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UNITED STATES PATENT ORFICE,

ERNEST 0TTO MATTERN, OF PORTLAND, OREGON.

AUTOMATIC PRESCRIPTION-LENS-GRINDING MACHINE,

Application filed June

%5 all whom it may concern:

Be it known that I, Erxesr Oito Ma-
TERY, o cifizen of the United States,.and a
resident of Portland, in the county of Mult-
nomah and State of Oregon, have invented
a certain new and useful Improvement in
Automatic Preséription-Lens-Grinding Ma-
chines, of which the following is a specifica-
tion, reference being had to the accompany-
ing drawings as constituting a part thereof.

My invention has for its object to obtain
an automatic machine by which disks of
glass may be accurately and rapidly ground
into lenses, especially such lenses 2s have
adii or curvatures of a more complex na-
ture, such as prescription lenses. The diffi-
culty heretofore experienced with the ma-
chines designed for this purpose was, the
mmovement of the lenses over the lap” or
grinding giece was not- adapted to accom-
plish rapid work; for, by reason of the lens

, being moved substantially over the same
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o

‘that is to say,

path consecutively, the glass was frequently”
defectively ground, the wear on the grind-
ing face of the lap was uneven, and the lap
liad soon to be discarded. i

I accomplish my object by so arranging
my mechanisins that the movement of the
lens-over the lap or grinding surface is con-
stantly. varied, relafively to the grinding
surface of the lap.  Furthermore, I have in.
creased the life of my machine by rendering-
the operating parts practically emery proof;
providing means for prevent-
ing the emery solution, used in grinding the
lenses, trom getting into the working parts
of the machine, which, in the machines here-
tofore in use, was a serious fault and: short-
ened the life thereof, Incidentally my ma-.
chine is so arvanged that a number of lenses
of different radit may be ground simultane-
ously; and iny machine also embodies the
spectfic features hereinafter more fully de-
seribed, . ‘
- In the drawings: Figure 1 is-a central,
transverse, vertieal section of my machine
complete, parts, however, being; shown in

full; Fig. 2 is a vertical scction, taken ap-
proximately on line’ A—A of Fiir. 1; Figs,

Fand 4 are perspective details of the vibrat-
ing-head of my machine; Fig. 5 is a per-
spective detail of the standard on whieh
such vibrating-head is mounted; Fig, 6 is
4 top view of the case inclesing the vibrat-
ing-head; Fig. 7 is 2 perspective detail of
the vibrating-plate supporting the laps of.

Specification of Tetters Patent,

2 1

"proximately one-half

~which is the produet of th

Patented Yov,
908. Serial ie. 240 748,

9, 1908,

my machine; Figs. 8 and 9 are respectively
a side elevation and a top view of one of the
“buzzers” to which the glass disk to be
converted into a lens is cemented ; and Fig,
10 is a sectional detail illustrating a medi-
fication in the means for securing the laps in
place on the vibrating-plate.

The main parts of my machine comprise

a table, on which is mounted s« “ibrating
lap-plate, and over the latter is a vibrating-

head, in which are secured the stems of & 2

buzzers, the latter being the pieces to wwhich
b T3 i Ce] L Sy &

the glass disks to be ground into lenses

are cemented. The lap-plate is given a
straight line, reciprocating motion, ¢f ap-

nch throw in each
vafe of 103 vibraticns per

o
b

direction, at the
minute. The cer
is made to describe 2 civcle whaes diameter
is & quarter of an inch at the rate of 300
cyclic motions per minute. In shovt the

principle of operation of my device resides
PRatiy Y

mainly in this, thu’ motion is transmitted
to the lap-plate and the vibrating plate by
independent devices, operated through tha
medinm of speed differentiating gearing.
In other words, T have
cyelic motion, that is, the repetition of
identical relative movements of the lens
and the grinding tool within short periods
of time. Tf the face of the glase being con-

verted into a lens in my machine be ob-

served, during the grinding process, it, will
be scen that the resultant or velptive move-
ment of the lens and grinding toel upon each
other—that is, the composite movement
' 2 two independ
movements ot said parts-—deseribes & Sgure
8, with the axes thereof constantly st '
vertically and horizontally, over
face of the lens. The angles of intersection
of the niovements of said parts constantly
change, the lens and grinding toel sometimes
traveling in the same direction, snd some-

times in opposed directions; and the fnal -

result obtained being that the grinding and
polishing processes sre y
idly done.

Describing now the details of construction
of my machine: The supporting frame or

ter ‘of the vibrating head -
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erfectly and rap-

table, #, may be of any convenient constroe-
. . 1 .3 3
tion, and is preferably so arranged that the.-

same may be fastened to o floor base 3,
as shown. The table comprises a centrally
apertured top ¢, the legs of which are con-
nected by a member <. On the tabis top
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is mounted a guide-plate e, said plate being
secured in place by screws f, as shown in
Fig. 2. On the guide-plate ¢ is secured an
uprwht hollow (,yhndrlcal standard g, pro-
\/1(hncr the upper-end bearing for the verti-
cal slnft h, the lower end of which has its
bearing in a box ¢’ on the member 4. To
pr ovide for the rigid fastening of the stand-
ard ¢, the same 1s made with an integral
ﬂanoe i, through which are inserted screws
4. Tle upper end of the standard g is pro-
vided with a wide integral flange-head Z,
constituting a support for the Sib ’nting—
head, in which the stems m of the buzzers
n are movably secured. The buzzer =, as
mentioned, being the piece to which the disk

of glass to be gr ound into-a lens-is cemented..

The oonnectlon between the buzzer and its
stem is in the nature of an articulation, o,
so'as to allow the buzzer and grinding glass
to follow freely the radii of the grinding
face of the lap p, which is essential to obtain
a perfect lens. Tle laps, as shown, are
removably secured on the vibrating-plate
¢, either by means of pins /; or, as “shown
in Fig. 10, instead of pins and sockets, the
channels q' may be made with circular aper-
tures, the laps p” made with stud-pins p?,
and the laps fixed in place by set-scvews 23,
provided with hand-wheels 24. T'he center
of the vibrating-plate ¢ is cut away to pro-
vide working space. 1In order to adapt my
machine to simultancously grind a number
of lenses, the same is made of sueli propor-
tions that a series of the laps p may be
secured in the channels ¢ of the vibrating-
plate ¢. To carry off waste emery-solution,
I provide channel-grooves ¢2, and to prevent
the emery-solution slopping over the ends
of the vibrating-plate ¢ during its vibration
I provide 1)10]("'11110 ﬂanooe ¢*, along the
sides of the cliannels ¢’

Rigid on the shaft 4 is a gear 9’. meshing
with a loose duplex reducing gear s, jour-
naled in place by a screw-pin 7 and the gear
s meshes with a loose gear » (compare Fi 128.
1 and 2) also axmnoed to reduce the SpLL‘d
transmitted by the gear s. The gear u is
provided with an mteoml cccentric hub 2/,
to which is connected one end of the pitman
v, the opposite end of which is connected
by a pin, w, with the under side of the vi-
brating lap- pldt(x A said pin 2 being in-
serted in a boss ¢* and secured n place by
a set-serew .~ On the upper end of the shaft
A is rigidly secured an eccentric disk v,
which operates the vibrating-head of my
machine.

The vibrating-head, holding the stems of
the buzzers, is mounied on the flange-head
% of the shmdard 7. 'The \'11)1'1t1110 head
comprises a’top piece or cap z (see also de-
tail Fig. 3) mad(, with a peripheral sqnave
flange-head 2/, having do“ nwardly extend-

downwardly extending cylindrical piece 2°-

fitting over the eccentric disk 4. The cap z
rests on the flange-head % of the standard g.
In the space intermediate the flange- head k&
of the standard ¢ and the flange-head 2’ of
the cap z is a centrally apertured square
plate 8, made with flanges 3> on two sides
(see also detail Fi ig. 4) Whereby this plate is
reciprocably held in place on the flange-head
& of the standard g. The flanges 2% of the
top piece z hold the cap-plece reciprocably
in place on’said apertured plate 3, and thus
the cap-piece z and the plate 3 are arranged
to be reciprocated at right angles to each
other by the revolving -of the eccentric y.
Inclosing all the pavts ‘of the vibr ating-head
is a case 4, having an apertured top “which
is seated on the perlphexal flange 2" of the
cap z, and under the flange-head % of the

standard ¢ there is fastened to the perpen-
dicular walls of the case, 4, a hottom piece.

6, secured in place by screws 7; said bottom
piece holding the case 4 against vertical dis-
Placement and incldenh]ly holding the op-
erating parts of the vibrating head together.
The case 4 is aleo secured In place on the
peripheral flange 2” of the cap 2 by screws b
mserted in serew holes 5% The described
arrangement of the parts of the vibrating-
liead 1s designed to allow the latter to be op-
evated by, and to follow the rectilinear mo-
tion mcidental to the revolution of the ec-
centrie disk ». The vibrating-head, as ap-
parent, travels in a circular path,

Along the two sides of the case 4, parallel
to channels ¢” of the vibrating lap-plate ¢,
are provided a serics of sockets 8 (sce Fig.
6) in which to receive the steins m of the
buzzers n, see detail ¥ig. 6. The sockets are
made with vertical key-ways 9, and the

| stems with ribs m/, so that the stems m may

tribs 15, 152, and the under

be secured against rotation and confined to
a vertical movement in their sockets while
the glass being ground is following the
curves or radii of the lap. When any one
of the buzzer-stems m is not to be used, the
same may be lifted and so arvanged as fo be
held uplifted by the rib .

The shaft % has rigidly mounted thereon a
speed-wheel or puﬂm 10, and the operating
parts are supplied w 11h lubricant introduced
through an o1l cup 2. To confine the vibra-

tions of the Iap- p]dtc ¢ to a straight line,"

reciprocating motion, one side of the Ouuk—
plate ¢ is made with a guide-rail 11, ind the
corresponding under face of the 1ec1p1 ocat-
ing plate 4 is made with a channel 12; and
the opposite side of the reciproeating plate
q has a bearing face 13; riding on a bear-
mg rail, 14, of the guide- plato e. To pre-
vent the slnppm’» -over enery-solution from
working into the operating parts, the upper
face of the guide-plate ¢ Is provided with

fgce of the re-

ing rim- ﬂanges 22 on two sides and a central | ciprocating plate ¢ is provided w1th “pro-
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tuberances 16, 164, Tor the same purpose
the reciprocating blate ¢ is made at its rim
with an overhanging flange 17, 172, See de-
tail Fig, 7. - :

As s%own in the detail Fig. 8, the bugzer
# comprises & disk or head provided with a
ceniral socket 18, open at the top and having
vertical slots, 18+ af opposite sides to ve-
ceive the globular-head 1% and transverse
bar 20 on the bottomend of thestemm. The
Iap and buzzer shown are the type for grind-
ing double concayed lenses, ¥or other types
of lenses of course corresponding types of
buzzer and lap-plate will be used. An of-
ficient pressure of the buzzer upon the grind-
mg lap-face is obfained by means of a

weight 91: a six-pound weight being gen-

eraliy nsed for this puarpose by me. The ad-
vantage of o weight over a spring 1s, the
forme

¥ ASSULES an even pressure of the lens

upon the grinding face of the lap, while a

g wonld more or less vary its pressure

| of the buzzer while

the glass iy following the cutves of the fap.

Yo, guard against the weight being thrown
!

up and falling back upon the stem with a
blow of such force as to have a tendency
to shatier the Jens being ground, I seat the
welght upon g coil-spring 22,

7 machine is so arranged that eight

fenses of different radii may be ground a
he same time, and substantially sutomatic-
aily; for all the attention required; after the
glass disks have been arvanged, is to apply
the emery-solution on the grinding face of
the lap. The machine is then started and
allowed to grind for g given time, approxi-
mately ter 1ninutes, after which the lens facs
is ready for poiishing, which is accorapliished
b machine in the same manuer as the
o g, substituting for ths emery-selu-

’ < 'R .
tion one of the well known pelishing mate-

faed
foemt
&
bt
@n
&
o

so arrangsd tha machine is very com-
pact; a full-siz ching requiring but a
spage twenty-fo hes sqnare, and enough
additions} room ch side for the attsnd-
ing workman. ¥t is alse arranged so as fo
be simple in cons tion, very easy to oper-
ate, and that it will not get oub of order, ex-
eept by the unay le wear in a prolonged
ussa, ,

In Mg 15 T have illustrated o modifica--

2

tion of the means provided for holding the
lap in placs on the vibrating tap-plate.  As
apparent from said figurs, the miodified
Incans eensist in making the lap " with a
central stern p%, and the chanmel g" of the
lap-plate is made with g corresponding aper-
tnre.  The stemt p? is wnde with o concavity
#°y and in the lap-plate ¢ is inserted the set-
screw 23, provided with a hand-wheel 94,

I claim? '

L In & surface-grinding mochine, the

o < K

_nation of a frame, a

P
-0 PIISINg g

CCIpTeean

a guide-base, a lap-
a vibrating - head

combination of a frame,
plate mountsd thereon,

-mounted above ths tap-plate, a buzzer seo-
& b
- head,.

cured dependent in said vibratin
operating means including g speed
tiating element,
ticns arranged to
ment to one angd
ther of said lap-plate and vibrating-head.
2. In 2 lens-grinding machine, the combi-
guide-base, a lap-plate
mounted thereon, a v1 rating-hesd mounted
‘above the lap-plate, & buzzer and means in-

ifferen-
and independent connec-
impart a rectilinear move-

cluding a universal joint holding such buzzer

dependent in said vibrating-head, operati g
means including 2 speed differentiating ele-
ment, and independent cornections arranged
to impart a recipr cating movement to the
lap-plate and a circuiar movement to the vi-
brating-head. )

3. A machine of the character described
comprising a table, a guide-plate on the
table, a lap-plste mounted thereon and re-
cipreeable in o straight line, & hellow stand.-
82d mounted on the tabie, g quadriiateral
flange-besd rigid on the upper end of the
standard, & vertical shaft journaled in said
standard, an eccentric disk rigid on the up-
perend of the shaft a vibrating-head mount-
ed on said flange-hend of the standard and
said eccentric disk, said vibrating-hiead com-
prising a centraily apertured plate slidably
seated on the tlange-head of the standard,
ieans restraining said plate to o straight
: 0L, & cap inclosing said ec-

meany resiraining the cap to a

s

b

¢, and o case inclosing said movable
the buszer-head, means for remov-
ably seeuring a huzzer to the vibrating-head,
and means whereby said lap-plate and said
buzzer are operated siaultanesusly but aé

mequeal spesd.

4, A maching

of the character described

fable, a guide-plate on the
)-piate mounted thereon and re-
ight line, a hollow sfand-
table, & quadrilateral

table, a la

upper end of the
Tt Jonrnaled in said
rigid on the up-
ating-head mount-
1ok the

standard and
-heud com-
late slidably
standard,

riuved

34
¥ g P straight
line r 9n, 2 cap inclosing said ec-
centric disk, means resiraining the cap to a-
straight line veciprocation ag right angles to
case inclesing said movable
brating-head, a serios of ver-

des
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sockets, means re-
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~operated simultancously but at unequal
speed. . :
7. A machine of the character described

‘per end of the shaft, a. vibrating-head

0

for jointedly connecting a buzzer to thel
lower end of the stem, and means whereby
said lap-plate and said bwzzer are operated 1
simultaneously but at unequal speed. i

5. A machine of the character described i
comprising a table, a guide-plate on the |
table, a lap-plate mounted thereon and ve- |
ciprocable 1n a straight line, a hollow stand-
ard mounted on the table, a quadrilateral
flange-head rigid on the upper end of the
standard, a vertical shaft journaled in said
standard, an eccentric disk rigid on the up-

mounted on said flange-head of the standard
and said eccentric disk, said vibrating-head
comprising a centrally apertured plate slid-
ably seated on the flange-head of the stand-
ard, means restraining said plate to a
straight line reciprocation, a cap inclosing
said eccentric disk, means restraining the
cap to a straight line reciprocation at right
angles to said plate, and a ease inclosing said
movabie parts of the vibrating-head, a series
of vertical sockets on the sides of the case,
stems vertically movable in said “sockets,
means restraining said stems against rota-
tion, means for jointedly connecting a buz-
zer.to the lower end of the stem, a weight on
said stem, and means whereby said lap-plate
and said buzzer are operated simultaneously
but at unequal speed.

6. A machine of the character deseribed
comprising” a table, a guide-plate on the
table, a lap-plate mounted thereon and re-
ciprocable 1n a straight line, a hollow stand-
ard mounted on the table, a quadrilateral
flange-head rigid on the upper end of the
standard, a vertical shaft journaled in said
standard, an eccentric disk rigid on the
upper eucd of the .shaft, @« vibrating-head
mounted on said flange-head of the standard
and said eccentric disk, said vibrating-head
comprising a centrally apertured plate slid-
ably seated on the flange-head of the stand-
ard, means restraining said plate w0 a
straight line reciprocation, a cap inclosing
said cccentric disk, means restraining the
cap to a straight line reciprocation at right
angles to said plate, and a case inclosing said
movable parts of the vibrating-head, a series
of vertical sockets ou the sides of the case,
stems vertically movable in said sockets,
means restraining said stems against rota-
tion, means for jointedly connecting a buz-
zer to the lower end of the stem, a spring-
seated welght on said stem, and means
whereby said lap-plate and said buzzer are

comprising a table, a guide-plate on the
table, a lap-plate mounted thereon and re-

939,845

ciprocable in a straight line, a hollow stand-
ard mounted on the table, a quadrilateral
flange-head rigid on the upper end of the
standard, a vertical shaft journaled in said
standard, an eccentric disk rigid on the up-
per end of the shafi, a vibrating-head
mounted on said flange-head of the standard
and said eccentric disk, said vibrating-head
comprising a centrally apertured plate slid-
ably scated on the flange-head of the stand-
ard, means rvestraining said plate to a
straight line reciprocation, a cap inclosing
said eccentric disk, means restraining the
cap to a straight line reciprocation at right
angles to said plate, and a case inclosing said
movable parts of the vibrating-head, a seyies
of vertical sockets on the sides of the case,
stems vertically movable in said sockets,
means vestraining said stems against rota-
tion, means for jointedly connecting a buz-
zer to the lower end of the stem, a spring-
seated weight on said stem, means whereby
said lap-plate and said buzzer are operated
simultancously but at unequal speed, and
means arranged to prevent the emery solu-
tion working into the operating parts.

8. A machine of the character described
comprising a table, a guide-plate on the
table, a lap-plate mounted thereon and re-
ciprocable i a straight line, a hollow stand-
ard mounted on the table, a guadrilateral
flange-head rigid on the upper end of the
standard, a vertical shaft journaled in said
standard, an eccentric disk rigid on the up-
per end of the shaft, a vibrating-head
mounted on said flange-head of the standaxd
and said eccentric digk, said vibrating-head
comprising a centrally apertured plate slid-
ably seated on the flange-head of the stand-
ard, means restraining said plate to a
straight line reciprocation, a cap inclosing
said eccentric disk, means restraining the
cap to a straight line veciprocation at right
angles to said plate, and a case inclosing said
movable parts of the vibrating-head, a series
of vertical sockets on the sides of the case,
steins  vertically movable in said sockets,
means restraining said stems against rota-
tion, ‘a spring-seated weight on said stem.
means whereby said lap-plate and said buz-
zer are operated simultaneously but at un-
equal speed, protuberances on the opposite
bearing faces of the guide-base and the lap-
plate, flanges inclosing the surface of the
lap-plate, to which the lap is secured, and
overhanging flanges on the four gides of the
lap-plate.

ERNEST OTTO M RN
Witnesses:
S. H. Haxzs,
L. H. CamppELL.
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