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8 Claims. 
The present invention relates to drilled wells 

such as water or oil wells, gas wells, artesian wells 
and the like and more particularly to a cement 
or concrete pipe (or casing) therefor and to the 
method of constructing same. 
In such’ wells as conventionally constructed 

there is usually provided ametallic pipe of from 
two to six inches, more or less, in diameter ex 
tending substantially the length of the bore of 
the well, which bore may vary from one hundred 
feet or less to several thousand feet. Such pipe, 
or casing as it generally termed, is employed in 
the transmission of fluid (gas, water or oil) from 
the well. It is generally necessary, particularly 
in the upper portion of the well, also. to use a 
metallicv casing of a diameter slightly smaller 
than the earth bore of the well, to serve as a sup 
port preventing the sides of the well from caving 
in, this being in addition to the pipe or casing 
?rst above described. These metallic pipes and 
casings are expensive particularly in the larger 
sizes where the price often runs several dollarsv 
per foot of easing. 

It has long been customary to use cement 
mixtures for coating the sides of dug wells, by 
which is meant those wells of a diameter su?icient 
to allow a man to descend into them to do the 
necessary plastering of the well sides. But, be 
cause of the impossibility of such method being 
used‘ in the case of drilled wells, due to their 
small bore, steel casing or pipe has always been 
used and considered the only means to accom 
plish the end in view-namely, to support the 

, sides of the well andto provide a suitable passage‘ 
way' for the gas or ?uid from the well. 
One of the objects then, of this invention is to 

provide a practical method by which concrete or 
cement may be used in lieu of the customary pipes 
and casings. 
To the attainment of this object, a removable 

form is provided; a means of holding the form in 
center of the well so that the walls will be of uni 
form thickness is suggested; a means of placing‘ 
the concrete or cement so that no porous cavities 
will result, is utilized; means providing for the 
removal of the form, means for drying and curing 
the concrete, and means for treating the surface 
so as to make it more impervious to water, oil or 
gas and thereby increase its usefulness and last 
ing qualities, are contemplated. The method by 
which this is accomplished will appear as the 
description proceeds, in which reference is made 
to the accompanying sheet of drawings in which: 

Figure 1 is a vertical longitudinal section 
through the bore of the well just prior to the con 
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struction of a cement or concrete pipe therein, 
and showing apparatus used in carrying out the 
method; , ' 

Figure, 3 is a similar view showing the cement 
or concrete pipe immediately after being poured; 
Figure 3 is a similar view showing the cement 

or concrete pipe after removal of the temporary 
metallic form; 

Figure 4 is a section on the line 4-4 of Fig 
ure 1; . . 

Figure 5 is‘ an enlarged fragmentary longitudi 
nal section illustrating details of the form and the 
medium between the form and outer edge of the 
well. 
In describing my method and the well struc 

ture resulting therefrom speci?c reference will 
be made to the accompanying sheet of drawings 
in which like reference numerals designate like 
parts. 
When the bore I0 is drilled and it has been 

ascertained what size of ?nished opening is de~ 
sired in the well, a hollow tubular form, which 
has been previously coated externally with a 
suitable meltable material M, which issolid at 
normal well temperatures, such as asphalt, 
para?‘ln, heavy grease, sulphur or the like, is low 
ered into the well; This form is of such a size 
that the external diameter of the coated form, in 
cluding the coating, will be the same as the de 
sired diameter 22 of opening in the ?nished well, 
and is of su?icient length to extend substantial 
ly from the top to the bottom of the well. Ordi 
nary casing or pipe is practical for the form. It is 
necessary that the coating material‘ have a low 
melting point but be solid at ordinary well tem 
perature and said coating be of uniform thickness 
and of su?icient thickness to extend slightly be 
yond all raised places on the form, such as con 
plings, etc. If desired, the couplings may be of 
a kind to go inside the form or casing. 
While reasonably straight in actual practice, 

drilled wells and more especially deep wells, de 
viate more or less from the vertical,- nor is a 
long string of pipe perfectly straight, so that a 
string of pipe when lowered into the well, though 
much smaller than the bore of the well, may at 
one depth come in contact with one side of the 
well, and at a lower depth be in the center of ‘the 
bore, and-at a still lower depth touch the oppo 
site side, possibly for a distance of many feet. ' 
To overcome this di?iculty and to serve certain 
other purposes as will appear there are secured 
about the form, externally of the asphaltic coat 
ing, and at suitably spaced intervals a series of ‘ 
spacing collars it‘, of metal, or any long lasting 
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2 
material subject to use in concrete or cement 
construction. They have a diameter less than 
the bore of, the well and a curved under-surface 

' as shown in Figure 1, so as not to impede lower 
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ing of the form into the well. As shown by Fig 
ure 4, hollow circular openings extend vertically 
through these spacing collars so as to allow free 
passage of the concrete or cement. Also if it is 
necessary to use reinforcing rods H! or other 
equivalent means for strengthening‘ the cement 
or concrete these spacing collars [6 will form 
a convenient means of securing same, by placing 
reinforcing rods through the holes made for that 
purpose in- these collars, as illustrated in Figures 
1 and 4 and, if thought necessary, annular sec 
tions of perforated or expanded metal may be 
used and secured to the ‘spacing collars. The 
collar illustrated contains four openings for ce 
ment passage and four'for reinforcing rods but 
these collars may be constructed with more or 

less holes and only with openings for cement 
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passage where no reinforcing rods are used. Use 
of the collars will tend to prevent formation of 
thin spots when cement is subsequently poured 
about the form. ‘ 

When the form I2 is in position cement or 
concrete in a liquid or semi-liquid state will be 
forced down thru the inside of the form by any 
conventional pressure apparatus so as to ?ow out 
at the bottom of the form and be caused to ?ow 
upwardly within the annular space between the 
form and the walls of the well l0 to the top of 
the well. The cement remaining within the form 
can be displaced in any convenient manner as by 
forcing su?icient ?uid under pressure down the 
form to drive the concrete out and thereafter 
lowering the form slightly to the bottom of the 
well shutting off all communication between the 
interior of the form and the space outside to pre 
vent ?ow of cement or concrete back into the 
form. In deep wells where the opening within 
the, form is su?iciently large a smaller pipe 20 
as shown in Figure 1 may be used for forcing the 
concrete thru to the bottom of the well following 
the same method as above. The purpose of forc 
ing the cement or concrete in a liquid or semi 
liquid state to the bottom of the well and caus 
ing it to rise to the top around the form is to 
prevent the formation of air pockets and insure 
a solid formation. However in certain wells, par 
ticularly shallow wells, it may be possible where 
the space between the form and sides of the 
well is sufficient and the cement used is suffi 
ciently liquid to introduce the cement or concrete 
into the annular space from the top and insure 
a solid formation void of air pockets. Also where 
conditions permit the cement or concrete may 
be introduced through a pipe running from top 
of the well to bottom between the form and sides 
of the well which may be gradually withdrawn 
as the well is ?lled, this latter method preventing 
any necessity of the cementever entering the 
inside ,of the form. . 

Any suitable arrangements may be made in 
pump wells for seating pump cylinders and in 
artesian, gas or oil wells for drilling through the 
?nal distance or plug after the concrete has set 
and necessary arrangements at bottom and top 
of well for controlling as well as arrangements for 
placing a strainer' pipe at the bottom of the 
well may be made. 
The cement or concrete will ?ow up through 

and around the spacing collars l6 and the rein 
forcing, if any is used, to completely enclose 

2,080,406 
same and they will remain embedded in the con 
crete. 

Thereafter steam is introduced into the form 
l2 to help cure the cement or concrete, and cause 
the asphaltic coating on the outside of the form 
to. melt. This will release the form from the 
concrete, and the material will tend to coat and 
penetrate the concrete, thus greatly aiding in 
making same impervious to water, oil or gas to 
serve the double purpose of lengthening its life by 
protecting it from direct contact with water, oil or 
gas as well as preventing any loss of products 
from the well by seepage through the concrete 
or cement. Any suitable heating medium such 
as hot air, hot water or electric heating device 
may be used for the same purpose as the steam. 
The asphaltic substance having melted around 

the form, the form can now be withdrawn leav-v 
ing the completed concrete or cemented well 
ready for the transmission of gas, oil or water 
as the case may be, through the bore 22, and the 
single concrete casing thus will take the place 
of both metallic casings used in prior practice. 

Aside from the great saving in cost over the 
conventional use of metal casing and metal pipe, 
‘another important feature is, that in those sec 
tions of the country Where at present periodic 
replacement of metal casing is required, due to 
metallic corrosion, this method of constructing 
a cement or concrete pipe in the well will do away 
with replacement expense, as concrete becomes 
stronger with age. ' 

Wherever the term cement is used “Portland 
cemen ” is suggested, though any other type of 
cement might be used if suitable, but what is 
known to well men as “cement grout”, will prob 
ably be most desirable; It is contemplated, that 
if desired such chemical reagents as calcium 
chloride or calcium oxychloride may be used in 
the cement mixture where Portland cement is 
used to hasten hardening and increase early 
strength, though in deep wells it will probably 
not be desirable except where the particular condi 
tions are such as to recommend it. Arrangement 
may be made to slightly alternately raise and 
lower the coated form while the cement is being 
forced into the well to aid in securing a solid and 
impervious cement formation. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent of the United States is: ' 

1. The method of constructing concrete or 
cement pipe in drilled wells for the transmission 
of ?uid from within the earth to the surface 
which comprises coating a tubularform exter 
nally with a meltable substance which is solid 
at ordinary temperatures, drilling a well bore 
of greater diameter than the form, positioning 
the said ‘coated form within said drilled bore and 
in evenly spaced relation to the walls thereof, 
forcing a cementitious substance into the space 
between said form and sides of the well from the 
bottom of the well upwardly, heating said form 
to a degree su?icient to melt said substance with 
which the form is coated, and releasing the form 
from the cement, and withdrawing said form. 

2. The method of constructing wells which 
comprises coating a tubular form externally with 
a meltable substance which becomes hardened 
at ordinary temperaturesdrilling a well bore of 
greater diameter than the form, positioning said 
coated form within said bore and in spaced rela 
tion to the walls thereof, forcing a cementitious 
substance‘ into the space between said form and 
walls, heating said form to a degree sufficient 
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to melt said substance and releasing the form 
from the cement, and withdrawing said form. 

3. The method of constructing wells which 
comprises coating a tubular form externally with 
a meltable substance which becomes hardened 
at ordinary temperatures, drilling a well bore 
of greater diameter than the form, positioning 
said coated form within said bore and in spaced 
relation to the walls thereof, forcing a cemen 
titious substance into the space between said 
form and walls, hardening said cementitious 
substance and causing a permeation and coating 

- thereof by said meltable substance, by heating 
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said form to a degree su?icient to melt said sub 
stance and release the form‘ from the cement, 
and withdrawing said form, thereby leaving a 
cement casing having a ?uid impervious bore. 

4. The method of constructing wells which 
comprises coating a tubular form externally 
with a meltable substance which is solid at ordi 
nary temperatures, drilling a well bore of great 
er diameter than the form, applying to said form 
a spacing collar, and securing a reinforcing mem 
ber to said collar, positioning said coated form,‘ 
collar and reinforcement within said bore where 
by said collar will maintain the form in spaced 
relation to the walls of the bore, forcing a ce 
mentitious substance into the space between said 
form and walls, heating ‘said form to a ,degree 
su?icient to' melt said substance and release the 
,form from the cement and ‘from the collar and 
reinforcement, and withdrawing said form. 

5. In a drilled well a hollow form, about which 
a cementitious substance may be poured, a re 
movable reinforcing collar about said form hav 
ing an external con?guration tapering inwardly 
from top to bottom and effective to space the 
walls of said form. from the drilled bore of the 
well, means to force a cementitious substance 

40 between the walls of said form and the walls of 

3 
the drilled bore, and means to free said form 
from sticking to said cementitious substance. 

6. The method of constructing wells which 
comprises coating a tubular form externally with 
a meltable substance which is hard at ordinary 
temperatures, drilling a well bore, positioning 
said form within said bore and in spaced rela 
tion to the walls thereof, forcing a cementitious 
substance into the space between said form and 
walls, applying heat to the interior of said form 
to cure the cementitious substance and to melt 
the coating about the form whereby to release the 
form from the cementitious substance, and with 
drawing the form. ‘ 

7. The method of constructing wells which 
comprises coating a tubular form externally with 
a meltable substance which is hard at ordinary 
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temperatures, drilling a well bore, positioning - 
said form within said bore and in spaced rela 
tion to the walls thereof, forcing a cementitious 
substance into the space between said form and 
walls, applying heat to the interior of said form 
to melt the coating about the form and to cause a 
permeation of the cementitious substance with 
the material of said coating, and withdrawing 
said form after said coating has melted. 

8. The method of constructing wells which 
comprises drilling a bore, inserting in said bore 
a hollow form having thereabout a reinforcing 
collar shaped with an external con?guration ta 
pering inwardly from top to bottom and effective 
to space the walls of said form from the walls 
of the drilled bore, forcing a cementitious sub 
stance between the walls of said form and the 
walls of said bore, freeing said form from the 
cementitious substance, and withdrawing said 
form from the cementitious substance and rein 
forcing collar, thereby to‘leave said collar em 
bedded in the cementitious substance. 

JACK W. ALLEN. 
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