very expensive and |
lindrical form, which is preferred; but it may
‘also be given a square or oblong eontou1 with

difficult to transport. Furthermore, the rapid
condensation of the steam in a fI'lG‘Id climate

renders the use of steam unproﬁt&ble, pro-

duces excess of water in the bottom of the

than a wood fire in many situations.
The object of my invention is to provide a

novel, simple, light, and portable apparatus

adapted to utilize the combustion of wood for
thawing frozen ground in a very economical
manner, effect a rapid dissipation of the frost
that pervades the ground by directing the en-
tire volume of heat resulting from fuel combus-

tion upon the bottom surface of anexcavation,

thus avoiding waste of the heat- producing
agent, a further object being to enable the
starting of the fireat the upper surface of the

ground and also enable the convenient removal

of the heating apparatus from the excavation
to permit the thawed ground to be readily

50 loosened and elevated from the shaft.

shaft, and has been found less edventea'eous_

The invention consists in the novel construc-

tion and combination of parts, asis hereinafter

described, and defined in the appended claims.
Reference.1s to be had to the accompanying

drawings, forming a part of thisspecification,

in which similar characters of reference indi-

“cate corresponding parts in all the figures.

Figure 1 is a perspective view showing the

“apparatus and its application for thawing the
“earth at the bottom of a mine-shaftt.

. Fio. 2
1s an enlarged sectional side view of the ap-

paratus, showing the interior construction of
the same.

Fig. 3 1s a side view of the appa-
ratus, showing part of the same packed to-
gether in a compact manner for transporta-

-tion; and Fig. 4 is an enlarged sectional ele-
it has been thawed, and this operation - is re- |
| ing the means for detachablv connecting them
together. -

removal of the gold therefrom. It is found |
~chamber having a pertoreted lower portion,
4 cover removebly secured on the upper end

vation of two portions of the apparatus, show-

The eppa,ra,tus in brief, comprises a fire-

of the fire-chamber, a bell-shaped hood at-

The fire-chamber 1s shown as havmﬁ' a Cy-

round_ed corners and afford efficient service.

Preferably the upper halt 5 of the fire-cham-

ber 1s formed of imperforate sheet metal, and

from the lower end of the said sheet-metal
shell a perforated lower portion 5* depends,

which may be formed of sheet metal that is
numerously perforated throughout its area;
but, as shown, this portion 5 of the

The dimension of the described fire-chamber
1s such as adapts 1t to contaln a proper quan-
tity of wood billets for combustion at one

time, and on the upper end of the fire-cham-

ire-
| chember 1S termed of coarsely-woven heavy
wire-sereen material that is given cylindrical
‘shape and i1s provided with a coarsely-reticu-
Jated bottom wall 5° of the same material.
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ber a cover 6 1s removably secured. Thecover

6 may be formed of sheet metal similar to that

| composing the upper portion of the fire-cham-

100
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ber 5 5" and 1s thereupon mounted by means
of a depending border flange 6%, that is aflixed
upon the margin of the flat cover-piece and
may slip over the upper end portion of the
chamber-wall 5. Centrally in the cover-piece
6 an oblong perforation is formed to permit
the upward insertion therethrough of an eye

7%, that 1s formed or secured on the latch-bar

| 7, which is held by the eyve or other means
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transversely and against the lower surface of
the cover-piece 6 and extends at each end of
sald bar through a perforation in the depend-
ing flange 6, the end portions of the latch-
bar being bent down and outward to permit
material of the border-flange 6* to remain
above each of said perforations therein. In
the side wall 5 of the fire-chamber at diamet-
rically opposite points lantern-lock slots @ are

formed that cut through the upper edge there-:

of and are of proper size to receive the latch-
bar 7 when the cover 6 is mounted upon the
fire-chamber wall 5, a turning movement of
the cover in a , proper direction serving to lock
1t upon the fire-chamber by an engagement
of the latch-bar 7 within the ELI]G'UL‘}LI slots .
The cover-piece 6 is apertured at one side of
the eye 7%, and a collar 6" is extended upward
around said aperture, this circular upstand-
ing collar receiving the lower end of a draft-
pipe 8, that may consist of several joints that
are connectible in the usual manner to af-
ford such a height to the draft-pipe as will in-
sure effective combusmon of fuel in the fire-
chamber.

The petticoat or hood 9 may with advantage
be coniform in shape with the exception of an
integral cylindrical upper end portion 9%, that
is of a diameter internally which adapts 1t to
fit neatly upon the outer surface of the body
portion 5 of the fire- chamber.

metal and be joined at the side edges of said
piece by means of short bolts, and the part 9*
may be secured upon the body-piece 5 of the
fire- chamber with like screw-bolts 4, the bolts
passing through and screwing into alined per-
forations in the, parts they connect. If pre-
ferred, bolts and nuts may in an obvious man-
ner be used in place of the thumb - screws 2.
For economy in material and to facilitate the
compact lapping together of the sheet-metal
hood 1t may with advantaﬂ‘e be formed in a
plm ality of sections, as indicated i in the draw-
ings, and these sections be joined together by
bolts b, screwing into perforatlons In the
lapped edae por tions of the hood - sections.
Preferab]y the hood 9 is lined with asbestos-
board to protect it and prevent upward radia-
tlon of heat.
tions ¢ for the introduction of air provided in
the lower portion of the hood 9, which pro-
vision 1s necessary when the hood 1s seated on
the earth upon which it is to direct heat.

A windlass-frame 10 is preferably employed
to support the drum 10 for manual rotation

The hood 9
may be formed of a single piece of sheet }

At mtervals there are perfora-

763,612

above the excavation A and 1s represented 1n
Fig. 1 as having been sunken to a considerable
depth. Upon thedrum 10*arope111s affixed
by one end, whereby the rope isheld connected
to the drum and is wrapped thereon or un-
wrapped therefrom as occasion may require,
and, as shown, there 1s a hook ¢ on the de-
pending end of the rope which is engaged with
the eye T

In conducting the thawing operatlon the
apparatus that hacs been descx 1bed is drawn to
the surface of the ground by means of the rope
and windlass and seated thereon so that the
cover 6 may be removed, which affords free
access to the fire-chamber 55% A fire of wood
1S now started in the lower portion 5* of the
1ire-chamber, and the entire chamber 1s filled
with the combustlble material. Thenthecover
6 1s replaced, the rope 11 is connected with
the ring-eye 7", and the heating apparatus
complete is lowered to the bottom of the ex-
cavation A. It will be seen that the fire 1n
the chamber 5 5% will quickly evolve intense
heat as the wood 1s consumed, and the larger
portion of the heat 1s deflected downward by
the hood 9 directly into contact with the frozen
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surface ot earth at the bottom of the excava- .

tion A. As soon as the charge of wood 1s
consumed the apparatus may be elevated to
the top of the excavation and drawn to one
side for heating it upon the ground and again
starting a fire therein to renew the thawing
of the earth at the bottom of the shaft or pit
when the thawed ground has been excavated
and elevated by a bucket and the windlass in
the usual way.

It will be evident from the foregoing de-
scription that the combustion of fuel is eco-
nomical, that the heat produced will be de-
{ected | :)v the flared hood, as well as from the
numerous openings 1n the lower portion of
the fire-chamber, directly against the frozen
ground, which will be thawed a much greater
depth with a comparatively small quantity of
fuel than could be effected by the combustion
of a greater amount of wood 1f 1t 1s burned
as an open fire. Furthermore, as noxious
fumes frequently result from buran‘ wood
openly at the bottom of a mining-slmft and
danger of suffocation results time is lost to
permit an escape of such fumes. By use of

the 1mprovement all danger and loss of time

are avolded, as the draft of the smoke-pipe 8
will effectively conduct the fumes along with
the smoke upward and out of the lower por-
tion of the shaft, so that the operation of ex-
cavating may be resumed upon removal of the
thawing apparatus from the pit.

As some of the northern gold-mines are dif-
cult to reach except by the employment of
pack horses or mules, it 1s a feature of great
advantage to be enabled to form the detached
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parts of the improved thawing apparatus into

a compact bundle, this provision being illus-
trated in Fig. 3. As shown in said ficure, the

130




1O

763,612

hood 9 is removed from the fire-chamber 5,
and 1f formed of sections said sections are
separ ated from each other and stowed end-
wise within the fire-chamber, where they are
closely lapped together. The cover 6, that

lower end of the ﬁre chamber 5 in any suit-
able manner and the draft-pipe 8 be separated
into sections and inserted in the remaining
space in the fire -chamber 5 5% which com-
pletes the packing together of the heating ap-
paratus.

To enable the retention of the several parts
of the apparatus in closely-packed condition
for transportation on a pack horse or mule,

they may be wrapped up in blankets, that are

needed 1n the frigid temperature of the re-

- glons through which goods must be trans-
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ported, or be packed in any other suitable
manner on the animals, so that the apparatus,
which 1is eomperatwely ot light weight, may
be conveniently and safely earrled as a pack-
age strapped on an animal over devious paths
that more bulky appara,tus could not be car-
ried over.

Having thus described my invention, I claim

as new end desire to secure by Letters Patent—ﬂ—
1. A thawing apparatus, compr ising a fire-

chamber pertorate in its lower portion, a
detachable cover for the fire-chamber, and a
depending flaring hood formed of connecti-
ble sections, means to connect the hood-sec-
tions, and means to detachably secure the up-
per portion of the hood on the fire-chamber.

9. A thawing apparatus, comprising a cy-
lindriecal fire-chamber, the lower portion being
perforate, a removable lid for the fire-cham-
ber, a hood cylindrical in its upper portion
and flaring in its lower portion, said hood be-
1ing formed of detachable sections having
draft-openings in the flaring walls near the

Jower edges thereof, means to detachably se-

has been removed may be secured upon the

cure the hood-sections together, and meansto

detachably secure the cylindrical portion of
the hood upon the uapper portion of the fire-
chamber. |

3. A thawing apparatus, comprising a cy-
lindrical fire-chamber having a reticulated
lower portion, a detachable cover thereon, a
draft-pipe extended above an opening in the
cover, a depending flaring hood open at its
lower end and removably secured on the up-
per portion of the fire-chamber, and incasing
sald chamber, and means for detachably con-
necting a hoisting-rope with the cover.

4. The combination with a fire-chamber
comprising a sheet- metal cylindrical upper

portion, a reticulated lower portionand abot-

tom wall, a plate-metal flanged cover, a latch-
bar ha,vmﬂ' a. central eye e*{tendmﬁ' throuo*h
the cover-plate, and projecting at 1its ends
through the fire-chamber wall to detachably

interlock with angular slots i the flange of

the cover, acollar on the cover, bounding an
opening therein, and a downwardly -flaring

hood of sheet metal detachably secured upon
the outer side of the upper portion of the

fire-chamber and having draft-holes in its
wall near its oven lower end
5. In a device of the character deserlbed
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the fire-chamber, the separately-jointed draft-

pipe, the detachable cover for the fire-cham-

ber, and the flared sheet-metal hood, all so

proportioned that the draft-pipe, cover and
hood may be arranged within and upon the
fire-chamber to form a compact package for
transportation.

In testimony whereof I havesigned my name

to this specification 1n the presence of two sub-
seribing witnesses.
CHARLES W. J OYNT.
Witnesses:
KFrances L. Burz,
CHARLES BRADLEY SIMS.
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