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Io all whom it may conceri:

Be it known that I, FIDELIS NERZ, a subject
of the German Emperor, residing at Nurem-
berg, Bavaria, Empire of Germany, have made

-anewand useful Improvement in Machines for

Grinding and Polishing Cuarved Surfaces, of
which the following is a specification, and for
which Letters Patent have been obtained with
my knowledge and consent in England Octo-
ber 19,1892, No. 18,734, and in Germany July
17, 1892, No. 71,840.

My invention is directed particularly to im-
provements in apparatus for making or con-
strueting true parabolic or other analogous
curved surfaces.

In order that my invention may be fully
understood, reference is had to the accompa-
nying drawings, in which—

Figure 1 is a side elevational view of one
form of my improved machine; and Figs. 2
and 5 aresimilar side elevational views of ad-
ditional forms thereof, Fig. 6 being a side ele-
vational view of a detail of the modified form
shown in Fig. 5. Figs. 3 and 4 are diagram-
matic views illustrating the principle upen
which a parabolic surface is econstructed in
accordance with my invention.

In order to grind parabolic vessels, it is
necessary to give to the grinding-tool that
grinds over the revolving vessel a kinematie
grinding, which produces the parabola shape.

The geometrical prineiple upon which the
hereinafter-described machine is founded is
as follows: Given a fized right angle K L M,
Fig. 8, and a movable right angle A O B—to
wit, revoluble about O—if, now, we draw
through the intersection-point ¢ a parallel to
L M until O B is intersected at ¢ the geomet-
rical place is for e a parabola.

The eonstruetion of the grinding-machine
is shown in Fig. 1. The piece of work to be
ground is earried by a vertical spindle ¢ with
a plate-like head and is rotated by the hori-
zontal pulley a’.

Upon the frame of the machine is fixed a
horizental support ¢, which is driven by a belt-
pulley d or the like. At the upper end of the
support-slide is a pin e, which engages a slit
of the angle-piece . In the second arm of

the angle-piece a second slit is etit perpendicu-
lar to the first and determines by engaging
the pin h the position of the slide g, verti-
cally movable in the support-slide. Under
these conditions it follows from the foregoing
geometrieal considerations that the pin 7, as
well as all other points of the slide g, deseribe
parabolas whieh are parallel to each other.

A modification of the machine, as shown in
Fig. 2, may be made. In ease the parts a o’
and a? a® of Fig. 3 are equal then the parts b
b’ and 0? b® are always equal, or, to express it
differently, the points @ and points b traverse
during the movement paths which always
stand in a fixed relationship—<. e., the para-
bolas may be produced according to the
scheme Fig. 4, To preserve this proportional
relationship conical gearing b 0’ is provided
at the end of the screw-shaft s, Fig. 2, so that
the vertical screw-shaft ¢ with the support ¢
is also actuated. From the head-block ¢’ the
motion is further transmitted by the pin e, at-
tached thereon totheslotted guide-rod f. The
guide-rod, however, determines the place of
the pin ¢, as well as the entire vertical slide ¢
connected therewith,sothatagain all pointsof
the slide describe parabolas. By the pitch of
the two screw-shafts or the size of the conical
gear-wheels the dimensions of the parabola
are correspondingly determined. Obviously
the gearing may be supplanted by equivalent
elements. Thus in Fig. 6,for example, a rack
and pinion gear ¢? is shown, wherein by a
corresponding choice of pinions it is possible
to flatten the parabola as desired. In Fig. 35,
on the contrary, a worm-gear is provided,
which rotates a roller g, upon which the band
I winds or unwinds, and thus actuates the
vertical support and, as before, adjusts the
guide-rod properly. The size of the roller g
determines again the form of the parabola in
like manner as the corresponding elements
did before. Furthermore, the band may be
fastened direetly to the horizontal head-block,
the roller ¢ then serving simply as a guide-
roller.

It is obvious that the principle hersin de-
seribed of imparting motion to a cutting-tool
in the line of curvature of a parabola may be
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applied equally well for other curved sur-
faces,such as the circle, the ellipse, or the hy-
perbola, &e.

ITaving thus deseribed my invention, what
Iclaim, and desire to secure by Letters Patent
of the United States, is—

1. In a machine for grinding and polishing
curved surfaces, the combination of a holder
for the surface to be operated upon, a carriage
for the tool holder, gearing for causing the
travel of the carriage in one direction, and ad-
ditional gearing for simultaneously moving
the tool in a different direction; substantially
as described.

2. In a machine for grinding and polishing
curved surfaces, the combination of a holder
for the surface to be operated upon, a carriage
for the tool holder, gearing for causing the
travel of the carriage across the face of the
surface to be operated upon, and additional
geaving for simultaneously moving the toolin
the direction of the curve of the surface; sub-
stantially as described.

3. In a machine for grinding and polishing
curved surfaces, the combination of a rotat-
ing holder for the surface tobeoperated upon,
a carriage for the tool liolder, a serew-rod for
causing the travel of the carriage in a diree-
tion transverse to the axis of rotation of the
surface to be operated upon, and a second

screw rod for simultaneously moving the tool
in the direction of the line of said axis; sub-
stantially as described.

4. In a machine for grinding and polishing
curved surfaces, the combination of a rotat-
ing holder for thesurface to be operated upon,
a carriage for the tool holder, a screw-rod for
causing the travel of the carriage in a dirce-
tion transverse to the axis of rotation of the
surface to be operated upon, a second screw-
rod for simultaneously moving the tool in the
direction of the line of said axis and gearing
connecting said serew-rod together; substan-
tially as deseribed.

5. In a machine for grinding and polishing
curved surfaces, the combination of a holder
for the surface to be operated upon, means
for rotating said holder, a carriage for the
tool-holder,a screw-rod for causing the travel
of the carriage in a direction transverse to the
axis of rotation of the surface to be operated

upon, and a second screw-rod for simultane-

ously moving the tool in the direction of the
line of said axis,said serew-rods being of dif-
ferent piteh and being geared together; sub-
stantially as deseribed.
FIDELIS NERZ.
Witnesses:
THEODOR STORS,
JACODR BDIERLEIN.
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