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- AppicationAugust5,1955,SerialNo.526586 

- 2 Claims.(Cl?72?18) 

This invention relates to improvements in prefabri 
cated joints for use in sealing between Spaced edge 
portions ofsurface covering members and * a new and 
improved method of jointing which is enabled thereby. 
The invention disclosed in the present appication is 

more particularly an improvement over that dsclosed 
in my co-pending application,Serial Number_511,514, 
fled May 27,1955,entitled"Prefabricated Joint"and 
now abandoned Accordingto my earier application, 
there was provided a prefabricated shaped mass of 
1oosely meshed fibers which could be disposed betwee° 
spaced edge portions of surface covering members and 
then wetted by a temporary lubricant to permit tooling 
into a permanently non-brittle weatherproof.joint It 
is an object of this invention to provide a joint having 
theadvantages ofthe foregoing but which may be tooled 
without wetting or,in some cases,in a dry State,and 
which,initspreferred form,hasimproved Waterproofing 
characteristics. 

Obviously,such a joint may be applied with even 
greaterease and in even less time than the joint of my 
earlier invention. Furthermore,due to its improved 
waterproofing characteristics,this improved jointis ren 
deredmorethoroughlyweatherproof 
Although I have discovered that a shaped mass of 

looselymeshed fibers may be so prefabricated asto per 
mit tooling in a dry state into the permanently non 
brittleweatherproofjoint ofthis invention,itis preferred 
that such mass contain in its prefabricated form a tem 
porary lubricant insuch quantity as to facitate tooling 
of the mass without wetting,but at the Same time in a 
suficiently dispersed state within the mass as to render 
the tooledjoint permanently non-brittle. Asin the case 
of my earlier application,the shaped mass may also 
include a granular type filer material,also in a quan 
tity to be sufficiently dispersed within the mass as to 
preventits becomingbrittle. - 
As discussed,in my earlier application,it has been 

customary in the building industry to lay up Surface 
covering members such as brick,stone,tile and the like 
withjoints therebetween of a mortar of sand and cement 
or of caulking compounds which contain fibers,whiting 
and oils,As also mentioned,the former of these joints 
is normaly used upon a weathering surface,but is so 
inflexible thatit becomes cracked upon normal shifting 
of the surface covering members relative to one another. 
On the other hand,joints composed of caulking com 
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pounds are normally used on inside surfaces and,when 
permitted to weather and age upon an outside surface, 
these compounds eventually dry out and become brittle 
such that the joints will shrink and crack. 

Although a temporary lubricant may comprise an oily 
orgreasy substance of the type which is found in caulk 
ing compounds,my discovery is based upon a concept 
which completeyreversesearier thinking in the caulk 
ing field. Particulary,according to my invention and 
due to the aforementioned dispersion,the lubricating 
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material constitutesa filler within the fibers of the pre 
fabricated mass,rather than the fibers constituting a 
filler within the oily substance,as in the case of caulk 
ing compounds,This lubricant is "temporary" in the 
sense that upon aging,what remains of the original 
material will be inpowdered form and thus similarto 
a granulartype filer material which mayalso beincluded 
withinthe mass. - - 

To illustrate this point mpre graphicaly, while the 
lubricant may be a material which is also a binder,as 
in the case of caulking compounds,the quantity of the 
Iubricant within the mass is so small that it does not 
form a bond for the mass,but rather it is the inter 
mingled.fibers which form a mechanical bond for such 
mass. In other words,the removal of such filler mate 
rial from withinthe shaped mass would not destroy its 
shape orthe intermingling and bonding together of the 
fibers, ··· 
As was thecase in my earlier application,the shaped 

mass of fibers"is in such loosely meshed form that it 
may betooled into thejoint contemplated by this inven 
tion. However,as distinguished from thejoint described 
in suchearierapplication,thejoint of the presentinven 
tion is not wetted by the addition thereto of an outside 
source of temporary lubricant. That is,it is contem 
plated that a joint consisting of such loosely meshed 
fibers may betooled in a drystate or,as is more pre 
ferred,the shaped mass of fibers may be provided with 
a built-intemporary lubricantwhich facilitates such tool 
ingwithoutwetting: - 

Inthe drawings,wherein like reference characters are 
usedthroughoutto designateikeparts: 
Fig,1 is a cross-sectional view illustrative of one 

mannerin which the joint of this invention may be iaid 
upin loosely meshed form betweenspaced edge portions 
ofsurface coveringmembers; 
Fig,2 is a view similarto Fig,1 after the joint has 

beentooled; - - - - 

Figs.3 and 4are cross-sectional views of still another 
mannerof practicing this invention,in which the pre 
fabricatedjoint is used-in combination with a conven 
tionalmortarjoint;and - · - 

Fig,5isa frontview of a surface covering unit made 
up ofa plurality of surface covering members with pre 
fabricated joints disposed between Spaced edge portions 
thereof ? · - 

Before proceeding with·a detailed description of the 
drawings,aswell asa description of the fabrication and 
application of the joint of this invention,it is thought 
advisable to define certain terms as they are used in 
this description as well as in the claims. The term 
"fibers"includes those particles which are flexible,much 
greaterin length than croSS-Section,and Small enough to 
permit intermingling and matting into a felt-like mass. 
According to the present invention,any fibers which are 
fine,slender and thread-like may be used,the particular 
type and Size offibers depending,in most cases,upon a 
matter ofchoice or the application to which the joint is 
to beput, 
Due to their weather resistance,such fibers as glass, 

rock wool,and asbestos are best suited for outside use. 
On the other hand,vegetable or cellulose and animal 
fibers,such as wool and hair,may be used upon inside 
surfaces. Particles larger in diameter than crushed cane 
fibers which are commonly used in wallboard will gen 
eraly not serve the purposes of this invention and,for 
that reason,are not considered within the scope of the 
term "fibers" as used herein. Also,from a practical 
standpoint,the length offiber should not be over one 
inch,nor shorterthan asbestos floats. 
Some very rigid particles aretermed"fbers"due to 
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their filament-like shape,although I do not contemplate 
the uSe of Such particles inasmuchas they lack the neces 
sary fexibility to be shaped into a loosely meshed mass, 
AS a Standard in this respect,thefibers should not be 
less fiexible than glasswool and rock wool. For exam 
ple, broom Straw is too rigid for the purposes of this 
invention. Although emphasis is placed in this descrip 
tion upon thefiexibility of the fibers,it will be understood 
from thedescription to follow thatthis relatesto thefiber 
material and that the fexibity of the jointiselfpriorto 
and after toolingis dependent to a great extent upon the 
compaction or densification of the fibers as a mass. 

10 

As previously mentioned,it is contemplated that the 
temporary lubricant will be included within the term 
"filler materiai" as it is used in this specification and 
claimS.,More particularly.it,is contemplated that the 
temporary lubricantwill comprise an oiyorgreasysub 
Stancewhich will,after a period of time.andweathering, 
break down into granular form similarto the type of 
filler material which was described in connection with 
my earlier application,and which will further be dis 
CuSSed in the present application,Although such lubri 
cant may comprise a binder,Such as the linseed oil in 
caulking compounds,itis preferred to employlubricants 
which are inexpensive and have Substantialwaterproofing 
characteristics. In this respect,I have found metallic 
Soaps Such as metallicstearates,oleates,palmitates,and 
the like to work quite wel, In particular,I have found 
ammonium Stearate to mixeasily with water,during the 
formation of the joint to be described hereinafter,and 
to ultimately provide a very satisfactoryjoint. Actually, 
this type of material will provide a temporary water 
proofing for the joint while in lubricant form,and then 
upon the passage of time,the stearate oxidizes and 
breaks down into a granular materiai. Thus,the water 
proofing characteristic is added to the joint during its 
most critical period?i.e., when the surface covering 
members are Settling,At a later stage of development, 
when the lubricant has broken downinto agranularfiller 
material,the density ofthe tooledfibers will provide the 
neceSSary Weatherproofing. 

If desired,additional fillermaterial.in the form of a 
ganular Substance more commonly used forthis pur 
pose may be added to the fibers and lubricant of the 
Shaped mass. Thesegranularsubstancesinclude hydrated 
lime,powdered limestone,talc,pulverized stone,pulver 
ized Sand,clay,and the ike, or,similarly to the tempo 
rary lubricant, other materials which may upon passage 
oftime breakdowninto Suchpowdered orgranularform. 
Of course,manyof these materials?forexample,ime? 
may,when used in bulk, be.rendered chemicaly active 
and Set up or hardened to form a cementitious ortena 
ciouslyrigid overal mass. However,whatevertheinher 
entcharacteristicsofthesematerials,accordingto thepres 
entinventiontheyareusedinsuchsmallquantitiesrelative 
to the fibers and so dispersed thereinasto limitany por 
tions which might harden upon absorption of moisture 
from the lubricantor upon weatheringto only localized 
areas thereof 
Thus,although the filer material such as the tempo 

rary lubricant or,in addition thereto,agranulartypefiller 
material will have a natural afinity of its particles one 
to the other and also an afinity forclingingto thefibers, 
Such materialis added to the shaped massinsuch asmall 
quantity that eventhough thejoint wil contain moisture 
by virtue of such lubricant,and further though water 
may be absorbed by the tooled joint during weathering 
conditions,it remains as a whole fexible and non-brittle 
Such that normalmovement ofthe surface coveringmem 
bers relative to one anotheris permitted and the joint 
is rendered weatherproof - 

In further explanation of this definition,particularly 
as it ilustrates the diference between the joint of this 
invention and priorart practices,jointing materials have 
heretofore employed any one or more cementitious ad 
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4 
hesive,or glue-like,substances in quantities suficient to 
enable them to function in their characteristic manner aS 
bonding agents for the over-all mass. As previously 
mentioned,Such Substances in time become either too 
rigid or deteriorate with age and weathering so that,in 
normal usage,thejoint will crack. Thus,in the joints of 
the prior art the joint was actually held together by the 
above-mentioned bonding agents. On the other hand,in 
the joint of the present invention,the fibers are so inter 
meshed as to hold themselves in place by what might be 
ermed a mechanical bond as distinguished from the 
chemical bond of the prior art Thus,as previously 
mentioned,it would be possible to remove the filler mate 
rial without destroying the bond between the fibers. 
With reference to the above,cementitious materials are 

thoSe which are Softwhenfirst prepared but later become 
hard or stone-like,Adhesive materials are those in which 
the molecular force exerted across the surface of contact 
between unlike liquids and Solids resists their Separation. 
Glue-like Substances are commonly known as animal sub 
Stances uSed in Water for uniting diferent materials. It 
Will be understood that the characteristic hardening and 
Setting up is dependent upon themannerin which each of 
the Substances is used rather than upon its inherent 
characteristics. 
Turning now to the drawings,there is shown in Fig,1 

part of a multi-unit Surface covering unit 10 which in 
cludes a wall11 or other Support covered by a piurality 
of Surface covering members,12. As shown,the sur 
face covering members are laid up against the support 
and are disposed Substantially adjacent one another,but 
Separated slightly to provide spaces between the edge 
portions 13 thereof in which are disposed joints 14. AS 
Well,in accordance with conventional building construc 
tion,where the Support11 is awal there may be disposed 
betWeen the Wal and Surface covering members a Iayer 
of building paper or insulation board ?5. Further ac 
cording to conventional practice,the surface covering 
members may be either cemented to the wall or hung 
therefrom. As will be understood hereinafter,since the 
prefabricatedjoints of this invention donot ofthemsejveS 
provide Structural Supports forthe Surface covering mem 
berS,the Surface covering members are either hung from 
or bonded to thewal,except ininstances when they are 
of verylight material or where theprefabricated joint is 
used in combination with a loadcarryingjoint. It should 
be understood that the Support 11 is;not aecessarily a 
Wal,but could be a foor,ceing,or,for that matter, 
the ground Surface For example,the surface cover 
ing members 12 may be tile orflagstone commonly used 
On terraces and otherground coveringsurfaces. 
As shown in Fig,1,the joint 14 is merely disposed 

between:?1e edge portions of the surface coyering mem 
bersinits prefabricatedioosely meshed form. However, 
in Fig. 2 thisjoint has been tcoledinto a densely com 
pacted mass of fibers such that thejoint is weatherproof 
and yet flexible,In this connection,the novel joint of 
this invention has been shown in outside use as such use 
best illustrates its many advantages,although it will be 
understood that many of the advantages of the present 
invention are accomplished by means of an inside joint. 
It wil be further noticed from the drawings that there is 
disposed between the edge portions of thesurface cover 
ing members and the joint 14 layers of bonding or 
cementing materials 16,It will be understood from the 
deScription to folow that although such layers are not 
absolutely necessary,they.may be used to advantage. 
Also,this bonding or adhesive layer doesnot extendinto 
nor from part of the joint,but merely formsa bond be 
tween the joint as a whole and the edge portions of the 
respective surface coveringmembers. 
The joint 14 is shown only in cross-Section in the 

figures of the drawings,although it will be understood 
thatsuchjoint mayextendany desired length coextensive 
orotherwise with the edge portions of the surface cover 

Surface covering unit (US Patent 2,916,908, 1959)
ACL Doc 23725 · Page 3 of 5

Published by AsbestosClaims.Law

asbestosclaims.law/library/23725/3

https://asbestosclaims.law/library/23725/3


· 

5 
ing members. Also,in accordance with this invention, 
the joint may be prefabricated and then applied in the 
field to the space betweensurface covering members laid 
up upon the support 11 or,on the other hand,may be 
prefabricated with a surface covering member 12 and 
the composite unit laid up in the field in a manner to be 
described, 

In any case,the joint is formed by mixing the fibers 
or fibers and filer material with water,the water being 
in suficient quantity to permit good tangling and inter 
mingling of the fibers and thereby preventing them from 
balling up. Of course,the amount of water required 
for this purpose wil vary with diferent types of fibers. 
Also,as previously discussed,itis a purpose of this in 
vention to provide fibersinsuficient quantity,when used 
with fller material,to disperse the filler material sufi 
ciently to prevent thejointfrom hardening and becoming 
brittle. It will be understood that to set forth any defi 
nite limits of percentages of fibers to filler material for 
this purpose would be an impossible task. However, 
sucha combination mayeasily be obtained by one skiled 
in the art upon a reasonable amount of experimentation, 
with the purposes of the present invention in mind and 
disclosedina mannersetforth herein. - 
The amount of lubricant making up al or part of 

the filer material should not be more than that needed 
to facilitate tooling of thejoint as if too much lubricant 
is added,the required friction and bond between the 
fibers is destroyed. Although the most desirable per 
centage of lubricant will vary from one type to another, 
and will be further dependent upon the type of fiber 
used,I have used ammonium stearate in a percentage of 
about2% to asbestosfibers. 
Asto the granulartype offiller material which might 

be added,I have formed finishedjoints which are both 
weatherproof and flexible with a combination of 95% 
Canadian #7 asbestos fiber and 5% commercial talc. 
Also,I have successfully used Canadian #5 asbestosfiber 
with a commercial talc filler,the percentages being 85 
and.15,respectively,in this case as the longer #5fiber 
required more filler. These same percentages of asbestos 
fiber were used with a filer of minus 200 mesh Silica 
and as wellas with hydrated lime. 
Aslurry ofthe fibers and one or both of thetemporary 

lubricant and granular type filler material is mixed by 
agitated stirring,in a manner well known in the fiber 
mixing art,such that Substantialy uniform distribution 
ofthe fibers and fillermaterialis obtained,Asprevious 
1y mentioned,ammonium stearate mixes easily with hot 
water to permit its dispersal within the fibers. In this 
connection,the quantity of water added to the slurry is 
suficient such that the mixed mass is fiuid enough to 
be easilyforced into a molded shape by extrusion,com 
pactingin molds,orby handandmachinery,Such prac 
tices are also commonin the wallboard and caulkingart, 
although,in the absence of a large quantity of adhesives 
or the ike in the mixture,there is no problem of Stick 
ingto the mold and other sources of wastage. - 
The amount of compaction is again a matter of eX? 

perimentation,but well within the realm of one Skiled 
intheart. The prefabricated mass So compacted Should, 
upon drying,include the fibers or fibers and filler ma 
terial in such a loosely meshed state thatit is "sponge 
1ike"and flexible. The mass willinclude SufficientVoids 
such thatit may be thoroughly tooled So as to deform 
easilyinto surface irregularities of the edge portions of 
the surface covering memberS. ,?? 
As an example,the prefabricated mass may be in a 

looselymeshedstate correspondingto commercialyavail 
able asbestospaper and wal board with the starch and 
sodium silicate used as a stifener Substantialy removed 
therefrom,When such paper or wallboard has been 
rolled or compacted,the meshed fibers thereof may be 
compactedapproximately10% bytooling and definegen 
eraly a1ower limit of porosity contemplated bythis in 
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vention,In fact,I have made satisfactory joints from 
such material made up of varying percentages of #5, 
#6,and #7 asbestosfiber and with most of the stifener 
removed by soakingin water On the other hand,the 
mass offibers making up Such paper or wallboard prior 
to roling and compacting,as well known in the art,de 
fines generaly an upper limit ofporosity. This prefab 
ficated joint may be compacted more than 50% bytool 
1Dg? 

In ajoint containing asbestos fibers as outlined above, 
the granulartype filler materialis preferably.added in a 
quantity so asto occupyless than20% by volume of the 
tooledjoint,and not more than 50% for all practical pur 
poses. It wil be found that above 20% the filler ma 
terial has a tendency to subtract from the mechanical 
bond of the asbestos fibers. Of course,with the use of 
longerfibers,fler material may be used ingreater quan 
tity. - - - 

The fact thatthe lubricants are"temporary°in nature 
dueto the factthatthey willeventuallybreakdown upon 
agingandweathering has beenpreviously discussed,Al 
though most any greasy substance will provide certain 
waterproofing characteristics for the joint duringits in 
itialstages,and thus satisfy the requirements of the preS 
ent invention,it is preferred that a Substance,Such as 
thosepreviously mentioned,having definite waterproofing 
characteristics be used. For example,during the dry 
ing stage of the joint,a large percentage of ammonia 
is driven of from ammonium stearate So that the stea 
rate no longer mixes with water,but acts as lubricant and 
a temporary waterproofer. The same results are pos 
sibie with aluminum stearate or calcium stearate. 
When added within the limits contemplated by this 

invention,agranulartype filler material provides a more 
complete filling of the voids between the fibers and thus 
provides further moisture resistance over and above the 
density of the fibers and atemporary lubricant. Further 
more,a granulartype filler material Serves to lock the 
fibers in place due to increased friction,it being under 
stood thatgeneralyfine fibers make less filerthan coarse 
ones. Other advantages are enabled inaSmuch as a col 
ored granular filler material provides a means of adding 
colorto thejoint without the use of Separate dyes,Also, 
the over-all appearance of the joint when tooled is en 
? by the Smooth surface provided bythe filler ma 
terial. 
When the joint is prefabricated as a.joint per se and 

applied to the laid up Surface covering members,it may 
be compacted into a rod-like mass or shape and easily 
fitted into the space between the surface covering mem 
bers,in a manner such as shown in Fig,1. When So 
used,thejoint need not necessarily be bonded to the ad 
jacent edge portions of surface covering members by an 
adhesive layer such as 16,In fact,it has been found 
thata Iubricatedjoint will conform to the Surface irregu 
1arities of the edge portions and be tightly compacted in 
the space between-the two such thatit forms a weather 
proofjoint. However,itwillbe understood thatthe edge 
portions of the surface covering members may be pro 
vided with layers of bonding material which will bond to 
the lubricatedjoint. 
When the joint is prefabricated with a Surface cover 

ing member,thejoint may be so shaped as to provide a 
guide for laying it up against a Second member. That 
is,although the joint is flexible and comprises loosely 
meshed fibers,it contains Suficient rigidity to at least 
provide an aligning Surface. For example,as shown in 
Fig,1,the lower surface covering member may be laid 
up in any desired manner against the support11,and the 
upper member having the joint 14 prefabricated there 
with thenguided into position onto the upperedge of Said 
1ower member. The upper memberis then inplace to be 
suitably secured to the support,and the joint may be 
tooled,as previously described. 
Thejoint14 may be prefabricated with a surface cov 
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7 
ering member12 ofeithernatural ormanufactured form. 
By"natural°it is meant such surface covering members 
as Stone;and by"manufactured°it is meant such mem 
bers as tile,brick,and the like. If the surface covering 
memberis of the manufactured variety,the joint may be 
manufactured substantialy simultaneously therewith in 
order to further simplify the prefabrication of the over 
all unit. For example,if the joint were to be applied 
to cement building blocks,the joint and block could be 
manufactured at the same location and substantialy at 
the Same time. On the other hand,if the surface cover 
ing member were a fired ceramic product,the product 
and joint would have to be manufactured at diferent lo 
cations inaSmuch as there otherwise could be contamina 
tion between the clay dust and the fibers as well as dam 
age to the fibers due to the hightemperatures within the 
firing kiln. 

In applying the joint to the Surface covering member 
in order that the two may betransported to the building 
1ocation as a unit,if the Surface covering member is a 
cementitious one the adhesive material thereof may be 
used to bond the joint to an edge portion thereof As 
previously mentioned,in Sucha case,the adhesive will not 
impregnate into the joint itSelf such that its elasticity is 
1ost but rather will merely anchor the outer fibers to the 
Surface covering member. Also,any Suitable bonding 
material may be used for attaching thejoint to the Sur 
face covering member. When the over-all unitis to be 
used on the outside,such a bonding material may com 
prise Portland cement or the like,while for inside use, 
an asphaltadhesive or similar material may be used. 
Whether ajoint per Se or ajoint attached to a Surface 

covering member is used,the outer edge of the jointis 
preferably provided with a notch 17 which facilitates 
tooling by permitting a conventional tool to be inserted 
partially into the joint. Fig.2 illustrates the fact that 
the fibers after tooling are more denSely meshed than 
prior thereto,as shown in Fig,1. Such operations are 
obviously within the skill of workmen normally adept in 
the construction business. The voids will be filled up 
upon tooling and the product will be weatherproof al 
though Suficiently flexible to compensate forthe natural 
movement of one surface covering member relative to 
another. 

ft was previously mentioned that the joint of this in 
vention is not normally usable as a Structural Support for 
a Surface covering member. However,it may be used 
in combination with a conventional weatherproof cement 
joint so as to provide a load bearing Support. Such a 
combination fiber and cementjoint isillustrated in Figs. 
3 and 4,wherein the cementportion ofthejointis applied 
to the inside of the Space between the surface covering 
members and adjacent the support 11 while thefiberpor 
tion thereof is applied to the outside so as to weather 
proof the cement portion. In this manner,although the 
cement joint may crack or crumble,the fiber joint will 
provide a Weatherproof Surface therefor. 

In the construction and laying up of such a joint,the 
cement is first applied to the inner edge portion of the 
lower Surface covering member,as shown at18,and the 
upper Surface covering member disposed thereover in a 
manner conventional in the art. At this time,the fiber 
joint may be applied to the outside of the space and 
tooled in a manner previously described, 

Fig,5illustrates a front elevational view of a multi 
unit Surface coveringin which the surface covering mem 
bers andjoints of this invention have been laid up in an 
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artistic manner. Thisfigure also illustrates the irregulari 
ties in the edge portions of the surface covering members 
and the mannerin which the flexible joint composed of 
fibers alone or fibers and filler material will easily con 
form thereto As previously mentioned,this permits the 
use of surface covering members with the joints of this 
invention which do not necessarily have very close toler 
ances or straight edges. This figure also ilustrates the 
fact thatjoints may be prefabricated with more than one 
edge portion ofthe surface covering member. 
From the foregoingit will be seen that this invention 

is one well adapted to attain all of the ends and objects 
hereinabove Set forth,together with other advantages 
which are obvious and which areinherent to the method 
and apparatus. 

It will be understood that certain features and Sub 
combinations are of utility and may be employed with 
out reference to other features and subcombinations. 
This is contemplated by and is within the Scope of the 
claims. 
As many possible embodiments may be made of the 

invention without departing from the scope thereof,itis 
to be understood that al matter herein Set forth or Shown 
in the accompanying drawingsisto be interpreted asillus 
trative and notin a limiting Sense. 
The invention having been described,whatis claimed 

1S? 
1. Aprefabricated Surface covering unit,comprising a 

Surface covering member and a shaped mass attached to 
an edge portion of the member,Said mass consisting of 
loosely and substantially uniformly meshed fibers and 
filer material toolable into a weatherproof joint,said 
fillermaterialincludingatemporarylubricantforfacilitat 
ing Such tooling without wetting and being so dispersed 
within the maSS to renderit permanently non-brittle. 

2. A prefabricated Surface covering unit,comprising a 
Surface covering member and a Shaped mass attached to 
an edge portion of the member,Said mass consisting of 
loosely and substantially uniformly meshed fibers and a 
temporary lubricant toolable into a weatherproof joint, 
Said lubricant being in suficient quantity to facilitate 
tooling without wetting but so dispersed within the mass 
as to render it permanently non-brittle. 
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2,111,003 Pety------------------ Mar.15,1938 
2.202,745 Muse ---------------- May 28,1940 
2.291,929 Taylor ----------------- Aug,4,1942 
2417,026 Walter ---------------- Mar. 4,1947 
2,476229 *------------------ July12,1949 
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