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iaisiveatical reiates to spirits, shores and the 
Exi sir2.citieg ged in the treatinent of sprains 

aadi factres. - 

ir zeating spraisaad fractures it is the usual 
228Actice to fog a cast, splint or the lice about 
tae site of the injury go as to reasier in mobile 
the irred Cre, rauscles, etc., 8fiscent thereto, 
the tsal technique consisting esgentially if the 
2) cator of the so-called 'paste of Faris' 
(dehydrated calciuri sulphate) bandage in con 
3Action. With slabs of wood, metal braces or the 

like reinforcing elements. Although this prae 
tice has been in Wogue for years, it has several 
(disadvantages which have been recognized by the 
Enedical profession and also the patient. For ex 
s22ple, the Weight of the plaster cast frequently 
causes the ories to kit ia naieisted relation, 
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3.nd, due to the opacity of the plaster of Faris, 
the use of Roenige ray photography to detect 
defective setiag is redered practically impos 
silie. 

Rioreover it. Sgitats of the non-tubulsi type it; 
is variably necessary to employ reinforcigag 
stips of 8 nature which do not readily conform 
to body contours and as such reinforcing strips 
tend to spar, he gaps or teentrant portions of 
irreguia, Srfaces to which they are splied, they 
do not afford acetate 52pgor, and eace it is 
sually necessary to spply additional pisser, thus 

greatly increasing the bull, ang weight of the 
e3st. 

line principal objects of the presert invention 
are to overcore the afore negationed oijections 
Sid to provide a nšiteria which Inay be readily 
Soiréxi is to Sri accusately fitting cast or splin, 
key the direct applicatio of the conditioned nate 
3rial $78 ic She aged is a noidable condition 
252d which is regently capable of setting of 
h&dernigg at airperatures endurable by the hu 
R&a cody 80 as to giovide 2 rigid structure which 
is of relatively light weight and permeable to E 
rays. 
Other objects of the invention are to provide 

a strogg Snd rigid splintaiforning materia ea 
tirely coalifornacle to the area treated and haying 
aga is Sobilizing tise not exceeding five minutes 
after application to the treated area, and to pro 
"yde 3 splinte-foilining Ingaterial ific after hard 
ening ix, sitt any ca overlaid and/or incorpo 
Frated ixito a solvent-softened type of east amate 
ria or alternatively in a plaster of Paris type of 
ca3i. 
further objects and advantages will be appar 
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Scription and the accompanying drawing where 
in 

Fig. 1 is a chart illustrating the characteristics 
of a thermoplastic composition useful in the pres 
ent invention; 

Fig. 2 is a fragmentary perspective view illus 
trating one type of splint-forming material; and 

Fig. 3 is a view similar to Fig. 1, but illustrat 
iyag another type of splint-forming material. 

I have observed that when thermoplastic resin 
oids, which are normally hard at ordinary ten 
peratures, are heated to their flow point and 
subsequently cooled to temperatures at which 
they again become hard, the temperature at 
which they regain their hardness on cooling is not 
the same as the temperature at which they lose 
their initia hardness or heating. In other 

. Words, such coin positions possess a hysteresis 
characteristic which varies with the particula 
resinoid or sixture of resioidis. 

have found that it is possible to anodify the 
iysteresis characteristic of nozaally hard there 
moplastic resinoids and the lice cornpositions so . 
that apoa heating they retain their hardness up 
to a certaix, Arescribed point or range, after 
Srich they become soft and readily Enoldable, 2nd 
goa cooling they retain their noidability doW 

to a certain prescribed point or range, after 
silich they become relatively hard and resistant 

3i a foy. The poigt or range at which the resin 
oid econes got aid moldable on heating is here 
is refered to as the 'primary softening goint,' 
and the point of range at which the resioid of 
cooling loses its softness and moldability is re 
ferred to herein as the "secondary softening . 
point,' the difference between the two being aga. 
index of the hysteresis characteristic. 
Although &In Enot prepared to explain the 

case of the hysteresis phenomenon, it is gate 
possible, if not probabie, that such thermoplastic 
corpositions possess to a greater or esser ex 
tent the character of supercooled melts in which 
the constitueats function to reduce the crystalliz 
stioga Velocity. 3Weyer, I do not wish to init 
Isnyself to this explaiation. 

accordance With the present invention, I 
provide a splint-forning material which is pref 
erably in sheet form, comprising a fibrous base 
impregnated with a water-insoluble or water 
resistant ther Raoplastic composition which is nor 
inally hard 82nd resistant to flow, having an initial 
softening point: above the maximum temperatures 
endurable by the human body, and a second soft 
ening point at or below the maximum tempera 

ent iron a consideration of the following die- 55, tures endurable by the human body, therebyper. 
W . 

  



mitting the material, when in noidable condi 
tion, to be applied to the site of a fracture or in 
jury to provide an acct rately fitting splint of 
lightweight and perEneable to X-rays, 
The fibrous base may consist of One or more 

layers or plies of a bibulous fabric such as felt, 
wadding, batting etc., a woven fabric such as OS 
naburg, scrim, terry cloth, etc.; a nap fabric Such 
as fiannel; or a knitted fabric, all of which are 
capable of holding an adequate amount of a 
thermoplastic impregnant to form a unified 
spint-forming material of the desired strength 
and rigidity. In order to insure adequate ex 
tensibility I preferably employ a laminated fab 
ric base having a cross-grained fabric construct 
tion, such as one or more inner layers of rela 
tively coarse fabric interposed between one of 
more outer layers of knitted fabric, the Wales and 
courses of the contiguous layers of the outer plies 
preferably extending in different directions. . 
The thermoplastic impregnant may comprise 

natural or synthetic water-insoluble resins which 
may be modified by or blended with plasticizers 
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or any other ingredients capable of producing a 
composition having the characteristics indicated 
in Fig.1, wherein the line AB represents the maxi-. 
mum temperature endurable by the human body 
(approximately 120 F.), the line CD represent 
ing the ninimum hardness capable of effecting 
substantial immobilization and the line EF rep 
resenting minimum softness permitting mold 
ability. The intersection (c) of the lines AB and 
EF represents the minimum softness and maxi 

30 

mum temperature at which the thermoplastic 
composition is moldable and yet capable of be 
ing applied to a patient without injury to the tis 
sue. The curve OG represents the hardness/ 
softness factor or characteristic when being 
heated, and the curve OH represents the hard 
ness/softness factor or characteristic of the same 
composition when being cooled from a tempera 
ture at or above its melting point (ring and ball). 
It will be observed that the curve OC intersects 
the line CD beyond the line AB, and hence at 
temperatures endurable by the human body the 
thermoplastic composition possesses sufficient 
rigidity or hardness to insure substantial immo 
bilization. The intersection of the curve OG and 
the line EF indicates the temperature at which 
the composition becomes sufficiently soft to pers 
mit molding, it being observed that the tempera 
ture indicated by the latter point is greater than 
the maximum temperature endurable by the hu 
man body. The curve OH represents the hard 
ness characteristic of the composition when be 
ing cooled, and it will be noted that due to hys 
teresis the curve OH intersects the line AB at a 
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point (y) which is above the line EF, thus show 
ing that at the maximum temperature endurable 
by the human body the composition is readily 
noidable and retains its moldability down to s, 
temperature indicated by the point 2, the inter 
section of curve O at line EF, which is con 
siderably lower than the taxinura temperature 
endurable by the hunain body. On further cool 
ing the composition regains substantially its 
original hardness, as indicated by the merging 
of the curves OG and OE. 
A thermoplastic composition having the charo 

acteristics indicated in Fig. 1, may comprise such 
natural resinoids as the bitumens, certain vege 
table, mineral and animal waxes or mixtures 
thereof which may be modified by or blended with 
other materials capable of imparting the desired 
characteristics, or such synthetic resinoids as the 
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modifiers and piasticizers. 

2,801,428 
cumaron-indegae sesins, the cellulose esters, rigya, 
resins or the is polymers, or Extures 8 322. 
ral and synthetic resinoids, with or writo Sagg, 

in any case, the 25 
suiting composition should be normally hard agai. 
sufficiently resistant to flow at temperatures ex 
durable by the human body so that a splint gaste 
therefron furnisheg Sikhstantial ingolizzie, 
of the part at which it is applied, and in addiz. 
its secondary sofielding point should e 82: g: 
to permit application of the Splint without is 
ger of injuring the patient, 
Where, as is preferred, the fibrous base coia. 

prises a plurality of plies, the nine and feign; 
of such plies, as well as the proportion of inez 
Enoplastic impregnant may be varieti trigola; 
a wide range, depending upon the 2eci 
strength and rigidity of the split, to 25 Xings: 
therefrom and such other factors as the inhere, 
strength of the raregnating coinosition, the 
characteristics of the individual plies, etc. &s & 
general rule a satisfactory spli:i-forming Raaie 
rial may be made from a fabric base and a water 
insoluble thermoplastic composition of the chgE 
acter above specified when the proportion. : 
these constitueats fails within the following . 
range . * 

- Parts by feigri, 
Fibrous base (dry bases).---------------- i-3 
Thermoplastic composition.--------...---... 3-3 

Referring to Fig. 2, the particular split-forge 
ing raateria there shown comprises g, iesisreg 
coarse central ply of woven fabric such as E. 
lap having a weight of approximately A (2. 
per 50' yard, and on each side of the central sy 

are intermediate plies 2 and outer pies 3 og 
knitted fabric preferably having a weign (3 ag 
proximately 2 Oz, per square yard, Eina tales i 
the intermediate plies may extend longiticisely 
and the courses transversely and the several plies 
may be secured together by suitable stitching 5, 
thus producing a laminated fibros bage having 
a cross-grain construction which permits greate 
extensibility than would otherwise be possible. 
In Fig. 3 I have shown a modified forgia of al 

ric base which comprises a centra pily of ges 
atively coarse wéiven material, intermediate pies 
2 of bias cut woven fabric of finer weatre S.E. 
the central ply , and outer pies 3 of agites: 
material, the several plies being united by a rary 
of stitching 5. 
The laminated fibrous base prepared as ove 

set forth may be immersed or run through a 
molten bath of thermoplastic material of the 
character above described and impregnated to 
the extent previously indicated, after which is 
may be cut up into suitable sizes and shapes of 
convenient application. A specific example p? 
what is now considered a preferred thermoplasike 
composition for splints adapted for genera: ge 
is as follows: - 

Passy weigh, 
Carnauba wax-----------------III 6C 
Candella wax--------------------------- 3. 
Ground vulcanized ribber----------------- 3. 
The three ingredients are thoroughly Inice, 

the rubber preferably being added to the Erotaia, 
mixture of candella, and carnaulipa wax, and if 
desired, coloring raaterials, preferably of 23 
minum or like metallic compounds, organic coici's 
Or the like, which are relatively perinea ible to 
X-rays may be added to the noiter nigture a 
produce E. White or flesh color. After asyirig 
prepared to therEgoplastic concsi.g. i3 
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fibrous base may be immersed in the molten bath 
preferably at a temperature of the order of 300 
F. After sufficient impregnation has taken place, 
the fibrous base is withdrawn and passed through 
suitable calenders, thereby to integrate or unify 
the impregnated base. Upon cooling, the result 
ing product becomes hard and rigid and is of light 
weight and uniform thickness; Due to the tem 
perature employed in the impregnating treatment 

... the splint-forming material is sterile and without 
further treatment may be maintained in condi 
tion for immediate use since the thermoplastic 
composition employed does not favor the growth 
of pathogenic organisms. 
A splint-forming material comprising a fibrous 

base having the construction illustrated in Fig. 2 
and impregnated with the specific thermoplastic 
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composition above set forth possesses the follow 
ing characteristics: 
Weight of central ply -----0Z. per sq. yd. , 5.4 
Weight of outer plies 2 and 3 

oz. per sq.yd-- 2.0 
Total weight of fibrous base-oz. per sq. yd-- 7.4 
Weight of thermoplastic composition 

oz. per sq. yd.-- 56.0 
Gross weight of splint-forming material 

- oz. per sq. yd.-- 63.4 
Thickness of splint-forming material (ap 
proximate) ---------------------inch-- 0.115 Primary softening point (approximate).-F-- 136 

Secondary softening point (approximate) 
F 110 

In applying the splint made in accordance with 
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3 
the present invention it is merely necessary to 
subject it to a temperature sufficient thoroughly 
to soften the thermoplastic material so that it 
becomes readily moldable and to this end the 
splint-forming material may be placed above a 
radiator or in an Oven heated to a temperature 
of the Order of 150 F. . When thoroughly soft 
ened the material may be cooled to a temperature 
endurable by the patient and directly applied to 
the site of the injury or fracture which, of course, 
may be wrapped in a stockinette or the like 
protective covering. After application it takes 
but a short time, less than five minutes, before 
the splint cools to a point at which the thermo 
plastic composition substantially regains its 
Original hardness and rigidity or becomes suff 
ciently rigid to immobilize the part to which it is applied. 

claim: 
Splint-forming material comprising a fibrous 

base impregnated with a normally hard thermo 
plastic composition comprising approximately six 
parts carnauba wax, three parts candelilla wax 
and one part vulcanized rubber, said composition 
being sufficiently resistant to flow and deforma 
tion at temperatures endurable by the human 
body to effect substantial immobilization of the 
part to which the material is applied, said con 

is position having a primary softening point greater 
30 than the maximum temperature endurable by 

the human body and a secondary softening point 
not exceeding the maximum temperature endur 
able by the human body. 

8. SANEY. P. LOVE 


