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57) ABSTRACT 
Improved razor blade construction formed of a planar 
base element having a cutting edge compositely 
formed of a honed sapphire filament of fine cross sec 
tion bonded to an intermediate layer of glass. 

6 Claims, 6 Drawing Figures 
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1. 

SAFETYRAZOR BLADE 
This invention relates to razor blades and particu 

larly to an improved construction for a safety razor 
blade and method of fabricating the same. 
Apart from the utilization of varying alloy composi 

tions for the avowed end of increasing the number of 
permitted usages thereof before discard, safety razor 

... blades have undergone no basic structural change in 
the past thirty or more years. Varying alloy composi 
tions at best, due to the nature of the cutting edge, only 
provide a limited number of permitted additional blade 
usages before dictated discard and variations therein 
are effectively circumscribed by economic parameters 
relating to the costs of the alloy and to the costs and at 
tendant expense of blade fabrication therefrom. 

This invention may be briefly described as an im 
proved safety razorblade construction that broadly in 
cludes a cutting edge formed from an elongate sapphire. 
filament offine cross section bonded by means of an in 
termediate glass or epoxy lamina to the marginal edge 
of a planar stainless steel substrate. Included within the 
scope of this invention is a method of fabricating such 
improved blades. 
Among the advantages of the subject invention is the 

provision of a safety razor blade having a cutting edge 
of greatly increased durability that is essentially imper 
vious to environment and is selectively degradable only 
through use thereof. Still further advantages of this in 
vention is the provision of an improved safety razor 
blade characterized by a markedly reduced cost per 
usage ratio and by a cutting edge of enhanced sharp 

SS. 

The object of this invention is the provision of an im 
proved cutting edge construction particularly adapted 
to safety razor blades and to a method of fabricating 
the same. 
Other objects and advantages of the subject inven 

tion will become apparent from the following portions 
of this specification and from the appended drawings 
which, in accord with the mandate of the patent 
statutes, delineate a presently preferred embodiment 
incorporating the principles of this invention. 

Referring to the drawings: 
FIG. 1 is an enlarged and fragmentary oblique view 

illustrating a safety razor blade constructed in accord 
with the principles of this invention. 

FIG. 2 is a schematic representation, in the nature of 
a flow diagram, of sequential method steps involved in 
the fabrication of such improved safety razorblades. 

FIG. 3 is a sectional view of a blade subassembly as 
constituted at the line 3-3 of FIG. 2. 

FIG. 4 is a sectional view of a blade subassembly as 
constituted at the line 4-4 of FIG. 2. 

FIG. S is a sectional view of a blade subassembly as 
constituted at the line 5-5 of FIG. 2. 

FIG. 6 is a sectional view of a blade as constituted at 
the line 6-6 of FIG, 2. 

Referring to the drawings and particularly to FIG. 1, 
the improved cutting edge construction and razorblade 
constructed in accordance with the principles of this in 
vention includes a thin planar and generally rectangu 
larly shaped basal substrate 10 suitably formed of 0.005 
to 0.010 inch thick sheet metal and preferably of stain 
less steel or other rust resisting material and which may 
contain the usual cutout segments 12 in its body por 
tion to save metal and to facilitate its mounting in a 
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safety razor. Disposed on at least one of the elongate 
marginal edges 14 of the basal substrate 10 and having 
its undersurface bonded thereto is a ribbon-like glass 
lamina 16, suitably Corning 7520 which bonds and 
fuses at about 400°C. Bonded to the outer surface of 
the glasslamina 16 is an elongate sapphire filament ele 
ment 18 offine cross section which has been deformed, 
together with adjacent portion of the glass, bonding 
lamina 16 and substrate 10, in situ, as by grinding and 
honing, to provide an exposed cutting edge 20. Sap 
phire is an anisotrope crystal belonging to the rhom 
bohedial class-hexagonal system. Synthetic sapphire, 
which constitutes a relatively pure single crystal of alu 
minum oxide, has zero porosity and is chemically stable 
to all common acids and to most alkalies. Other 
synthetic crystals of similar character such as doped 
sapphires ruby), can be utilized. 

Desirably, the edge 14 is preconditioned and cleaned 
before glass deposition, as by "liquid honing' or by 
blasting with silica beads after which the edge is 
cleaned by 4 percent nitric acid in methanol. 
Sapphire filaments 18 of the type described and hav 

ing utility herein are conventionally formed by the 
flame fusion or Verneuil process and are commercially 
available in sufficiently long lengths for the above 
described usage, with the cleavage grain thereof being 
disposed generally parallel to the longitudinal filament 
axis so as to facilitate the illustrated cutting edge for 
mation and to minimize detrimental chipping thereof 
both during the fabrication and in subsequent use 
thereof, 
As will be apparent to those skilled in this art, the 

subject invention is not limited to any particular con 
figuration of basal substrate and the described multi 
element edge construction may be incorporated in one 
or more substrate edges in accord, for example, with 
the conventionally available single edge and double 
edge blade types. 

FIG. 2 schematically illustrates the essentials of a 
presently preferred fabrication method for forming the 
improved razor blade as illustrated in FIG. 1 and 
described above. As there illustrated, the basal sub 
strate 10 suitably in the form of an elongate strip of 
preformed stainless steel or the like is advanced in the 
direction indicated by the arrow 30 and discrete glass 
lamina ió is introduced into overlaying interfacial rela 
tion with the exposed marginal edge 14 of the advanc 
ing substrate 10 and maintained in pressure contact 
therewith by pressure rollers 36 and 40 during the high 
temperature bonding thereof. As best shown in FIG. 3, 
the glass ribbon is preferably of trapezoidal cross sec 
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tion having its base 38 of a width substantially equal to 
the width of the exposed marginal edge 14. The upper 
surface of the glass lamina 16 is of lesser width but suf 
ficient to provide a base for subsequent bonding of the 
sapphire filament 18 thereto. When properly posi 
tioned, bonding of the undersurface 38 of the glass 
lamina 16 to the exposed edge 14 of the substrate 10 is 
conventionally effected as by the application of heat in 
association with pressure roller means 36 and 40. 

Following the bonding of the glass lamina to the ex 
posed edge, an elongate sapphire filament 18 of the 
type described is annealed, suitably in batch form for 
almost 2 hours at 1,875C, and subsequent to the an 
neal, is placed into overlaying superposed relation on 
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the exposed upper surface of the glass lamina 16. Bond 
ing of the annealed filament 18 to the glass lamina as il 
lustrated in FIG. 5, is again conventionally effected by 
the application of heat in association with pressure 
roller means 46 and 48. As shown in FIG. 5, during 
such bonding the essential cylindrical filament will be 
somewhat embedded in the glasslamina to thereby pro 
vide a maximum degree of interfacial contact 
therebetween. With the subassembly so formed, further 
displacement of the substrate 10 in the direction in 
dicated by the arrow will sequentially introduce the 
compositely formed edge portions thereof into a grind 
ing and honing station as schematically illustrated by 
the grinding roll means 52 and honing roll means 54. 
The grinding and honing station conventionally 
deforms the composite edge portion into a sharp 
cutting edge that is selectively constituted by the sap 
phire filament material. By proper grinding and honing 
an edge having a radius that is only a very small frac 
tion, say 1 percent or so, of that conventionally ob 
tained with steel blades, is attainable. 

Following the above series of operations to form the 
cutting edge, the substrate is then further treated in a 
conventional manner to separate the same into in 
dividual blades having any desired cutout configuration 
12 in the body portion thereof to accommodate mount 
ing and desired positioning of the blade in a safety razor 
assembly. 

In lieu of the intermediate glass bonding layer 16 a 
bonding layer of other material may be employed. For 
example, an epoxy resin such as Hysol 1 hour epoxy 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
resin may be utilized. 
Having thus described my invention, I claim: 
1. A safety razor blade comprising 
a thin planar substrate including an elongated mar 

ginal edge, and 
an elongated substantially monocrystalline filament 
of aluminum oxide having the cleavage grain 
thereof disposed substantially parallel to the lon 
gitudinal axis of said elongated filament secured to 
said elongated edge of said thin planar substrate 
and selectively shaped to form an acute angle 
cutting edge. 

2. The razor blade construction as set forth in claim 1 
wherein said substrate is stainless steel. 

3. A safety razor blade according to claim 1, wherein 
said filament is sapphire and said safety razor blade 
further comprises means for securing said sapphire fila 
ment member to said elongated edge of the thin planar 
substrate. 

4. A safety razor blade according to claim 1 includ 
ing an intermediate lamina selectively bonded to said 
elongated marginal edge and to said filament member 
for securing the latter thereto. 

5. The razor blade construction as set forth in claim 4 
wherein said intermediate lamina is constituted from 
the group consisting of glass and epoxy resin. 

6. The razor blade construction as set forth in claim 4 
wherein said intermediate lamina is a glass of generally 
trapezoidal cross sectional configuration. 
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