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To all, whom it may concern: 
Beit known that I, JOHN W. WAN DYKE, 

a citizen of the United States, residing at 
Lima, in the county of Allen and State of 
Ohio, have invented a certain new and use 
ful Improvement in Increasing the Flow of 
Oil-Wells; and I do declare the following to 
be a full, clear, and exact description of the 
invention. 
This invention relates to a method of in 

creasing the flow of oil-Wells in limestone for 
mations-such, for example, as the oil-Wells of 
the Tima district in Ohio and of certain other 
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parts of the United States and of Canada. 
Heretofore it has been customary to increase 
the flow in these, as in other Wells, by explod 
ing torpedoes therein. The effect of the ex 
plosion is to shatter the rock, but this is filled 
With liquid and the disintegration does not 
extend far. 
The present invention consists in a new and 

superior method based upon chemical action. 
In accordance with the new method a chemi 
cal re-agent, such as sulphuric acid, which 
decomposes without substantially dissolving 
the limestone rock in which the well is, is in 
troduced thereinto in sufficient quantity to 
exert a substantial effect upon the walls of 
the Well. From about one thousand to two 
thousand gallons of Sulphuric acid are prefer 
ably employed. In order to secure an ex 
tended effect not only is the reagent intro 
duced into the cavity of the well, but the re 
agentin the Wellisput under strong pressure, 
which may be that of a high column of liquid 
in the Supply-pipe, SO as to be pressed into 
the rock and made to act upon the same at a 
distance from the original well-hole. As these 
wells are ordinarily of great depth, say twelve 
hundredfeet, an enormous pressure may thus 
be developed, and, if desired, other pressure 
producing means may be employed. 

It is an advantage to confine the reagent 
outside the supply-pipe to the lower (or oil 
yielding) portion of the well-hole. This can 
be done by a suitably-arranged packer, which 
shuts off the lower from the upper portion of 
the hole and prevents the reagent from as 
cending above the packer. 
The reagent seems to act chiefly upon the 

films which bind together the more solid par 
ticles, and thus by disintegrating the rock 
into a more or less sand-like mass to increase 
its porosity. As a result of this action a 
larger territory may be drained, while the oil 
has a larger surface through which to filter 
and a more ready access to the well-hole. By 
using enough acid and pressing it back into 
the rock long channels can be formed and oil 
reached thereby which otherwise could not 
be had without drilling other wells, if at all. 
After introducing a suitable quantity of the 

reagent, it is advantageous to displace it and 
cause it to penetrate farther into the rock by 
forcing a neutral or cheap liquid, Such as 
water, into the well, and it is also advanta 
geous in case the acid is not wholly neutral 
ized by the limestone, or generally as a meas 
ure of precaution, to introduce an alkaline 
liquid, preferably milk of lime, to neutralize 
any trace of acid which may exist. 
The advantage of neutralization is to avoid 

the danger of corroding the subsequently 
used apparatus, either that for cleaning out 
the well or for pumping. The cleaning out 
consists in removing the solid subdivided par 
ticles of rock which are brought into the well 
hole, and may be done with the usual sand 
pump, the usual drilling-tools being used, if 
necessary, to loosen any hard sediment which 
may form. More or less of the liquid which re 
turns to the well-hole would be removed with 
the said solid particles, but that which is free 
from the finely-divided solid matter or sand 
like particles can be removed by the pumping 
apparatus, composed of tubing and Sucker 
rod, which is employed to pump the oil. 
The insoluble salt of calcium which is 

formed by the decomposition of the limestone 
will mainly precipitate and settle at the bot 
tom of the channels which have been cut in 
the rock by the acid. The effect, notwith 
standing such precipitation and retention of 
the insoluble salt in the said channels, is, 
however, sufficient to increase to a useful 
extent the area drained by the Well and to 
allow the oil more ready access to the Well 
holes. 
The following is a description of what is 

considered the best mode of carrying out the 
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invention, reference being had to the accom 
panying drawings, which form part of this 
specification, and in which 

Figure I is a diagram of a well with the 
supply or reagent-introducing pipe in place, 
and Fig. II is a detail view illustrating a mode 
of protecting the said pipe. 
The pipe Aisprovided with a rubber packer 

B in the rock above the Trenton limestone C 
in which the well is. It may be enameled or 
lead-lined pipe, externally coated with enamel 
or lead below the packerB, or it may be other 
Wise made proof against corrosion. There is 
a box D provided with a funnel-shaped bot 
tom to feed the acid to the pipe A. As shown 
in Fig. II, the pipe A is lined with a tube 2 
of soft rubber and covered exteriorly with 
another soft-rubber tube 3, the lower end of 
the inner tube being turned back over the 
pipe A and also the outer tube, and the whole 
Wrapped to prevent ingress of liquid at the 
joint. Thereagent (sulphuric acid) is placed 
in the box D, which is kept full, so that the 
pressure of the whole column (of twelve hun 
dred feet, if that be the depth of the well) is 
exerted upon the acid in the well, which acid 
is by the pressure and its own corrosive ac 
tion forced into the rock, greatly increasing 
its porosity and extending the area drained 
by the Well. Limestone is decomposed with 
the formation of the practically insoluble 
sulphate of calcium. As the acid is incapa 
ble of holding in solution more than an in 
considerable portion of this salt, the latter 
will exist as a precipitate which will mainly 
settle out of the liquid in the channels in the 
rock, partly obstructing them it is true, but 
not preventing an in improvement in the yield 
of oil as the net result of the operation. 
When as much acid as desired (say one thou 
sand gallons) has gone into the rock, a force 
pump is connected With the pipe A and fresh 
water is forced down to displace the acid in 
the pipe and rock, and by forcing it still far 
ther into the rock extend the area of its ac 
tion. After a rest of, say twelve hours, milk 
of lime is pumped down to neutralize any 
trace of acid that might exist. The well is 
then cleaned out and the tubing replaced and 
the work of pumping oil carried on as usual. 
The usual sand-pump may be used in clean 

ing out, and it may, of course, be employed 
as often as necessary after pumping is re 
sumed in order to remove solid particles which 
may be brought into the Well-hole during the 
pumping, the tubing being temporarily re 
moved in order to allow the use of the sand 
pulln.p. 
Other reagents which decompose limestone 

without substantially dissolving the same (the 
product of the reaction being an insoluble 
compound) may be used instead of sulphuric 

acid, although this is preferred by reason of 
its efficiency and cheapness. 

I claim as my invention or discovery 
1. The method of increasing the flow of oil 
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wells in limestone formations, by introducing 
into the well a large quantity of a chemical 
reagent, such as sulphuric acid, which de 
composes the rock without dissolving it, and 
allowing said reagent to act upon the walls 
of the well; substantially as described. 

2. The method of increasing the flow of oil 
wells in limestone formations, by introducing 
into the well a large quantity of a chemical 
reagent, such as sulphuric acid, which de 
composes the rock without dissolving it, and 
subjecting such reagent in the well to strong 
pressure; substantially as described. 

3. The method of increasing the flow of oil 
wells in limestone formations, by introducing 
into the Well a large quantity of a chemical 
reagent, such as sulphuric acid which de 
composes the rock without dissolving the 
same, allowing said reagent to act upon the 
walls of the well, and also introducing a neu 
tral or cheap liquid such as water into the 
well to force said reagent farther into the 
rock; substantially as described. 

4. The method of increasing the flow of oil 
wells in limestone formations, by introducing 
into the well a large quantity of a chemical 
reagent, such as sulphuric acid, which de 
composes the rock without dissolving it, then 
introducing into the well a neutral or cheap 
liquid such as water to force the said reagent 
farther into the rock, and finally introducing 
a neutralizing liquid; substantially as de 
Scribed. 

5. The method of increasing the flow of oil 
Wells in limestone formations, by introducing 
into the well a large quantity of a chemical 
reagent, such as sulphuric acid, which de 
composes the rock without dissolving it, con 
fining said reagent to the lower or oil-yielding 
portion of the well-hole, and forcing it by 
pressure into the rock; substantially as de 
scribed. 

6. The method of increasing the flow of oil 
wells in limestone formations, by introducing 
into the well a large quantity of a chemical 
reagent, such as sulphuric acid, which de 
composes the rock without dissolving it, forc 
ing it by pressure into the rock, removing the 
pressure, and cleaning out the solid particles 
which are brought into the well-hole; sub 
stantially as described. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
JOIN W. WAN DYKE. 

Witnesses: 
J. G. NEUBAUER, 
Z. BURGE. 
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