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This invention relates to a well-drilling ap 
paratus and method of operation. In one specific 
aspect, it relates to a Self-contained and unitary 
Well-drilling apparatus. In another aspect, it re 
lates to a Well-drilling apparatuS Which is corn 
pletely self-contained, including a source of driv ing power. 

Well-drilling apparatus of the prior art is 
powered from the surface of the ground. In elec 
trically operated well-drilling apparatus, the lead 
wires for carrying electricity to the apparatus 
must extend from the apparatus to the Surface of 
the ground. In rotary drilling apparatus, tubing 
extends the entire distance from the drilling bit 
to the Surface of the ground, and this entire 
length of tubing is rotated from an above ground 
source of power. Cable tools drills are Suspended 
and operate from an above ground Source of 
power. Drilling, apparatus powered by flow of 
fluids must have provision for transmission of 
fluid from a compressor or pump at the Surface 
to the drilling apparatus at the bottom of the 
well. Some apparatus also includes provision for 
the return of the fiuid exhausted from the drill 
to the surface of the ground for either disposal 
Oreuse. 

I have devised an apparatus in which a fluid 
or fluids are stored, and this fluid, or fluids, Oper 
ates a motor which in turn actuates the actual 
drilling bit. This entire apparatus is a relatively 
small and completely self-sufficient mechanism 
which may be lowered into the well by a cable. 
The drilling mechanism then operates to drill 
the well in a manner entirely independent from 
any source of power extending to the Surface of 
the ground. 
An object of my invention is to provide a well 

drilling apparatus the operation of which is inde 
pendent from surface equipment. 
Another object of my invention is to provide 

a well drilling apparatus which contains itS OWn 
driving fuel and motor. 

Still another object of my invention is to pro 
wide a well drilling apparatus which is unitary 
and self-contained as regards motor and fuel for 
powering the motor. 

Still other objects and advantages of my in 
vention will be apparent upon reading the fol 
lowing disclosure, which taken with the attached 
drawing and claims, forms a part of this Speci 
fication. 

In the drawing, Figure 1 is a longitudinal view, 
partly in section and partly in elevation, of One 
embodiment of my well-drilling apparatus. Fig 
ure 2 is a cross-sectional view taken on the line 

2 
2-2 of Figure 1. Figure 3 is a cross-sectional 
View taken on the line 3-3 of Figure 1. Figure 4 
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is a cross-sectional view taken on the line 4-4 
of Figure 1. Figure 5 is a cross-sectional view 
of one piece of apparatus of Figure 1. Figure 6 is 
a cross-sectional view of an assembly of appa 
ratus parts illustrated in Figure 1. - - - - 
Broadly speaking, my drilling apparatus con 

sists of a drilling bit fastened to one end of a 
piston rod with a piston on the other end. A 
reservoir is provided for storing a supply of Such 
a power liquid as hydrogen peroxide. Means is 
provided for admitting small quantities of hydro 
gen peroxide from its reservoir to an expansion 
cylinder. A quantity of catalyst adapted to de 
compose hydrogen peroxide into its component 
parts is provided on the piston head. Since the 
decomposition temperature of hydrogen peroxide 
is relatively high at the time of decomposition, 
the decomposition products are in the gaseous 
state and under the conditions of temperature 
and pressure existing in the cylinder, tremendous 
pressures are exerted against the head of the 
piston. This pressure then causes the piston to 
move and its movement is transmitted directly 
through the piston rod to the drill bit. At the 
paint near the bottom of the stroke exhaust ports 
in the side wall of the cylinder are opened and 
the power fluid is expelled. The piston and drill 
bit are noved upward and at a point near the top 
of the stroke peroxide injection apparatus Oper 
ates to inject a new charge of hydrogen peroxide 
into the decomposition chamber or cylinder. In 
this disclosure by the use of such a term as "the 
piston and drill bit move upward' the meaning 
intended is that the upward movement of the 
piston is with respect to its containing cylinder 
58 regardless of whether it is the piston or the 
cylinder which is doing the actual moving. 
Downward movement of the piston is also with 
respect to the cylinder 58. The length of time 
of continuous operation of this apparatus with 
out recharging peroxide is, of course, dependent 
upon the size of the storage tank. In deep Wells 
when time and energy are expended in raising ap 
paratus out of or lowering appalatus into the 
well, my drilling apparatus may be provided with 
a relatively large peroxide supply tank. My ap 
paratus may be used in drilling operations in 
which cable tool type of drilling may be used. 
When hydrogen peroxide is decomposed into 

water vapor and oxygen, a tremendous amount of 
energy is released. Hydrogen peroxide may be 
decomposed in the presence of certain catalysts. 
by admitting small amounts of hydrogen peroxide 
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into a chamber in which is disposed a hydrogen 
peroxide decomposition catalyst. I am able to 
control the release of energy and adapt this 
energy to useful purposes. Such a catalyst as 
finely-divided silver and finely-divided platinum 
may be used. The release of energy can then be 
controlled by regulating the rate of flow of hy 
drogen peroxide to the Catalyst. 

Referring now to the apparatus and Specifical 
ly to Figure 1, the apparatus consists of a self 
contained source of power, a motor, and a drill 
ing mechanism referred to in the figure by refer 
ence numeral ?í i. A dirill-raising and lowering 
mechanism í0 includes a cable í Ba. which ex 
tends from the top of the apparatus to the Sur 
face of the ground. An upper housing 2 is the 
side wall for chambers 20 and 2 while the lower 
housing 3 is the wail for the power cylinder 58. 
The changber 2 is a vessel in which is stored the 
supply of hydrogen peroxide fuel for the opera 
tion of the drill. Chamber 2 is a vessel in which 
any other fluid Such as a hydrocarbon oil may be 
stored, in case a corabustible fuel is used in con 
junction with the hydrogen peroxide. A plate 
73 is held firmly in place by some cap screws 7 
and this plate Serves as a partition Separating 
chambers 25 fron 2. Threads 72 provide one 
means for construction and assembly of the top 
portion of ny apparatus. The cylinder 58 is a 
decomposition chamber or cylinder in which the 
hydrogen peroxide decomposes to water vapor 
and oxygen. A piston S is provided in this 
chamber 58 for transforming the energy of the 
decomposing hydrogen peroxide into mechanical 
energy. To the bottom of this piston is attached 
a shaft or rod 5 and to the bottom end of which 
is attached a drill bit 4. On the top of the 
piston is provided a quantity of catalyst 54. This 
catalyst may be disposed directly on the surface 
of the piston, if desired, or it may be disposed on 
the Surface of a Supporting material 55. This 
corrugated Support Yietal is provided so that the 
upper Surface of the piston Will not become over 
heated and also So that expansion or contraction 
due to temperature changes will not destroy this 
portion of the nechanism. When a charge of 
peroxide is decomposed, the force of the gases 
pushes the piston is downward and forces the 
drill bit is against the earth formation to be 
drilled. When the top surface of the piston 57 
reaches the exhaust ports 6A, the water vapor 
and oxygen pass from within the chamber and 
a Spring is then Operates to raise the piston on 
its Compression Stroke. The apparatus is then 
in position for another charge of peroxide to be 
admitted to the chamber. When the upper sur 
face 57 of the piston 6 approaches the top of 
its stroke, a pin or push rod 4 is contacted, and 
this rod extends vertically to a small cylinder 
40a. To the upper end of this rod and in the 
cylinder is attached a Small piston 40. The small 
chamber in which is disposed the piston 40 is 
the peroxide feed chamber and through previous 
Operation this chamber is full of hydrogen per 
oxide. When the piston 40 rises, some hydro 
gen peroxide is forced from this chamber and 
flows through a line 31, a line 47, and through 
a check valve-orifice member assembly 5?. This 
orifice member assembly 5 is illustrated in de 
tail in Figure 5 of the drawing. This member 
contains a Small, more or less capillary, conduit 
52 and Some Small holes 53. The holes 53 are for 
the accommodation of a wrench for screwing the 
member 5 into position at the bottom end of 
the conduit 4. A check valve 35, 36 prevents 
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4. 
back flow of fluid. The check valve 35, 36 is 
hinged to the bottom of a plug 50 in Such a 
manner that fluid can flow from line 38, 47 
through capillary 52, but not in the reverse di 
rection. In the top of the plug 50 are holes 49 
for assembly of this plug. When the peroxide 
is forced by the piston 40 through the orifice 
member 5 , the peroxide is squirted onto the sur 
face of the catalyst 54 on the head of the piston. 
When the peroxide contacts the catalyst, deCOm 
position into Steam and gaseous Oxygen is imme 
diate and the pressure exerted by this decompo 
sition is, of course, dependent upon the concen 
tration of the peroxide solution and upon the 
amount of hydrogen peroxide liquid injected into 
the chamber 58. Since pressure is developed in 
the chamber 58, the piston 6 starts on its down 
ward stroke with the result that the drill bit 4 
is forced downward against the earth formation 
at the bottom of the drill hole. At the bottom 
of the stroke of the piston, the gases of decom 
position are vented through the ports 6 and 
When this pressure is vented, the Spring IT Oper 
ates in conjunction with the Weight of the appa 
ratus body to raise the piston again to contact 
the lower end of the push rod 4 and to intro 
duce a new charge of peroXide into the decom 
position chamber. The check Valve 35 is intend 
ed to permit flow of peroxide from the tank 20 
through conduits 3, 47, and through the orifice 
5. This check valve is further intended not to 
permit the flow of fluid backward through these 
conduits even at the pressure obtained within 
the chamber 58. At the bottom of the peroxide 
tank 2) is disposed a check valve assembly 3 
Which is illustrated on an enlarged Scale in Fig 
ure 6. In this figure the check valve assembly 
is shown as a longitudinal Section on an enlarged 
Scale. In this assembly a check valve 35a, is in 
tended to permit flow of peroxide from the cham 
ber 20 into the chamber 40d, containing piston 
A but is further intended not to permit the flow 
of peroXide from the chamber 40a into the reser 
voir 20. The top surface 57 of the piston pushes 
the push rod 4 and piston 40 upward to inject 
a charge of peroxide into the cylinder 58. A com 
pression Spring 39 is intended to push the piston 
49 and its push rod 4 downward and during this 
down Ward movement, liquid peroxide is drawn 
from the chamber 20 into the cylinder 40a con 
taining piston 4. A Screen 33 is provided for 
preventing the paSSage of any solid material 
from chamber 20 into the check valve assembly 
3f. In the embodiment illustrated in Figure 1, 
element 37 is a tube passing through chamber 
2, and this tube is attached by coupling assem 
bly 46 to the conduit 47. This conduit 47 passes 
through a Solid metal member 59. 
This metal member 59 is relatively long in order 

to give Weight to my drilling apparatus. Since 
the decomposition of hydrogen peroxide is ac 
complished by the evolution of large quantities 
of heat, the metal member 59 is provided with 
fins 22 for heat exchange purposes with the liquid 
contents of the Well. The fins may be seen upon 
inspection of Figures 1, 3, and 4. 
While my drilling apparatus is on the surface 

of the ground and being made ready for use, the 
plug 23 is removed from the top of the upper 
housing 2 and the space 28 is filled with liquid 
hydrogen peroxide. The plug 23 is inserted in its 
normal position and tightened so that the hydro 
gen peroxide will be retained in the vessel 2 to the 
exclusion of other fluids. The drill bit 4 is pulled 
downward by hand to compress the spring 7 to 
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Such an extent that the hole 9 in the shaft 5 is 
downward and outside of the bushing assembly 64. 
A small shear pin is inserted through the opening 
9 in such a manner that upon release of the 

drill bit 4, the pin holds the piston at a point 
near the bottom of its stroke so that the top sur 
face 5 of the piston will not touch the push rod 
4. In this manner, hydrogen peroxide is not ad 
mitted to the chamber 58. The assembly is then 
ready for lowering into the drill hole. When the 
drill bit 4 touches the bottom of the hole, the 
weight of the apparatus shears the pin in hole 9 
and permits the upward movement of the piston 
f6. This upward movement of the piston 6 is 
caused by the operation of the compression spring 
f with the weight of the apparatus and its liquid 
Contents. This combined effect causes the surface 
57 of the piston to push against the end of the 
push rod 4 which injects a charge of peroxide 
onto the surface of the catalyst 54. The appa 
ratus is then in operation. The decomposing per 
oxide pushes the piston with its attached parts 
downward in Such a manner that the drill bit A 
Strikes the formation in the botton of the hole 
and aS soon as the piston passes the exhaust ports 
6, pressure from the cylinder is released and the 
piston paSSes upwardly to inject a new charge of 
peroxide. This operation is repeated very rapidly 
and the net result is a very vigorous pounding of 
the drill bit 4 against the rock formation. 
In the embodiment of my invention as explained 

above, the drilling operation is powered only by 
the use of hydrogen peroxide and the channer 
2 and the injection apparatus extending from 
the floor of this chamber to the peroxide decom 
position chamber may be omitted. However, when 
it is desired to supplement the effect of the de 
composing peroxide by the use of a combustible 
hydrocarbon, these apparatus parts just men 
tioned are used. Chamber 2 í is a storage cham 
ber for such a hydrocarbon oil as a kerosene dis 
tilate or gas-oil type of fuel. This oil is charged 
into the vessel 2 through opening 25. After the 
charge of oil is added, plug 24 is inserted in its 
proper position to exclude all foreign materials. 
A check valve plug assembly 32 is positioned in 
the floor of this chamber 2 in a manner similar 
to the positioning of the check valve plug assen 
bly 3 in the fioor of the chamber 2. For the in 
jection of hydrocarbon fuel, the downward move- i. 
ment of a piston 43 in cylinder 43d, occasioned 
by a compression spring 42 draws hydrocarbon 
through the check valve plug assembly 32 into 
the cylinder 83d. When the surface 5 of the pis 
ton 6 pushes against the bottom of the push rod 
44, the piston 43 rises to force a quantity of the 
oil through a check valve 36, conduit 38, through 
Orifice 5A into the chamber 58. The Orifice 
member inserted into the outlet end of the con 
duit 38 is eXactly like the Orifice in the outlet end 
of the conduit 4, both orifices may be represented 
by Figure 5. The check valve 36 is intended to 
prevent the back flow of fluid through the con 
duit i 38, while check valve in the assembly 32 is 
intended to prevent the flow of oil froin the cyl 
inder 43a into the storage chamber 2. To pre 
vent passage of foreign material from the chain 
ber 2 into the check valve plug assembly 32, a 
Screen 34 is provided, as illustrated. The check 
valves 35, 36 and 35A are hinged as shown. 
Conduits 45 are provided, as shown, for the 

push rods 4 and 44. These conduits 45 are made 
Sufficiently large that the push rods may be moved 
easily and without banging or sticking, and yet. 
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6 
not to permit leakage of any undesired material therethrough. 
Since my drilling apparatus is usually Sub 

merged in water or other liquid in the bottom of 
the Well, this liquid will be drawn in or expelled 
out through the exhaust ports 6 at such times 
When the piston G is above these ports. Radial 
members 62 in the bottom of the housing 3 are 
provided so that open spaces 63 between them will 
permit additional free flow of fiuids into and out 
of the Space beneath the piston. 

he piston rod is may be attached to the un 
derside of the piston in any manner desired, for 
example, by a weld 8. 

In the operation of this apparatus when using 
hydrocarbon fuel in conjunction with the per 
oxide, the piston at the top of its stroke pushes 
push rods 4 and 34 to inject a charge of hydro 
carbon oil and a charge of peroxide simultane 
ously into the chamber 38. When the peroxide is 
Sprayed against the catalyst, oxygen and water 
vapor are evolved at a relatively high tempera 
ture and under these conditions, the oxygen im 
mediately combines with the hydrocarbon which 
burns with explosive force. Under these condi 
tions, the piston is forced downward and the drill 
bit 4 performs its desired function. At the bot 
tom end of the stroke, the piston passes the ex 
haust ports and combustion gases are vented. 
Then as the piston again rises and touches the 
push rods 4 and 44, new charges of oil and per 
oxide are admitted. 
When the apparatus is charged with a fresh 

charge of peroxide and a charge of oil before 
lowering into the well, the shear pin is inserted 
through hole 9 in the shaft is in a manner here 
inbefore described. When the apparatus is low 
ered into the Well and the bit 4 hits against the 
botton of the well, the Shear pin is sheared off 
and the apparatus is automatically in operation. 
I prefer to employ relatively concentrated forms 

of hydrogen peroxide. At present it is possible to 
purchase 98 per cent hydrogen peroxide, the other 
2 per cant consisting of Water and various well 
known materials which inhibit the decomposition 
of the peroxide. I find, however, that valuable 
results can be obtained as long as the solution 
employed contains at ieast 70 per cent by weight 
of hydrogen peroxide. Seventy per cent hydrogen 
peroxide can release about 4,000 times its volume 
of hot Stean and gaseous oxygen when suitably 
contacted with a catalyst, and the 98 per cent 
peroxide will evolve even larger volumes of gas. 
The injection of the peroxide into the decompo 
Sition chamber 58 is closely controlled by the in 
jection apparatus described above. 
The above-described drilling apparatus is given. 

for illustrative purposes and should not be re 
garded as limiting the invention, the scope of 
Which is set forth in the following claims. 

Having described my invention, I claim: 
1. An earth boring drill for drilling deep wells 

comprising, in combination, a body member hav 
ing a fluid-tight reservoir attached at its upper 
end, a quantity of hydrogen peroxide power 
liquid in said reservoir, a cylinder attached to 
the lower end of said body member, a conduit 
leading from Said reservoir to said cylinder, 
an exhaust port in the wall of said cylinder, said 
body member, reservoir and cylinder being dis 
posed along a common axis and being adapted 
to be lowered into a well, a reciprocating pump 
in Said conduit for pumping liquid from said 
reservoir to said cylinder, a reciprocating piston 
disposed operatively in said cylinder, a catalyst 



7 
mounted on the head of said piston, said catalyst 
being adapted to promote decomposition of 
hydrogen peroxide, an earth boring means se 
cured to and actuated by said piston mounted to 
move relative to said cylinder, said boring means 
being disposed to extend into boring relation with 
the earth formation, a pushpin for actuating said 
reciprocating pump, Said pushpin being actuated 
by Said reciprocating piston and a compression 
Spring biasing said reciprocating piston to the 
top of said cylinder for actuating said pushpin. 

2. An earth boring drill for drilling deep wells 
comprising, in combination, a body member hav 
ing a fluid-tight reservoir attached at its upper 
end, a quantity of hydrogen peroxide power liquid 
in Said reservoir, a cylinder attached to the lower 
end of Said body member, a conduit leading from 
Said reservoir to Said cylinder, an exhaust vent 
in the wall of said cylinder, said body member, 
reservoir and cylinder being disposed along a 
common axis and being adapted to be lowered 
into a Well, a reciprocating pump in said conduit 
for pumping liquid from Said reservoir to said 
cylinder, a reciprocating Spring biased piston 
disposed operatively in said cylinder, a catalyst 
mounted on the head of Said Spring biased piston, 
Said catalyst being adapted to promote decom 
position of hydrogen peroxide, an earth boring 
means Secured to and actuated by said spring 
biased piston mounted to move relative to said 
cylinder, said boring means being disposed to 
extend into boring relation With the earth forma 
tion, a pushpin for actuating said reciprocating 
pump, Said pushpin being actuated by said spring 
biased piston and said Spring of said spring biased 
piston biasing said piston at the upper end of 
its stroke to actuate Said pushpins. 

3. An earth boring drill for drilling deep wellis 
Comprising, in combination, a body member hav 
ing a fluid-tight reservoir attached at its upper 
end, a quantity of hydrogen peroxide power 
liquid in said reservoir, a cylinder attached to the 
lower end of said body member, a conduit lead 
ing from Said reservoir to said cylinder, an ex 
haust vent in the wall of said cylinder, said body 
member, reservoir and cylinder being disposed 
along a common axis and being adapted to be 
lowered into a well, a reciprocating pump in said 
Conduit for pumping liquid from said reservoir to 
Said cylinder, Said reciprocating pump compris 
ing a spring loaded first piston attached to one 
end of a pushpin and the Other end of Said push 
pin extending through said body member into 
Said cylinder, a reciprocating spring biased pis 
ton disposed operatively in said cylinder, a cat 
alyst mounted on the head of said spring biased 
piston, said catalyst being adapted to promote de 
COmposition of hydrogen peroXide, an earth bor 
ing means Secured to and actuated by said spring 
biased piston mounted to move relative to said 
cylinder, said boring means being disposed to ex 
tend into boring relation with the earth forma 
tion, Said Spring biased piston being so disposed 
with respect to said other end of said pushpin 
that Said second piston contacts said pushpin 
at a point near the upper end of the piston stroke 
to actuate Said reciprocating pump means, and 
Said Spring of Said Spring biased piston biasing 
Said piston at the upper end of its stroke to actu 
ate Saidpump. 

4. An earth boring drill for drilling deep wells 
comprising, in combination, a body member hav 
ing a pair of fluid-tight reservoirs attached at 
its upper end and a cylinder attached at its lower 
end, a quantity of hydrogen peroxide in one of 
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8 
said reservoirs, a quantity of hydrocarbon fuel 
in the other of said reservoirs, a first conduit lead 
ing from one of said reservoirs to said cylinder, 
2, Second conduit leading from the other of said 
reservoirs to said cylinder, an exhaust vent in 
the wall of said cylinder, said reservoirs, body 
member and cylinder, being disposed along a 
COXiao), axis and being adapted to be lowered 
into a well, a first reciprocating pump in said first 
Conduit for pumping liquid from one of said res 
ervoirs to said cylinder, a second reciprocating 
pump in said second conduit for pumping liquid 
from Said other reservoir to said cylinder, a re 
ciprocating piston disposed operatively in said 
cylinder, a catalyst mounted on the head of said 
piston, Said catalyst being adapted to promote 
decomposition of hydrogen peroxide, an earth 
boring means Secured to and actuated by said 
piston mounted to move relative to said cylinder, 
Said boring means being disposed to extend into 
boring relation with the earth formation, a first 
pushpin for actuating said first pump, a second 
pushpin for actuating Said second pump, said 
pushpins being actuated by said reciprocating 
piston, and a compression Spring biasing said re 
ciprocating piston to the top of said cylinder for 
actuating said pushpins. 

5. An earth boring drill for drilling deep wells 
COraprising, in combination, a body member hav 
ing a pair of fluid-tight reservoirs attached at 
its lipper end and a cylinder attached at its 
lower end, a quantity of hydrogen peroxide in 
One of Said reservoirs, a quantity of hydrocarbon 
fue in the other of said reservoirs, a first con 
duit leading from one of said reservoirs to said 
cylinder, a Second conduit leading from the other 
of Said reservoirs to Said cylinder, an exhaust 
Went in the Wall of Said cylinder, said reservoirs, 
body member and cylinder being disposed along 
a Connon axis and being adapted to be lowered 
into a Well, a first reciprocating pump in said 
first conduit for pumping liquid from said one 
reservoir to Said cylinder, a second reciprocating 
punp in Said Second conduit for pumping liquid 
from Said other reservoir to said cylinder, a re 
ciprocating Spring biased piston disposed oper 
atively in Said cylinder, a catalyst mounted on 
the head of said Spring biased piston, said catalyst 
being adapted to promote decomposition of hy 
drogen peroxide, an earth boring means secured 
to and actuated by said spring biased piston 
mounted to move relative to said cylinder, said 
boring means being disposed to extend into bor 
ing relation with the earth formation, a first 
pushpin for actuating said first pump, a second 
pushpin for actuating said second pump, said 
pushpins being actuated by said reciprocating 
piston, Said Spring of said spring biased piston 
biasing Said piston at the upper end of its stroke 
to actuate said pushpins. 

6. An earth boring drill for drilling deep wells 
comprising, in combination, a body member hav 
ing a pair of fiuid-tight reservoirs attached at , 
its upper end and a cylinder attached at its lower 
end, a quantity of hydrogen peroxide in one of 
Said reservoirs, a quantity of hydrocarbon fuel 
in the other of Said reservoirs, a first conduit con 
necting one of Said reservoirs with said cylinder, 
a Second conduit connecting the other reservoir 
With Said cylinder, an exhaust vent in the wall of 
Said cylinder, said reservoirs, body member and 
cylinder being disposed along a common axis and 
being adapted to be lowered into a well, a first 
reciprocating pump in said first conduit for 
pumping liquid from Said one reservoir to said 
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cylinder, a second reciprocating pump in said 
second conduit for pumping liquid from said 
other reservoir to said cylinder, each of said re 
ciprocating pumps comprising a spring loaded 
piston attached at one end of separate pushpins 
and the other end of said pushpins extending 
through said body member into said cylinder, a 
reciprocating spring biased piston disposed oper 
atively in said cylinder, a catalyst mounted on 
the head of said Spring biased piston, said cat 
alyst being adapted to promote decomposition 
of hydrogen peroxide, an earth boring means se 
cured to and actuated by said spring biased pis 
tOn mounted to move relative to said cylinder, 
Said boring means being disposed to extend into 
boring relation. With the earth formation, said 
Spring of Said spring biased piston biasing said 
piston at the upper end of its stroke and said 
Spring biased pistOn being so disposed with re 
Spect to said other end of said pushpins that said 
Spring biased piston contacts said pushpins at 
a point near the upper end of its stroke to actu 
ate said first and Second reciprocating pumps. 

7. An advancing motor earth boring drill com 
prising in combination a housing, means for low 
ering and Supporting said housing adjacent the 
bottom of an earth bore, a tank secured to said 
housing for containing catalytically decomposable 
fuel, an expansible chamber internal combus 
tion motor comprising a cylinder and a piston 
member reciprocable in said cylinder, one of said 
cylinder and piston members being secured to 
Said housing and the other member having a 
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10 
drill bit secured thereto, a catalyst member po 
sitioned on One of said cylinder and piston mem 
bers in said expansible chamber of Said motor 
adapted to decompose said fuel, means adapted 
and disposed to bias Said piston relative to said 
cylinders to reduce the Volume of said expansible 
chamber and to be overcome by gas pressure 
therein due to said decomposition of said fuel, 
and means to inject fuel from Said tank into 
Said chamber into contact With said catalyst when 
Said piston reduces the volume of said chamber 
to a predetermined value. 

8. The combination of claim 7 in which the 
fuel is hydrogen peroxide. 

PAUL G. CARPENTTER. 
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