
I 1,826,371 Oct.‘6, 1931. P. J. SPINDLER 

METHOD TREATING OIL FIELDS 

Filed April 4, 1930 4 Sheets-Sheetv l 

u 

L 
u 

4g; , 

m w 3% 

M I 





Oct. 6, 1931.‘ _ P. J. SPINDLER i ‘1,826,371 

METHOD OF TREATING OIL FIELDS 

Filed April 4, 1950 4 Sheets-Sheet 3 

\t‘ 

:9: » r gnuemtoc 

:20 Peter J. Spindler, 

O as‘? @0123“ 



1,826,371 Oct. 6, 1931. P. J. SPINDLER 

METHOD OF TREATING OIL FIELDS 

Filed April 4,_ 1930 4 Sheets-Sheet 4 

. jnuenl’w 

PeterJ. Spindler, 

, of Wm 
M0 W 



' u, sive ?ow of the oil results in a rapid out?ow the sand or by an ineffective advancing bar- so 
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This invention relates to a simpli?ed lay- usual practice to drill through_the oil sand 
out for and method of working oil ?elds by along the boundary of the working and flood 
which larger yields of oil from oil-bearing vthese boundary wells with an 011 impervious 
strata may be obtained. The method in- material. The so encompassed 011' is pre 

5 volves the application of ?uid pressure, either vented from escaping from the working to 50 
liquid or gaseous, to the oil-bearing sand or >ad]acent worklngs, 011 being obtalned from 
strata and when liquid is utilized ?ooding or the so enclosed and entrapped sand by expel 
pressure wells are provided about the oil well. hug the same by means 0 an or gas under 

In- the method of recovering oil from oil pressure. ‘ _ . . 
m sand presently in use the total quantity of In the recovery of 011 by using a ?ooding on 

oil contained in the sand is not recovered. method, great difficulty has been encountered 
Said method‘is not adapted for such recovery due to unequal dlstancesfrom well to well 
since the ?ow of oil from the sand is depend’ wlth consequent introduction of water. into 
cut on the .oil pressure therein. The expul- the e?luent Oll Well by ehannelmg within 

and poor recovery, as a considerable percent rier of Water with a consequent incomplete 
of the oil remains in the sand. Under some Clean-up of the oil. _ 
conditions it is estimated that thirty percent The posltlon and relation Of the ?ooding 
is obtained on gushing, The ?ow of oil from wells and their‘ relative distance from each 

20 these partially depleted sands proceeds after Other and from the _o1l venting well is a, mat- 65 
the initial gushing at a very slow but fairly ter whlch has received but scant attention, 
constant rate. - _ The haphazard manner in which the wells 

This ?ow has been materially aided by in- have been placed with respect to one another 
troducing into the well certain oil' soluble has resulted in incomplete clean-up of the 

25 gaseous materials, or highly volatile sub- residual Oll. Under such circumstances the 70 
stances such as natural gas or the volatile encroachment of the ?ooding ?uid to the 
fragments of asoline. The introduction of ventlng Well (1088 not occur at substantially 
these oil solu le materials under pressure ‘the Same moment from the various points 
creates a. new ?o'w of Oil from the sand by surrounding the well. Apenetration of ?uid 

3Q virtue of the increased pressure therein and from the ?ooding Well thereafter delivers the 75 
of the greater mobility of the resulting solu- ?ooding ?uid; notwithstanding the fact that 
tion of oil and oil soluble material. These an incomplete clean-up of oil has Occurred 
combined features aid in overcoming the re- The advance of the Water through the Sand 
sistance offered'to the ?ow of oil through the bears a de?nite relation to the porosity of 

35 sand with resultant continued and increased’ the sand and the pressure of the ?uid intro- 80 
?ow. _ . duced into ‘the ?ooding well. ' 

It has alsobeen suggested that the residual When air or gas ,is utilized the ?ooding 
oil within the partially depleted oil sands be well, or pressure hole, is surrounded by oil 
removed by means of a driving pressure. ‘wells. 

w Unsatisfactory and‘ unsuccessful application My invention has for its objects to provide ' 
of t is has been tried using compressed air as a method wherein the distance of the ?ood 
the motivating medium. ing wells from each other and from the vent. 
In another method of working, the oil sand ing or oil well, or the'dista'nce of the venting 

‘ under exploitation is surrounded by a bar- wells from each other and from the pressure 
45 rier impervious to the oil. It hasv been the well, is equal or substantially so throughout 
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. sired degree of pressure as 

2 

an oil ?eld; to provide what might be termed 
a homologous system by which uniformity of 
the spacing is insured; and to provide a 
simple method by-vwhich a repressuring of 
the oil-bearing strata may be accomplished 
with a minimum operation and expense. 
The invention further has for its object 

to provide an improvedv system and layout 
for the working of oil ?elds. 
In the drawings: 
Fig. 1 is a view depicting the improved 

layout for the oil field. 
Fig. 2 is a diagrammatic view illustrat 

ing‘ the general'working of‘ the system. 
ig. 3 is a vertical section of the oil ?eld 

showing certain wells therein. 
Fig. 4 is a vertical section showing the 

workin of a ?eld containing a plurality of 
oil san s. ’ ' 

Fig. 5 is a diagrammatic view showing the 
operations under the liquid drive system. 

Fig. 6 is a similar view showing the oper 
ations under the air of gaseous repressuring 
system.- ‘ ‘ > 

~ Fig. 7 shows the action of a compressible 
?uid in the oil sand. . 
A porous oil-bearing strata or sand 10 con 

taining mineral oil therein under such pres 
sure that the natural flow of such oil to the 
surface has ceased or which ?ows with re 
duced vigor, overlies a strata of rock 11 which 
is substantially impervious to oil or water. 
The oil sand is overlain by a gas sand 100: 
containing no oil and is capped by a strata 
12 which is non-porous and impenetrable to 
oil or water, and above this is the overburden 
13 of other strata, clay, earth and humus to 
the surface 14. ' 
Oil wells ?tted with suitable casings con 

necting the sand to the surface, contain pipes 
16 and 16a therein, certain of which 16 are de 
signed to carry oil from the sand and others 
16a to lead an oil-expelling ?uid which in 
the ?rst form of the invention, is substan 
tiall incompressible, such as water, to the 
san . Anenlargement of the well is pro 
duced in the sand by shattering the same and 
the reservoir 17 is formed adjacent the lower 
end of the pipe 16 or 164: for retaining the 
excess of oil or water. A. tight packing 18 
is provided immediately above the oil sand 
and the non oil bearing strata or sand to pre 
vent the escape of ?uid through any sand ex 
cept the oil sand. 
A main water supply line 19 carries water 

to the various ?ooding wells and it is intro 
duced into the said wells under de?nite pres 
sure. The pressure of the ?ooding ?uid is re 
duced by means of a reduction valve general 
ly illustrated at 20 and regulated to the de 

noted by means of 
the pressure indicator 2].. _ The ?ooding ?uid 
enters the oil strata and, by virtue of the im 
posed pressure,>and of the porosity of the 
sand, travels therethrough in a plane substan»v 

neaaa'rr 

tially parallel to the plane of the strata push 
ing the entrapped oil before it. As indicated 
in Fig. 3, oil gradually collects within the 
reservoir immediately under the oil venting 
well by virtue of the imposed pushing force 
of the ?ooding fluid as previously mentioned. 
Where the oil bearing sand is overlaid by a 

depleted gas sand, pebble sand, or clover seed 
sand, in which there is no oil, this particular 
sand is packed off as indicated at 18, and the 
?ooding ?uid introduced directly thereun 
der into the oil bearing strata. V 
In those particular cases in which several 

oil bearing sands 10 '(Fig. 4C) are found over 
lying. one another, the working may be car 
ried out by a procedure in which the casing 
carries a plurality of ?ooding conduits 16, or 
of venting conduits as the case may be. The 
separate oil sands are packed oil‘ in the usual 
manner and to each a conduit is led from the 
main water supply conduit 19 furnishing 
?ooding ?uid whereby the ?ooding ?uid en 
ters the separate strata and is caused to move 
outwardly therefrom, and push before it the 
entrapped and subsequently collected oil. As 
mentioned above, the porosities of the various 
sands differ materially one from the other 
and effectively prevent the use of a single. 
source of ?ooding ?uid having the same static 
head. This variation in porosities necessi 
tates the use of ?ooding ?uids of a de?nite 
head for a de?nite single strata. The requi 
site head is supplied from the water main 19 
through the reducing valves 20 and regulated 
to the desired pressure by consulting the pres~ 
sure indicators 21. 
The ?ooding ?uid which is designed to ex 

pel the oil from the strata is introduced, and 
by virtue of the reservoir a face or wall of 
?uid contacts with the oil bearing strata from 
its lower to its upper surface. In those cases 
where the porosity and permeability of the 
sand differ it is greater in the direction of 
the strata from that in a plane perpendicu 
larly through the strata it is‘ of material im 
portance to impose such a wall of ?uid to the 
sand and move it uniformly through the sand 
in the plane of the strata. 
In laying out the ?eld, a “central” well 22 

is surrounded by six other wells 23, making 
seven in all. This permits of the six wells be 
ing equally spaced from each other and with 
an equal spacing of said six wells forming 
equi-arcs about the central well, it is a hepta 
homologous arrangement. Now with a plu 
rality of the “central” wells arranged in an 
equi-lateral triangular relationship, and with 
an imaginary connecting line between two ad 
jacent central wells, intersecting a chord be 
tween adjacent wells perpendicularly thereto, 
the adjacent two ?ooding wells in the liquid 
driving system (or the adjacent two venting 
or oil wells in the repressuring system) are 
common to each of the two central wells, and 
one of these‘ adjacent ?ooding wells (or vent» 
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ing wells) is common to the three adjacent 
and ‘triangularly arranged central wells. 
By ‘this homologous arrangement the sur 

rounding wells are equally spaced from each 
other and from the central well. The driving 
or pressing water from each ?ooding well is 
joined with that of the adjacent ?ooding well 
before it approaches sufficiently close to the 
venting well to break through thereinto at 
the weaker point or points. 
By exerting pressure upon the ?ooding 

?uid, which may vary up to 1800 lbs. or 
‘greater according to the porosity of the sand, 
the distance of the wells from one another, 
the depth of the sand and other factors, the 
?ooding ?uid is caused to move uniformly 
through the sand toward the oil venting well. 
The ?uid ?ooding means forms an oil imper 
vious barrier surrounding the well. As may 
be seen in Fig. 5, ?ooding wells 23 placed at 
equal distances from one another, as an aver 
age ?gure 200 feet, (although there are many 
factors to be considered in choosing the dis- . 

, tance) surround the oil venting well 22 and 
25 

so 

this well is equi-distant from all the ?ooding 
wells. The results of such an arrangement 
are to e?ectively create the oil impervious 
barrier about the Well before there is a pos-_ 
sibility for the ?uid to break through the 
sand and reach the well. In the case illus 
trated, where the wells are spaced 200 feet 

’ one from the other, the ?ooding ?uid travels 
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100 feet outwardly from each well to form 
the barrier, but must travel 200-feet to reach 
the well. If the wells were spaced in tri 
angular form about the oil ventin well and 
spaced 200 feet apart, the ?ooding uid would 
still have to travel 100 feet before a continu 
ous barrier was formed. The venting well 
would, however, be only 115 feet from the 
?ooding well. It will be readily seen that 
any configuration and relation of the ?ood 
ing wells and oil venting well, except that 
disclosed in the present‘ method, will not 
provide the assurance of the formation of a 
barrier completely surrounding the well be 
fore the ?ooding liquid reaches the well and 
breaks through into the well. Under such a 
contingenc there is a consequent decrease in 
the ?ow 0 oil, added expense attendant on 
the operation of pumping quantities of ?ood 
ing ?uidfrom the well, and additional time 
requirement to clean up the oil in the given 
sand. ~ ' 

_ In a complete lay-out of an oil ?eld which 
is adapted to be worked by the present meth 
od disclosedwas invention, a plurality of 
hepta-homologous arrangements of oil vent 
ing wells and ?ooding wells is provided. 
Where this arrangement is provided, a plu 
rality of rows of wells runs longitudinally 
of the oil ?eld. ‘Between the separate rows 
of oil wells are drilled a row of ?ooding wells. 
It will ‘be noted that all lines bearing an an 

'35 gular relation of sixty degrees to that pass 

wells only. While a line bearing an angular 
' ing through the oil wells will intersect oil ' -' 

relation of thirty degrees with the. above‘_-- ' 
mentioned lines will intersect two ?ooding" 
wells between two oil venting wells. 

?ooding with an incompressible ?uid, such 
as water, by drilling the ?ooding wells prior ' 
to drilling the venting wells, and thereafter 
introducing the ?ooding ?uid. The ?uid thus 

the sand and builds up a liquid ?ooding bar 

75 ‘ ' 1 

introduced into the oil sand seeps through _, (j I Z 

rier which is more e?icient in its clean-up ' 
than obtained under the Prior practice when‘ 1 I 
the oil vent-ing wells were drilled at the’ 
same ‘time as the ?ooding wells. Under the 
practice of delayed drilling-of the oil venting 
wells, economy of operation is materially-v 
aided. ‘ 

The particular advantages accruing from‘ 
the arrangement as set forth above whereby ‘ 
a complete barrier of ?ooding ?uidis caused; 
to be formed about a given venting source, ' 
provide not only an e?icacious method of- , 

v'90 I ~ complete oil clean-up within the ?eld,'but 
also allow an economy and simplicity in the 
arrangement of piping to the ?ooding wells 
and from the Venting wells. In Fig. 1, which 
is illustrative of an ideal arrangement,_the 
water pressure mains 19 are placed trans 
versely of the oil ?eld, and usually at one end 
thereof. For purposes of economy in in 
specting and repairing these particular lines, 
the oil collecting main 24: is placed in parallel 
position and adjacent to the water main 19. 

95 

These mains may be of any desired size de- ' ' 
pendin upon the extent of working and upon 
the qua ity of ?uid ?owing therethrough and v I 
from the oil field. I . _ , _ . 

Auxiliary water supply mains 26 lead from 
the water main 19. The oil main 24 has con! 
nected thereto a feeder pipe 25 which in turn, 
connects the well heads of each oil venting 
well 16 which it is desired to serve.- The aux 
iliary water supply mains are placed for pur no 1 
poses of economy parallel to the feeder oil " 
main. While the arrangement of piping out- ' 
‘lined above is the ideal one, many factors will 
enter into the ?nal disposition of'the pipe. 
lines. Insofar as the topography of the; 
region will permit the above mentioned paral 
lel arrangement is adhered to. A desired 
economy will be effected by so arranging the 
oil collecting pipes that any gravity ?ow to 
the storage tanks may be used advantageous 
ly. Connecting pipes 27, usually one inch, are 
provided leading from the auxiliary supply 
whereby ?uid communication with the vari 
ous ?ooding wells is obtained. 
The description, as disclosed, provides. for 

compressible ?uid,‘ such as water. Under 
some conditions, it is desirable ‘and advan 
tageous to use a ?nid‘which is compressible, 
such as air, natural gas, carbon dioxide, etc; 

115* > . 

120 

125 ‘p .2 
the working of oil ?elds, by the use of an in- .‘ I ~ 

130 
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A better recovery of oil is obtained’when ' ’ ‘ 
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. Under such conditions, the central wells 22 
are used as ?ooding wells and the ?uid in 

i troduce’d‘therethrough, permitting it to move 
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outwardly from the ?ooding source. Under 
this “reépressuring” system, hereinafter 
more fully described, oil is vented from those 
wells surrounding the central ?ooding wells. 
In the method of working, the connecting 

' pipe lines shown in Fig. 1 as oil venting and 
collecting lines '24 will function as the carrier 
of the compressible ?ooding ?uid, whereas 

' the flooding lines 26 therein, collect and trans 
port the vented oil to storage. . 
In this method of working, the same ar 

rangement of drilled wells is used. This con 
?guration requires a central well surrounded 

_ by alplurality of spaced wells, said surround 
ing wells being spaced equidistant one from 
the other and from. the central well. In this 
method, an e?icacious clean-up of the oil is 
obtained by “repressuring” the oil sand. 
That is to say, air or other compressible ?uids, 
is introduced into the strata through the cen 
tral well, the oil contained in the strata being 
moved throughout the strata on increasing 
the pressure therein.‘ 
As shown in Fig. 6, in this method of worlr 

ing the compressible ?uid, air, carbon diox 
ide, natural gas, vethane or other lower frag 
ments of petroleum are introduced under 
pressure through the central well 22. The 
initial pressures are quite substantial vary 
ing up to 100 to 500 lbs, or higher. 

This is the initial pressure of the compres~ 
sible ?uid being pumped into the sand, and 
depending upon the variable factors, such. 
as thickness of the strata, area of the field, 
porosity of the sand, quantity of residual oil 
in the sand, etc, the pumping is continued 
for several days or even several months to 
build up the desired pressure in the sand. 
The high pressures obtaining~ at the well head 
gradually recede as the compressible ?uid 
seeps through the sand, creating a substan 
tially uniform static pressure therein 
throughout the entire repressured area. As 
shown in Fig. '2', the compressible ?uid may 
?ow in a straight line from ‘the entrant well 
or take a circuitous path as the porosity of the 
rock changes or as impenetrable barriers are 
encountered. 

Air, under substantially high pressure, 
when introduced into the strata oozes rapidly 
therethrough, and within a comparatively 
short- space of time, a uniforily increased 
pressure is obtained through the sand. Ad 
ditional introduction of air under a substan 
tially lower pressure, the pressure being in 
average cases approximately 150 lbs, causes 
the oil to ?ow outwardly from the central 
well toward the collecting wells surrounding 
said central well, and the oil is vented from 
the surrounding Wells at a substantially con 

' stant rate as the pressure in the same is main» 
tained, 

seesaw. 

What is claimed is :- 
l. The method of working oil ?elds which 

comprises simultaneously introducing a 
?ooding ?uid into an oil bearing strata at 
substantially equidistant intervals in the 
strata, and venting the‘ oil from the strata 
at a distance from the ?ooding entry, which 
distance is substantially the same as that of 
the ?ooding intervals. ' 

2. The method of working oil ?elds which 
comprises venting the oil from a well in ?uid 
communication with an oil bearing strata, 
providing a plurality of ?ooding wells in ?uid 
communication with said strata substantially 
equidistant from the venting well and from 
each other, introducing a ?ooding ?uid and 
causing said ?uid to encroach upon the vent 
ing well from all sides under in?uence of 
static pressure. 

3. The method of working oil ?elds which 
comprises ?ooding the oil strata through a 
plurality of wells substantially equidistant 
from each other and withdrawing oil from 
an oil-venting well which is spaced from the 
?ooding wells at a distance substantially 
equal to the distance between adjacent ?ood 
ing wells. 

4;. The method of working oil ?elds which 
comprises the exertionof static pressure upon 
a ?ooding ?uid in ?uid communication, at a 
plurality of substantially equidistant inter 
vals, with an oil bearing strata, whereby the 
oil is caused to ?ow in the strata toward a 
vent, in ?uid communication. with the strata, 
said vent being spaced from ?ooding sources 
at an interval substantially equal to their 
distance apart. 

5. The method of working oil ?elds which 
comprises the steps of forming a ?uid bar 
rier by flooding the oil bearing strata with 
an incompressible ?uid medium through 
wells in ?uid communication with the strata 
and spaced apart at equidistant intervals, 
exerting static pressure upon said ?uid 
whereby said barrier is moved through the 
strata, and venting oil from the strata 
through a well spaced from the ?ooding wells 
at a distance equal to their distance apart, as 
the ?ooding ?uid encroaches upon the Vent~ 
ing well. . 

6. The method of working oil ?elds which. 
comprises forming a ?uid barrier by ?ooding 
the oil bearing strata with a fluid medium 
through wells in ?uid communication with the 
strata and spaced at equidistant intervals, ex 
erting pressure upon said ?uid whereby said 
barrier is moved through the strata, and 
venting oil from the strata through a well in 
fluid communication with the strata as the 
?ooding ?uid encroaches upon the venting 
well, said well being spaced from the ?ooding 
wells at a distance not less than the distance 
between adjacent ?ooding wells. 

7 .‘ The method of working oil ?elds, con 
sisting in providing substantially parallel 
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rows of oil wells, then applying ?uid pres 
sure, as by means of water holes, at six points 
about each well equally spaced from each 
other and from the speci?ed well enclosed 
thereby, with each pressure point being 
equally spaced from said speci?ed well and 
two adjacent companion wells. 

8. The method of working oil ?elds, con 
sisting in drilling three Wells to the oil bear 
ing strata, with the spacing between the 
three wells being substantially equal where; 
by the wells will be disposed at the apices of 
a substantially equilateral triangle, then ap 
plying ?uid pressure to the strata through 
two of the wells and venting ?uid from the 
strata through the third Well. 

PETER J. SPINDLER. 


