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This invention relates to single- or double-edge safety 
razor blades and pertains more speci?cally to a safety 
razor blade with a coated cutting edge, having the char 
acteristic of shaving hair much more easily than blades 
heretofore known and to a method of producing such 
blades. 

Conventional steel safety razor blades to which the 
present invention may be applied to produce improved 
blades are from 0.003 to 0.015 inch thick and have 
wedge-shaped cutting edges, the included solid angle of 
which is greater than 14° and less than 35°. The faces 
or sides of some such cutting edges extend back from the 
edge for a distance up to as much as 0.1 inch or even 
more. Each face need not be a single planar uninter 
rupted continuous surface or “facet,” but may consist 
of two or more “facets” formed by successive grinding 
or honing operations and intersecting each other along 
zones generally parallel to the ultimate edge. The ?nal 
facet, i.e., the facet immediately adjacent the ultimate 
edge, may have a width as little as 0.0003 inch or even 
less'as compared to the diameter of a beard hair which 
averages about 0.004 to 0.005 inch, while the thickness 
of the ultimate edge itself is generally less than 6000 
Angstrom units and preferably less than 2500 Angstrom 
units. The steel of which the blade edge is composed 
may be either carbon steel or hardenable stainless steel. 
In either case it is hardened by a suitable heat-treating 
process. There is a limit to the extent to which the blade 
subsequently may be heated since excessive reheating will 
lead to loss of hardness. As a general rule the hardened 
blade edges cannot be subjected to a temperature above 
about 400° F. for more than ?ve minutes Without risk 
that some objectionable tempering or softening of the 
steel will occur. However, the coating may also be ap— 
plied to blades having cutting edges of (or coated with) 
metals or metal alloys other than steel or stainless steel. 
As is well known, such conventional steel razor blades 

despite their sharpness cannot be employed for shaving 
a dry beard without excessive discomfort and pain, and 
it is as a practical matter necessary to employ with them 
a beard-softening agent such as water and/or a shaving 
cream or soap. The pain and irritation produced by 
shaving dry are due to the excessive force required to 
draw the_cutting edge of the blade through the un-‘ 
softened beard hairs, which force is transmitted to the 
nerves in the skin adjacent the hair follicles from which 
the beard hairs extend, and, as is well known, the irrita 
tion produced by excessive pulling of these hairs may 
continue for a considerable period of time after the pull 
ing has ceased. Although a variety of materials have 
been applied both to the cutting edges of blades and to 
the beard hair in an eifort to reduce the pull, the only 
materials which have been found commercially useful 
are those which soften the beard hair itself. 

Applicants have discovered that a steel razor blade on 
a cutting edge of which there is a thin layer of certain 
gel material which is adherent to the underlying steel 
provides an easier shave as well as aremarkable reduc¢ 
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tion in pull; i.e., reduction in the force required to cut or 
sever the beard hairs, making it less important to soften 
the beard as completely as is customary, therefore mak 
ing it possible to employ a shorter time for the beard 
softening step. Tests of the cutting ability of the coated 
blades, off the face, under mechanically controlled con 
ditions indicate that the force required to out water 
softened hair is greatly reduced by the present invention. 
This reduction in pull and easier shave may persist dur 
ing several successive shaves with the same coated blade 
edge, although it does not last inde?nitely. Other impor 
tant advantages are realized in the use of this invention, 
such as inhibition of the blade edges against chemical de 
terioration during shaving. 
The layer of gel material may extend over the entire 

wedge faces back from the ultimate edge or even farther, 
or it may cover only the portion of the ?nal facet im 
mediately adjacent to the ultimate edge. It has been 
found that in some cases exceedingly thin layers of the 
order of 300 Angstrom units or less in thickness, so thin 
that their presence can be detected only with consider 
able di?iculty, are recognizably effective during the ?rst 
facial shave with the blade. There is no precise upper 
limit on the thickness of the layer of material, and it has 
been found that thicknesses very many times as great as 
the above-mentioned order of thickness are satisfactory 
in some cases. The thickness need not be and usually 
is not uniform throughout the extent of the layer, but 
tapers off at the margins. 

Razor blades of the present invention which exhibit a 
pattern of spectral interference fringes (when examined 
at a magnification of several hundred diameters using 
vertical illumination with white light and with the ob 
served surface normal to the optical axis of the micro 
scope) possess excellent shaving properties; the total 
number of fringes observed in the areaextending back 
0.002 inch from the ultimate edge of the blade averages 
12 for these blades, indicating that the coating increases 
in thickness gradually from the ultimate edge to an 
average thickness of 2.4 microns at a distance of 0.002 
inch. In arriving at these values, a refractive index of 
1.5 and a half-wave length for white light of 3000 
Angstroms were used. 

It has also been found that by using monochromatic 
illumination, for example the yellow line of sodium or 
the green line of mercury, it is possible to observe many 
more fringes, depending on the thickness and contour of 
the ?lm. 
The preferred form of material is a stable soft gel 

which is adherent to the underlying steel surface. The 
word “gel” as used in the speci?cation and claims means 
a structure that consists of a cross-linked polymer which 
has an insoluble infusible coherent three-dimensional net 
work within which is contained ?uid material of lower 
molecular weight. This structure is to be distinguished 
from a hard vitreous one. By the term “soft gel” is 
means that the gel has a low shear resistance, either in its 
interior or at its surface or both, as distinguished from 
hard vitreous materials. By “stable” is meant that a 
blade cutting edge coated with the soft gel material will 
still possess superior shaving characteristics when stored 
under normal market conditions for a period of at least 
three months. Preferably the gel should be insoluble in 
water and conventional shaving soaps or creams and be 
non-toxic. Such a composition is provided by curing in 
situ on the blade a selected organosilicon-containing poly 
mer having a plurality of siloxy groups, i.e., in which sil 
icon is linked through oxygen to silicon or to other ele 
ments in the polymer framework, such as an organosilox 
ane, a silyl polyester, or a modi?ed organosiloxane in 
which a minor proportion of the silicon atoms have been 
replaced by atoms of another metal. ‘. The curing serves, 
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to provide a cross-linked structure in which a proportion 
of silicon atoms in the polymer chains are cross-linked 
and in which the polymer is adherent to the underlying 
steel blade. The curing is preferably carried out by 
heating in hot air, called “air-curing", although prolonged 
exposure at room temperature to radiation such as from 
radium is also effective. It is not essential that all of 
the curing be done in situ, since the organosilicon-con 
taining polymer may be partly cured in advance and the 
cure completed in situ on the blade. 

While the theory of operation of the present invention 
may not be fully understood and applicants do not wish 
to be bound by the following explanation, it is believed 
that the reduced pull in shaving results mainly from a 
shearing of the organosilicon-containing polymer during 
cutting. The total force required to cut hair involves 
at least two components. One is the force needed to 
push the ultimate cutting edge through the hair, and the 
other is the force needed to overcome the friction caused 
by the pinching and adhesion of partially severed hair 
on the ?anks of the wedge-shaped cutting edge. The 
latter is believed to be the major component of the total 
force required to sever the hair. For example, in the 
case of an axe cutting into the side of a tree, the pinching 
friction on the ?anks of the cutting edge becomes so 
great that the axe stops before it penetrates far into the 
Wood. Heretofore, many efforts to improve shaving 
have been directed to perfecting the cutting edge and to 
softening the hairs to be cut. Shaving soaps and creams, 
until applied long enough to soften the heard by wetting 
it, have little effect in reducing the total force needed to 
sever hair. The present invention is believed to reduce 
that force in a novel manner by interposing between 
the blade and the hair a material which adheres ?rmly 
to the ?anks of the cutting edge throughout the shaving, 
but easily shears either within itself or at its interface 
with the hair. This shearing may be accompanied by ex 
pression of fluid from the material. 

Certain criteria consistent with the foregoing theory, 
are required to obtain the bene?ts of the invention. The 
adhesion or bonding of the material to the facets adjacent 
the cutting edge must be great enough so that the ?lm is 
not entirely removed from the facet surface adjacent the 
cutting edge during shaving. The cohesion within the 
material or its adhesion to the hair must be less than its 
adhesion or bonding to the metal surface, permitting the 
material to shear without being completely removed 
from the metal. The force required to cause such shear 
ing should be small enough that the total force required 
to cut hair with a treated blade is less than that required 
with an untreated blade. The material should have sul? 
cient compressive strength so that gross contact between 
hair and metal does not occur. These criteria are met by 
a treated blade, leading to a great reduction in the pull 
on hairs and in the consequent discomfort in shaving. 
Inasmuch as the number of shaves during which the effect 
of the material persists is limited to several shaves, it is 
believed that attrition of some of the material occurs dur 
ing use. 
The extent to Which the coating shears depends upon 

the state of cure. ‘In the case of methyl hydrogen 
siloxane (such as is used in Example 1 below), a relative~ 
1y thick coating (10 microns at a distance of- 0.005 to 
0.006 inch from the ultimate edge) cured for a short time, 
the top portion of the coating usually remains liquid, and 
is removed when the blade is ?rst used, leaving on the 
surface on the metal a layer of polymeric gel less than 
1 micron thick Which is still effective to produce the 
greatly improved shaving characteristics of the present 
invention for at least one shave. 
When the same type of coating is cured for a somewhat 

longer time, the entire mass of the coating becomes a gel; 
however, it is still soft and Weak enough that during the 
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4 
extending back about 0.002 to 0.005 inch from the ulti 
mate edge. The remaining thin layer, which is strongly 
adherent to the underlying metal, remains effective for a 
number of shaves. 
The 10 micron thick coating may be cured for a still 

longer time, until the entire mass of the coating becomes 
a stiffer material, and still retain its effectiveness. 
When a ?lm of the same material and thickness is cured 

to a still greater extent, it becomes a hard glassy coating 
which may exhibit occasional abrupt fractures. A blade 
having such a coating is no better than an untreated blade 
in shaving quality and may be worse. 

Blades bearing a very thin initial. coating, of the order 
of 1 to 2 microns thick, of the same material exhibit 
much the same behavior as the cure is progressively in 
creased, except that the residual ?lm left next to the 
metal after removal of the overlying liquid or very soft 
gel may be less than 2000 Angstrom units thick, as shown 
by the absence of any interference fringes. 
Very thick coatings of the same material, many times 

as thick as the 10 micron coating described above, should 
‘not be cured beyond the point (described above) at which 
the upper portion of the coating is pushed away during 
the ?rst’use of the blade. 
The useful range of curing is wide but not unlimited 

and will depend on the particular organosilicon-contain 
ing polymer employed in the present invention; in the 
case of methyl hydrogen siloxane, the range is fairly 
wide but ‘by no means unlimited. Undercuring as well as 
overcuring produces coatings which do not improve the 
shaving properties of the blades. The organosilicon 
containing polymer coating when uncured or under 
cured has little or no adherence to the steel surface of 
the blade. It is believed that it is this lack of adequate 
adherence to the steel surface which makes the under 
cured coating ineffective, as the coating will be wiped 
off the blade in the ?rst few strokes of the shaving opera 
tion. When overcured, the organosilicon-containing 
polymer coating strongly adheres to the steel surface of 
the blade but does not shear easily in the interior of the 
coating, nor at the interface with the hair, and it is be 
lieved that it is this high shear resistance which makes 
the overcured coating ineffective. Thus, between the 
undercured and overcured conditions, there exists a re- ‘ 
gion of effective cures which impart to the blade the re 
markable shaving properties never previously achieved. 
The organosilicon-containing polymers useful in this 

invention include the organosiloxanes. These are chemi 
cal compounds characterized chie?y by a network of 
alternate silicon and oxygen atoms in which most of 
the silicon atoms bear organic substituent groups attached 
through carbon-silicon bonds. They are by their nature 
polymeric substances, existing as linear chains or cyclic 
polymers. 

The nature of the individual substitutent groups affects 
the chemical .as vwell as the physical properties of the 
organosiloxane, while the length of the chains and the 

_ number of cross-links (the result of some form of curing) 
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?rst shave this upper portion is pushed away from the ' 
underlying thin (less than 2 microns) layer in the zone 

affects primarily the physical properties. In general, in 
the case of an organosiloxane having speci?c alkyl sub 
tituent groups, the viscosity increases with chain length. 
When a large proportion of the substituent groups are 
hydrogen atoms, the organosiloxane is readily cured or 
cross-linked by an oxidation reaction; when the substit 
uent groups are aromatic, such as phenyl groups, they 
are very much less subject to oxidation. 
When little or no cross-linking is present, dimethyl 

siloxanes are ?uids; as the chain length of the siloxane 
increases, the viscosity of the fluid increases to the point 
where the material becomes a guru. As a ?uid dimethyl 
siloxane is cured or cross-linked it becomes a gel, and 
as the extent of cross-linking increases it becomes pro 
grcssively harder and more brittle until it loses its gel 
character and becomes an increasingly hard and in?exible 

_ rosin-like ‘material. 
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It will be seen that the proportion of structural units 
of an organosiloxane is governed by its composition; 
hence the average functionality is indicated by the 
average or empirical composition as Well as by the struc 
tural formula. Thus the average compositions (CH3)2SiO 
and (CH3)HSiO would correspond to organosiloxane 
polymers made from bifunctional units, such as a viscous 
liquid or soft gum or elastomer, whereas a composition 
CH3SiO1_5 would correspond to a polymer made from 
units having an average functionality of three, and hence 
a thoroughly cross-linked siloxane resin. Since the com 
position CH3SiO1_5 could equally well represent a poly 
mer composed entirely of 

I 
0 

units, or one composed of equal numbers of 

C H3 
and 

units, it follows that average composition is the conven 
tional way of describing a given siloxane polymer. How 
ever, it will be obious to those skilled in the art that very 
high proportions of trifunctional and tetrafunctional units, 
even though they be compensated by equivalent numbers 
of monofunctional units, may cause sterochemical inter 
ference with the condensation process, so that the curing 
characteristics of the polymer are changed. For this 
practical reason, in each organosiloxane system, indeed in 
each organosilicon-containing polymeric system, the sub 
stitution of trifunctional (or tetrafunctional) plus equiva 
lent monofunctional units must be limited to a minor 
proportion so that it does not interfere with curing to 
the desired soft gel which is adherent to the steel. 
The organosiloxanes employed for cross-linking on the 

blade may be generally de?ned, having in mind the quali 
?cations of the preceding paragraphs, as initially liquid 
polymers composed of molecules containing a chain of 
alternating silicon and oxygen atoms, essentially each 
silicon atom within the chain having bonded to it two 
substituent groups. A substantial number of these 
groups should be either methyl groups or hydrogen atoms 
in order to permit curing to the desired soft gel, but a. 
variety of other groups such as ethyl, n-propyl, i-propyl, 
n-butyl, n-amyl, vinyl, allyl or phenyl groups may be 
present provided they are limited to a proportion which 
is low enough not to interfere with curing to the desired 
soft gel which is adherent to the steel. When all of the 
substituent groups are hydrogen, the liquid polymer tends 
to overcure to the undesired hard glassy condition. The 
minimum as well as the maximum proportion of hydro 
gen atoms which may be replaced by the other sub 
tituent groups varies depending upon the nature of the 
other substituent group present. From about 40% to 
100% of the hydrogen atoms may be replaced by methyl 
groups, but only about 40% to 80% of the hydrogen 
atoms may be replaced by ethyl groups, and only about 
40% to 50% by n-propyl or by n-butyl groups. Even 
though organosiloxanes having higher proportions of 
hydrogen atoms than those stated above can be applied 
to blades to give the results of the present invention for 
a short time after cure, we have found that such organo 
siloxanes tend to overcure during storage for the normal 
period between production and consumer use; hence such 
organosiloxanes can be used only under special condi 
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tions, as for example by applying them to the blade edge 
immediately before use. Phenyl groups, isopropyl 
groups, vinyl groups, allyl groups, and n-amyl groups can 
be present in the molecule only when some additional 
substituent group other than hydrogen alone is also 
present. - 

In the case of dimethyl siloxane, up to about 15% of 
the methyl groups may be replaced by phenyl groups, up 
to about 30% may be replaced by i-propyl groups, up to 
about 50% may be replaced by n-propyl or by n-amyl 
groups, and up to about 70% may be replaced by ethyl 
groups without destroying the effectiveness of the mate 
rial, while in the case of methyl hydrogen siloxane up to 
about 40% of the methyl groups present may be replaced 
by phenyl groups, and up to about 60% of the methyl 
groups may be replaced by i-propyl groups. It is also 
possible to replace a very small proportion of the methyl 
groups in dimethyl siloxane with vinyl or with allyl groups. 
These polymers may be cyclic or open-chain in nature, 

in which latter case the terminal groups at each end of 
the polymer chains are usually hydroxyl groups'or ali 
phatic or aromatic groups. 
The desired organosiloxanes may also be de?ned as 

initially liquid polymers having structures with the aver 
age composition [RR’--Si—O]n in which R and R’ are 
hydrogen or organic groups as speci?ed above and in 
which n may have an average value up to 5000 or even 
more. 

We have found that polymers having low values of n 
are di?icult to use for a variety of reasons. When their 
boiling points are too low, they volatilize and fail to cure 
in situ. When they have non-condensible end groups 
such as trimethylsiloxy groups and are of low molecular 
weight, they do not form the desired soft gel even when 
they do not volatilize. In both cases, however, the pres 
ence of a very small proportion of higher polymeric 
material in the composition may result in a satisfactory 
coating. Low molecular weight materials having con 
densible end groups, i.e., hydroxyl groups, are more useful 
than equally low molecular weight materials having non 
condensible end groups. In the case of linear dimethyl 
siloxanes with terminal hydroxyl groups or of cyclic di 
methyl siloxanes in which rupture of the ring produces 
condensible end groups, a polymer having a value of n 
of the order of 7 or more is easy to use. It is preferable 
to avoid dit?culties by using much higher molecular 
weight materials. 

It will be understood that it is also possible to apply 
to the cutting edge of the blade a material which is itself 
not an initially liquid organosiloxane but which is con 
verted to a siloxane in place. For example, octamethyl 
cyclotetrasilazane, [(CH3)2—-Si—NH]4, when applied to 
a razor blade cutting edge and allowed to stand in the 
atmosphere for an extended period, hydrolyzes to form a 
liquid siloxane which can then be cured in the usual 
manner. 

Best results are obtained with those organosiloxanes 
in which R is methyl and R’ is hydrogen or methyl. Of 
these the liquid methyl hydrogen siloxanes having the 
average composition [(CH3)HSiO]n in which n has an 
average value as set forth above are particularly preferred, 
although liquid dimethyl siloxanes in which n averages as 
above are also quite effective. It will be understood that 
the compositions referred to are average compositions 
only and that any given linear polymer molecule need not 
be made up of a chain of units all of which are identical 
to each other. Indeed, mixtures of different polymer 
molecules may be employed, which mixtures have the 
average composition indicated above. For example, 
methyl hydrogen siloxane may be made up of a mixture 
of polymer molecules containing 
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groups and polymer molecules containing 
H 

—S‘i—O— 
l1 

groups, as well as polymer molecules containing 

groups; indeed, this material may contain polymer mole 
cules each of which includes two or all three types of 
groups. Such mixtures may be prepared by co-hydrolysis 
of combinations of dimethyldichlorosilane, methyldichlo 
rosilane, and dichlorosilane. 

It will also be clear that the optimum curing conditions 
for a polymer of the composition (Cl-192810 differ from 
those for a polymer of the composition (CHQHSiO since 
Si—H bonds are known to oxidize more readily than 
methyl groups attached to silicon. Similarly, the curing 
conditions must depend upon the molecular weight of the 
siloxane composition, for at too high a temperature a 
volatile polymer of low molecular weight will evaporate 
before it can cure by oxidation. 
The initially fluid or liquid polymer is preferably ap 

plied directly to clean faces of the safety razor blade edge 
in any suitable manner; for example, by dipping'or im 
mersing the blade edge in the ?uid polymer, by spraying 
the ?uid polymer onto the cutting edge, or by flowing the 
?uid polymer onto the edge from a capillary, or by strop 
ping it on. It is desirable, in order to obtain optimum 
adhesion or bonding of the polymer to the underlying 
metal of the blade, that all foreign material such as or 
ganic greases and oils are removed from the blade faces 
before the liquid polymer is applied. This may be ac 
complished, for example, by washing the blade with a 
volatile solvent such as benzene, trichloroethylene, or car 
bon tetrachloride and drying. It may be desirable to thin 
or dilute the polymer by the addition of a suitable inert 
volatile organic solvent or diluent such as carbon tetra 
chloride, hexamethyl disiloxane, or 1,4-dioxane in order 
to facilitate application of the polymer to the sharpened 
edge of the razor blade. After a cutting edge of the blade 
is coated and any solvent or diluent has been evaporated, 
the ?uid polymer must be partly cured in situ to a gel 
material. 
When the cure is carried out by heating the coated 

blade in a hot air oven, the range of time and tempera 
ture required will also depend upon the volume of air 
in the oven and its circulation rate as well as upon the 
size, mass and geometry of the individual blades and 
of the coating and the total number present in the oven 
at any one time, all of which factors affect the rate of 
heat transfer to the coating and the rapidity at which it 
is heated. If the cure is insufficient, so that the organo— 
silicon-containing polymer remains essentially a liquid, 
it is not substantially more effective than other liquids, 
for example lubricating oils, and it fails to enhance the 
apparent sharpness of the blade and fails to reduce the 
pull. If the cure is continued too long, it also fails to 
produce the desired results, and under some circumstances 
an overcure may even result in a blade inferior to the 
original uncoated blade, particularly when the coating 
is initially relatively thick. It may be desirable in some 
cases to cool the heated blade rapidly in a stream of air 
to prevent overcure. 
' In the case of siloxane chains having the average com 
position (CH3)HSiO, an effective cure may be accom 
plished by heating the blade in the presence of air at 
300° F. for about ?fteen minutes. In general, heating 
at 285 °—340° F. for two to ?fteen minutes in the pres 
ence of air is preferred. An e?ective cure may also be 
achieved by heating the blade coated with the liquid poly 
mer for a longer period of time at a lower temperature, 
for example for a period of about two and a half hours 
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at200° F., or'for a shorter period of time at a higher 
temperature, as for example for about twenty seconds 
at 400° F. It may be desirable to include additives which 
may be either chemically inert or chemically active as 
in Examples 2 and 3. 
The time and temperature required for the desired 

extent of cure may be reduced by employing in conjunc 
tion with the liquid polymer composition suitable known 
catalysts. Examples of such catalysts are choline bicar 
bonate, ammonium hydroxide, piperidine, dibutyl tin di 
laurate, tin laurate, and zinc naphthenate. The minimum 
cure required for any given liquid organosilicon-contain 
ing polymer starting material will. also vary depending 
upon its chain length, lower temperatures and shorter 
times being required for starting materials of longer chain 
lengths. ~ . 

It is possible to determine readily when the liquid 
organosilicon-containing polymer has achieved the desired 
extent of cure by employing simple tests. In the case 
of liquid siloxanes having chains with an average com 
position (CH3)HSiO, if the material is completely re 
moved by wiping with a felt or cloth or if it dissolves 
completely in carbon tetrachloride at room temperature, 
the cure is less than the minimum required. One of the 
best tests is, of course, to shave with treated and untreated 
blades and compare the results. 
The following speci?c examples are illustrative of the 

nature of the present invention. In each example, except 
Example 8, the blades employed were all hardened, lac 
quered, standard carbon steel double-edge safety razor 
blades of 0.005-inch thickness (Gillette Blue Blades). 
The fringes reported were in all cases observed using 
white light. In the examples each of the treated blades 
was found by actual shave tests to have remarkably im 
proved shaving characteristics as compared with a like 
blade untreated. , 

Example 1 

An endless steel conveyor band provided with pairs 
of projecting nibs for holding blades in position on its 
upper horizontal face with their edges parallel to the 
direction of advance was mounted so that it advanced the 
blades continuously into, through and out of an elongated 
heater. The |band width was less than half the width 
of‘ the blades and approximately 0.05 inch thick, the nib-s 
being arranged so that successive blades were spaced 
apart by somewhat less than % inch. The heater, a 
three-feet long generally rectangular mass of aluminum 
weighing many times as much as an equal length of band 
and blades, had a longitudinal internal central passage 
only slightly greater in cross section than the band with 
the blades carried by it. Electrical resistance strip heat 
ers were provided along the top and bottom of the heater, 
the temperature being controlled by thermocouples seated 
in wells in the heater walls adjacent the passage. The 
speed of the band was adjusted so that each blade re 
quired three minutes to pass through the heater, which 
was maintained at 320° F. 
The ‘blades to be treated were washed with trichloro 

ethylene, dried and mounted on the advancing conveyor 
band and were carried through-an applicator station 
spaced approximately 31/2 feet in advance of the entrance 
to the heater. At the applicator station both cutting 
edges of each blade were advanced longitudinally through 
laterally open narrow channels supplied with a 12% by 
volume solution in carbon tetrachloride of methyl hydro 
gen siloxane having the average ‘composition (CH3)HSiO 
and having a reduced speci?c viscosity of 0.08 as deter 
mined on an Ostwald-Cannon-Fenske Viscometer ASTM 
Series 50 (which viscometer is described in the appendix 
to ASTM Tentative Method D—445—46—T) using 5 ml. 
of a xylene solution containing 10 g. of the siloxane per 
100 ml. of solution at 27° C. Each cutting edge thus 
acquired a coating of the solution. As the blades con 
tinued to advance toward the heater, the carbon tetra 
chloride evaporated. After a single passage through the 
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heater, the blades were allowed to cool in air. The 2 
blades had on the cutting edges a coating of a soft gel 
which was adherent to the underlying steel and which 
exhibited a pattern of seven interference fringes in the 
zone extending back 0.001 inch from the ultimatevedge. 

Example 2 
The procedure was the same as in Example 1 except 

that the coating material employed was a 12% by volume 
solution of the same organosiloxane in redistilled hexa 
methyldisiloxane as solvent, the solution also containing 
1% by weight of dispersed ?nely divided molybdenum 
disul?de (Molykote Type GX, Alpha Molykote Corp.). 
The blades had on their cutting edges a coating of a soft 
gel material adherent to the steel. The coating exhibited 
no pattern of interference fringes, being less than 2000 
angstroms thick in the zone extending 0.001 inch from 
the ultimate edge. ' 

Example 3 

The procedure was the same as in Example 2 except that 
the molybdenum disul?de was replaced by ?nely divided 
silica (Godfrey L. Cabot, Inc., Cab-o-sil Fluffy 2491). 
The coating on the cutting edges was a soft gel structure 
adherent to the steel and displayed no interference fringes, 
being less than 2000 angstroms thick in the zone extending 
0.001 inch back from the ultimate edge. 

Example 4 
The procedure was generally the same as that de 

scribed in Example 1. However, the coating composition 
consisted of a mixture of one part by volume of the 
methyl-hydrogen siloxaneof Example 1 dissolved in one 
part by volume of 1,4-dioxane, to which solution there 
was added, with thorough stirring, an equal volume of a 
mixture consisting of 50% by volume of a 44% by weight 
aqueous solution of choline bicarbonate and 50% by 
volume of 1,4-dioxane. The mixture was allowed to stand 
15 minutes at room temperature before being applied to 
the blades. In addition, the speed of the band conveyor 
was increased so that each blade required only 9.5 sec 
onds to pass through the heater. Each blade was found 
to have on its cutting edges a soft gel coating adherent 
to the underlying steel and displayed ?ve interference 
fringes in the zone extending 0.001 inch from the ultimate 
edge. 

' Example 5 

A high molecular weight dimethyl siloxane having 
the average composition (CH3)2SiO was prepared by 
catalytic isomerization and polymerization of the cyclic 
tetramer, the product having a reduced speci?c viscosity 
of 0.4, determined as described in Example 1 (except 
that the solution contained 5 g. of the siloxane per 100 
ml. of solution instead of 10 g.) A 12% by volume solu 
tion of this siloxane in carbon tetrachloride was em 
ployed as the coating composition in a procedure like that 
described in Example 1 except that the conveyor band 
was stopped so that each blade remained in the heater 
for thirty minutes. The treated blades had a thin layer 
of soft gel on their cutting edges adherent to the steel and 
displaying four fringes in the zone within 0.001 inch fro 
the ultimate edge. ‘ 

Example 6 - 

Ethyl hydrogen siloxane having the average composi 
tion (C2H5)HSiO and having a reduced speci?c viscosity 
of 0.03, determined as described in Example 1, was em 
ployed as the coating composition without any solvent. 
A stack of approximately 50 blades, previously washed 
with trichloroethylene and dried and arranged with their 
flat sides in contact and with their edges aligned, was 
dipped manually in a pool of the liquid siloxane so that 
each sharpened edge along its entire length barely touched 
the liquid surface. The blades were then mounted on 
pairs of steel spindles, each blade being spaced %4 inch 
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inch diameter washers so as to ensure uniform heating. 
A holder carrying seven such pairs of spindles with their 
stacks of blades arranged so that the edges of successive 
stacks were about 1A inch apart and having a total loaded 
weight of approximately 650 g. was placed in a hot air 
oven (Thelco No. 18-A—D—9, Precision Scienti?c Co.) 
set at 320° F. and allowed to remain for twenty minutes, 
after which the blades were removed and allowed to 
cool in air. Each blade had on its cutting edges a thin 
layer of soft gel material adherent to the'steel and display 
ing ?ve fringes in the zone within 0.001 inch from the 
ultimate edge. 

Example 7 
A solution (50% by volume) of n-propyl hydrogen 

siloxane in xylene was employed as the coating composi 
tion and was applied to the blades as described in Example 
6. The siloxane had the average composition 
(C3H7)HSiO and a reduced speci?c viscosity of 0.03, 
determined as described in Example 1 above, except that 
the xylene solution contained 20 g. of siloxane in 100 m1. 
of solution. 
The blades ‘on their spindles were placed in a hot air 

oven (Blue M Model OV-50, Blue M Electric Co.) set 
at 320° F. and allowed to remain 21/2 hours, then were 
cooled in air. The ?nished blades had a thin layer of 
soft gel structure on their cutting edges adherent to the 
steel and displaying three fringes in the zone extending 
0.001 inch from the ultimate edge; the fringes in this 
case were all grouped in the rear portion of the zone, no 
fringes at all appearing in the ?rst quarter of the zone 
adjacent the ultimate edge. 

Example 8 

There was used as the coating composition a 12% by 
volume solution of the methyl hydrogen siloxane of Ex 
ample 1 dissolved in redistilled hexamethyl disiloxane as 
solvent. The coating composition was applied to stain 
less steel double-edge safety razor blades purchased on 
the open market following the procedure described in 
Example 1. The blades had on the cutting edges a coating 
of soft gel adherent to the steel which exhibited three 
fringes in the zone extending 0.001 inch from the ultimate 
edge. 

- Example 9 

Liquid ethyl methyl hydrogen siloxane without sol 
vent was applied to the blade edges as described in Ex 
ample 6. ,The siloxane had the average composition 
RRSiO in which 13% of the R groups were ethyl, 40% 
were methyl and 47% were hydrogen, and had a reduced 
speci?c viscosity of 0.06 determined as described in Ex 
ample l. 
The blades, after coating of their edges, were stacked on 

spindles and placed in a hot air oven as described in Ex 
ample 7 where they remained for six minutes. After 
cooling in air the blades had a thin coating of soft gel 
material on their cutting edges adherent to the steel and 
displayed six interference fringes in the zone within 0.001 
inch from the ultimate edge. 

Example 10 
There was used as the coating composition liquid 

ethyl methyl hydrogen siloxane having the average com 
position RRSiO in which 29% of the R groups were 
ethyl, 23% were methyl and 48% were hydrogen. It 
had a reduced speci?c viscosity of 0.02 determined as 
described in Example 7. The composition was applied 
to the blade edges manually, as described in Example 6, 
and the blades stacked on spindles were placed in an 
oven as described in Example 7 where they remained 

‘ for 10 minutes, after which they were cooled in air at 
room temperature. The finished blades carried on their 
cutting edges an adherent coating of‘ soft gel material 
which exhibited six interference fringes in the zone ex 
tending0._001 inch'from, the, ultimate edge. 
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Example 11 ~ 

Liquid ethyl methyl siloxane having the average com 
position RRSiO in which 30% of the R groups were 
ethyl and 70% were methyl was employed as the coating 
composition without any solvent. The siloxane had a 
reduced speci?c viscosity of 0.09 determined as described 
in Example 7. The composition was applied to the blade 
edges manually as described in Example 6, and the blades 
stacked on spindles were placed in an oven as described 
in Example 7 where they were allowed to remain for 
?ve hours, after which they were cooled in air at room 
temperature. The resultant blades carried a layer of 
adherent polymeric material in the form of a soft gel 
structure on their cutting edges, but in this case dis 
played no interference fringes, being less than 2000 
angstrom units thick in the zone Within 0.001 inch from 
the ultimate edge. ' 

Example 12 
There was employed as the coating composition liquid 

n-butyl hydrogen siloxane having the average composi 
tion (C4H9)HSiO. The siloxane had a reduced speci?c 
viscosity of 0.14 determined as described in Example 1 
(except that the xylene solution contained 2 g. of silox 
ane per 100 ml. of solution instead of 10 g.). The ma 
terial was applied to the blade edges as described in Ex 
ample 6, and the ‘blades were allowed to remain in the 
oven as described in Example 7 for twenty-four hours, 
after which they were cooled in air. The resultant blades 
carried a layer of adherent polymeric ‘material in the 
form of a soft gel structure on their cutting edges and 
exhibited ?ve fringes in the zone within 0.001 inch from 
the ultimate edge. 

Example 13 
There was employed as the coating composition liquid 

methyl hydrogen siloxane having a reduced speci?c vis 
cosity of 0.08 determined as described in Example 1. 
The mateiral was applied to the blade edges and cured 
as described in Example 6, except that the oven was 
maintained at 332° F. instead of 320° F. and the blades 
were allowed to remain in it for only three minutes. 

After cooling in air, the coated blades were then ex 
tracted for 21 hours with benzene at reflux temperature 
in a Soxhlet extractor. During the extraction a portion 
of the gel material on the cutting edges was dissolved 
and carried away by the benzene. The benzene~extracted 
‘blades were then dried in air at room temperature and 
were found to exhibit ‘?ve fringes in the zone within 
0.001 inch of the ultimate edge. 

Example 14 
There was employed, as the coating composition, liq 

uid phenyl methyl siloxane having the average compo 
sition RRSiO, in which 15% of the R groups where phe11— 
yl and 85% were methyl. The siloxane had a reduced 
speci?c viscosity of 0.02 as determined in Example 1. 
The composition was applied to the blade edges manually 
as described in Example 6, and the blades stacked on 
spindles were placed in an oven as described in Example 
7, where they were allowed to remain for 30‘ minutes, 
after which they were cooled in air at room temperature. 
The resultant blades carried a layer of adherent poly 
meric material in the form of a soft gel structure on their 
cutting edges adherent to the steel and displayed 12 
fringes in the zone extending 0.001 inch from the ulti 
mate edge. 

Example 15 
A solution (20% by volume) of modi?ed methyl hy 

drogen siloxane in redistilled hexamethyl disiloxane sol 
vent was employed as the coating composition. The 
methyl hydrogen siloxane had the average composition 
(CH3)HSiO and the polymer chains were terminated 
with the group —-0CH2(CF2)3CF2H. This polymer had 
a reduced speci?c viscosity of 0.03 determined as in 
Example 12 above. The composition was applied to the 
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12 
blade edges as described in Example 6, and the blades 
stacked on spindles were placed in an oven as described 
in Example 7, where they were allowed to remain for 
10 minutes, after which they were cooled in air at room 
temperature. The resultant blades had a layer of soft 
gel structure on their cutting edges adherent to the steel 
and displayed 12 fringes in the zone extending 0.001 inch 
from the ultimate edge. 

Example 16 
There was used as the coating composition liquid 

methyl hydrogen siloxane having the average composition 
(CH3)HSiO with a reduced speci?c viscosity of 0.08 
determined as described in Example 1. A stack of ap 
proximately 1000 blades previously washed in trichloro 
ethylene and dried and arranged with their ?at sides 
in contact and with their edges aligned was placed in a 
hot air oven (Blue M Model OV-50, Blue M Electric 
Co.) set at 340° P. where they were allowed to remain 
for 26 minutes, at which time the blade edges had 
reached 320° F. The blade stack was removed from the 
oven for about 30 seconds, during which time the edges 
were sprayed with the siloxane described above. The 
coated blades were then replaced in the same oven for 
10 minutes longer and then removed and cooled in air 
at about 50° F. until the blades reached a temperature 
of about 95° F. The ?nished blades had a thin layer 
of soft gel structure on their cutting edges adherent to the 
steel, but in this case displayed no interference fringes, 
being less than 2000 angstrom units thick in the zone 
within 0.001 inch from the ultimate edge. 

Example 17 
There was employed as the coating composition liquid 

dimethyl silyl polyester of ethylene glycol having the 
average composition (CH3)2SiOCH2CH2O and having a 
reduced speci?c viscosity of 0.008 determined as de 
scribed in Example 1. The material was applied to the 
blade edges as described in Example 6, and the blades 
were allowed to remain in the oven as described in Ex 
ample 7 for two hours, after which they were cooled in 
air at room temperature. The resultant blades carried a 
layer of adherent polymeric material in the vform of a 
soft gel structure on their cutting edges but in this case 
displayed no interference fringes, being less than 2000 
angstrom units thick in the zone within 0.001 inch from 
the ultimate edge. 

Example 18 
There was employed as the coating composition a 

modi?ed liquid dimethyl siloxane in which a portion of 
the silicon atoms were substituted by tin atoms, having 
the average composition (CH3)2SiO (CH3)2SnO, with the 
atomic ratio of silicon to tin about 19 to 1. This liquid 
polymer had a reduced specific viscosity of 0.01 as deter 
mined in Example 12. The composition was applied to 
the blade edges manually as described in Example 6, and 
the blades stacked on spindles were placed in an oven as 
described in Example 7, where they were allowed to re 
main for two hours, after which they were cooled in air 
at room temperature. The resultant blades carried a 
layer of adherent polymeric material in the form of a soft 
gel structure, but in this case displayed no interference 
fringes, being less than 2000 angstrom units thick in the 
zone within 0.001 inch from’the ultimate edge. 

Example 19 
There was employed asrthe coating composition liquid 

vinyl methyl siloxane having the average composition 
RRSiO, in which 0.5% of the R groups were vinyl and 
99.5% were methyl. The siloxane had a reduced speci?c 
viscosity of 0.009 as determined in Example 5. The ma 
terial was applied to the blade edges and cured as de 
scribed in Example 7 except that the blades remained in 
the oven for 75 minutes. After cooling in air at room 
temperature, the blades had a thin coating of soft gel ma 
terial on their cutting edges adherent to the steel, but in 
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this case displayed no interference fringes, the coating 
being less than 2000 angstrom units thick in the zone 
within 0.001 inch fromgthe ultimate edge. 

Example 20 
There was employed as the coating composition liquid 

allyl methyl siloxane having the average composition 
RRSiO, in which 0.5% of the R groups vwere allyl and 
99.5% were methyl. The siloxane had a reduced spe 
ci?c viscosity of 0.106 as determined in Example 5. The 
material was applied to the blade edges-and cured as de 
scribed in Example 1 except that the speed of the band 
was adjusted so that each blade required 2 minutes to 
pass through the heater. The treated blades had a thin 
layer of soft gel on their cutting edges adherent to the 
steel and displaying ten fringes in the zone within 0.001 
inch from the ultimate edge. 

Example 21 
There was employed as the coating composition liquid 

n-amyl methyl siloxane having the average composition 
RRSiO, in which 50% of the R groups were amyl and 
50% were methyl. The siloxane had a reduced speci?c 
viscosity of 0.015 as determined in Example 1. The ma 
terial was applied to blade edges and cured as described 
in Example 7 except that the blades remained in the oven 
for 3 hours. Aftercooling in air at room temperature 
the blades had a thin coating of soft gel material on their 
cutting edges adherent to the steel and displayed six 
fringes in the zone within 0.001 inch from the ultimate 
edge. 
~ Example 22 

There was employed as the coating composition liquid 
isopropyl methyl hydrogen siloxane having the average 
composition RRSiO in which 30% of the R groups were 
isopropyl, 20% were methyl and 50% were hydrogen. 
The siloxane had a reduced speci?c viscosity of 0.06 as 
determined in‘Example 1. The material was applied to 
the blade edges and cured as described in Example 7 ex 
cept that the blades remained in the oven for 30 minutes. 
After cooling in air at room temperature the blades had 
a thin coating of soft gel material on their cutting edges 
adherent to the steel and displayed six fringes in the 
zone within 0.001 inch from the ultimate edge. 
The coating may be applied as a step during the manu 

facture of the blades; for example, a thin strip of high 
carbon steel in the “as rolled” condition, having a little 
more than the width desired in the ?nished razor blades, 
may be subjected to a perforating or notching operation, 
after which it is hardened; then one or both longitudinal 
margins of'the strip are sharpened. After the sharpening 
step the coating of the present invention may be applied 
to the sharpened edges and cured, following which in 
dividual blades may be severed from the strip by a part 
ing operation. If desired, of course,'the coating of the 
present invention may be applied after the parting opera 
tion. It will be understood that the term “blades” is in 
tended to include the very long, ?exible, ribbon-like 
blades which can be used in reel-type razors. 

This application is a continuation-impart of our co 
pending application Serial No. 776,203, ?led November 
25, 1958, now abandoned. 
Although speci?c embodiments of the invention have 

been described herein, it is not intended to limit the in 
vention solely thereto, but to include all of the variations 
and modi?cations which suggest themselves to persons 
skilled in the art. 
What is claimed is: 
l. A safety razor blade having on its cutting edge an 

adherent stable gel coating consisting essentially of a 
partially cured organosilicon-containing polymer. 

2. A steel safety razor blade having on its cutting edge 
an adherent soft gel coating consisting essentially of- a 
cured organosilicon-containing polymer. 

3. A steel safety razor blade having on its cutting edge 
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14 
an adherent gel coating consisting essentially of a partial; 
ly cured organosiloxane. 

4. A steel safety razor blade having on its cutting edge 
an adherent gel coating consisting essentially of a cured or 
ganosiloxane, said organosiloxane being initially com 
posed of molecules containing a chain of alternating 
silicon and oxygen atoms, each silicon atom within the 
chain having bonded to it two substituent groups, a por 
tion of the substituent groups being selected from the 
class consisting of hydrogen and methyl groups and the 
remainder. being selected from the class consisting of 
methyl, ethyl, n-propyl, i-propyl, n-butyl, n-amyl, vinyl, 
allyl and phenyl groups, said i-propyl, n-amyl, vinyl, allyl 
and phenyl groups being present only when another of 
said substituent groups other than hydrogen is also pres 
ent, so that the siloxane is curable to a gel adherent to the 
steel. ' s 

5. A steel safety razor blade having on its cutting edge 
an adherent soft gel coating consisting essentially of a 
cured dimethyl silyl polyester of ethylene glycol. 

‘6. A safety razor blade having on its cutting edge an 
adherent soft gel coating consisting essentially of a cured 
organosiloxane which is incapable of complete removal 
by carbon tetrachloride at room temperature, said or 
ganosiloxane having prior to curing the composition de 
?ned in claim 4. 

7. A steel safety razor blade having on its cutting edge 
an adherent soft gel coating consisting essentially of a 
cured organosiloxane, said organosiloxane being initially 
composed of molecules containing a chain of alternating 
silicon and oxygen atoms, each silicon atom within the 
chain having bonded to it two methyl groups. 

8. A steel safety razor blade having on its cutting edge an 
adherent soft gel coating consisting essentially of a cured 
organosiloxane, said organosiloxane being initially com 
posed of molecules containing a chain of alternating 
silicon and oxygen atoms, each silicon atom within the 
chain having bonded to it two substituent groups, a por 
tionof said substituent groups being hydrogen atoms and 
the remainder being methyl groups. 

9. A steel safety razor blade having on its cutting edge 
an adherent soft gel coating consisting essentially of a 
partly cured modi?ed organosiloxane, said modified or 
ganosiloxane being initially composed of molecules con 
taining a chain of alternating silicon and oxygen atoms in 
which an average of one silicon atom in twenty has been 
replaced by a tin atom, each silicon and tin atom within 
the chain having bonded to it two methyl groups. 

10. A steel safety razor blade having on its cutting edge 
an adherent soft stable gel coating consisting essentially of 
a cured organosiloxane, said organosiloxane being initially 
composed of molecules containing a chain of alternating 
silicon and oxygen atoms, each silicon atom within the 
chain having bonded to it two substituent groups, approxi 
mately one-half of the total substituent groups being hy 
drogen atoms and the remainder being methyl groups. 

11. A steel safety razor blade having on its cutting 
edge an adherent soft gel coating consisting essentially 
of a cured silyl polyester. ' 

12. A steel safety razor blade having on its cutting 
edge an adherent soft gel coating consisting essentially of 
a cured tin-containing organosiloxane, said organosiloxane 
being initially composed of molecules in which a minor 
pioportion of silicon atoms has been replaced with atoms 
0 um. 

13. A steel safety razor blade having on its cutting 
edge an adherent coating consisting essentially of an or 
ganosiloxane, said organosiloxane being initially com 
posed of molecules containing a chain of alternating 
silicon and oxygen atoms, each silicon atom within the 
chain having bonded to it two substituent groups, a minor 
proportion of the total substituent groups being vinyl 
groups and the remainder being methyl groups, at least 
a portion of said coating being cured in situ to a stable 
soft gel adherent to the steel. 
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14. A steel safety razor blade having on its cutting 
edge an adherent coating consisting essentially of an or 
ganosiloxane, said organosiloxane being initially composed 
of molecules containing a chain of alternating silicon and 
oxygen atoms, each silicon atom within the chain hav 
ing bonded to it two substituent groups, a minor propor 
tion of the total substituent groups being allyl groups and 
the remainder being methyl groups, said coating being 
cured at least partly in situ to a stable soft gel adherent 
to the steel. 

15. The method of treating a safety razor blade which 
comprises applying to its cutting edge a. coating consisting 
essentially of an organosilicon-containing polymeric ma 
terial and partly curing said coating to a gel adherent to 
said blade. 

16. The method of treating a steel safety razor blade 
which comprises applying to its cutting edge a coating 
consisting essentially of an organosiloxane and partly 
curing said coating to a stable gel adherent to said blade. 

17. The method of treating a steel safety razor blade 
, which comprises heating said blade to an elevated tem 
perature not over 340° F., and applying to its cutting 
edge a coating consisting essentially of an organosilicon 
containing polymeric material and curing it to a soft gel 
adherent to said blade. ' 

18. The method of treating a safety razor blade which 
comprises applying to its cutting edge a coating compo 
sition consisting essentially of an organosiloxane com 
posed of molecules containing a chain of alternating sili 
con and oxygen atoms, each silicon atom within the 
chain having bonded to it two substituent groups, a por 
tion of the substituent groups being selected from the 
class consisting of hydrogen and methyl groups and the 
remainder being selected from the class consisting of 
methyl, ethyl, n-propyl, i-propyl, n-butyl, n-amyl, vinyl, 
allyl and phenyl groups, said i-propyl, n-amyl, vinyl, 
allyl and phenyl groups being present only when another 
of said substituent groups other than hydrogen is also 
present, and partially curing said coating to a gel adher 
ent to said blade. 

19. The method of treating a steel safety razor blade 
which comprises applying to its cutting edge a liquid 
coating composition consisting essentially of an organo 
siloxane composed of molecules containing a chain of 
alternating silicon and oxygen atoms, each silicon atom 
Within the chain having bonded to it two substituent 
groups, a portion of said substituent groups being hydro 
gen atoms and the remainder being methyl groups, and 
air-curing said coating at an elevated temperature to a 
soft gel which is adherent to said blade and incapable 
of complete removal by carbon tetrachloride at room 
temperature. 

20. In the method of manufacturing a steel safety razor 
blade which comprises perforating a strip of high carbon 
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steel, hard‘eningsaid strip,’ sharp'eningat least‘ one longi 
tudinal margin ‘of said strip to provide a cutting edge, 
and parting said strip into individual blades, in combina~ 
tion, the step which comprises curing on said cutting edge 
a coating of an organosilicon-containing polymeric ma 
terial to a stable adherent soft gel which facilitates 
shaving. ‘ ' 

21. In the method of manufacturing a. steel safety 
razor. blade which comprises providing a strip of high 
carbonsteel, hardening, said strip and sharpening at least 
one longitudinal margin of said‘strip to provide a cutting 
edge, the step ‘which comprises applying to said cutting 
edge and curing a coating of an organosilicon-containing 
material to form a polymeric soft gel adherent to the 
steel, which gel facilitates shaving. 

22; In the method or manufacturing a steel safety 
razor blade which comprises providing a strip of high 
carbon steel, hardening said strip, sharpening at least one 
longitudinal margin of said strip to provide a cutting edge, 
and parting said strip into individual blades, in combi 
nation, the step of forming in situ on said cutting edge a 
coating of organosiloxane material and curing said coat 
ing to a stable soft gel adherent to the steel,,which gel 
facilitates shaving. , ' 

23. The method of treating a steel safety razor blade 
which comprises applying to its cutting edge a liquid coat‘ 
ing composition consisting essentially of an organosilox 
ane' composed of molecules containing a chain of alter 
nating silicon and oxygen atoms, each silicon atom within 
the chain having. bonded to it two substituent groups, ap 
proximately one-half of the total substituent groups being 
hydrogen atoms and the remainder being methyl groups, 
and curing said coating in hot air at a temperaturerof 
285 °-340° F. for two to ?fteen minutes. ' 7 
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