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To all thom, it may GOnce?"n. 
Be it known that I, EDWARD S. PHILLLPs, 

a citizen of the United States, residing at 
Seattle, in the county of Sing and State of 
Washington, have invented certain new and 
useful improvements in Methods of De 
stroying Stumps, of which the following is 
a specification. 
This invention relates to a novel method 

of destroying stumps by fire. 
In the development of my method I have 

in view the principle that heat must be ap 
plied for a considerable length of time, as 
compared with the length of time consumed 
in the carrying out of other methods, SO that 
the destruction of the stump and its roots 
will be relatively slow but complete. While 
I will hereinafter refer to “destruction” of 
stumps by my method, contemplate pri 
marily the burning of the stump So as to 
provide for its complete loosening and sepa 
ration from the soil and the destruction of 
substantially all of the roots, at the same 
time not necessarily destroying the body of 
the stump so that should it prove profitable 
to do so, the unburned stump may be saved 
for future treatment for the purpose of ex 
tracting the various chemical products 
which may be obtained from wood by the 
well-known processes of destructive distill 
lation. In fact, the primary object of im 
portance is the burning out of the roots of 
the stump so that these roots will not be en 
countered when the land is tilled, and it is 
with this object that my invention is chiefly 
concerned, the destruction of the body of 
the stump or its salvage for future treat 
rent for the removal of its volatile constitu 
ents being a matter of secondary considera 
tion. In consideration of the foregoing the 
present invention contemplates a method 
which may be carried out at little expense 
for labor of fuel and which, while contem 
plating the relatively slow destruction of 
the stump, may be employed in acting simul 
taneously upon any desired number of 
stumps. 

in the accompanying drawings: 
Figure 1 is a view partly in perspective 

and partly in section illustrating in a gen 
eral manner the method of the invention; 

Fig. 2 is a perspective view of the burner 
nozzle of the apparatus; 

Fig. 3 is a vertical sectional view through 
the burner nozzle. 

Fig. 4 is a side elevation of the burner. 

The burner of the apparatus is indicated 
in general by the reference numeral 1 and 
includes a nozzle Section 2, a section 3 which leads Substantially at right angles from the 60 
intake end of the nozzle section, and a sec 
tion 4 which leads at a more or less obtuse 
angle from the section 3. The nozzle sec 
tion 2 comprises an outer tube 5 to the dis 
charge end of which is fitted the lower end 7 is of a nozzle 6 comprising a cylindrical body 
8 interiorly threaded between its ends as at 
9 and at its upper end as at 10 and provided 
with a lateral branch 11. A tip 13 is 
threaded into the branch 11 and has an 70 
axial passage 14 of relatively small diam 
eter through which air is discharged, the air 
being supplied through the said pipe 5. In 
order that air may be supplied under pres 
Stre, a i-coupling 15 has one branch fitted 75 
to the outer end of the outer tube of the 
Section 4, as clearly shown in Fig. 4 of the 
drawings, and fitted into another branch of 
this coupling is a Supply pipe 16 which leads 
from any suitable air compressor illustrated 80 
diagrammatically in Fig. 1 and indicated by 
the numeral 17. 

Fuel is discharged from the nozzle 6 
through a tip 18 fitted into the upper end 
of the body S of the nozzle, this tip having 85 
a discharge orifice. 19 provided with a lat 
eral branch 20 presented in the same direc 
tion as the discharge end of the tip 13. 
Liquid fuel is conveyed by gravity from a 
Supply tank 21 through a pipe 22 which 90 
pipe is fitted through the coupling 15 and 
extends within the outer pipes of the sec 
tions 3 and 4 of the burner. Within the 
outer pipe of the section 3 of the burner 
and substantially at the junctire of this sec- 95 
tion with the section 2, the pipe 22 opens 
into the lower end 23 of a tube 24 which ex 
tends axially within the section 2 of the 
burner and is fitted into a bushing 25 which 
in turn is arranged within the nozzle 6 100 
above the jet 13. This bushing 25 closes 
the branch 8 except to the fuel or steam va 
por discharged from the upper end of the 
tube 24, and thus air fed under pressure to 
the air conducting pipes for discharge 05 
through the jet 13 cannot commingle with 
in the burner with the fuel or steam vapor 
supplied through the pipe 22. A heat con 
ducting member is provided and comprises 
a rod 26 provided at Suitable points in its 110 
length with radially projecting spacing 
studs or protuberances 27. By reason of 
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the provision of these studs, the surface of 
the rod 26 is spaced from the wall of the 
tube so that passage of vaporized fuel up 
wardly through the tube and into the space 
between the jet 18 and bushing 25 is not in 
any way interfered with. At this point it 
will be understood that when the burner 
is in operation it will become more or less 
highly heated at least throughout its nozzle 
section 2 and the heat will be conducted to 
the rod 26 which will thus become heated at 
its lower end to a temperature sufficiently 
high to immediately volatilize the liquid 
fuel fed through the lower end of the tube 
24 to the pipe 22. 

In order to provide against the rapid feed 
of oil from the tank 21 through any suction 
created in the pipe 22 or tube 24, it is pref 
erable that the pipe at any suitable point, 
as for example adjacent the tank 21, be pro 
vided in its upper side with one or more 
Small openings 28 to admit air. 

In Fig. 1 of the drawings there is dia 
grammatically illustrated a source of steam 
supply indicated by the numeral 29, and a 
pipe 30 leads from this stupply to the pipe 22 
and communicates there with, a valve 31 be 
ing preferably provided in the pipe 22 be 
tween the tank 21 and the point of juncture 
of the pipe 30 with the said pipe 22, and a 
valve 32 being also preferably provided in 
the length of the pipe 30. 

For convenience in describing the method 
involving the present invention, the stump 
to be destroyed is indicated in Fig. 1 of the 
drawings by the reference letter A and the 
soil into which the roots of the stump ex 
tend, by the reference letter B, the reference 
letter Cindicating a pit, which will be pres 
ently referred to, the letter D indicating 

E and E. 
indicating certain plates which are en 
ployed about the stump, letter F loose soil 
to be placed upon the plates E and E’ and 

5 the letter F other loose soil to be placed 
Carrying about a portion of the burner. 

out the method the pit () is first formed by 
blasting out the soil from beneath the body 
of the trunk and around the roots of the 
trunk where they join the trunk. Ordi 
naily this pit will be of about the depth 
and extent illustrated in Fig. of the 
drawings but, it may be shallower or 
deeper or of greater or less breadth de 
pending upon varying conditions which will 
be encountered. In producing this pit 
enough soil is removed from beneath the 
trunk to permit of the placing of one or any 
suitable number of charges of a slow explo 
sive such for example as, twenty-per cent 
dynamite, these charges being placed at a 
depth of two or three feet and after placing 
being exploded so as to blow out the soil 
for the purpose stated. This explosive 
charge employed in the manner stated serves 
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not only to produce the pit required for the 
carrying out of the other steps of the method, 

- but, also it serves to some extent to break up 
the roots and especially to loosen the roots 
in the soil. Any loose soil left in the pit 
after the explosion of the charge may be re 
moved in any convenient manner and when 
the pit has been sufficiently cleared, the com 
bustible material D which may consist of 
brush, branches of trees, pieces of decayed 
log, bark, pine cones, etc., is deposited with 
in the pit in suitable quantity after which a 
number of the plates E are brought into use 

70 

75 

and employed as will now be explained. 
These plates E may be of sheet asbestos, of 
sheet metal, or of any other suitable heatre 
sisting material, and may be of various sizes 
and shapes, selected ones of the plates of 
Suitable sizes and shapes being dispossed 
upon the upper sides of the roots of the 
Stump in a manner to span adjacent roots as 
shown in Fig. 1, and to extend to or substan 
tially to the edge of the pit. After these 
plates have been suitably arranged the loose 
soil F is disposed upon the plates so as to 
hold them in position and also to retard or 
prevent too great radiation of heat, from the 
plates which would only result in waste of 
heit. The arrange}}lent of the plates may 
differ under different conditions but ordi 
narily it will be found advisable to so ar 
range the plates as to span all adjacent roots 
with the exception of one or two at one or 
both sides of the point at which the burner 
of the apparatus is to be located. The ob 
ject in view in making use of the plates E is 
to form in effect a roof for the pit so that 
the walls of the pit, the said plates, and the 
under side of the trunk and its roots will in 
effect form a fire box in which combustion 
may be effected with the loss of as little ra 
diated heat as possible. The burner is next 
placed in about the position shown in Fig. 1, 
preferably by first preparing a suitable chan 
nel or valley into which the sections 3 and 4 
are laid in the manner shown in Fig. 1 with 
the burner section 2 extending in a general 
upward direction and located wholly within 
the pit and beneath the stump. The loose 
Soil F is then deposited about the sections 3 
and 4 of the burner which extend below the 
ground level so that these sections will be in 
a Sense protected from the intense heat, 
which is to be generated within the impro 
vised fire box. The object in view in leaving 
One or more Spaces unspanned by the plates 
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E at one or both sides of the point of loca 
tion of the burner is, of course, to provide 
for draft. If desired the plates E may be brought into use and placed in position over 
lapping the inner ends of the plates E to 
prevent the loose soil. F sifting down be 
tween the said plates E and the stump and 
its roots. The soil F may be the soil re 
moved in forming the pit C or it may be 
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sand, clay, or soil of any other nature; also 
it may be sod. While Fig. 1 of the draw 
ings illustrates but a single burner, two or 
more of the burners might be placed in posi 
tion, the burner, where a single one is em 
ployed, being placed upon the windward side 
of the stump. Where more than one burner 
is employed, the burners may be arranged as 
dictated by conditions and, of course, they 
may be operated simultaneously or separately 
at desired intervals. 
The burner having been placed and the 

other preparations having been made as 
above pointed out, the valve 31 is opened, 
thus permitting the feed of liquid fuel to the 
burner and when the fuel appeal's at the 
orifice 20, the combustible material D is 
lighted and the air compressor 17 is set in 
operation, thus supplying air to the burning 
fuel within the pit. At this time the roots 
and the portion of the body of the stump 
exposed to the flames will begin to exude Sap 
and other volatile combustible substances 
contained therein, thus forming an auxiliary 
supply of fuel. After about twelve hours 
time an examination should disclose the pres 
ence of considerable quantity of coals and 
there should be practically incandescence in 
at least several places. When these condi 
tions are noted an additional quantity of the 
Imaterial D either dry or Water-soaked may 
be added in small portions, care being taken 
not to supply too great a quantity at any one 
time. When the generation of heat is gen 
eral, the supply of liquid fuel from the tank 
21 may be cut off and the valve 30 opened 
to admit steam to the burner nozzle where 
it will be discharged through the jet 18. As 
before stated, a condition of incandescence 
has been reached at this stage of the opera 
tion, and the admitted steam, in the presence 
of the carbon and under the high tempera 
ture, will result in the production, as in the 
manufacture of Water-gas, of carbon-mon 
oxide and hydrogen which mixture of gases 
then serves as the chief source of fuel supply 
in the continued carrying out of the burn 

ing. Of course, the air is not supplied con 
tinuously through the burner nozzle but it 
is employed chiefly as a means for “boost 
ing” the combustion when it does not appear 
to the operator that this is proceeding as 
satisfactorily as desired. After the opera 
tion has continued for several days, some 
portions of the roots will be seen to have 
been completely burnt out and the sides of 
the pit may partly or wholly cave in. 

From the foregoing description of the 
method involving the invention, it will be 
understood that due to the intense heat gen 
erated within the pit and beneath the stump 
and further due to the relatively long con 
tinued generation of this heat, the roots of 
the stump will be practically thoroughly 
dried out substantially if not completely to 
their extremities and will eventually be de 
stroyed by the flames which will then more 
readily reach them as they have been loosened 
through the explosion of the charge in form 
ing the pit. By reason of this fact, there 
will be practically no roots left in the ground 
to offer obstructions to tillage and yet it 
is not necessary that the entire stump be 
actually destroyed by burning. 
Having thus described the invention, what 

is claimed as new is: 
1. The method of destroying stumps which 

consists in exploding a charge beneath the 
stump to provide for the formation of a pit 
beneath the stump and to loosen the roots 
of the stump, roofing the pit, maintaining a 
fire within the pit to produce a mass of in 
candescent fuel, and discharging a jet of 
steam against Said mass. . 

2. The method of destroying stumps which 
consists in forming a pit beneath the stump, 
building a fire within the pit, and, when 
the fuel and Surrounding material has 
reached a state of incandescence, introduc 
ing steam into the pit against the incandes 
cent mass of fuel. 

In testimony whereoff affix my signature. 

EDWARD S. PHILLIPS. r. s. 
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