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(571 ABSTRACT

A blank of a plurality of vitreous materials is prepared -
by selecting a first vitreous material which is relatively
resistant to chemical etching and grinding it to a de-
sired blade configuration with dimensions which are a
multiple of the dimension of the desired end product
as represented by a predetermined attenuation ratio,
then a second vitreous material which is susceptible to
chemical etching is selected and prepared to have a
portion complementary to said blade portion of said
first material, and the blank comprising both matrials

. positioned in complementary contacting relationship
~ is heated to about their softening points and drawn

down with a desired attenuation to produce a continu-
ous blade ribbon in said first vitreous material of uni-
form predetermined cross-sectional dimensions. The
second material is then etched away from the ribbon
comprising the first material and cut into desired
blade lengths.

8 Claims, 18 Drawing Figures
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1
GLASS BLADE AND ‘GLASS BLADE BLANK

BACKGROUND OF THE INVENTION

The invention relates to manufacture of blades, and
particularly is concerned with the manufacture of
blades such as glass razor blades.

Glass razor blades are described in. U.S. Pat.  No.
2,555,214 to Wallach et al., and in U.S. Pat. No.
3,607,485 to Bailey et al. The earlier patent discloses
the grinding of each individual full sized razor blade
blank to substantially ultimate keeness and then sub-
jecting the blank to a series of 10-15 immersions of
about 5 seconds each in a-bath of concentrated hydro-
fluoric acid. It.is quite difficult to repeatedly produce
a uniform product and ‘the process. is extremely slow
since it requires a relatively long acid polishing opera-
tion to eliminate the raw grinding flaws. Further, it is
virtually impossible to-grind edge configurations other
than a conventional V-shaped edge.

The Bailey patent discloses the preparation of a
greatly enlarged blank ground to a desired configura-
tion, and. then drawing and attenuating such blank
while retaining its relative dimensions to-produce a uni-
-form strip or ribbon of razor blade configuration from
which a large number of blades are cut and finished.

One problem which still persists in the manufacture
of glass blades, especially by the attenuation method,
is the effect of rounding in non-circular contours (such
as -a sharp blade edge for example) resulting from the
action of the surface tension of the vitreous material as
it is being drawn out. The sharp cutting edge which
should have an extremely small radius of curvature be-
comes rounded until the radius of the curvature be-
comes large enough to provide an undesirable dull cut-
ting edge. This necessitates further steps of polishing
and treatment to effect a finer cutting edge ‘sometimes
without success.

SUMMARY OF THE INVENTION

The present invention provides for the manufacture
of a new type of glass blade by a method which virtually
minimizes the rounding of the blade after direct draw-
ing and attenuation by reason of the surface tension of
the material of the blade.

If a glass-rod of circular cross section is drawn down
(without the use of dies) as in fiber optics drawing, for
example, as described in “U.S. Pat. No. 3,589,793 to
Curtiss, the cross-sectional geometry of the smaller rod
will be a scaled down replica of the original. Attenua-
tion by drawing of a rod, or blank, having a sectional
formation other than circular will not result in an accu-
rate geometric reproduction of sharply angled or cor-
nered position. The drawing operation tends to round
off the contours. It is known that a 0.002 square fiber
cannot be drawn with a radius of curvature less than
0.00025 inch at the corners except with the greatest of
difficulty. One method known to the art.for drawing
glass and maintaining reasonably small radii of curva-
ture at sharp sections is-by providing a long furnace so
that the cone angle of the drawing cone remains as
small as possible. However, the use of the long furnace
in the operation will not produce a blade edge of the
required keeness to be :used as a razor, for example.
The edge of the ‘blade:of this invention is made by the
mode of the invention which produces an extremely
sharp edge with a relatively small radius of curvature.
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This is accomplished by providing a blank made of at
least two vitreous materials ‘wherein the edge of the
blade is comprised in the first of such materials and the
second of such materials is used to cover the blade edge
with a complementary contour so that the blade edge
will not be at the surface of the blank during drawing
and attenuation.

The usual blunting by rounding of a sharp edge at the
surface of such a blank virtually disappears when the
edge is included in the blank away from the-surface.

The first material in which the edge is included is se-
lected from a vitreous material relatively resistant to
chemical etching and the second or cover material is
selected from a vitreous material which is readily sus-
cepticle to chemical etching. Thus as the blank is
drawn out and the blade edge of desired dimension is
formed in the first vitreous material, the second or
cover material is etched away by chemical means leav-
ing the sharply edged blade of the first material uncov-
ered. The resulting elongated strip or ribbon may then
be cut into sections of desired length and made into
razor ‘blades, knives or other articles requiring sharp
edges. '

This invention therefore relates to the production of
sharp cutting edges by controlling the reduction of cur-
vature of the edge during the processes of drawing out
the vitreous blank in the manner and by the construc-
tion indicated.

BRIEF DESCRIPTION OF THE DRAWINGS .
FIG. 1 is a sectional view in enlarged scale of a pre-

liminary starting blank made of a first and second mate-

rial in accordance with the invention;

FIG. 2 is a perspective view of a combination blank
made in.accordance with the invention, cut from the
blank of FIG. 1, along lines 30P, 32P, 30P' and 32P’;

FIG. 3 is an enlarged perspectlve view of a blade nb-
bon drawn from the blank in FIG. 2; !

FIG. ‘4 is a perspective view of the blade ribbon
shown in FIG. 3 after the second material has been re-
moved;

FIG.Sisa perspective view of a finished blade made
from the ribbon shown in FIG. 4,

FIG. 6 is a side elevation of a blade.as shown in FIG.

S in.combination with a blade holder;

FIG. 7 is a side elevation partly in section with parts
cut away, otherwise similar to FIG. 6 except that a dif-
ferent form of blade is included;

FIG. 8 is a side elevation showing another form of
blade in combination with a handle;

FIG. 9 is a sectional view of a-second form of combi-
nation blank;

FIG. 10 is a sectional view of a third form of combi-
nation blank;

FIG. 11 is a sectional view of a fourth form of combi-
nation blank; ,

‘FIG. 12 is a sectional view of a fifth form of combina-
tion ‘blank;

'FIG. 13 is a side elevatlon,

FIG. 14 is an exploded side elevation of a form of
blade resulting from the blank shown'in FIG. 9;

FIG. 15 is an exploded side elevation-of a .form of

‘blade resulting from the blank shown in either FI1G. 10

or FIG. 12;
‘FIG. 16 is a side elevation showing a-form of cutting

blade resulting from the blank shown in FIG. 11;
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FIG. 17 is an exploded side elevation showing a form
of blade in combination with a blade holder and a
tongue and groove connecting means; and

FIG. 18 is a diagrammatical view illustrating the pre-
ferred method of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The Combination Blank

A combination blade blank 20 is shown in FIG. 2. It
is comprised of a first vitreous material 22 and a second
vitreous material 24, The first material 22 should be re-
sistant to etching to the extent that the sharp edge 26,
which is formed at the juncture of first side 28 and sec-
ond side 30, will not be undesirably blunted by etching
action of the etching solution. A suitable etching solu-
tion would be 10 percent by volume HCL acid.

The second material 24 should be susceptible to
etching by the HCL acid solution and should have the
property of being able to etch very clean leaving sub-
stantially no residue adhering to the first material 22,
particularly along the sharp edge configuration 26.

In FIG. 2 of the drawings the first material 22 is
wedge formed and .in cross section has an enclosed pe-
rimeter formed by the first side 28, the second side 30
and a back portion 32. The second material 24 is
formed complementary to the first material 22 and has
a side 34 which is in face contacting relationship with
first side 28 of first material 22. In the preferred form
of the invention the sides 28 and 34 contact at their en-
tire surfaces, however it is sufficient if side 34 is in
contact with sharp edge 26 formed in part by surface
28, as it is the edge 26 which the invention protects
from blunting. '

The relative viscosity of the materials 22 and 24 may
vary somewhat. However, too much of a diversion may

affect the shapes of the materials near the outer sur-
faces. If the original rod of the combination blank 20
is prefused and allowed to cool, the thermal expansions
should be well matched so that the rod of the blank 20
will not break. It is not necessary, however, to prefuse
the two parts as the fusion will occur during or just pre-
ceding the drawing, as will be described hereinbelow.

There are many glass combinations which meet all of
the requirements of the vitreous materials of the inven-
tion reasonably well. A preferred example of the acid
resistant vitreous material 22 is Schott’s Z K~1 and a
preferred example of the vitreous material susceptible
to etching 24 is Schott’s La K-3, both products being
sold by the Schott Glass Company of Mainz, Germany.

The following chart shows the chemical composition
of and other examples of the combination of vitreous
materials 22 and 24.

% OX Weight ’

First Material 22 Second Material 24
SO, 55.9 11.3
B,O; 7.0 16.0
Al Oy —_— 3.8
BaO — 47.3
La;O, — 13.6
ThO — 8.0
Na O 1.0 —
K.O 16.0 —
ZnO 20.1 —
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It has been found that an etching solution of 10 per-
cent HCL acid by volume will etch material 24 clean
away from material 22 without blunting the edge 26. It
has also been found that vitreous material Ba L. F-8 of
the Schott Glass company is suitable for the blade ma-
terial of the first material 22.

In FIG. 9 of the drawings another form of combina-
tion blank 20a is shown in which the first material 22
is in the form of a wedge having a cross section with a
closed perimeter formed by the first side 36, the second
side 38 and the curved outside surface, or back, 40.
The second material 24 is formed to be complementary
to the first material 22 and in cross section has a wedge-
shaped groove 42 formed by a first side 44 and a sec-
ond side 46 which join at reference numeral 48 to form
an inside angle complementary to the acute angle of
edge 50 of the first material 22.

FIG. 10 of the drawings shows a third form of combi-
nation blank 20b which is substantially similar to blank
20a except that one of the sides 52 of the portion of the
blank made out of material 22 is non-planar. This has
been done to form a blade 54 as shown in FIG. 7.

The leading portion 56 of blade material 22 of blank
20b, adjacent the sharp edge 58, is extremely thin while
the material at the trailing end 60 is much thicker,
thereby strengthening the resulting blade 54. This is
provided for by the angle 62 in non-planar side 52. In
the form of invention shown in FIG. 10 the second ma-
terial 24 is formed in a shape complementary to the
first material 22 and it has a wall or side 64 which is
also non-planar and complementary to wall 52 of the
first material 22.

In FIG. 11 of the drawing another form of invention
is shown where the first material 22 of the blank 20c is
provided with a first side 72 and a second side 74 in V-
shaped formation leaving a groove or hollow 76 on the
upper side, or back, as shown in FIG. 11. This provides
a blank 20c for a cutting blade 78 with a sharp cutting
edge 80 which may be adapted for attachment to a
blade holder portion 82, as shown in FIG. 16.

The perimeter of the cross section of the first mate-
rial 22 of combination blank 20c is nevertheless a
closed perimeter having the first side 72 and the second
side 74 forming a sharp edge 80. The second material
24 is formed complementary to the first material 22 in
accordance with the description of the invention as set
forth herein and above.

FIG. 12 of the drawings is provided to show a blank
204 similar to blank 205 in FIG. 10. However in blank
20d the second material 24 has been formed comple-
mentary only to a portion. of first material 22 in in-
tended contacting relationship. Sufficient complemen-
tary structure is provided to insure the protection of
edge 58a from blunting.

THE METHOD

In order to form a combination blank 20 with a cut-
ting edge 26 in a first material 22 in combination with
the complementary second material 24, a preliminary
blank 20P is first prepared by fusing two rectangular
rods A (of first material 22) and B (of second material
24) together along surfaces defined by line 28P in FIG.
1. Glass blank 20 is then sawed out of preliminary
blank 20P along sides or planes defined by lines 30P,
32P, 30P' and 32P'. The resulting raw surfaces 30, 32,
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30" and 32’, respectively, forming glas blank 29, are
then fine ground. :

Referring now to FIG. 2, the acute angle forming
sharp-edge 26 in material 22 is seen lying at the inter-
section of the planes which include first side 28 and
second side 30. The sharp edge 26 is supplied to mate-
rial 22 by cutting blank 20P along the plane in which
line 30P lies, at an acute angle to the common plane (at
line 28P) which lies between contacting materials 22
and 24. Blank surface 30B, which includes side 30, is
then polished. ) :

The: glass blank’ 20 has been prepared as set forth
above to desired dimensions so that edge L represents
the length and H represents the hypotenuse of the cross
section of the wedge formed by material 22 in FIG. 2.

Referring now to FIG. 3, a ribbon 20R redrawn from
blank 20 is shown. By maintaining the proper parame-
ters during the redrawing operation, the relative dimen-
sions between blank 20 and the resulting ribbon 20R
will remain constant such that L/1 = &?/D?.

Further, the specific angular configuration 26 of the
glass blank 20 will be uniformly retained along the en-
tire extent of the ribbon 20R. o

Referring now to FIG. 18, a support member 90 is
shown having a clamp 92 for contollably feeding the
blank 20 into an electrically powered redraw furnace
94. The furnace has an open portion extending verti-
cally therethrough which is lined with electric heating
elements so as to soften the materials 22 and 24 of the
blank 20 for attenuation as it passes through such open-
ing. Suitable pulling means such as driven tractor belts
or pull rollers 96 are driven to draw down and attenu-
ate master blank 20 into blade ribbon 20R comprising
materials 22 and 24. The downward drawn ribbon 20R
is then preferably transposed to a horizontal position
such as by a suitable idler roller 98, so that it may be
passed through an acid bath 100, where the second ma-
terial 24 is removed from the ribbon 20R by etching in
the acid.

Only first material 22 with its sharp edge 26 now re-
mains in the ribbon 20R (see FIG. 4). Ribbon 20R con-
taining only first material 22 is now cut into blade por-
tions 102 of desired lengths by cutters 104 (FIG. 18).
A finished blade 102 with sharp edge 26 in material 22
is shown in FIG. 5. :

The redrawing operation must be carefully con-
trolled in order that dimensional uniformity and config-
uration integrity is maintained in the drawn ribbon. The
hypothenuse attenuation ratio between the master
blank and drawn ribbon may vary from about 3 to 500.
The upper limit is merely deemed to be a practical
upper limit, whereas poor dimensional control is evi-
denced when operating below the lower limit. The ratio
is determined by the size of the starting combination
blank and the desired blade size. The combination
blank should be heated to a temperature approximately
corresponding to the higher of the two.softening points
of materials 22 and 24 in order to provide the desired
dimensional uniformity. The softening temperature
corresponds to a viscosity of 107 poises. The master
blank may be satisfactorily redrawn at a viscosity of be-
tween approximately 10° to 10° poises. - -

The following is set forth as one specific example of
forming blades in accordance with the present inven-
tion; however, it is to be understood that such an exam-
ple is not limiting in nature. '
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A master blank 20 comprising materials 22 and 24
was prepared as shown in FIGS. 1 and 2 to a desired
blade configuration with the blank being 12.0 inches
long, 0.7 inches wide, and 0.3 inches thick; and- with
side 30 being 0.5 inches wide between edge 26 and
back 32. The blank 20 was fed into a furnace at a rate
of 0.5 inch per minute with the furnace heated to a
point where the drawing tension was approximately
100 grams. The glass was withdrawn from the bottom
of the furnace at a rate of 450 inches per minute, pro-
ducing an elongated blade strip or ribbon having a
length of approximately. 900 feet, a width of 0.017
inches, and a thickness of 0.010 inches. The blade rib-
bon was then treated in an acid bath of 10 percent hy-
drochloric acid and cut into blades.

The acid bath step was provided to remove the mate-
rial 22, and was not intended to polish the blade, sirice
the edge 26 is supplied to the blade 102 when blank 20
is originally cut from preliminary blank 20P along line
28P; at which time side 30B of the blank 20 (FIG. 2)
is polished. ’ ,

It is evident that blades of various sizes for- various
purposes can be made by varying the size of the blank
and the parameters of the drawing operation.

THE BLADES

Blades made in accordance with the invention can be
used for razor blades and knife blades and any other
type of blades designed for cutting and chopping opera-
tions. Examples of razor blades are shown in FIGS. 6,
7 and 13, and an example of a knife blade is shown in
FIG. 8. :

A blade 102 as shown in FIG. 5 is made from blank
20 as shown in FIG. 2. Blade 102 may be fitted to a
handle 110 (FIG. 6) by means of a clamp 112 designied
to fit around the back portion 32 of blade 102. Such a
handle can be slide fitted on from an end toward the

- center of blade 102 leaving the sharp edge 26 in posi-

40

45

50

55

60

65

tion, as shown in FIG. 6. .

Blade 54 (FIG. 7) is made from a blank such as blank
20b, or 20d; and is designed to have a narrower width
near the cutting edge 58 and a substantially broader
width near its back, which is held in clamp 116 of a
razor blade holder 114. In FIG. 7 a representation of a
beard 118 on the surface of skin 120 is shown. It should
be noted that only a small portion of the leading edge
58 of the blade 54 is concerned with the beard cutting
operation. '

The blades illustrated in FIGS. 13 through 17 of the
drawings may be prepared with a small portion of the
leading edge of the blade made of glass attached to a
much larger blade portion which may be made of
metal, plastic or other material. For example, in FIG:
13 a blade is shown which comprises a glass cutting
portion 1024 and a non-glass body portion 126. The
combined blade 1022 and 126 is held in a clamp 128
of a holder 130. Blade portion 1024 is made in accor-
dance with the invention in the same manner as blade
102 shown in FIG. 5. However, it may be made smaller
than 102 if desired and cemented or fastened in any
manner known to the art to body portion 126 which
need not be made of glass. As was illustrated in FIG. 7,
a small leading edge portion such as 102a will be suffi-
cient to do the cutting required of a razor.

In the same manner a small leading edge portion can
be affixed to a larger non-glass body portion in the
manufacture of a knife blade. The advantage of the
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combined glass on non-glass construction is that many
more thinner cutting edges can be made from a single
blank during the drawing operation. These may be af-
fixed to non-glass materials for strengthening. Another
advantage would be that the non-glass body portion
126 could be provided with a new glass cutting edge
102a whenever desired, for the slight cost of attaching
the new element. This would be particularly advanta-
geous in the case of knives, where the blade body por-
tion and handle elements might have a far greater value
than the cutting edge element.

In FIG. 14 a cutting blade 132 having edge 50 (which
may be made from a blank 20a as shown in FIG. 9) is
shown, together with a non-glass body portion 134.
Reference numeral 136 indicates a layer of cement
which is used to bond cutting portion 132 to body por-
tion 134 at ends 40 and 138, respectively. The cement
136 may be of any of the types well known in the art
for bonding glass to metal.

In FIG. 15 another blade is shown comprising a cut-
ting portion 142 (which may be made of either blank
20b or 20d) attached to a body portion 144 at ends 146
and 148, respectively. Cutting edge 58 is narrow with
relation to the balance of the construction for a short
distance near the leading edge. A construction such as
shown in FIG. 15 would be quite adaptable for a razor
blade, as the finished blade is narrow near the leading
edge for cutting the beard and yet wide for substantially
the entire blade structure, for strength.

In FIG. 16 a combination cutting portion 78 and
body portion 82 having a cutting edge 80 is shown. The
cutting portion 78 could be made from a blank such as
blank 20c. In FIG. 17 a cutting portion 150 is shown
having a cutting edge 152 and a groove 154 designed
to match a tongue 156 in a body portion 158 of non-
glass material. While the body portions 126, 144, 158
and 82 have been described as being of a non-glass ma-
terial, there is no reason why blades such as those
shown in FIGS. 13 through 17 cannot be made of a
glass cutting edge attached to a glass body portion.

A glass knife blade 122 with a cutting edge 26 is
shown in FIG. 8 of the drawings attached to a handle
such as a knife handle 124. Blade 122 is made in the
same manner as blade 102 which has been illustrated
in FIGS. 1 through 5 of the drawings, the only differ-
ence being that blade 122 is designed to be much larger
in all dimensions than blade 102, since it is customary
to make cutting knives with larger blades than razors.

While I have described my invention in its preferred
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form, there are other forms which it may take. For ex-
ample, I have described and shown razor blades at least
in FIGS. 6, 7 and 13 of the drawings herein. Similar
razor blades can be made with blade edge guard ele-
ments usually associated with safety razors. Such guard
elements can be supplied either on the blade or on the
blade holder in any manner known to the art. I desire
to be protected for all forms coming within the range
of the claims hereinbelow.

I claim:

1. A blade blank, comprising first and second por-
tions, said first portion including a material resistant to
chemical etching and said material defining a first pe-
rimeter including first and second sides with an acute
angle therebetween, said sides defining a sharp edge
configuration useful as a cutting implement, said sec-
ond portion including a material susceptible to chemi-
cal etching and said material defining a second perime-
ter including a side in contacting relationship with one
of said first and second sides to substantially preserve
the sharp edge configuration of said first perimeter.

2. The invention according to claim 1 wherein said
materials are drawable for the purposes of size attenua-
tion at between 10° to 10° poises.

3. The invention according to claim 2 wherein said
blank comprising said portions defines a third perime-
ter in the shape of an elongated cylindrical rod.

4. The invention according to claim 2 wherein one of
said first and second sides defines a non-planar surface.

5. The invention according to claim 1 wherein said
material of said first portion comprises the following
weight percentages: 55.9%—S0,, 7% — B,0;, 1% —
Na;O, 16% — K,0 and 20.1% — ZnO.

6. The invention according to claim 5 wherein said
material of said second portion comprises the following
weight percentages: 11.3% — SO, 16% — B,O,, 3.8%
— Al,Oy, 47.3% — BaO, 13.6% — La,0; and 8% —
ThO.

7. The invention according to claim 1 wherein the
material of said second portion is etchable by an etch-
ing solution of 10% HCL acid by volume.

8. A blade comprising a material having the composi-
tion by weight percentage of 55.9% SO,, 7% B,0;, 1%
Na,O, 16% K,0 and 20.1% ZnO which is resistant to
chemical etching with said blade defining a perimeter
including first and second sides with an acute angle
therebetween, said sides defining a sharp edge configu-

ration.
* * * * %
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