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To all whom it may concermn:

UNITED STATES

PaTENT OFFICE.

WILLIAM BAUSCH, OF ROCHESTER, NEW YORK.

LENS-GRINDING MACHINE.

SPECIFICATION forming part of Letters Patent No. 445,349, dated January 27, 1891,
Application filed Febraary 14,1880, Serial No, 840,422, No model)

Be it known that I, WIiLLIAM BAUSCH, of
TRochester, in the county of Monroe and State
ot New York, haveinvented eertain Improve-
ments in L. ns-Grinding Machines, of which
the following is a specification.

The aim of the invention is to provide a
simple machine for grinding and polishing
cylindrieal lenses—that is to say, lenses hav-
ing either or both surfaces segments of cyl-
inders; and to this end itconsists in combin-
ing, with a cylindrical block or support for
thelenses, a corresponding grinding-shell, the
two having complementary cylindrical sur-
faces and mechanism by which the shell is
reciprocated endwise and also rocked later-
ally, so that it pursues a constantly-changing
path in its course to and fro over the lenses.

In the accompanying drawings, Figure 11is
a perspective view of a machine constructed
on my plan and containing a series of blocks
and rubbers. Tig. 2 is an end elevation
showing one of the lens-supporting blocks,
the grinding-shell thereover, and a pitman
for moving the latter. Tig. 3 is a vertical
section on the line « = of Fig. 2 of the parts
therein shown and also through the pitman
and eccentric-gear for moving the grinding-
shell. Tig.4 is adiagramillustrating in plan
view the parts shown in Fig. 5. Irig. 5 is an
edge view of one of the eccentrics, showing
the stop deviees therein. IFig. ¢ is an edge
view showing the eccentric-strap on the out-
side. Tigs. 7 and § are respectively a side
view and a top plan view of pitman-connec-
tions used when the shell has a curvature of
long radius. Figs. 9, 10, and 11 are views of
the parts in modified forms.

Referring to the drawings, A represents a
rigid main frame containing two horizontal
decks or platforms ¢ and o’,intended to sus-
tain the grinding devices.

B B’ representblocks the surfaces of which
are segments of cylinders. They are made of
cast-iron or other suitable material adapted
to have the blank lenses & cemented to their
faces, and they aresecured in position on the
decks of the main frame, as shown in the
drawings, and hereinafter described in de-
tail. The upper operative faces of these
blocks are made of concave or convex formin
eross-section, according to the character of

thelenses to be ground. Blocks of both forms

‘are shown in the drawings. Over each of
these blocks, resting upon and supported by
the lenses therein, is placed & grinding-shell
C, usunally of cast-iron. It is made of a size
approximating that of the underlying block,
and ‘its under surface is of true cylindrical
form, the radiusof the curve being greater or
less, accordingto the focal length of the lenses
to be produced. The grinding of the lenses
is effected by moving the shells endwise to
and fro over the underlying lenses and at
the same time vibrating them laterally, the
surfaces being supplied with water or other
fluid and with suitable abrasive material, as
in ordinary lens-grinding.

For the purpose of imparting the requi-
site motion to the shells and of operating
cach shell independently of the others the
following mechanism is used: Two shafts
D D’ are mounted horizontally in bearings in
the main frame behind and somewhat above
the respective decks. Iach shaft is pro-
vided at the end with a driving-pulley d”
and mounted in its Dearings so that it may
rotate freely and at the same time move
endwise, for a purpose which will presently
appear. On each shaft opposite the respect-
ive shells is mounted a series of eccentrics
E, carrying pitman F, the forward ends of
which are connected to the respective shells
by universal joints, so that as the eccentrics
rotate they cause the pitmen to move the
shells endwise. Each eccentric is embraced
between two large disks ¢/, keyed firmly to
the shaft and serving to support the eccen-
trics and pitmen against the lateral strains
and maintain them in fixed relations to the
shaft. Each of the main shafts D ard D’ is
provided at any suitable point in its length
with a grooved collar d or its equivalent,
which receives the wrist of a erank d’ on the
end of a shaftd? provided with an independ-
ent drive-pulley ¢® and arranged in bearings
in the frame at right angles to the main shaft.
(See Fig. 4) The crank-shaft, being inde-
perdently rotated, acts to move the main shaft
to and fro in an endwise direction, the result
being that the pitmen of the main shaft will
move laterally at the same time that they
move endwise, whereby they are caused to
impart a lateral as well as longitudinal mo-
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tion to the shells C.  The result of thig com-
pound movement is that the shells are moved
through a° constantly-changing  circuitous
path, each and every point in the shell being
carried over the underlying lenses constantly
and in a constantly-changing direction. The
course thus pursued by a given point in the
shell will be akin to that produced by what is
known as a “geometric” or “engine” lathe.
By changing the extent to which the pitmen
are moved laterally in relation to the length

‘of their stroke and by changing the relative

speeds at which the main shafts and the crank-
shafts are driven the course of movement of
the shells may be. greatly varied.  The ad-
vantage of thus constantly changing the mo-
tion of the shells is twofold: first, that they
are more certain to produce lenses of truecy-
lindrieal form, and, second, that the surfaces
of the lenses are ground more smoothly and
with higher finish than would bepossible were
the shells simply reciprocated in right lines.

When moved in accordance with the pres-
ent-invention, the shells do not leave any per-
ceptible lines upon the faces of the lenses,
and this because at each stroke the lines of
the previous stroke are crossed.

The essence of the invention residesin com-
bining with the shells means for meving them
laterally:. and - longitudinally in changing
paths, and it is manifest that the details of
construction may be variously modified with-
out departing from the limits of the inven-
tion. It is preferred, however, to retain the
details shown in the drawings, and which will
now be described.

Each pitman is provided at its end with a
strong head f, secured thereon by a tapered
pin /7 and a nut 7% and the lower side of this
head is provided with a rigid tapered pin /3,
the lower end of which is made of spherical
form and seated in a corresponding eavity in
the top or baeck of the shell, as plainly shown
in Fig. 3. - This construction answers all pur-
poses when the shells are of a curvature of
short radius. In shells which are of more
flattened form—that is, with curves of longer
radius—it is preferred to provide them on the
back with notched ears 13, and to seat in these
ears a rock-bar f% having at the middle a
socket 7, mounted on a transverse pivot f?,
and adapted to receive a neck f? on the lower
end of the pitman-head, the pin /2 being at
such time removed.

The blocks which sustain the lenses are
commonly made of cast-iron, and each pro-
vided with three supporting-feet b b” b? which
are seated on V-shaped ribs ¢ g’ ¢ rising
rigidly from a -plate on the main frame.
Two of these ribs lie transversely at the front,
while the other, which is of greater length,
lies longitudinally of the shell, thus facilitat-
ing the proper adjustment of the block, which
requires to be frequently removed from the
The block is held down in place by
a hook b* or equivalent fastening.

In order that the pitman and shells may be
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stopped independently of eacholher, so as to
permit a removal of any one shell and block
without stopping 'the machine, I provide
means by which the eccentriecs may be inde-
pendently unlocked at will.

Asshown in Fig. 5, each eccentric is mount-
ed loosely on the shaft and driven by a trans-
verse driving-pin e, mounted therein and en-
gaging one of the side disks ¢’, keyed to the
shaft. | A'spring e% fixed in the eccentric, acts
atoneend against a stud on the driving-pin
and urges itendwise intoengagementwith the
driving-disk, while a finger €% pivoted in the
eccentric to swing laterally, bears-against the
stud on the opposite side to retract the driv-
ing-pin.and unloek the eccentrie. This fin-
ger is exposed in a circumferential groove in
the-eccentrie. - The end of the pitman encir-
cling the eccentrie, technically known as the
¢ eccentricsstrap,” contains a sliding trip-pin
¢', theinner beveled end of which may be pro-
jeeted into the groove in the eceentrie, while
the outer end is pivoted to a sustaining-link
¢® and to an opgrating-handle ¢% which latter
is extended along the pitman within conven-
ient reach of the attendant and notched at €
to engage ‘a loeking-stud e® on the pitman.
When the handleand the trip-pinetare drawn
forward, as shown in dotted lines in Fig. 3,

- the pin is inaetive and the driving-pin: re-

mains in engagement, carrying the -eccentric
with the shaft. 'When, however, the handle
is pushed rearward, the end of the trip-pin is
thrust into the groove of the eccentric. As
the latter revolves, its trip-finger ¢° rides
against the end of the trip-pin e, which car-
ries the finger to one side, thereby withdraw-
ing the driving-pin ¢ from the disk. Theec-
centric is thus stopped and held at rest until
the trip-pin is again drawn out of action by
the handle.

"It is to be understood that the described
mechanism is in effect but a clutch for driv-
ingtheeccentric, and that any ordinary cluteh
mechanism of appropriate form may be sub-
stituted therefor, or that the clutech mechan-
ism may be omitted and the pitmen driven
by eceentrics or cranks on the driving-shaft.

Instead of moving thedriving-shaft endwise
by cranks, as shown, they may each be moved
by grooved eccentrics fixed thereon and en-
gaging a rolleron the frame,as shown in Fig.
9; orend motion may be imparted tothe shaft
by providing the same, as shown in Fig. 10,
with a collar D% receiving one end of a lever
b4, the opposite end of which is connected by
a pitman 6% to a crank 0% on an independently-
driven shafft. -

Instead of moving the pitman laterally to
effect the rocking or rolling motion of the
shells, the blocks on which the shells rest may
receive a reciprocating motion at right angles
to the line in which the pitmen reciprocate,
in whiech case it will be unnecessary to move
the pitmen laterally. Such arrangement is
shown in Fig. 11,.in which B represents the

block mounted on guides b* and reciprocated
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transversely by the pitman B? and eccentrie
E?, while C is the shell reciprocated in a right
line by pitman C* and crank C?on a shaft
which is without end motion.

I believe myself to be the first to combine,
with a lens-block and grinding-shell adapted
to grind cylindrical lenses, automatic mech-
anism for moving them in relation to each
other so that the shell passes in a circulatory
and constantly - changing course over the
lenses, and it is to be distinctly understood
that my invention includes any mechanism
the mechanical equivalent of that herein
shown, for the purpose named.

Having thus described my invention, what
I claim is—

1. In a machine for grinding cylindrical
lenses, the combination of a cylindrical block,
a complementary cylindrieal shell,and mech-
anism, substantially as shown, for producing
simultaneously longitudinal and lateral re-
ciprocation between said shell and block.

2. In a lens-grinding machine, the eylin-
dricallens-block,the complementary shell, the
shell-operating pitman,its actuating crank or
eccentric, and means, substantially as shown,
for rotating said eccentric and moving the
same laterally.

3. In combination with the lens-block, the
grinding-shell,a pitman to move the shell,an
eccentric and crank to actuate the pitman,
and independently - driven mechanism for
moving the first-named shaft endwise, where-
by the course of the shell over the lenses may

be varied by changing the relative speeds of
the shaft.

4. In combination with the lens-block, the
grinding-shell, the shell-operating pitman, the
eccentric to move the same, the driving-shaft
eccentric, and an intermediate clutch mech-
anism whereby the shell may be stopped with-
out arresting the motion of the shaft.

5. In combination with the laterally and
longitudinally reeiprocating pitman, the pin
or finger having a spheriecal end, a grind-
ing-shell having a corresponding socket to re-
ceive the pin, and the cylindrical block on
which the shell is loosely mounted, whereby
the shell is moved by the pitman, but permit-
ted entire freedom of motion on the block,

6. In combination with the grinding-shell,
its. actuating-pitman, the eccentric carrying
said pitman,the driving-disk, the driving-pin,
its actuating-spring, and the trip-pin mounted
in the pitman and movable at the will of the
operator.

7. In a lens-grinding machine, and in com-
bination with the removable lens-block, the
support having the longitudinal and trans-
verse ribs to receive the block.

In testimony whereof I hereunto set my
hand, this 3d day of December, 1889, in the
presence of two attesting witnesses.

WILLIAM BATUSCH.
Witnesses:
Jamus J. ALLEN,
C. D, KIEHEL.
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