Nov. 28, 1933.

H W, HILL

ABRADING

Filed Feb. 10, 1928

1,937,459

3 Sheets-Sheet 1

13
/!

Z

/

\\;W'/////

A

] Josl (1727

[(//////// ’V///’ %




Nov. 28, 1933. H. W. HILL 1,937,459

ABRADING

Filed Feb, 10, 1928 3 Sheets-Sheet 2

§ W 12

N : .

§ \SN R L7

§ Ny —
T\ \

26 ‘
Figlll e
Harry W, Hill.

M g i ST




Nov. 28, 1933. H. W. HILL 1,937,459
ABRADING o
Filed Feb. 10, 1928 . 3 Sheets-Sheet 3

Jrvventor
Harryl) Hill.
%6‘1& '%"W;ﬁ/- S‘Zgﬁé—-

at’;o'cmg




B

10

15

20

25

30

35

‘40

45

50

b5 w

Patented Nov. 28, 1933 L

UNITED STATES

1,937,459

ABRADING

Harry W. Hill, Southbrrdge, -Mass assignor. o

American Optlcal

Company, Southbndge, ;

‘Mass., a voluntary assocratlon of Massachu- ° )

setts

Applicatlon Februat:y 10 1928 ‘Serial No. 253 392 C

28 ‘Claims.

"This invention relates -to 1mprovements “in
abradmg and has ‘par’mcular reference to im-
proved- abrading ‘apparatis in which “a plurality
of ‘articles to ‘be ‘abraded are loosely ‘held in a
holder durmg the abradmg operation. Tt also
has partlcular reference to-an improved process
for carrying out ‘this ‘abrading.

The principal object of the invention is to pro-
vide 1mproved means for ‘surfacing “curved. sur-
faces on ‘a plurality of articles ‘to e abraded
which are 1oosely ‘held ‘in a work holder.  ~

Another obJect of. the invention ‘is ‘to provide
nnproved means by whlch ‘both’ surfaces of an
article. may e~ abraded to curved ‘surfaces while
Held loosely “in‘tHe Work ‘holder.

Another ‘objéct of ‘the invention is ‘to provide
nieans for imparting imotion to the work holder
whereby the lines of abrasion are broken up, that
is, are not repeated in"one"cycle’ after ‘another.

Anotner” obJect of the invention. is to provide
improved ‘means for rotatmg and gyratmg the
work ‘holder.

Another object of the 1nventlon is to prov1de
a work holder ‘for a plurahty of articles to be
abraded which will permit of surfacmg the artl—
cle to be abraded to a curved surface.

Another objéct of the invéntion is to’ prov1de
improved means by which all of the articles to
be abraded will be’ abraded to an equal and’ hke
thickness.

“Other objects and’ advantages “of the' 1nv'=nt10n
should become apparent from the’ followmg de-
scription taken in’ connectlon with ‘the .accom-
panymg drawings, and it will be apparent thdt
many changss may be made In the details of ‘con-
struction, ‘arrangement’ of parts and steps of the
process without departmg from the spirit of the
invention as ‘set 'forth "in the accompanying
claims. I, therefore, do not wish to be limited to
the exact disclosures made as the preferred forms
only have been-shown by way of 1llustratlon

Referring to the drawings:

‘Fig, 1 is a partial elevation in- cross séction
showing one adaptation of the'inveéntion;

PFig. 2 is'a similar partial elevatlon of a modifi-
‘cation;

- PFig. 3isa sumlar cross section of another modl-
ﬂcatlon,

“Pig.~4 is"a partral cross sectxon of the article
to be’ abradedon’ the device of ' Fig.' 1* showmg
that the ‘bottom: surface'‘is the one.to be- abraded

Fig.5isa’ 51m11ar cross section’ showmg the ar-
tlcle that is to'be abraded on' the ‘device of Fig.
2, the bottom surface bemg that Wh1ch is to be

workéd: -upon;

(Cl 51—111)

F1g 6 is a 51m11ar cross sectron showmg the- )

article to ‘be produced in ‘the ‘device ‘of Fig. '3,
the under ‘surface: being the: surface ‘worked upon;

Fig. 7“isa longitudinal cross sectlon of st111 an- .

other -modification;
‘Fig: 8'is'a cross section of the article to be “pro-

duced on the device of Fig. 7, both top and bot-

tom surfaces bemg worked upon; -
Fig.'9'is ‘3 cross: section-on‘line 9_9°0f. Flg 7
Fig. 10 1s a cross section on'line 1010 of Pig. 13

60
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Fig,'11/is a top or plan view: of the- work holder :

shown in Frg 7
Fig. 12'is'a cross section on hne 12—12-0f Frg ’7
F'rg 13 is a'fragmeéntary: plan view of Fig.1.”
Tnithe prior-art it*has been‘believed- that in the

Sbr ading’ of surfaces’on ar ticles-which-are’ loosely :

héld in o so-called ring work- holder- only plam or

70

flat surfaces could be produced “There" ‘are a .

gréat nany ‘articles that Tequire surfacing to%a
curvature ‘and -it*is;'thérefore, ‘the pr1nc1pa1 ob—k

.Ject of‘the ‘present ‘invention-to ‘retain gl ‘the |

advantages of the prior art surfacmg ‘of ‘articles

wherein‘sa & pluralny ‘of theger art1cles maybe loose-.

1y heéld in the'work holder, and at’'the same’time

extenid those- -gdvantages and-others ‘to‘the pro-

duckion of *a ' plirality- of “articles: simultaneously;

all of which shall have curved-surfaces’ e1ther on-’

one-side’or on’ both sides thereof.

‘Reférring to the drawings, wherein srmllar ref- C
85

erence ‘characters ‘denete correspondlng “parts
throughout the - artmles 1~ to be abrade
loosely ca.rr1ed in” openmgs 2, ~F1g 11,in-a @
like “work’holder ‘3. “This work" holder -may -be
flat as shown in"Fig. 1, convex-as: shownrin Fig. 2,
or. concave as’shown in’ Figs: 3 and 7, dependmg
upon’ the' character: of the: surface which is-to-be
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‘placed upon the artlcle 1’that "is'to he abraded :

As'the apparatus depends somewhat upon: the
natule ‘of the ‘surface’ to'be abraded,.I will,de-
5Crile” ‘the constructron ‘and operations to_pro-
duce each of the artlcles set forth: .IILFlgS 4 5 6
and,8

- The.-bottom surface 4.0f. the artlcle 1- shown in
Fig.-4-is-the: surface, that is to-be abraded iy the

apparatus shown.in-Fig,1. -Thesarticles 1. to.be

abraded-areplaced in -the;open:ing «2'-.»ofz»th&ﬂwork
holder - ring: 3, -The -surface *4-which is-.to:be
abraded:is:placed-in; -contact with: theabrading

wheel: 5, 'which abrading:Wwheel:is: carried. by the

support-6- which: is-keyed:to:the -holow:shaft™7 .
carried: by the’ frame:8,; mounted: onthe: shaft'9
snd driven: by -the pulley:0-and belt 11, > Over
the articles' is placed the weight ring 12 which -
through the action of gravxty supphes ‘theé abradd-
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ing friction to "he articles 1 on the abradmg
wheel 5, and at the same time works as a regu-
lator for the thickness of the various articles 1
which are being abraded, as it will be apparent
that the weight at the initial start of the.grind-

ing’ operation will bear only on the highest or
“thickest articles in the work holder ‘3. The’

weight 12 is provided with ‘the lifting eyes 13
which may be lifted by the hooks 14 through the
rack 15 and pinion 18 operated by the handle 1%,
said rack 15 bemg carried in the frame 18 of the
machine.

The work holder comprises an annular disc 3

- having- a plurality -of openings' 2 to carry the

15

20

articles 1, and is secured to the disc 19 by -the
screws 20 or other means. In the disc 19 are the

‘openings 21 into which  the pins 22 project.
These pins 22 are carried by a.crank disc 23

which has the openings 24 into which the pin 25
projects. The pin 25 is. carried by the disc 26
which is keyed to the shaft 9. The lower end of
the pin 25 projects into the gears 27 which mesh

~ with the ring gear 28 as shown in Fig. 9. The

25

shaft 9 is rotated by the pulley 29 and the belt 30.
The plate or disc 19 interengages at 31 with the

© weight 12 ‘whereby the weight takes the move-

30

35;1

ment of the plate 19.

The operation is-as follows:" The grmdmg lap 5
is driven by-the pulley .10 havmg a circular mo-
tion. The shaff 9 is driven by the pulley 29 which
rotates. the disc 26, which causes the gears 27 to
rotate around the track of the rack 28, which rack
28 in turn causes the gears 27 to rotate, turning
the pin 25, which rotates the crank plate 23 carry-
ing the pins 22 in the plate 19, causing the plate
19 and the weight 12 to travel therewith. The
plate 19 carries the lens holder 3; thus it will be
seen that the lens holder,S has a rotary and a
gyratory movement and is of different speed than
the rotation of the lap or abrading wheel 5, thus
causing what is known as a brea,k—u‘p motion of
the articles over the lap. - In this way it will be
seen that the under surface 4 of the article 1 is

" abraded. In removing the work the weight 12

56~
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. may be lifted by the bolts 13 as has been described

above and the finished articles removed and new

- articles:placed therein.

The device of Fig. 2-is for abrading the surface
4 of Fig. 5, which is a concave curved surface. The
construction and operation of the device of Fig. 2
are practically identical with that of Fig. 1 except
that the. surface-32 of the lap 5 has a convex
curvature and the under surface 33 of the weight
12 has a concave surface. The work holder disc 3

. is also a.concavo-convex curved disc. 'The opera~-

tion and construction of the device are otherWhe
identical with that of Fig. 1.

‘Fig. 6 shows the under surface 4 as a, convex
,curvature which is to.be abraded on the device
of Fiig. 3. The device of Fig. 3 in construction and
‘operation is identical with that of Figs. 1 and 2

with the exception that the surface 34 of the lap

5 is a concave surface.. The under surface 35 of
the weight 12 is'a convex surface and the work
holder disc 3 is & concavo-convex surface having
the convex surface on the under side.

Fig.- 8-shows the surfaces 4 which are to be
abraded by-the device of Fig. 7, namely, a concave
surface on the top and a convex surface on the

- bottem. The means for driving the lap 5.and

the work holder disc 3 is practically identical with
that described above for the other devices. The
lap 5 has a concave surface 36 and the work holder
disc.3 is a’'concavo-convex disc as above with the

convex surface downward In this instance, how-

1,987,459

ever, the weight 12 is-held stationary and has the
abrading surface 37 which is a concave surface.
The weight 12 is supported by the frame 18 by
means of the shaft 38 carrying the ball member
39 and the shank 40, o which the weight 12 is
non-rotatably secured by the pin 41. : The shaft

38 is keyed to the frame 18 at 42 and is slidably

mounted therein. The disc 3 is supported by the
rods 43 secured to-a ball socket member 44, said
rods being pivoted at 45 to the member 44. The
work holder dise 3 is secured to the plate 46, said
prlate 46 having the openings 47 which fit over the
pins 48 which are carried by the crank disc 23.
This plate; therefore; has a movement like that
of the weight 12 in Fig. 1 imparted to it through
the rotation of the shaft 9. The pins 48 have
a ball end so that the plate 46 may have a uni-

. versal rocking movement thereon. - In operation
the lap 5 is rotated as before. The work holder

plate has the circular and gyratory movement of
Fig. 1, but the. weight 12 is held stationary,-as
described, having an abrading surface 37 operat-
ing on the upper surface of the article 1. The

weight 12, while held stationary, may ride up and.

down with the shaft 38 to accommodate for fhe
thickness of the article and the abrading - away
thereof. The rods 43 merely act as a support for

85
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the lens holder 3.. This support rocks or operates

about the center of curvature of the work holder
3 although' the work holder -3 might be used’

without the rods 43 and the supports 44.
From the foregoing description it -will be seen
that I have provided -simple, efficient and eco-
nomical means for producing either flat or curved
surfaces upon a plurality ‘of articles loosely held

in a moving work holder well adapted to carry out ~

and obtain all the advantages of the process and
the apparatus.

Having described my 1nvent10n I claim: .

-1. In a device of the character described, a
curved faced lap, a curved work holder adapted
to fit the curve of the lap and hold the work on
the lap, universal joint connections on the curved
work holder, crank means having universal joint
connections engaging the univeral joint connec-

ter of the laps, and means t0 rotate the crank
means bodily about the center of the laps to
cause the curved work holder to move over the
curved faced lap substantlally about the center
of the curve on the lap..

2. In .a device. of the charscter descrxbed a
rotatable lap having a.curved abrading surface,

means to rotate the lap, a work holder having

substantially the same curvature -as the lap and

‘having g plurality of openings adapted to:loosely
_hold the articles to be abraded in position.on the

lap, and means to simultaneously rotate the work
holder and to give the same a gyratory motion
in a path of the curvature of the lap to move
the articles of work over the lap.

3: In a device of the character descrmed 2 1o~ k

tatable lap having a spherical abrading. surface,
means to rotate the lap, a work holder having
a spherical surface of substantially ‘the same
radius as the lap and having a plurality of open-
ings adapted to loosely hold the articles of ‘work
in position on the lap, and means to simulta-
neously rotate. the work holder and to give the

105

115

120 .

“tions on the curved work holder, means to rotate
- the crank means in a path eccentric to the cen-

140

o
[
Tt

same a gyratory miotion in .g sphencal path to )

move the articles of work over:the lap. .
4. In a device. of - the character described; -a
curved lap, a weight member having substan-

tially the same curvature as the lap and- spaced 150
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therefrom, a work holder of substantially the
same’ curvature between thelap and werght fhem-
ber, and ‘means to rotate ‘and gyrate ‘the work
holder in 'a path’ substantlally of the curvature
of thelap and weight ‘member. ~ =~

5..IJn a device of the character descrrbed a

_rotatable lap ‘having a curved abradmg surface,

means to rotate the lap,’a curved -work holder
Having substantially the same curvature as the
lap' and having a plurality of openings: adapted
to" loosely hold the. work in place oti. the lap, a

second lap opposite ‘the first lap having an abrad-
ing . surface . substantially. concentric with “the
abrading surface’ of the’ ﬁrst lap and separated
therefrom by the work ‘holder, means for non-
rotatably supporting the second lap, and means
for- rotatmg -and gyrating the’ work holder be-
tween the two laps in & pathof substantlally the

curvature of the laps to move the work over the”

aoradmg surfaces of the two laps to abrade the
opposrtﬂ ‘sides of the work.

6.’ In a device of the character descnbed an,

annular lap, means to rotate the lap, a seco'ld
lap opposite the first lap, a work holder between'

_the two laps having portions extending béyond
the outer edges of the laps, a support for. the

second lap, a universal joint connection on the
support, and tie rods’ connecting portions of ‘the

universal connection’ and the extendmg portlons'
g of the work. holder.” " -

7. In'a device of the character descnbed a. lap,
a.second lap opposite the first lap, 4 ‘work holder
between the laps having portions extending bé-
vond the outer .edges of the laps, a support for
the second lap, a'ball joint on'the support, a ball
joint collar engaging the ball and tié memnibers
connecting the collar and extendmg portlons of
the work holder. -

8. In"a device of the character descnbed a

lap; a second lap opposite 'the first lap, a work

holder between the ‘laps having portrons extend-
ing beyond the outer edges of the laps, a support.
on the second lap mounted to allow the second
lap to be moved towards and away from the ﬁrst
lap but held against rotation, a ball joint-on the

" support, a ball joint collar engaging the ball, and

tie members connecting the collar and the extend—
ing portions of ‘the work holder. ~. =~

9. In a device of the character descrlbed a lap, .
a second lap opposite the first. lap, a work holder )

between the laps, universal joint connections on
the’ work holder, crank means having universal
joint’ ‘connections ‘engaging the un1versa1 joint
connections on the work holder, means to.rotate”

_thé eraik means in. -a path eccentric to ‘the center

of the laps, and means to rotate the crank means
badily about the center of the laps.

10. In a device of tb .character descrlbed a
lap; having a curved surfacmg face,.a second’ lap

having a curved surfacing face port1cn oppos1te .

the first lap, and a curved work holder between
the laps movably supported 50 that 1ts center of
movement is located substantially at its center of
curvature, the said laps being formed with contra
generic curved surfaces which engage and. abrade

- Both sides.of the work simultaneously.

11. In a device of the character described, a

“curved lap, a weight member having substantial- -

iy the same curvature as the lap and. spaced

therefrom, a work holder of substantially the

Y~ same curvature located between the lap and

T
>

weight member and means to move the work
holder to give the same a movement over the lap
so that the work will be carried over the lap in an

‘irregular path to prevent the repetition of lines

‘m ember

‘ and ‘then permlt the* “weight like’ member to.de:

: reduced

of surfacmg m each cycle of the work‘over .the,

of tHe lap Gl e O e el Ca i ot SR %5\
14, In"a devrce of the characrer descrlbed a, o

lap, a weight like member spaced from the lap,“‘

work hold*‘_g means f01 hordmg a pIulal't of .-

mterengagmg means E betwe

welgnt hke member and work holdlng R

' 1t 105,
Jike member- to nnpart h, q TN
plurality of ‘pieces of” work' s1multaneously duri g‘_
the abrading operation. L
15 In a dev1ce of the character descnbed a _

ap, 110,
bt

ety

partmg ati’ 1rregular movement t 1the work hold- ]llg_\ v

‘er-and interengaged; weight like' memb T to create

an ‘abra‘ding' ‘acti’on"f‘orl’ the‘ vvork, Said"‘intere

pressure- on the’ pieces’ of. ‘work of “the 129},"5,
thicknesses and cause ‘thé’same to! abrade qurckly i

scend and exert an’ equal pressure on all of 58

16 In a dev1ce of the character descnbed a_

n
vature as the lap and spaced therefrom a'curve !
work holding membeér for ‘hoélding a plurahty of”
meces of’ work between the curved lap anc we1ght; T

weight like member and work holding member 1

‘13.5?
and means for 1mpart1ng an nreﬂular movement R

member to create an abradmg actron on 1
said 1nterengag1ng means permlttrng th
like memberto- impart an équal pressure on the'"
plurahty of pieces of work simultaneously durmg'_
the abrading operation. -

17. In & device of the character descrlbed a lap
having a curved abrading face, a weight like mem-
ber having substantially the same curvature as I
the lap and spaced therefrom, curved work hold-
ing ‘means for holding a-plurality of pieces of
work between the curved lap and weight like
member, interengaging slide means between'the g
lap and weight hke member and means for 1m- 159 4




4

partmg an 1rregu1ar moverent to the work hold-.
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er and interengaged weight like member to cre-
ate an abrading action on the work, said interen-
gaging slide means- permitting the weight like
member to-move downwardly to first engage and
exert pressure on the pieces of work of the great-
est thicknesses and cause the same to abrade
duickly and then to permit the weight like mem-
ber to descend and exert an equal pressure on

all of said pieces of work simultaneously and cause

the said pieces ‘to be abraded to equal finished

thicknesses after the thrckest p1eces of work have_,,

been' reduced.
-+18. A lappmg machlne comprlsmg a. palr of

spaced laps which have opposed surfaces shaped

_as spherical zones, a. work cage mounted between
‘the laps and shaped to move therebetween, and
“mechanism for revolving the cage and the laps rel=

atively and means controlled by a lap to rock
the cage: laterally duvi ing such relatlve move-
ment, .

- 19. A lapping machme comprlslng two opposed
laps having concave and convex surfaces respec-

tively which are shaped as spherical zones, means .
“to rotate ‘one of the laps; a work cage shaped to
- move between. the laps and. arranged to hold a.

plurality of work pieces in contact with both laps

and means to revolve the work cage relative to~
. the laps with a compound motion and perimit it
“to rock laterally so that the work pieces may fol-
low the curvatures of the laps and be lapped thel e~

by.

.20. A lapping machine comprlsmg two opposed
abradmg members having concave and convex
surfaces respectively, each of which is a spherical
zone, a work cage shaped to revolve .and move
laterally between said abrading members . and
arranged t6 hold a plurality of work pieces in
contact with both of said members, driving mech-
anism to revolve the cage with a compound motion
about two centers, and & universally jointed con-

nection between the mechanism and the cage’

which permits the work to move with a compound
motion: over-the surfaces of the abradmg mem-
bers and be abraded thereby. .

21, A lapping machine comprising two opposed

abrading laps having concave and convex sur-
faces respectively, each of which is shaped as
a spherical zone, means to revolve one of the
laps, a work cage having ‘a portion shaped as a
spherical zone which is arranged to hold a plu-
rality of work pieces in contact with both of the

laps and to move therebetween and dr1V1ng mech-.

anism including a revolved driving pin which is
connected to said cage through a universal Jjoint,
serving to cause the work pieces to move across

the surfaces of the laps with a compound lat-.

eral and mrcumferentlal motxon and be abraded
thereby.

22.. A lapping machine comprising two opposed
annular laps. having concave and.convex sur-

faces respectively which are shaped as spherical.

.- zones, a work cage shaped to hold a plurality of

work pieces ther ebetween, a crank pin connected

o

1,087,459

to said’ cage by a unlversal joint, means to rotate
said crank pin and means to revolve said rotat-
ing means about a’‘central axis and thereby move
the work pieces over the laps with a compound
gyratory motion.
23, The method of ‘making a lens cons1st1ng

80

in engaging the opposite faces of the lens with

curved abrading surfaces, confining the lens to
prevent ‘free movement thereof and. relatively

moving the confined lens and said surfaces posi-.

tively to abrade both™ faces thereof simultane-
ously.

24. The method of lappmg a curved article
whrch consists in supporting the article and posi-
tively rotating it while causing it to be abraded
on its opposite faces simultaneously by  abrad-
ing members having surfaces sha,ped as. spher-
ical zones,

- 25, The ‘method of makmg lenses which con-
sists ‘of mounting ‘in spaced relation two laps

~having  opposed concave and convex surfaces:
" shaped as spherical zones,

supporting a lens be-

85
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tween the laps with the opposite faces of the lens -
engaged with the laps, and relatively moving the

- support for the lens and the surfaces of the laps

engaged by the faces.of the lehs in the support.
96. A lapping machine having, in comblnatlon
a concaved-lap and a convexed lap mounted in

spaced relation, means for supporting a . plural-

ity of work pieces between the laps with the op-

.posite faces thereof engaged with the laps, and

mechanism for relatively moving said means and

" the laps to transfer the work pieces over the

surface of the laps in a series of differential non-
circular orbital paths successwely .

27 A lappmg machine comprrslng two opposed
laps having annular lapping surfaces concentric

during .the lapping operation, and located.one

100
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above the other, which do not lie ‘in_parallel

planes, but are shaped to contact with opposrte

115,

elements of the work pieces therebetween, a. work -

cage-arranged to hold the opposite sides of & plu-
rality -of ‘work pieces in-operative -contact with
and movable relative to the laps, the laps. and.
cage heing so arranged -that the work pieces
may be both revolved and moved laterally to lap
the same, and means including a driving mecha-

“nism connected to the cage to cause the cage to

revolve and rock laterally and produce stuch lap-
pmg movement of the work pieces.

120

125

“28. A machine for making a-lens having .a con- :

cavo-convex surface, comprising two opposed
abrasive members prov1ded with surfaces which
are spherical zones correspondmg with . the
curved surfaces -of the finished lens, a lens sup=-

‘porting cage movable therebetween, and means to

rotate and gyrate said cage with a rocking mo-

“tion in such a manner that the work will move

through- an  everchanging path between said

“abrasive members and be abraded upon both -

130

sides simultaneously and caused to conform with

the surface curvatures of the opposed laps.

: ,HARRY W. HILL.
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