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This invention relates to a product for use in oil well 
drilling muds for bridging cracks, crevices, ?ssures and 
other porous or faulty formations encountered by the 
drill bit, and so arresting the loss of well drilling ?uids 
from the bore to the formation through which the well 
is being drilled. 

Loss of the well drilling ?uid to the formation is 
known to the trade as “loss of circulation,” and the use 
of ?brous or bulky materials to prevent loss of circula 
tion in oil well drilling operations is well known to the 
art. Hay, straw, sawdust, chopped bagasse, ?ax ?ber and 
like materials have long been used for this purpose. The 
mechanics of their use has been to mix the additives 
with the mud in the pit and “gun” the mixture to some 
semblance of uniform consistency. When the forti?ed 
mud reaches the place in the well where it is lost to the 
formation, the bulky or ?brous material mats, crowds 
and otherwise seals off the openings and arrests the ?ow 
of mud from the well. 

Generally, the material is not added to the oil well 
drilling ?uid until needed, at which time it is important 
that the material be capable of fast addition to and in 
corporation in the mud; that it be of such nature that it 
will not clog pumps or the drill bit, and that it be capable 
of use with any of the three fundamental types of drill 
ing ?uids, e. g., oil, oil emulsions, or water base muds. 

It is well known to the art that substances which are 
effective circulation loss preventatives in some formations 
are not useful in others. The effectiveness of the product,‘ 
is related, at least partially, to the particle size of the 
additives and the size of the openings in the faulty for 
mation. Applicant has conceived of a product having a 
broad particle size range consisting of feltable ?bers to 
cover large openings in the formation with a felted mat 
having small or tortuous openings, and a non-?brous or, 
non-feltable material capable of plugging smallv open 
ings in the formation itself or ?lling the interstices in'the 
?ber belt. This product is effective to seal a wider range 
of formation porosities than either constituent alone, 
and is more effective in closing off large openings than 
when either ingredient is used by itself. The product is 
especially useful as a ?brous~type circulation loss pre 
ventative which may be shipped in bales or bags at an 
economical density, and which is made easily and readily 
applicable to the mud by incorporating in the ?ber a 
non-?brous material to prevent felting of the ?ber in the 
package. The product possesses the important attribute 
of cleanliness, it lacks any offensive odor, it is not sub? 
'ject to bacterial decomposition, and is available in con 
stant supply in quantities sufficient to supply large de 
mands therefor. A preferred product is of such nature 
that it is subject to controlled manufacture and compo 
sition. 
One of the components of the lost circulation preventa 

tive is a ?brous material. Practical types of ?brous ma 
terials are wood ?ber, bagasse, cellophane strips, and ?ax 
?ber. The instant invention is described herein with 
reference to wood ?ber, and reference is made to U. S. 
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Asplund Patents No. 2,008,092 and No. 2,145,851, re 
lating to the manufacture of wood ?ber. In the Asplund 
process, wood chips are introduced into an atmosphere 
of steam at high pressure, providing a temperature above 
212° F., at which the lignin content of the particular 
wood is softened to permit ready de?bration by mechan 
ical means. The chips quickly soften and are fed di 
rectly to a rotary de?bering disc mechanism housed in 
said environment which mechanically rubs the softened 
chips to ultimate ?bers or a predominance of such ?_ 
bers. The resulting de?bered wood is then discharged 
to the atmosphere. There is no intention to limit the 
invention, where the ?brous material is of wood, to the 
use of Asplund de?brator ?ber, since mechanically pro 
duced ?bers, such as McMillan ?ber, are satisfactory for 
use in the manufacture of lost circulation preventatives. 
Wood ?bers may be treated with materials inert to 

the well drilling ?uid as, for example, with asphalt to 
collect and hold the ?nes created by the grinding opera 
tions, with borax, or with caustic solutions preparatory 
to the removal of lignins, polysaccharides and other sol 
uble organic substances. 
A second component of the lost circulation preventa 

tive material is a non-?brous or non-feltable material in 
corporated with the packaged ?ber to facilitate rapid 
?ui?ng of the baled or bagged material at the time it 
is to be added to the well drilling ?uid. It will be un~‘ 
derstood that the compressed material, to be added to 
the well drilling ?uid, must be broken apart and sub 
stantially disintegrated in order to be readily and com 
pletely dispersed in the drilling ?uid. 

One purpose of the non-?brous or non-feltable ma 
terial is to prevent the ?brous material from’felting so 
tightly upon dense packaging thereof as to be di?‘icult to 
break apart. Practical types of non-?brous materials 

- useful for this purpose are sawdust, seed hulls such as 
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cottonseed hulls, nut shells such as peanut shells, ?ax 
shives, and the substantially non-feltable portions of the 
bark of trees and especially the cork and bast ?ber frac 
tions of the bark. 
A second function of the non-?brous material is to 

plug small openings in the formation through which the 
well hole is drilled, and to ?ll and seal the interstices in 
the ?ber felt which forms over larger openings in the 
formation. The meritorious performance of the mixture 
for this purpose is due to the wide range of particle size 
andshape, regardless of the exact nature of the materials 
used. It is important, however, and believed critical to 
the successful performance of materials embodying the 
invention, that one of the components of the lost circu 

- lation preventative provide a ?brous felt in which to in 
corporate the non-?brous material. 

It is an object of the invention to provide a material 
having a wide range of particle size and shape for bridg— 
ing or sealing cracks, crevices, ?ssures and other porous 
or faulty earth formations encountered by the drill in 
well drilling operations to form a barrier for preventing 
further loss of the well drilling ?uid to'the formation. 

It is a further object of the invention to provide a 
material for treating well drilling ?uids comprising a 
mixture of a ?brous material capable of forming a felt 
over cracks, crevices, ?ssures and other porous or faulty 
formations through which the well is drilled, and a non 
?brous material for enhancing breaking and ?uf?ng bales 
or other dense packages of the ?brous material at the time 
of treating the Well drilling ?uid. 

It is a further object of the invention to provide a 
material for treating well drilling ?uids comprising a 
mixture of ?brous and non-?brous materials derived from 
trees. 

It is a further object of the invention to provide a 
material for treating well drilling ?uids comprising a mate 
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rial capable of forming a felt over cracks, crevices, ?ssures 
and other porous or faulty formations encountered by 
the drill, and a material for plugging and sealing openings 
in the felt. 

It is a further object of the invention to provide a mate 
rial for treating Well drilling ?uids comprising a mixture 
of feltable ?bers and the non-feltable constituents of the 
bark of trees. 

It is a further object of the invention to provide a mate 
rial for treating well drilling ?uids comprising a mixture 
of wood ?ber and the cork component of the bark of 
trees. 

It is a further object of the invention to provide a 
method of treating well drilling ?uids to provide a barrier 
for plugging or sealing cracks, crevices, ?ssures and other 
porous or faulty formations encountered by the drill to 
prevent further loss of well drilling ?uids. 

Various other and ancillary objects and advantages of 
the invention will become apparent from the following 
description of an illustrative embodiment of the inven 
tion and explanation of the manner of its use. 
Wood ?bers such as those produced by the Asplund 

de?brator disclosed and described in U. S. Letters Patent 
No. 2,008,092 and No. 2,145,851 are ideally suited to 
be added to well drilling ?uids for the purpose of form 
ing a densely felted mat over cracks, crevices, ?ssures and 
other porous or faulty formations which are encountered 
by the drill in‘ oil well drilling operations. These ?bers 
are made from wood which is chipped and de?bered and 
?utfed, to assure proper bridging characteristics. When 
added to the well drilling ?uid, the ?bers form a ?brous 
mat over gravelly, fractured and ?ssured formations and 
quickly become imbedded with mud to speedily form‘ a 
tough seal to stop the ?ow of well drilling ?uids from the 
bore. The ?bers readily mix with the mud and stay in 
suspension until deposited to stop the loss of drilling 
?uid. It is preferred that wood ?bers be treated with 
asphalt to collect and hold dust created by the de?bering 
process so that the viscosity of the ?uid is not disturbed 
by the addition of dust with the ?ber. 

Notwithstanding these properties of wood ?ber and 
the obvious advantages attending its use, acceptance by 
the trade has been limited because of the di?iculty of 
breaking up packages of compressed ?ber fast enough 
when a problem of lost circulation called for immediate 
action. When packaged at a density economical for 
shipping, the ?bers were so felted together that addition 
to the mud was difficult and slow. Various attempts were} 
made to improve handlcability, one of which was to limit 
the packaged ?ber to 10—-l2 pounds per cubic foot density. 
Merchandising in bags was proposed. Notwithstanding 
these provisions, the low density material still presented 
disadvantages with respect to handlcability, and similar 
trouble'was encountered in pouring from the bags at the 
well. 

Applicant has discovered that physical incorporation of 
quantities of a non-?brous or non-feltable material in 
intimate mixture with the ?ber prevents felting of the 
?ber package and so enables it to be quickly broken up 
and 'the‘?bers ?u?ed for addition to the well drilling ?uid, 
and, at the same time, make the product more effective 
for preventing lost circulation of oil well drilling ?uids 
by ‘broadening the particle size range and providing a 
greater variation of particle shapes. 
‘Examples of non-?brous materials which may be added 

to ?ber to prevent felting of the compressed product are 
sawdust, seed hulls such as cottonseed hulls, nut shells 
such as peanut shells, ?ax shives, and the substantially 
non-feltable components of the bark of trees and especially 
the cork and bast ?ber components of the bark. A prod 
uct ‘constituting from about 1/43 to 3% non-?brous material, 
and from about 2/3 to if; ?brous material, by weight, is 
particularly useful as a product for insuring pourability 
of the packaged material. As a practical matter, how 
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4 
ever, the composition is limited only by the amount of 
non-feltable material needed to insure pourability of the 
material from the package. It will be appreciated that 
the density to which the package is compressed is the 
controlling factor which determines the proportions of 
non-feltable material to ?ber. The proportions given 
hereinabove are for densities of from 10 pounds to about 
30 pounds per cubic foot. 
A product constituting approximately 60-70% cork 

and 30-40% bast ?ber or sclerenchyma tissue is particu 
larly useful, both to prevent felting together of the ?bers 
when the product is baled or bagged, and as a material 
for ?lling the interstices of the mat or felt created by 
deposition of the ?bers over gravelly, fractured or ?ssured 
formations in the well bore. The cork provides ?ake or 
plate-like particles of a size which are retained on 14 
mesh and 28 mesh screens, and a more granulated product 
of plus-65 mesh screen size. The ?ber content of the 
bark is made up of elongated ?bers having a diameter 
such as will enable them to pass through a 65 mesh 
screen, and having a length of, roughly, ten diameters. 
These ?bers are relatively stiff and differ sul?ciently from 
wood ?bers in structure and performance to provide an 
almost wholly dissimilar material. These bark ?bers form 
a mat over porous portions of the wall of the bore and so 
augment the sealing properties of the wood ?bers. The 
cork, for example, being neither ?brous in structure nor 
capable of being felted under conditions attending baling 
or bagging of the ?ber, prevents the ?bers from felting 
together and obviates the expenditure of time and effort 
to break up the bales and ?uff the ?ber at the time of 
adding the material to the drilling ?uid. On the other 
hand, the mixture of ?brous and non-?brous materials 
herein described may be poured from the bag into the pit 
adjacent the well and quickly dispersed in the mud. Other 
advantages attending the use of this material are that it 
is substantially inert insofar as the well drilling fluid is 
concerned; the material is not subject to bacterial de 
composition and will not rot, deteriorate or sour, either 
during storage or in the hole; the material does not rope, 
nor does it break down through circulation, and stays in 
suspension in the mud until the presence of a crack, 
crevice, ?ssure, or other porous formation in the wall of 
the hole causes the material to be deposited in place to 
perform its intended function. 
A mixture of ?ber and cork and/ or comminuted whole 

bark‘ contains particles of various sizes and shapes which 
coact to seal a larger range of openings in the wall of the 
bore than does ?ber alone. Fiber, as the name implies, 
is relatively long compared to its thickness or diameter, 
whereas the cork particles are somewhat ?at and thin, 
with the larger sizes being more or less plate-like and 
the ‘smaller sizes somewhat‘ granular. Comminuted 
wholebarkv particles are of varying shapes and sizes. The 
bark particles serve as ?llers for the interstices in the ?ber 
mat and enable the mat to more effectively seal the wall 
of'the bore against the loss of circulation therefrom. A 
mixture of wood ?ber, cork and comminuted whole bark 
providesv a large range of particle sizes and a great diversi 
ty of particle shapes. Utility of such a product is judged 
by the character of the formation wherein loss of drilling 
?uid occurs. Cork is a satisfactory plugging material for 
a porous formation, whereas ?ber is more effective for 
sealing cracks. For large ?ssures the combined material 
is better than either one alone, the ?bers forming a felt 
over the ?ssure and the cork and other particles plugging 
interstices in the felt. 
On the other hand, by reason of the fact that either cork 

or woody ?ber is by itself a satisfactory material for treat 
ing well drilling ?uids to stop the loss of the mud to for 
mationsencountered by the drill, and that for speci?c 
types of‘ formations one or the other of these products 
will function as well or better than a mixture of the two, 
the proportions of these materials in a loss of circulation 



preventative may be said'to be in the range of from zero 
to 100 parts non-?brous material to 100 to zero parts 
?ber. In most instances, a mixture of the two materials is 
a superior bridging material and, in addition, possesses 
the advantage of being easily and 
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time is consumed, either in breaking’ apart highlycom 
pressed bales or in empting tightly packed bags, particu 
larly when time is at a premium. Tightly compressed 
?bers are not easily separated, and expensive and cum 

quickly added to the 5 bersome machines are required to ?u? the material. 
drilling ?uid. , I ' _ Table III shows the comparative resistance to compres 

, Other bark and wood products may be used to replace sion of lost circulation ?bers, and is a determination of 
approximately half of the cork in the wood-?ber cork the looseness of the bales. The procedure was to com 
mixture. These materials are Silvacon 412, a mixture of press the ?bers to the same volume or density and to 
approximately 40% cork and 60% bast ?ber from the 10 measure the force required- The greater the force. the 
bark of the Douglas ?r; ground whole bark; and wood more tightly the material would be packed in a bag. Two 
sawdust. These materials differ sufficiently from wood Separate Series Of tests were run; One to a 30 pounds per 
?ber in their physical aspects to come within the descrip- cubic feet density, and the other to a 10 Pounds Pei‘ cubie 
tion of nonfeltable materials in the loss of circulation foot deHSitY- It Will be noted that When ?nely ground 
mixture. For test purposes, whole bark used to replace 15 Whole bark is used to replace 50% 0f the cork content 
approximately half of the cork content of the wood-?ber Of the bale, approximately the same degree of “loose 
cork mixture was ground through a 1%; inch screen to pro- ness” is achieved as when cork alone is used as the non 
duce “coarse material.” For other test purposes, whole ?bl'eus material 
bark was ground through a 1A; inch screen to produce 
“?ne material.” The physical properties of the batches 20 TABLE III 
of ground whole bark are compared with plus-65 mesh Comparative resistance to compression of lost 
screen cork in the following table: circulation ?bers 

TABLE I A 
. . aranc Physlcal properties of ground whole bark 25 cftggcrigto gogfgrggs ppgloné- e 

30lb./eu.ft. to 10 lb./cu. ?fjfsem 
it Screen Analysis 1b- ft- (lb) 1b./cu. (it) 

Coarse Fine Wood Fiber ________________ __ over 10,000 251 semi-tight. 
(éallund Ground Cork 3o 40% Fiber, 00% Cork _______ __ 4, 850 08 very loose. 

ole Whole 40% Wood Fiber, 60% Coarse 7, 900 89 semi-loose. 
Bark Bark Ground Whole Bark. 

40% Wood Fiber, 60% Finely 8, 600 104 semi-tight. 
Ground Whole Bark. 

Plus-28 mesh ................ _.percent__ 69 40 77 40% Wood Fiber, 30% Cork, 6, 800 62 loose. 
Plus-65 mesh . _ . _ . _ _ _ _ _ . . __do____ 25 47 22 30% Coarse Ground Whole 

Plus-100 mesh ................ "do. ___ 4 8. 5 1 Bark. 
Bulk density (1lb./cu.ft.) ____________ __ 9. 6 13.4 15.5 35 40% Wood Fiber, 30% Cork, 6, 800 68 Do. 

glgkFinely Ground Whole 
Tests were made to determine the effectiveness of the 

ggiltllsisexgenggimsagglmlttsugafs 2S llzsteclliglllllgtxgrmzfzgz? From the data in Table III, it is apparent that wood 
with 15 golliiids per blzirrel of tlie fgollowin loste circula- 40 ?ber was- by far the most tightly packed mammal’ and 
tion materials. g that a mlxture of wood ?ber and cork packs the least. 

' All other values lie much closer to the wood ?ber and 
(1) Regular 13-1645 40% Wood ?ber: 60% cork cork values than they do to the wood ?ber values. The 
(2) 40% Wood ?ber, 30% coarse-ground WhOle bark, conclusion is made that substitution of cork by other 
30% cork _ materials such as ground whole bark will tend to increase 

(3) 40% Wood ?ber, 30% ?ne-ground Whole bark, 30% 4° the tightness of a bag, the increase being directly propor 
cork tional to the reduction in amount and lack of range of 

Table II indicates that the mixture of wood ?ber, cork particle size and variability in shape of the material sub 
and ground whole bark is an e?icient lost circulation ma- stituted. It is apparent, however, that ground whole bark 
terial. The data indicate that the particle size of the _ can be used to replace cork to the extent of 50% of the 
additive has a profound in?uence on the extent of loss "0 cork normally used in the wood-?ber cork mixture. For 
of circulation. It will be appreciated, however, that vary- example, a lost circulation material having the composi 
ing conditions in formations encountered by the drill call tion of 65% cork and 35% ?brous material may be 
for materials having a wide range of particle sizes and modi?ed to have a maximum of approximately 30% 
shapes, and that the following test data are not indica- ground whole bark, 30% cork, and 40% wood ?ber. 
tive of the optimum particle sizes for all types of forma- 55 Having now described my invention and in what man 
tions. ner the same may be used, what I claim as new and de 

TABLE H sire to proteict by; Letters Paterit is :11 dnll ? d 
. . 1. A pro not or treating oi we ' ing ui s com 

Fluza' loss through Nevada N0. 100 sand bed at 100 p. s. l. 60 prising a mixture of Wood ?ber and the comminuted cork 
component of the bark of trees, said cork being of plus 

Control églzjfyggre?: ‘§%% 23%: 65-mesh size, the ‘product being capable 0t forming a 
None 40% ?ber, 30%; Coarse 3%% Fine barrier for preventing loss of well drilling ?lllCl to cracks, 

60% Cork 631%‘? $113,111,? crevices, ?ssures and the like encountered by the drill, 
Berk Berk 65 the product being compressed to a density of from 10 

pounds to about 30 pounds per cubic foot, the cork com 
172 lg g1 g8 ponent being present in an amount su?‘icient to substan~ 
186 71.5 as 31 tially reduce felting of the compressed ?ber and to en 
ilzgg g‘ 5 2g 5 hance the dispersion of the ?ber in the mud. 
215.5 90.5 70.2 44 7O 2. A product for treating oil well drilling ?uids com 

prising a mixture of wood ?ber and a non-?brous, non 
As has been stated, one of the functions of the non- feltable constituent of the bark of trees, the product being 

?brous or non-feltable content of the herein described ma- capable of forming a barrier for preventing loss of well 
terial is to insure a loosely packed, easy to handle pack» drilling ?uid to cracks, crevices, ?ssures and the like en 
age. Wood ?ber alone is easily felted, and too much 75 countered by the drill, the product being compressed to 
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a density of from 10 pounds to about 30 pounds per cubic 
foot, the non-?brous, non-feltable material being present 
in an amount su?icient to substantially reduce felting ofv 
the compressed ?ber and to enhance the dispersion of ‘the 
?ber in the mud. 

3. A product to be added to oil well drilling ?uids to 
form a barrier for preventing loss of well drilling ?uid 
to cracks, crevices, ?ssures and the like, comprising a 
mixture of from 30~40% wood ?ber and from 60-70% 
of the cork component of the bark of trees, said cork 
being of plus-65 mesh size, the product being compressed 
to a density of from 10 pounds‘ to about 30 pounds per 

10 

8 
cubic foot, the cork component being present in amount 
su?icient to prevent felting of the compressed ?ber. 
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