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The present invention relates to a supmrt member hav 
ing a hydrophilic surface and to a process of making 
such an article. 

This is a continuation-in-part of my application ?led 
February 25, 1953, and assigned Serial No. 338,887. 

In many industrial applications, it is desirable or neces 
sary for a surface of an article to have an at?nity or 
attractiveness for water. As exemplary of this, the usual 
“Water fountain” of a lithographic press includes so-called 
intermediate roller which is continuously wetted by the 
water of the fountain and transfers the water to fabric 
covered dampening rollers which apply the water to a 
planographic plate for subsequent printing, as practiced 
in the lithographic art. Not only must such a roller con 
tinuously carry a ?lm of water over its entire surface, 
but the roller must resist and reject any greasy ink which 
may be picked up by the dampening rollers from the 
image areas of the plate. Otherwise, even a gradual 
accumulation of ink renders the roller un?t for use and 
causes loss of press time while it is cleaned. It is, there 
fore, essential that such rollers possess and retain a 
hydrophilic and hence oleophobic character over ex 
tended periods of time. 

In a like manner, additional articles such as plates, 
sheets, and other shaped objects often require an en 
hanced sur?cial effect which makes such articles available 
for applications where Water-attractiveness provides a 
particular utility. The problem is peculiarly accentuated 
in that it has become increasingly popular to fabricate 
such articles from aluminum because of other desirable 
properties of aluminum, although aluminum is not readily 
wetted by water. 

It is, therefore, a principal object of the present inven 
tion to provide a backing or support member having a 
hydrophilic surface and a process of producing it. 

Another object is to provide a supporting surface with 
a hydrophilic coat which retains its hydrophilic character 
over extended periods of time. 
A further object is to provide a coat for a metal sur 

face having substantially dual layers, one of which chem 
ically unites with the metal surface and the other of 
which chemically unites with the ?rst layer and provides 
water-attractiveness. 
A still further object is to provide an alurrrium surface 

with a hydrophilic coat to enable the aluminum to be 
readily wetted by water. 

Other objects will appear as the ‘description proceeds. 
To the accomplishment of the foregoing and related 

ends, the invention, then, comprises the features herein 
after fully described, and particularly pointed out in 
the claims, the following description setting forth in de 
tail certain illustrative embodiments of the invention, 
these being indicative, however, of but a few of the vari 
ous ways in which the principle of the invention may be 
employed. 

I ‘have found that a hydrophilic character can be im 
parted to a supporting member or surface by a copolymer 
of a vinyl tri-substituted silane and an acrylic compound. 
Rollers or other articles provided with such a hydrophilic 
coat are readily wetted by water and retain their hydro 
philic character over extended periods of time. 
The type of backing or supporting member is not 

critical to the invention so long as the silane will adhere 
thereto. Ordinarily, a clean and dry metallic surface is 
preferred where there is a direct chemical union between 
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2 
a polysilane or the silane portion of a copolymer, as here 
inafter noted, and the surface of the metal such as zinc, 
copper, tin, lead, chromium, magnesium, aluminum, steel, 
and the like. However, other support members may be 
employed. For example, a paper sheet or plate suitably 
backed, or the paper sheet impregnated with a thermo~ 
setting resin such as phenolformaldehyde, can be em 
ployed. In these instances, the polysilane or copolymer 
are also bonded to the paper or its resin irnpregnant 
but adhere thereto in the manner of a paste and are not 
chemically united with this type of backing member. The 
heat-resistant resin is preferably used since it protects 
the paper during the heating steps which may be used 
in preparing a water-attractive article in accordance with 
the method disclosed herein. In the case of metallic 
surfaces, oxides may be present, either through exposure 
to air or through special treatment. For example, in the 
case of aluminum, the surface may if desired be chem 
ically or electrolytically anodized, although this is not 
necessary. 1 

For purposes of the invention, I have found that a 
vinyl tri-substituted silane having the following formula 
may be used: 

wherein R is a monovalent substituent selected from the 
group consisting of alkoxy radicals, aryloxy radicals, and 
halogen atoms. For example, when an alkoxy radical 
is used, R may be methoxy, ethoxy, propoxy, butoxy, 
and pentoxy; when an aryloxy radical is used, R may be 
phenoxy, tolyloxy, and xylyloxy; and when a halogen 
atom is used, R may be chlorine, ?uorine, iodine, and 
bromine. Partial polymers of the foregoing silanes may 
also be used. The vinyl trimethoxy and vinyl triethoxy 
silanes give the best results of the vinyl trialkoxy silanes, 
and vinyl trichloro and vinyl tribromo silanes are better 
than the other vinyl tri-halogenated silanes. 
The acrylic compound with which the vinyl trisubsti 

tuted silane copolymerizes may be acrylic acid, meth 
acrylic acid, the water soluble salts of such acids, such 
as, the ammonium, sodium, and potassium salts, acryl 
amide and methyl acrylarnide. 
The vinyl tri-substituted silane, hereinafter more sim 

ply referred to as the silane, and the acrylic compound 
may be simultaneously applied to the backing member 
as a mixture in a common solvent and then copolymer 
ized. The silane portion chemically reacts with a metal 
surface, when this forms the backing member, and pro 
vides a strong bond therewith, while the acrylic portion 
provides the water attractiveness. 

Ordinarily, however, it is preferred to form the co 
polymer directly on the backing member by reacting 
the ingredients in situ. Each ingredient is successively 
applied from a solvent. This provides a control on the 
layer of each reactant and, ‘in particular, this technique 
has the advantage that only a part of the silane layer 
need react with the acrylic compound, so as to leave a 
covering of uncopolymerized silane immediately adjacent 
the backing member. This result is preferred, since a 
bond between uncopolymerized polysilane and the metal 
is stronger than a bond between the copolymer and the 
metal. Thus, in the preferred form of the invention, 
considering a direction away from a metal backing mem 
ber, there is a metal-to-polysilane bond, a polysilane-to 
copolymer bond, and a sur?cial water attractive effect 
due to the acrylic portion of the copolymer. Catalysts 
may be used to speed the copolymerization and reduce 
the time required for producing the copolymer. ‘ 
More particularly, the silane is applied to a receiving 
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surface from a solvent. Any solvent may be used which 
satis?es these requirements: 

( 1) Dissolves the silane. 
(2) Does not react with the silane. 
(3) Wets the supporting member. 
(4) Vaporizes at elevated temperatures. 
The aromatic solvents such as toluene, benzene, and 

xylene have been found quite satisfactory as the solvent 
for the silane. However, the aliphatic solvents such as 
pentane, hexane, heptane, and octane, and the chlorinated 
aliphatics such as carbon tetrachloride and chloroform 
are also satisfactory. Any known method of coating suit 
able for providing a thin complete uniform coat may be 
used such as, for example, roller coating, blade coating, 
dipping, or spraying. 

Following the silane application, heat is applied to 
remove the solvent and chemically unite the silane to the 
preferred metal backing surface. Temperatures of about 
120° C. to about 200° C. are effective for so uniting the 
silane, though this range is not critical. There is also 
condensation of the silane with cross linking to form a 
polysilane, but the vinyl groups at this stage are un 
reacted. 
From the foregoing, it will be appreciated that the 

concentration of the silane in its solvent is not critical. 
Ordinarily, a su?icient amount of silane is dissolved in 
the organic aromatic solvent to deposit a coat of desired 
area and thickness. However, repeated applications and 
dryings may also be used to obtain a desired silane coat. 
As an example, the silane may range from about 5 per 
cent to 15 percent of the solvent. A su?icient amount of 
a catalyst such as enthanolamine may also be present to 
speed the reaction. A concentration of catalyst of one 
percent or less has been found to be satisfactory, although 
the range is not critical. 
A solution of the acrylic compound is next applied 

over the silane ?lm using any suitable technique, such as 
one of those described previously for applying the silane. 
The solvent for the acrylic compound must be compatible 
with the silane, that is, the solvent must be unreactive 
with the condensed polysilane and capable of penetrating 
or soaking into it. As used here and in the claims, 
the term “compatible” solvent is intended to have this 
de?nition. 
By penetrating the silane ?lm, the solvent facilitates 

the acrylic compound in reaching the vinyl groups of 
the silane for copolymerization therewith. Inasmuch as 
the silane ?lm has been chemically anchored to the 
metal by the preceding treatment, the silane ?lm can not 
be lifted from the metal surface by any solvent used for 
the acrylic compound. The amount of penetration and 
resulting stratification of the condensed polysilane and 
copolymerized silane-acrylic compound can be varied by 
the temperature and time of contact by the acrylic com 
pound solvent with the polysilane coat. Indeed, there 
may be little or no penetration with only an interfacial 
copolymerization of the polysilane ?lm and the acrylic 
compound. 
The solvent for the acrylic compound is accordingly 

not critical and may be benzene, toluene, xylene, pyridine 
petroleum ether, methanol, ethanol, butanol, monoalkyl 
ethers of ethylene glycol (Cellosolve) such as the methyl, 
ethyl, butyl, and isobutyl ethers of ethylene glycol, 
chloroform, carbon tetrachloride, and the like. 
The alcohols are substantially insoluble With the con 

densed polysilane, and, their use results, accordingly, in 
little or no penetration of the silane coat. Benzene, 
toluene, and glycol are good solvents for both the silane 
and acrylic compound. 
The concentration of the acrylic acid in its solvent 

is not critical. An amount su?icient to cover the con 
densed silane ?lm to an extent desired may be initially 
incorporated in the solvent. As an example, the con 
centration may range from about 5 percent to 15 percent, 
although concentrations outside of this range may be em 
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4 
ployed. A su?icient amount of a catalyst may also be 
incorporated with the acrylic compound. The free 
radical-forming catalysts such as benzoyl peroxide, acetyl 
peroxide, urea peroxide, hydrogen peroxide, cumene 
hydroperoxide, potassium persulfate, and the like are 
useable. An exemplary proportional range which may 
be used for the catalyst is up to one per cent of the 
solution. 

Following the application of the acrylic compound, 
the assembly is heated to produce a hydrophilic, water 
insoluble copolymer. The rate of the copolymerization 
is affected by the temperature, catalyst, and concentration 
of catalyst employed. An operative but not exclusive 
range for so heating the silane and acrylic compound 
reactants is from about 120° C. to 300° C. for about 10 
minutes to 12 hours. Higher temperatures, within limits 
imposed by the backing material, may be employed with 
corresponding reduction in time of heating. As an ex 
ample, heating at 270° C. has produced satisfactory co 
polymerization in 10 minutes. As further evidencing 
the non-criticality of the concentration of the acrylic acid 
in its solvent, should any free acid remain after the co 
polymerization, the excess may be readily washed off by 
water. 

Articles having their surfaces coated in the manner in 
dicated have been found to acquire a hydrophilic char’ 
acter which persists over extended periods of time. This 
is also true in the case of an aluminum surface to which 
the silane strongly adheres, so that a dit?cultly wetted alu 
rninum surface may now in accordance with the present 
invention be easily Wetted by water. 

Example I 

An eight percent solution of vinyl triethoxy silane in 
toluene is applied to a clean and dry zinc plate and then 
dried between 125° C. and 200° C. for a su?icient time 
to drive off substantially all of the toluene and chemically 
bond ‘the silane to the zinc plate. A ten percent solution 
of acrylic acid in xylene is then applied to the silane coat 
and the assembly heated from 135° C. to 160° C. in about 
6 hours to produce a hydrophilic, water-insoluble copoly 
mer over the zinc plate. 

Example II 

The surface of an aluminum roller is coated with a ten 
percent solution of vinyl trichloro silane in benzene hav 
ing one percent of ethanolamine and then dried at about 
150° C. until substantially all of the benzene is driven 
off and the silane is bonded to the aluminum roller. A 
12 percent solution of methacrylic acid in methanol is ap~ 
plied as an overcoat, and the roller then heated at 150° C. 
for about eight hours. The roller is used as an intermedi 
ate roller in a water fountain of a lithographic press. 

Example III 

A seven percent solution of vinyl tn'phenoxy silane in 
heptane is prepared and about 0.8 percent of ethanola~ 
mine is added. The solution is then spread over a sup— 
port member and the assembly dried at 180° C. until a 
coat of the silane is deposited. Another solution of seven 
percent sodium acrylate in xylene having about 0.6 per 
cent of benzoyl peroxide as a catalyst is then applied over 
the silane coat and the two ingredients copolymerized in 
situ ‘by heating at 175° C. ‘for about seven hours. 

Example IV 
A 5 percent solution of vinyl tribromo silane in carbon 

tetrachloride containing about 0.5 percent ethanolamine 
as a catalyst is applied to a clean and dry copper plate 
and then dried between 125° C. and 200° C. for a su?i 
cient time to drive off substantially all of the carbon tetra~ 
chloride and chemically unite the silane to the copper 
plate with accompanying condensation of the silane to 
produce a polysilane. Another solution of nine percent 
acrylamide in xylene is applied over the silane deposit for 
a su?icient time to penetrate only the outer portion of 
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the silane layer. The xylene solution contains about 0.7 
percent of urea peroxide as a catalyst. The assembly 
is then heated from about 130° C. to 170° C. for about 
seven hours to produce a copolymer of the silane and 
acrylamide over and adhering to the polysilane. 

Example V 

A seven percent solution of vinyl triethoxy silane in 
toluene is applied to a clean and dry aluminum sheet and 
then dried between 125° C. and 200° C. for a suf?cient 
time to drive off the toluene and chemically unite the sil 
ane to the aluminum sheet with attendant condensation 
to form a polysilane. A ten percent solution of acrylic acid 
in Xylene is then applied to the silane coat and the assem 
bly heated at 270° C. for 10 minutes to produce a hydro 
philic water-insoluble copolymer over the polysilane coat. 

Other modes of applying the principle of my invention 
may be employed instead of the one explained, change 
being made as regards the composition and method herein 
disclosed, provided the ingredients or steps stated by any 
of the following claims or the equivalent of such stated 
ingredients or steps be employed. 

‘1 therefore particularly point out and distinctly claim 
as my invention: 

1. As an article of manufacture, a metal support hav 
ing a coat of a polysilane chemically united therewith, 
said polysilane being formed from a vinyl tri-substituted 
silane having the formula OH2‘CHSiR3, wherein 1R is a 
monovalent substituent selected from the group consist 
ing of methoxy, ethoxy, propoxy, butoxy, pentoxy, phe 
noxy, tolyloxy, Xylyloxy, chlorine, ?uorine, iodine and 
bromine, and a hydrophilic ?lm of a copolymer overlying 
and adhering to said coat consisting essentially of the re 
action product of said vinyl tri-substituted silane with an 
‘acrylic compound selected from the group consisting of 
acrylic acid, methacrylic acid, the ammonium, sodium, 
and potassium salts of said acids, acrylamide, and methyl 
acrylamide. 

2. As an article of manufacture, a backing support 
member provided with an aluminum surface and having 
chemically united over said aluminum surface a ?lm of 
a condensed silane consisting essentially of vinyl tri< 
methoxy silane, and a hydrophilic overcoat of a copoly 
mer adhered to said ?lm consisting essentially of the re— 
action productof said condensed silane with an acrylic 
compound selected from the group consisting of acrylic 
acid, methacrylic acid, the ammonium, sodium, and potas 
sium salts of said acids, acrylamide, and methyl acryl 
amide. 

3. As an article of manufacture, a backing support 
member provided with an aluminum surface and having 
chemically united over said aluminum surface a ?lm of a 
condensed silane consisting essentially of vinyl tn'ethoxy 
silane, and a hydrophilic overcoat of a copolymer adhered 
to said ?lm consisting essentially of the reaction product 
of said condensed silane with an acrylic compound se 
lected from the group consisting of acrylic acid, metha 
crylic acid, the ammonium, sodium, and potassium salts 
of said acids, acrylamide, and methyl acrylamide. 

4. As an article of manufacture, a backing support 
member provided with an aluminum surface and having 
chemically united over said aluminum surface a ?lm of 
a condensed silane consisting essentially of vinyl tri 
chloro silane, and a hydrophilic overcoat of a copolymer 
adhered to said ?lm consisting essentially of the reaction 
product of said condensed silane with an acrylic com 
pound selected from the group consisting of acrylic acid, 
methacrylic acid, the ammonium, sodium, and potassium 
salts of said acids, acrylamide, and methyl acrylamide. 

5. As an article of manufacture, a backing support 
member provided with an aluminum surface and having 
chemically united over said aluminum surface a ?lm of 
a condensed silane consisting essentially of vinyl tribro 
mo silane, and a hydrophilic overcoat of a copolymer 
adhered to said ?lm consisting essentially of the reaction 
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product of said condensed silane with an acrylic com 
pound selected from the group consisting of acrylic acid, 
methacrylic acid, the ammonium, sodium, and potassium 
salts of said acids, acrylamide, and methyl acrylamide. 

6. A process of applying a hydrophilic surface to a 
member comprising applying to the member a solution of 
a vinyl tri-substituted silane having the general formula 
CH2CHSiR3, wherein R is a monovalent substituent se 
lected from the group consisting of methoxy, ethoXy, 
propoxy, butoxy, pentoxy, phenoxy, tolyloxy, Xylyloxy, 
chlorine, ?uorine, iodine, and bromine, drying to adhere 
the silane to the member, applying over the silane an 
acrylic compound selected from the group consisting of 
acrylic acid, methacrylic acid, the ammonium, sodium, 
and potassium salts of said acids, acrylamide, and methyl 
acrylamide in a solvent compatible with said silane, and 
copolymerizing the silane and acrylic compound. 

7. A process of applying a hydrophilic surface to a 
metallic support member comprising applying to the 
member a solution of a vinyl tri-substituted silane having 
the formula CH2CHSiR3, wherein R is a monovalent sub 
stituent selected from the group consisting of methoxy, 
ethoxy, propoxy, butoXy, pentoxy, phenoxy, tolyloxy, 
xylyloxy, chlorine, ?uorine, iodine, and bromine, drying 
to chemically bond the silane to the metallic support 
member, applying over the silane a solution of an acrylic 
compound selected from the group consisting of acrylic 
acid, methacrylic acid, the ammonium, sodium, and po 
tassium salts of said acids, acrylamide, and methyl acryl 
amide, the solvent forming the acrylic compound solution 
being compatible with said silane, and heating to co 
polymerize the silane and acrylic compound. 

8. A process as claimed in claim 7 wherein the solvent 
for the acrylic compound is one selected from the group 
consisting of methanol, ethanol, butanol, the methyl, 
ethyl, butyl, isobutyl ethers of ethylene glycol, chloro 
form, pyridine, petroleum ether, benzene, toluene, and 
Xylene. 

9. A process of applying ‘a hydrophilic surface to a 
metallic support member comprising applying to the 
member a solution of a vinyl tri-substiuted silane having 
the formula CHZCHSiRS, wherein R is a monovalent 
substituent selected from the group consisting of meth 
oXy, ethoxy, propoxy, butoxy, pentoxy, phenoxy, tolyl 
oxy, xylyloxy, chlorine, ?uorine, iodine, and bromine, 
containing an ethanolamine catalyst, drying to drive off 
the solvent of said solution and chemically unite the 
silane to the metallic support member, applying over the 
silane a solution of an acrylic compound selected from 
the group consisting of acrylic acid, methacrylic acid, the 
ammonium, sodium, and potassium salts of said acids, 
acrylamide, and methyl acrylamide, the solvent forming 
the acrylic compound solution being compatible With 
said silane, and heating to 'copolymerize the silane and 
acrylic compound. 

10. A process of applying a hydrophilic surface to a 
metallic support member comprising applying to the 
member a solution of a tri-substituted silane having the 
formula CH2CHSiR3, wherein R is a monovalent sub 
stituent selected from the group consisting of methoxy, 
ethoXy, propoxy, butoxy, pentoxy, phenoxy, tolyloxy, 
XylyloXy, chlorine, ?uorine, iodine, and bromine, drying 
to drive off the solvent of said solution and chemically 
unite the silane to the metallic support member with 
condensation to form a polysilane, applying over the 
silane an acrylic compound selected from the group con 
sisting of acrylic acid, methacrylic acid, ammonium, sodi 
um, and potassium salts of said acids, acrylamide, and 
methyl acrylamide in a solvent containing an oxidizing 
catalyst, said solvent being compatible with the silane, 
and heating from about 120° C. to 300° C. for about 10 
minutes to 12 hours to copolymerize the silane and 
acrylic compound. 

11. A process as claimed in claim 10 wherein said 
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catalyst is one selected from the group consisting of 
benzoyl peroxide, acetyl peroxide, urea peroxide, hydro 
gen peroxide, cumene hydroperoxide, and potassium per 
sulfate. 

12. A process for forming a Water-attractive surface 
on aluminum comprising applying to the aluminum :1 
solution of a vinyl tri-substituted silane having the for 
mula CHZCHSlRg, wherein R is a monovalent substitu 
ent selected from the group consisting of methoxy, ethoxy, 
propoxy, butoxy, pentoxy, phenoxy, tolyloxy, xylyloxy, 
chlorine. ?uorine, iodine, and bromine containing about 
one percent ethanolamine as a catalyst, drying to drive 
off the solvent of said solution and chemically unite the 
silane to the aluminum with condensation of the silane 
to form a polysilane, applying over the silane an acrylic 
compound selected from the group consisting of acrylic 
acid, methacrylic acid, the ammonium, sodium, and po 
tassium salts of said acids, acrylamide, and methyl acryl 
amide in a solvent, said solvent containing a free radi 
cal-forming catalyst and being compatible with said poly 
silane, and heating about 120° C. to 300° C. for about 10 
minutes to 12 hours to copolymerize the silane and 
acrylic compound. 

13. A process of applying a hydrophilic surface on a 
metal backing member comprising applying to the mem 
ber a solution of a vinyl tri-substituted silane having the 
formula CH2CHSiR3, wherein R is a monovalent sub 
stituent selected from the group consisting of methoxy, 
ethoxy, propoxy, butoxy, pentoxy, phenoxy, tolyloxy, 
xylyloxy, chlorine, ?uorine, iodine, and bromine, heating 
to drive olf the solvent of said solution and chemically 
unite the silane to the metal backing member with con 
densation of the silane to form a polysilane, applying over 
the silane an acrylic compound selected from the group 
consisting of acrylic acid, methacrylic acid, the ammo 
nium, sodium, and potassium salts of said acids, acryl 
amide, and methyl acrylamide in a solvent compatible 
with said silane, penetrating the outer portion of the 
silane with the acrylic compound solution, controlling the 
amount of penetration by the temperature and time of 
exposure of the acrylic compound solution with the silane, 
and heating to copolymerize the penetrated silane with 
the acrylic compound to form a copolymer coat over the 
condensed silane. 

14. As an article of manufacture, a metal support 
having a coat of a polysilane chemically united therewith, 
said polysilane being formed from a vinyl tri-substituted 
silane having the formula CH2CHSiR3, wherein R is a 
monovalent substituent selected from the group consist 
ing of methoxy, ethoxy, propoxy, butoxy, pentoxy, phen~ 
oxy, tolyloxy, xylyloxy, chlorine, ?uorine, iodine and 
bromine, and a hydrophilic ?lm of a copolymer over 
lying and adhering to said coat consisting essentially of 
the reaction product of said vinyl tri-substituted silane 
with a water soluble salt of an acrylic acid. 
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15. A process of applying a hydrophilic surface to a 

metallic support member comprising applying to the 
member a solution of a tri-substituted silane having the 
formula CH2CHSiR3, wherein R is a monovalent sub 
stituent selected from the group consisting of methoxy, 
ethoxy, propoxy, butoxy, pentoxy, phenoxy, tolyloxy, 
xylyloxy, chlorine, ?uorine, iodine, and bromine, drying 
to drive 0E the solvent of said solution and chemically 
unite the silane to the metallic support member with con 
densation to form a polysilane, applying over the silane 
a water soluble salt of an acrylic acid in a solvent con 
taining an oxidizing catalyst, said solvent being com 
patible with the silane, and heating to copolymerize the 
silane and acrylic compound. 

16. As an article of manufacture, a support having a 
coat of a polysilane adhered thereto, said polysilane being 
formed from a vinyl tri-substituted silane having the 
formula CH2CHSiR3, wherein R is a monovalent sub 
stituent selected from the group consisting of methoxy, 
ethoxy, propoxy, butoxy, pentoxy, phenoxy, tolyloxy, 
xylyloxy, chlorine, ?uorine, iodine and bromine, and a 
hydrophilic ?lm of a copolymer overlying and adhering 
to said co-at consisting essentially of the reaction prod 
uct of said vinyl tri-substituted silane with a water solu 
ble salt of an acrylic acid. 

17. As an article of manufacture, a support having a 
coat of a polysilane adhered thereto, said polysilane being 
formed from a vinyl tri-substituted silane having the 
formula CH2CHSiR3, wherein R is a monovalent sub~ 
stituent selected from the group consisting of methoxy, 
ethoxy, propoxy, butoxy, pentoxy, phenoxy, tolyloxy, 
xylyloxy, chlorine, ?uorine, iodine and bromine, and a 
hydrophilic ?lm of a copolymer overlying and adhering 
to said coat consisting essentially of the reaction prod 
uct of said vinyl tri-substituted silane with an acrylic 
compound selected from the group consisting of acrylic 
acid, methacrylic acid, the ammonium, sodium, and po 
tassium salts of said acids, acrylamide, and methyl acryl 
amide. 
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