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Newton B. Dismukes, Tulsa, Okla. 
Application August 26, 1948, Serial No. 46,236 

(CE. 66-) 5 Claims. 

ihis invention relates to ineans for increasing 
the Suioterranean flow into and from wells. More 
Specifically, it relates to apparatus for ruptur 
ing the Stratuin Surrounding a Well bore So as to 
provide fissures, radiating from the bore, thru 
Which the fluid within the strata, may flow. 
An important object of the invention is to pro 

Wide apparatus, including an expansible and con 
tractable structure for expansion against the Well 
bore Wall SO as to cause fracturing of the statum. 
Another inportant object is to provide appa 

ratus for the purpose mentioned which may be 
eimpoyed in Well bores at depths where te:mper 
atures are too high for shooting. 

Still another important object is to provide 
apparatus which may be oriented in a Well bore 
So that at least partial control of the direction 
of fracturing can be obtained. That is, frac 
tures may be produced, extending into the 
stratuin Surrounding the Well bore, Substantially 
i80° apart. By a 90° rotation of the apparatus, 
if desired, othe' fractures may be produced 
spaced Substantially 90° from the first fractures. 
A further important object is to provide Such 

an apparatus which may be positioned to Create 
the factures at a selected depth or at Selected 
depths. 

Fracturing of oil-bearing strata, in this mail 
ner will have Wide application in Secondary re 
covery of oil, especially in Water-flooding. In 
put, Wells can be made to take larger volumes of 
Water and, if directional fracturing is used be 
tween wells, flooding efficiency will be greatly in 
creased as a “line drive' Will be created. In 
tight (low perineability) Sandstones or linestones 
the fracturing will greatly increase production 
and oil recovery by primary production meth 
ods as the crevices and cracks forined will allow 
more rapid fiOW of fiuid into the bore hole under 
snailer pressure differentials. In fields having 
lenticular sands these fractures may cause (oil 
to be produced from lens not otherwise to be 
opened, 
By the employment of the apparatus disclosed, 

fracturing can be accomplished without the dan 
ger of damage to casings which often accorn 
panies shooting and, by the use of the novel ap 
paratus disclosed, there will be no resulting frag 
ments to be renoved from the Well bore. 

an aware that wedges have been employed in 
di'illed holes to cause Spitting of rocks (iPeele 
in Mining Engineering Handbook, John Wiley 
& Sons, 1927; O. Bowies in the Stone Industries, 
McGraw Hill Book Co., 939 pages 88-89; C. 
Bowies in the Technology of Marble Quarrying, 
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U. S. B. M. Bulletin, 106, pages 76-78), but there 
is no teaching nor hints therein nor in other 
authorities consulted of the apparatus and meth 
od herei disclosed nor of any apparat S coin 
structed and arranged to be introduced into a 
Well bore and naanipulated So that portions. Of 
the Guttei' Wail thereof Will be forced against the 
wall of a Weil bore to cause fracturing of the 
statuim Surrounding the Well bore. 
Cthe objects and advantages of invention. 

will be apparent during the course of the follow 
ing detailed description of the invention, taken 
in carinection With the accompanying drawings, 
for niing parts of this disclosure, and in Which 
dra Wings: 

Fig. 1 is a vertical Section of one form of the in 
vention. 

Sig. 2 is a fragmentary elevation of an inter 
mediate portion of the apparatus showing a Slip 
port means for expansible and contractable 
featiers forning a part of the new apparatus 
and 

iig. 3 is a horizontal section Substantially on 
the line 3-3 of Fig. 2. 

Sig. 4 is a horizontal Section Substantially On 
the line 4-3 of fig. . 

Fig. 5 is ail elievation of the novel apparatus 
of Figs. 1 to 4 inclusive positioned within a well 
bore and in a partly expanded position. 

Fig. 6 is a horizontal Section. On Substantially 
the line 6-8 of Fig. 5. 

Fig. 7 is a view, partly in vertical Section and 
partly in elevation of a slip means to ancho;' the 
ioWared expansible and contractable portions of 
the novel apparatuS. 

Fig. 8 is a fragment of the structure of Fig. 
5 in a Supporting position in a well bore. 

Fig. 8 is a view jostly in verical Section of a 
modified form of the invention. Within a Weil Oie. 

Fig. i0 is a horizontal section on Substantially 
the line 3-2. Of Fig. 9. 

Fig. 1 is a view largely in vertical Section of 
the expansible and contractable Structure of a 
third for in of the novel apparatus. 

Fig. 2 is a view also largely in 72itical Sec 
tion of a pressure fiuid introducing and dischal'ge 
means of the form of the invention also disclosed 
in Fig. 1. 
In the diaWings, wherein for tha purpose of 

illustration are ShoWn preferred and modified 
forms of the invention and whereign similar 'ef 
erence characters designate corresponding parts 
thruout the Several views, the lietter A designates 
the forY) of the invention not, dependent upon 
a pressure fluid; i3 a modified foin, exploying a 
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pressure fluid; C a second modified form, also 
employing a pressure fluid; D a slips Support 
means which may be substituted for the anchor 
ing Ineans of FigS. 1 to 6 inclusive for Support 
ing the lowered expansible and contractable por 
tions of the novel apparatus therein shown, and 
E designates a Well and surrounding stratum. 
The form. A for fracturing the stratum Sur 

rounding a well bore, shown in FigS. 1 to 6 inclu 
Sive, comprises an upper rod and hammer struc 
ture 5; jar f6 in which portions of the rod and 
hammer structure reciprocate; a Wedge , engag 
ing an expansible and contractable structure of 
feathers 8, means 9 to support the feathers 8, 
anchoring means 20 for the feathers 8; and 
means 2 to aid in removing the apparatuS A 
from a Well bore. 

Referring mainly to Fig. 1, the upper structure 
15 includes a substantially vertically-reciprocating 
rod 25 and hammer or head 26 with the latter 
secured, in any approved Way, such as by welding, 
to the lower end portion of the rod. The hammer 
26 is preferably of considerable size and weight, 
Such as 4 feet long, 4.5 inches in diameter and 
Weighing about 216 pounds. 
The hammer 26 freely reciprocates in jar 6, 

which latter includes a tubular body portion 30 
which may have drain openings 3 suitably 
spaced along its length to permit the flow of fluid 
Outwardly of the jar 6 and thus not impede 
reciprocation of the hammer 26. At, preferably, 
the upper end section of the jar body portion 30 
is a suitable abutment 32 Such as an in Wardly 
extending flange, integral with the body portion 
and constructed and arranged to receive the up 
ward blows of the hammer 28 upon the lower 
face 33 of the abutment with the abutment ex 
tending toward the rod 25. At, preferably, the 
lower end section of the jar body portion 3 is 
a second abutment 34 which may be a plug, 
welded, bolted or otherwise firmly secured to the 
body portion 30. It is preferred that at least 
the upper end section of this plug be of good 
Spall-resistant steel. So as to reduce plastic de 
formation caused by the blows of the hammer 26 
upon its upper face. The jar body portion may 
be of any suitable length. For example, With the 
size of hammer as described, this body portion 
may be 10 feet in length with the inserted abut 
ment 34 about 1 foot long. 

Projecting downwardly from and fixedly Se 
cured to the abutment 34 is the elongated 
feathers-engaging wedge . AS may be seen, 
such as in Fig. 6, the wedge preferably includes 
a pair of opposite, downwardly-converging, Sub 
stantially flat faces 40 and a pair of opposite side 
faces 4 meeting the faces is by beveled inter 
mediate faces 42. The expansible and contract 
able structure comprises two feathers 8 which 
are substantially alike and each includes a body 
or Wall portion 45 provided with an upwardly 
extending half collar 46 whereby a shoulder 47 
is provided. Each body portion 45 has an outer, 
preferably arcuate, peripheral face 48, an inner 
face 49 With a groove 50 extending longitudiinally 
of the body portion 45 along the axial center of 
the face 49 from the upper end of the half collar 
46 to the lower end face 5 of the body portion. 
The lower face 5 is preferably beveled from the 
outer arcuate face 48 to the inner grooved face 49. 

Referring again to the groove 50, it will be 
noted, as in Fig. 1, that it gradually decreases 
in depth from the upper end of the half collar 46 
to the lower end face 5. The groove has a Sub 
stantially flat bottom face 52 to slidably receive 
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the flat face 4 of the wedge T and outwardly 
diverging Side faces 53 to slidably receive the 
beveled face 42 of the Wedge. 
From the upper end of the half collar 46, down 

Wardly for a relatively short distance (such as 
approximately 25 inches) a portion of the inner 
face 49 tapers slightly outwardly and downward 
ly to meet the remainder of the face A9, this taper 
being provided to accommodate, in the Spaces 
provided by the tapering of the two inner faces 
of the assembled feathers, a pair of slots for the 
accommodation of pins 57 which move along the 
slots and which will be subsequently described. 
When the Wedge is in an inoperative position 
(as in Fig. 1) with respect to the feathers 8, 
the inner faces 49 (except for upper portions 
thereof) may be in contact. 
Means 9 to support the feathers 8 may be 

provided by the walls of two cable-accommodat 
ing boies 55 extending from the inner face of 
each half collar 46 to the outer face thereof, 
Substantially as shown in Figs. 2 and 3 and as 
may be seen, in dotted lines in Fig. 1. These 
bores 55 (there are four of them in the example 
Of the form. A shown) receive the intermediate 
portions of a Suitable cable 36 (Such as a quarter 
inch steel cable) threaded therethru. Associated 
With the cable 56 are two pins 57 projecting radi 
ally, Substantially 180° apart, from the wedge 7. 
These pins 5 are normally disposed above the 
half collars 46 When the wedge is in the inopera 
tive position (as shown in Fig. 1). Auxiliary 
pins 58 substantially like the pins 57 may be pro 
vided, Spaced below the pins 5 as a safety factor, 
The cable extends upwardly to and is looped over 
the pins 57, and its length is such that when 
the wedge is driven downwardly to spread the 
feathers 8, the cable 56 will be slackened enough 
to allow the Spread. The means 9 also function 
as follows: If, when the wedge is drawn up 
Wardly and the feathers do not move toward 
each other (because they may adhere to the wall 
of the Well bore) the pins will draw the cable 56 
taut and, of course, this will cause the feathers 
to move toward each other and, in addition, to 
move upwardly. Obviously should the pins 57 
break, the auxiliary pins 58 will contact the looped 
cable and function in their stead. 
Anchoring means 2 for the feathers 8 may 

comprise an elongated pipe S provided at its 
upper end portion with an in Wardly-extending 
projection 6 which may be a flange. This in 
cludes an outwardly-and-downwardly-sloping 
upper face 62 and a substantially horizontal lower 
face 63. Normally the lower end faces 5 of 
the feathers rest upon the upper face 62. Extend 
ing thru the lower end portions of the feathers 
are a plurality of horizontaliy-extending screw 
threaded bores 64 which align axially with like 
bores 65 in the projection 6 and receive screws 
68. These Screws may be of Phosphor bronze and 
their function are to hold the pipe 6 attached 
to the feathers 8 during lowering. This con 
struction restrains the downward and outward 
movements of the feathers until they are in posi 
tion to be forced against the wall of the bore. 
HOWever, the Screws 6 are adapted to shear as 
the wedges f8 separate. This is effected of course, 
by blows upon the upper face of the lower abut 
ment 34 of the jar 6 which cause the wedge to 
be driven downwardly, and the downwardly and 
outwardly sloping upper faces 62 of the projec 
tion 6f of the pipe 60, over which the lower end 
faces 5 of the feathers 8 slide. 
The bottom end of the pipe 60 may be closed, 
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as at 67, and rests upon a suitable base, such as 
the bottom of the Welli bore. 
This anchoring means 29 serves mainly to Slip 

port the Structure above it only until the feath 
er's 8 Separate and are forced against the wall 
of the bore whereupon the means 2: receive sub 
Stantially none of the force of the blows of the 
hammer 2. 

ASSociated with the wedge i is means 2 to 
aid in removing the apparatus A. from the bore in 
the event the feathers 8 become stuck in the 
bore. This comprises a suitable abutment mem 
ber, as the plate 73 which includes an outer sub 
Stantially flat horizontally extending portion 
and a Socketed Central portion 72 receiving the 
eXtreme lower end portion of the wedge it and 
to which it may be secured, as by screws 3. The 
plate portion extends outwardly a sufficient 
distance So that it will, upon upward movement 
of the Wedge, contact the lower face 63 of the 
projection 6 of the anchoring means 2S, and 
further upward Yovement will tend to draw the 
entire tool A upwardy. 
The rod 25 may be reciprocated by any suitable 

means, Such as a cable (not shown) extending 
to the Surface and there operatively connected, 
for example, to a conventional cable-tool drilling 
rig (not ShoWa). During lowering of the appara 
tuS A for positioning in the bore 3 of the Well 
E, the featherS 3 Will not spread, as is now ap 
parent. When the closed botton of the pipe 60 
rea Ches the botton 3 of the well for example, 
the apparatuS is in 2, position to be operated. As 
the reciprocating hammer 26 strikes repeated 
biows upon the Second abutment 33 of the jar 
8, the Wedge connected. With the head Will 

be forced downwardy and cause the feathers 8 
to move outwardly, pressing against the side Wall 
8 of the bore 32 and causing cracks or fissures 
85 such as shown, by way of example in FigS. 3 
and 4 in the Stratuin 3S. These issures will ex 
tend radially and, generally, with their longi 
tudinal axes Substantially 180° apart, and permit 
the flow of fiuid which, otherwise, could not 
readily flow thru the stratuin. Of course, the 
Width and length of the fiSSures Will vary, de 
pending upon the compositions of the Stratun 
but it has been earned that cracks or fractures 
extending fron a Well bore out into the earth 
Strata, Will increase tag rate of flow into, or a Way 
from, the Well under the Sane pressure differen 
tial. iihe explanation Oif this increase is Sinpie. 
A fracture has a much greater ability to transmit 
fluid than does the usual reservoir rock. Ac 
cording to One authority (Park I. Joines in Petro 
leum Production, voi. 1, Rheinhold Publishing 
Corp., 1946) the permeability of a fracture is 
54,000,000 W2 darcys where W is the width of the 
fracture in inches. Thus a fracture having a 
Width of 0.8 inch Would have a perineability of 
5,400 darcys, while the permeability of many 
Commercial Oil producing formations is eSS than 
(0.1 darcy. CalculatioIS, based upon this, indi 
cate that the COatroiling factor for obtaining in 
creased flow into, or away from, a bore hole is 
the length of the fracture. This is true because 
resistance to foW Within the crack is almost 
negligible, and also the distance Which fiulids 
must flow Within the natural pores is reduced by 
increasing the length of factureS. 
In preliminary tests made by me employing a 

model wedge-and-featerS apparatus of the for 
A, but with a Wedge 20 incineSiong, having a taper 
of 1 in 40, with the featinel'S 10 incines long with 
a one to forty tape. On the inside So that the out 
side diameter of the tool, with 0 inches of the 
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Wedge in the feathers, was 13% inches, the radius 
of Cylindrical part of the feathers was inch. 
This model permitted constant pressure to be 
exerted thruout the length of the feathers no 
matter what was the depth of the penetration 
of the wedge. 
The model apparatus was first tested in a bore 

drilled in a body of sandstone without visible 
fracture prior to test fracturing (two north 
South and two east-west) at hydraulic pressures 
up to 850 p. S. i. (by the apparatus to be subse 
Quently described), so that the approximate 
preSSure Would be known when using the wedge 
and feathers to extend the fractures. Using a 
tWO pound hammer, the wedge was drive down 
and the Operation extended two of the four frac 
tures 10 inches. The east-west fractures which 
Were lengthened were those receiving the main 
Splitting force of the apparatus, but the north. 
South fractures Opened at the bore hole indicat 
ing tension even on the sides in contact with the 
feathers. 
Another bore (bore B) in the same Sandstone 

body was tested using the model apparatus. 
Table gives the resultS. 

TABLE I 
Wedge fracture of bore B 

g of A. Eig Of racks, AWg. hange 
edge O. D. of Inches SS Change in Toi 

Penetra- Tool. In - O. in Crack O.T. to 
tion, Inch k-- a Inch Length, Change 

E W Inches in Crack 
Length 

0----------- 60 O O 0.000 -------------------- 

5.I. :S 9. 885 ----------- 22- - - - - ---- ty 025 
8%--------- ... 688 8 9 0.025 } 8.5 170 
49S.--------- 170 12 12% 0, 0220 3.7 f 

1.717 1328 143 0.0062 2. l. 340 
1. 732 - 1434 16 0.057 2.0 27 
1732 1838 17 0.0000 2.3|---------- 
1.54 203 22 0.0220 3.6 6. 

76. 22 233 0.0062 1.5 240 
1.789 24%. 2436 0.028. 7 62 

Average------------------------|-------------------- 63 

This measurement and all following tests were made 17 hours after 
the preceding test. 

The test results in Table I indicate that an 
effective increase of one inch in tool diameter 
Would provide a fracture 163 inches long. This 
distance probably depends upon the elasticity 
Of the Straturin, the more brittle strata, having 
the longer fractures. Forty-seven hours after 
driving the Wedge, with the apparatus in the 
hole, the fractures had lengthened to an average 
Of 294 inches. The rock therefore continued to 
deform under the residual stresses which were 
Set up by the Wedge. Using the greater fracture 
length to compute the length of fracture which 
WOuld result from a crack one inch Wide at the 
bore hole, gives a length of 716 inches. 

Field neaSurements show that a one inch wide 
fissure Or Crack at the bore would extend for 
Substantially 50 to 80 feet to each side of the bore 
and calculations show that this width of fracture 
at the bore hole can be obtained by increasing 
the effective diameter of the apparatus by a out 
3.71 inches. An increase in the effective diam 
eter of the apparatus of at least two inches is 
readily obtainable. 
After fracturing has been accomplished re 

peated blows by the hammer 26 upon the abut 
ment 32 generally loosen the apparatus from the 
bore and permit. Withdra Wall as Stated. 

Refeiring noW to FigS. 7 and 3, there is dis 
closed a modified form of anchoring means 22 
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for the feathers, which may be employed in place 
Of the means 20 described. In the use of the 
means 22, the upper structure 5, jar 6, wedge 

and means 9 are substantially like those 
employed in the form A. 
The feathers 36 employed with the means 22 

substantially like the feathers 8 except that the 
lowermost part of each of the former is modified 
by removing a section of the lowermost part of 
each feather body portion to provide an in Wardly 
and downwardly sloping Outer face 87 which ex 
tends to a substantially horizontal lower end 
face 88. Extending into the face 3 is a longi 
tudinally-extending relatively narrow slot 89 
Which initially extends to the face 88 and extends 
short of the upper end of the face 87 and opens 
into a recess 92. The receSS 90 is Wider than the 
slot 38 and, preferably, slightly longer and also 
initially extends to the face 88. The slot 89 and 
adjoining recess 90 are provided for bolt shanks 
and nuts as shown in FigS. 7 and 8 With the 
Shanks 9 extending into Screw-threaded Open 
ings in slip bodies 92 and the nuts 93 extending 
into the recess 90. The nuts 93 are of greater 
Width than the Width of their slotS 89. Prefer 
ably, there are two shanks 9 and nuts 93 for 
each sliding connection of the two slip bodies 
92 and two feathers 86. 
The two slip bodies 92 are somewhat triangu 

lar in vertical cross section with an outer arcuate 
face 928, lower face 92b and inner arcuate face 
920 sloping upwardly from the face 92b toward 
the face 928. The face 920 slides vertically over 
the face 87 of the feather while the shanks 9. 
slide along the slot 89 and nuts 93 along the 
receSS 9. In order to close the lower ends of 
the slot and recess, suitable plugs 94 may be 
provided and Secured, as by screws to the feath 
erS 86, after the nuts and Shanks are inserted 
into the recesses and slotS. 
A Separate double hinge structure 95 hingedly 

connects each slip body 92 to an elongated leg 
Structure 96 with one leaf 95 of the hinge struc 
ture 35 fixedly secured to a slip body to extend 
Over the face 92b and the adjacent leaf 95b ex 
tending to a leg 98 with which it is pivotally con 
nected as by a pintle 950. Normally, the hinge 
Structure is disposed as in Fig. 7 with the knuckles 
of the leaf 95b and the leg structure 96 (con 
nected by the pintle 950) resting upon the lower 
face of the plug 96 and the leg of the leg struc 
ture 96 extending downwardly and outwardly 
(normally, the lower or free end of the leg Struc 
ture 96 is outwardly of the vertical plane of the 
Outer aircuate face of the upper portion of the 
feather 36 and in frictional contact with the 
Wall of the bore). 

Each leg structure preferably includes a pair 
of springs 32 extending from one leg to the 
other, intermediate their lengths normally urging 
the legs outwardly. 

ASSOciated with each hinge structure and leg 
structure is a resilient means 98 to prevent the 
hinge structure 95 from closing (to the position 
shown in Fig. 8) while the apparatus is being 
run into the Wei bore. This may comprise two 
leaf Springs Secured at one end of each to a 
feather and With their free ends projecting 
downwardly and outwardly from the lower flat 
faces of the feathers and bearing against the 
leaf 95. However when the apparatus is moved 
upwardly when in the desired position for set 
ting, this will overcome the resilient grip of the 
Springs on the hinge structures and the hinges 
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8 
causing the hinge structures to close and the 
leg structures to take positions, similar to the 
position of the leg structure 96 in Fig. 8. Since 
the leg structures engage the Wall of the bore 
and the hinge structures have folded against 
the slip bodies lower faces 95b, movement of the 
feather's 86 downwardly will cause upward slid 
ing movement of the slip bodies over the feath 
erS until the Outer faces 92 of the former engage 
the Wall of the Well bore. The feathers are then 
anchored in place and the apparatus manipu 
lated as heretofore described to spread the 
feathers to cause fracturing of the straturn. 

Referring now to the form B illustrated in 
FigS. 9 and 10, this apparatus for fracturing the 
Stratum surrounding a well bore by exerting me 
chanical pressure against the wall of the bore, 
Comprises an upper Support structure 99, Sup 
porting an expansible and contractable structure 
fo functioning somewhat like the expansible 
and Contractable feathers 8 of the form A. 
The upper structure 99 comprises the upper 

portion of an elongated tubular member 95 pro 
Wided with a restricted passageway 38 which 
may be formed by inserting a perforated plug 
into the bore of the member 95. Below the plug 

7, the member 05 is provided with pressure 
fluid passageway 8 thru its wall and the men 
ber C5 may be closed, at its lower end, by a 
Suitable plug 99. 
The member 05 Supports a flexible, substan 

tially fluid-tight sleeve D comprising a Wall of 
Suitable material, the ends of which sleeve may 
be secured to the member 25 as by the two 
Spaced-apart flanged members which may 
have their ring portions 2 Welded or otherwise 
Secured to the member 5 so as to project out 
Wardly beyond the periphery of the latter. 
tending from each ring portion is a flange 
2 in gripping relationship with the ends of 

the sleeve. Between these ends and the outer 
face of the Wall of the member 5 may be a corn 
pressible ring packing 4. This provides an 
annulus 5 defined mainly by a portion of the 
Wall of the member 95 and Sleeve 0. 
The sleeve may be of rubber (natural or 

Synthetic) or heavy canvas, folded upon itself 
when the sleeve is not expanded. An example 
of a useful Synthetic product is the neoprene 
compound having a tensile strength of 1400 p.s. i., 
an elongation of 820% and a durometer hard 
ness of 47-62. 

Fluid under pressure, entering the annulus 
from a suitable source, thru the member 05 and 
paSSageway 8, Will cause expansion of the Wall 
of the sleeve ?o against the wall of the bore and 
CauSe Cracks or fissures. Such cracks or fissures 
85 in the Stratum E surrounding the well bore 
80 are shown, by way of example, in Fig. 10. 

Obviously the apparatus of form B may be 
lowered and raised by being attached, in any 
Conventional manner, to the well tubing and the 
preSSure fluid introduced by way of this tubing. 
A Separate means for introducing the pressure 
fluid is disclosed in connection with the form C: 
of the invention to be subsequently described. 

Tests were made with a model apparatus con 
structed in accordance with the above specifica 
tion of form B, employing hydraulic pressure, 
and made in a bore drilled in the center of a large 
continuous block of sandstone measuring about 
36 feet by 42 feet, without visible fracture, and 
Surrounded for a distance of 100 feet, or more 
of the same strata in every direction. Except 
for vertical load the best test was under con 

Ex 
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ditions identical with those in an oil field. Rup 
ture began at 5400 p.s. i. With two slight frac 
tures about 4 inches long. No further fracturing 
occurred until the pressure reached 6100 p.s. i. 
when two more fractures, all at right angles 
formed. Upon gradually increasing the hy 
draulic pressure to a maximulin of 8150 p. S. i. 
which was somewhat, above the Safe limit of the 
equipment, the 3racks widened and elongated 
With the increase in pressure. Eine average 
length of the cracks was 28 inches. 

Referring now to the form C, illustrated in 
Figs. 11 and 12, this apparatus ior fracturing 
the stratun Surrounding a Well bore by exert 
ing mechanical pressure against the Wail of the 
bore, comprises an upper support structure 5 
which carries an expansible and contactable 
structure 6 as well as novel means for in 
troducing the pressure fiuid to the structure 6. 
The upper structure 5 shown in Fig. 12 in 

cludes a tubular element 2 having interior 
screw threads 2 at its upper end portion and 
interior Screw threads 22 at its lower end poi 
tion. Preferably the intermediate portion of the 
tubular element, 3 has a Snooth bore. COOper 
ating with the screw threads 2i are the exterior 
screw threads of plug 23 having an axially-dis 
posed screw threaded socket 28 extending from 
its upper or outer face 25 toward its lower Or 
inner face 28 and a conduit-acconinodating 
bore 27 extending from the face 25 to the face 
i 26. Cooperating with the screw threads 22 
is an adapter 823 having a body portion 23 pro 
vided with an axially-disposed, Screw threaded 
bore 3 to receive a portion of the expansile 
and contractable structure S. By this COin 
struction, a compartment 3 is provided, de 
fined by the plug 23, adapter 23 and portions 
of the Walls of the tubular element 23, to house a 
portion of the means . 
As shown, mainly in Fig. 1i, the expansible and 

contractable structure 6 includes a central, 
preferably cylindrical body 35 provided with 
screw threads 36 at its upper end portion to 
cooperate with the screw threads of the bore 30 
of the adapter. Extending inwardly from the up 
perface 3' of the body 35 is an axially-disposed, 
screw threaded tapered socket 38 to receive a 
portion of the means f : 7 to be described. From 
the base of the Socket 3 a pressure fluid paS 
sageway 39, extends axially of the body 33 to 
short of its lower end, whereupon the passageway 
(38 projects radially of the body to its outer 
side face, where it, opens into an annulus 49 
defined by Gitions of this face and a contract- : 
able and expansible sleeve 84 the Wail of which 
may be suistantially like the wall of the sleeve 
; , except that, if desired, the sleeve 3 may 
gradually increase in Wall thickneSS froin its 
ends toward its central portion 42. The sleeve 
A is retained in place about the body 35 by 

spaceti-apart fianged member's 33 clamped 
against the ends of the sleeve SAS. Each member 
43 cornprises a ring portion At Weided or other 
wise secured to the body 35 and a flange if 5 ex 
tending along the sleeve 4 for a short distance 
and gripping the same. These fanges extend 
toward each other. Ring packing 36 may be 
disposed between the sleeve A and body 35, 
as shown in Fig. 11. 
The flanged members 43 have dual functions 

in that each supports an end portion 87 of a 
helical spring $3. This end portion 47 may 
be fixedly secured to a flange 43. Preferably, 
the convolutions of each spring 48 are angular 
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10 
in transverse Cross section and the Spring grad 
ually decreases in cross sectional area, and in 
creases in width of convolution from the at 
tached end portion it to the free or thinnest 
end portion 49, which latter may be disposed 
adjacent the central portion 2 of the sleeve. 
The spring 48 grips the end portion of the sleeve, 
and it is so constructed that, as the Sleeve ex 
pands the former will also expand diametrically, 
being free at its end $9, and it will be this free 
end and adjacent portions of the Spring which 
will expand to a greater diameter than the por 
tions adjacent, the flange A5. There will be, in 
fact, a tapering of the periphery of the Spring 
from adjacent, the flange 45 to the free end of 
the Spring and this aids in preventing the flange 
from cutting the adjacent portions of the sleeve 
and aiso aids in preventing the ends of the sleeve 
from being forced, by the fluid preSSure, from 
their contact with the member 35 and flange 
A 5. 
The means for introducing the preSSure 

fluid to the structure 6 is shown in the upper 
portion of Fig. 12, and includes a suitable con 
nection having a screw threaded Shank por 
tion or nipple 5 for insertion into the screw 
threaded socket 38 so that the connection 5) 
may be coupled to the member 35 and disposed 
Within the compartment 3. The connection. 
S has a pressure fiuid passageway 52 from end 

to end and a branch preSSure fluid paSSageWay 
53 extending from the intermediate portion of 

the passageway 53 to the upper face 54 of the 
connection. Froin the upper end of the paSSage 
way 53 a conduit 55 extends thru a sleeve 56 
and is closed at its upper end by a frangible ele 
ment 5. 
The sleeve 5S is, preferably, of substantial 

construction of sufficient strength to Support the 
Weight of the structure below it, and it is screw 
threaded at both ends. The lower Screw threads 
cooperate With the screw threads 24 of the plug 

3. 
The frangible element 5 may comprise a thin, 

metallic disc 58 having an axially disposed re 
duced portion 59 with the disc disposed over 
the upper end of the conduit 55. 

Preferably, the element 57 is held in place in 
a recess 63 in the lower end of a packing gland 
| 6 which screws into a screw threaded receSS 
62 in the upper end portion of the sleeve 36, 
and with a smaller-diametered packing gland 
; S3 screwed into a screw threaded recess is in 
the upper end portion of the gland and bear 
ing upon the upper face of the disc 33 adjacent 
its periphery, a suitable packing 65 being inter 
posed between the lower end of the gland 63 
and disc 38. The passageway 86 thru the gland 

3 accommodates, at its lower end, the reduced 
portion i 59 of the frangible element 58. Rest 
ing upon the top of the reduced portion is a pin 
8 which extends upwardly thru the paSSageway 
66 (and is freely slidable therein) and outward 

ly of the upper end of the gland 63 where it ends 
in a head 63. This construction is provided SO 
that a conventional go-devil (not Siho Win) may 
be dropped to strike the head 63 and force the 
pin 6 to rupture the frangible element. 
The go-devil may be dropped thru the conven 

tional oil well tubing 63, the lower end of which 
has its screw threads coupled with the exterior 
screw threads at the upper end portion of the 
Seeve 56. This tubing S9 may be era ployed for 
the upward flow of the released pressure fluid. 
Again referring to the branch pressure fluid 
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passageway 53 in the connection f 50, a pressure 
fluid conduit 7 extends from this passageway, 
upwardly thru the compartment 3 and bore 27 
to outwardly and upwardly of the plug 23 where, 
by conventional coupling means 7, it is coupled 
to a conduit A2 which may extend parallel to the 
tubing 69 and to the mouth of the well bore. 
Fluid under pressure flows thru the conduit 2, 
coupling means f, conduit 70, connection 50 
and passageway 39 to expand the contractible 
and expansible structure 6. 
Of course, the devices disclosed by the several 

forms of the invention encounter the fluid (liquid 
and gas here) usually found in oil wells but such 
fluid is not a hindrance to the successful operation 
of the several devices. In fact, the hydrostatic 
pressure of this fluid in the well bore will exert a 
force on the walls 85 of the crack. Pressure ap 
plied to the fluid in the annular space around 
the member 95 Would augment this force and 
assist in fracturing as Soon as an initial Small 
opening were formed. 
What is claimed is: 
1. In apparatus for fracturing the stratum 

forming the wall of a well bore, a support Ftruc 
ture including a tubular member provided with 
a pressure fluid passageway and an opening to the 
exterior of the member intermediate its ends; an 
expansible sleeve structure of flexible material, 
having a well bore wall-engaging outer face and 
opposite end portions, said sleeve structure in 
cluding 2 fluid tight portion and an outer portion 
said Outer portion comprising a pair of helical 
springs, the portion of Said face engaging said wall 
being of material which, when pressed against 
said wall by fluid pressure will cause said wall to 
fracture; and means to Secure the end portions 
of said sleeve structure to and around that por 
tion of Said tubular member at and adjacent said 
Opening, said means being spaced from said open 
ing and being a substantially fluid-tight means, 
said means including spaced-apart members, one 
Secured to one end of one of said helical springs 
and the other Secured to the like end of the other 
helical Spring, the opposite end of said springs be 
ing free and spaced intermediate the length of 
said fluid-tight portion. 

2. In apparatus for fracturing the Stratum 
forming the wall of a well bore, a support struc 
ture including a tubular member provided with a 
pressure fluid passageway and an opening to the 
exterior of the member intermediate its ends, 
an expansible sleeve structure of flexible mate 
rial, having opposite end portions, said sleeve 
structure including a fluid tight portion and an 
outer portion said outer portion comprising a 
pair of helical springs, each convolution of each 
spring being of springy material having a plu 
rality of substantially flat face portions, with a 
flat face portion of each convolution facing out 
wardly of said springs and constituting a face 
portion engaging said Wall, the portion of Said 
face engaging said wall being of material which, 
when pressed against said Wall by fluid preSSure 
will cause said wall to fracture; and means to 
secure the end portions of said sleeve structure 
to and around that portion of said tubular men 
ber at and adjacent said opening, said means be 
ing spaced from said opening and being a Sub 
stantially fluid-tight means, said means includ 
ing spaced-apart members, one secured to one 
end of one of said helical springs at a flat face 
portion of said one of said spring and the other 
secured to the like end of the other helical spring 
at a flat face portion of said other helical Spring, 
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12 
the opposite ends of said springs being free and 
Spaced intermediate the length of said fluid 
tight portion. 

3. In apparatus for fracturing the stratum 
forming the Wall of a well bore, a support struc 
ture including a tubular member provided with a 
preSSure fluid passageway and an opening to the 
exterior of the member intermediate its ends; an 
expansible sleeve structure of flexible material, 
having opposite end portions, said sleeve struc 
ture including a fluid tight portion and an outer 
portion, Said outer portion comprising a pair 
of helical Springs, each convolution of each 
Spring being of Springy material and having a 
plurality of Substantially flat face portion, with 
a flat face portion of each convolution facing out 
Wardly of Said Springs and constituting a face por 
tion engaging Said wall, with another fiat face 
portion of each convolution facing inwardly and 
in face contact with said sleeve structure, the 
portion of Said face engaging said wall being of 
material which, when pressed against said wall by 
fluid pressure will cause said wall to fracture; and 
means to Secure the end portions of said sleeve 
Structure to and around that portion of said tu 
bular member at and adjacent said opening, said 
means being Spaced from said opening and being 
a Substantially fluid-tight means, said means in 
cluding Spaced-apart members, one secured to one 
end of One of Said helical springs at a flat face 
portion of Said one of Said Spring and the other 
Secured to the like end of the other helical spring 
at a flat face porticin of said other helical spring, 
the opposite ends of said springs being free and 
Spaced internediate the length of said fluid-tight 
portion. 

4. In an apparatus for fracturing a stratuin 
forming the Wali of a well bore, a support struc 
ture including a tubular member provided with a 
pressure fluid passageway having an opening 
to the exterior of the member intermediate its 
ends; an expansible sleeve structure of flexible 
material Surrounding said tubular member, said 
sleeve structure having opposite end portions 
inclosing, in a fuid tight relationship, that part 
of Said tubular member about said opening, and 
a helical Spring comprising a plurality of inter 
connected convolutions of resilient material sur 
rounding Said expansible sleeve structure and 
capable of effectually resisting disruption when 
forced against said stratum with stratum-frac 
turing pressure, Said convolutions ending short 
of the middle of said expansible sleeve structure 
in a free end convolution; and means securing the 
convolution of said helical spring most remote 
from Said free end convolution to and around 
an end portion of Said sleeve. 

5. In apparatus for fracturing a stratum form 
ing the Wall of a Well bore, a Support structure in 
cluding a tubular member provided with a pres 
Sure fluid paSSageWay having an opening to the 
exterior of the member intermediate its ends; 
an expansible sieeve structure of flexible mate. 
rial Surrounding Said tubular member, said sleeve 
Structure having opposite end portions enclosing, 
in a fluid tight relationship, that part of said tu 
bular member about said opening, and a helical 
Spring Surrounding Said sleeve Structure, said 
Spring comprising a plurality of interconnected 
convolutions of resilient material capable of ef 
fectually resisting disruption. When forced 
against Said stratum. With stratum-fracturing 
pressure, said convolutions ending, short of 
the middle of said expansible sleeve structure, 
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in a free end convolution; and means Secur 
ing the convolution of Said helical Spring most re 
mote from Said free end convolution to and 
around an end portion of said sleeve, the other of 
Said convolutions including the first-named con 
volution being freely movable over the Outer Sur 
face of said fluid tight portion. 
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