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'Thi's'invention relates to new and improved.

means ior forming and controlling the contour
shapes of articles and relates more particularly to

electronic means for controlling the operation of
‘edge grinding machines used for this purpose.

It has been the general practice in the past

when forming the contour edges of articles such .

as ophthalmic lenses to use a pattern or former,

whereby a lens blank located in a grinding ma-

chine adjacent the grinding wheel will be ro-

control means adapted to be ea}sily attached' as a

unit to existing edge grinding machines of the
character set forth. | S
Further objects of the invention are to provide,
as hereinafter set forth, an electronic control de-
vice for edge grinding machines which is simple
in its construction and arrangement,. durable,
thoroughly efficient in its use, readily attachable,

. and comparatively economical to manufacture. .
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tated In a head so that the contour edge of the
lens upon completion of the grinding operation
will be shaped in conformity with the contour

~ edge of the former. Many different types of
means have been employed to.control the opera-
tion of grinding machines to produce the best re-
- sults. However, past attempts have generally
terminated in slight improvements in final re-
sults gained at the expense of sacrificing other
desired features. To illustrate this, in using
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prior art type electrical means for controlling the
operation of the grinding mechanism, the addi-

tional speed gained by such a control method is

more than offset by the shorter life of the ma-~

chine and continuous servicing made necessary

by the burning of the electrical contacts due to
the high current necessary to properly operate

- the device, and an additional very undesirable -

- feature is the danger to the machine operator

always presented by parts of the machine carry-

ing high voltage. | | o o
Therefore, it is one of the principal objects
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of this invention to provide electronic means for

controlling the operation of machines of the
3D

above character, which means will overcome all
-0I the difficulties of the prior art and, in addi-
tion thereto, will introduce many new and novel
features. | | -

Another object of the invention is the"provis'ion -

" of improved means for controlling the operation
- of edge grinding machines to employ the prin-

40

ciple of “plunge grinding” to considerably

shorten the time required for the operation.
“Another object is the provision of an iznp_roved
- device for forming the contour edge of an article

‘such as an ophthalmic lens satisfactorily in sub-

stantially one complete revolution.
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control for associated parts
© Ing machine.

Other objects and advantages of the invention
will become apparent from the following descrip-
tion taken in connection with the accompanying
drawings in which: 5 I

Fig. 1 is a perspective view of an edge grinding -
machine with an electronic control device at-

tached thereto;: |

Fig. 2 is a fragmentary side elevation of the
mechanism disclosed in Fig. 1: S
Fig. 3 is a fragmentary side elevation of the
circuit making and breaking means controlled oy
the pattern attached to the grinding machine:

Fig. 4 is a fragmentary plan view of the dis-
closure illustrated in Pig. 3; and -

Iig. 5 is a schematic wiring diagram of the cir-
cuit showing diagrammatically the electronic.
of the edge grind-

It is the general practice in the manufacture

of articles such as ophthalmic lenses to provide
-edge grinding machines to intermittently or con-
- tinuously rotate a lens being ground with such
rotary movement being imparted to the lens upon

by the pattern or former. - -

the removal of the glass down to g size governed
~In machines employing means for continuously

‘rotating an article to be edged such as an

ophthalmic lens, the lens is generally rotated at a
constant speed throughout the entire edging op-

eration and it is well known that under these

circumstances some portions of the periphery of
the lens being edged will become shaped to the

‘broper size before other portions due to the fact
~that most lenses being shaped will be of uneven

contour, thereby requiring more material to be
removed in some portions than in others. Also,

-hard spots may be encountered in certain DOT~

- tions of the glass which will require more time for

Another object is the provision of an edge

grinding machine having visual means for in-
dicating the operative condition of the means for

controlling the rotation of the article being

ground. . . o
Another object is the provision of electronic

B control apparatus for edge grinders having time_ -
delay safety means associated therewith ,to'*in'f-'__ss.f
~ methods for intermittently rotating the article

~ To be edged, these devices have not been entirely

sure longer life of the electronic control appara-

~ control means for edge grinders adapted to auto-

 matically advance the article to be formed only

‘as fast as

_ the article is ground to desired size and

" Another object is' the provision of electronic

“Another. object is the provision of electronic
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grinding these portions. Thus it will be seen that

if the lens is rotated at a constant speed through-

out the edging operation, considerable time may
be lost while the portions of the lens requiring
less grinding must be slowly rotated to bring

~ other unground portions into position for grind-

ing. -~ o | o )
~ Although many attempts in the past have
been made to provide efficient means and -

- satisfactory. Various types of mechanical and

60

- hydraulic controls have been devised for this

purpose but they have generally proved to be slow

- and ineflicient and, therefore, not practical for -
. ‘Modern high-speed production methods. 'Elec- -
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trically controlled devices for this purpose have
been the nearest approach to the desired control

mechanism but have had some undesirable fea-
tures, among them being the necessary expense
and loss of time involved in repair of parts such. &

as electrical contacts which, due to the high cur-

4
- Referring more. particularly to the amwmgs
wherein like characters of- reference designate

like parts throughout the several views, the de-

‘vice embodying the invention as illustrated in

Fig, 1 comprises broadly an edge erinding ma-

" chine 0 having a base 1 on which & grinding

rent passing through them, usually become. . -

pitted, burned, charred or otherwise damaged,

thus necessitating shut-down of the machine. and:

repair of replacement of the damaged parts.

Also, there may exist in some controls of this’

type constant arcing between the contacts located
on or in connection with some of the moving
machine parts. This arcing also will cause the

contacts to become pitted or burned because of

the high voltage passing between the contacts.
These conditions are very undesirable especially
when occurring in the manufacture of such
articles as ophthalmic lenses since the lenses may
be finally formed. inaccurately as to desired
firiished sizes and shapes and the texture of the
edge surfaces impractical for use. In addition,
many times the parts of electrically controlled

machines carrying high voltage are disposed In

such positions that they may be a,cmdentally con-
tacted by the machine operator,

The present invention is adapted tc overcome
these and other difficulties found in prior art
machines by electronically controlling the inter-
mittent rotation of the article relative to the
orinding wheel in accordance with the amount of
material to be removed from the poriion of the
article in direct engagement Wlth the grinding
wheel. Such electronic control, as hereinafter
disclosed, has proved to be not only faster but
much more positive in aetion with no breakdown
caused by arcing and burning of fthe contacts
and the like and is comparatively simple in its
construction and entirely autﬁmat:i.c in its oper-
atmn

In the present device, electronic means are used
to control the intermittent rotation of the articie

to be abraded wherein high resistance low cur-

rent circuits substantialy free from inductive
effects are used to control the operation of the
abrading machine.- Also, with the present de-
vice, it is possible to use. the principle of the
“plunge” cut whereby in forming the contour
shape of the a,rtwle being abraded the first as
well as each of the succeedmg cuts or grinding
operatmns may be made to the finished dimen-
sion, thereby requiring only a single complete
revolution of the article to complete the contour
thereof to its ﬁnal size and shape. In addition,
there is also prowded the novel feature of signal-
ing means whereby the

10

stone .or wheel {2 is rotatably supported in bear-

ings i3 by means of arbor {4.

Power is. transmitted to the arbor id through
a, pulley {5 mounted thereon and a belt {6 trans-

-~ versing the pulley; the belt being connected to

13
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any suitable constant source of power not showil.

A drive shaft 19 in the ordinary edge grinding
machine is operatively connected at its forward
end to gear and worm mechanism located within
a, gear box 20, which mechanism operates in
response to the rotary movement of shaft 18 to
rotate a horizontal shaft journaled in the head
21 oand about which the said head swings and
which in turn operates through additional gearing
to synchronously rotate gears 22 and 23. A pair
of longitudinally spaced head and tail spindles

- 24 and 25 are. journaled in the upper portion of.

25
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the head 21, spindle 24 carrying at its outer end

oear 22, with gear 23 being fixedly mounted about.
midway on spindle 25. The inner adjacent ends
of the spindles 24 and 25 are provided with pads
26 between which is carried the article 21 which.
is. to be shaped. The article may be formed ot
olass, metal or any. other desired material which

is to be provided with a shape controlled. by a

35
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o0

| weight 7.
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machine. operator will

receive visual indication informing him when

the device is being operated to rotate the lens, the
signaling means also indicating the completion of
the revolution of the article and consequently
the completion of the edging operation.
Another very desn*able feature is the. incor-
poration in the present mventmn of a time de-
lay type of safety means to prevent possible fail-
ure of the electronic device used to contrel the
rotation of the article being abraded, thereby

lessening the possmlllty of breakdowns Wlthln'

the electronic control.

‘Such an electronic control. dewce 2.8 presented-

by the follomng descrlptmn and shown in the
accompanying drawings ma,y be attachable as
separable units to abradmg ma,chmes alre a,dy
made and in use or they may be. bullt into the

machmes when the . machmes are bemg con- -

structed
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or away from the grinding wheel 12.

pattern or former. It may be a blank for a pat-
tern, a watch crystal, lens blank or other simi-
lar article but for ease of description it 1s referred
to throughout as being a lens blank. A handle
28 located on the front of the head ZI may be
manually operated to spread the spindles 24 and
23 to release the lens blank as well as to draw
the inner ends of the spindles toward one an-
other to clamp the blank in position through
means commonly known in the art. The lens
wlank 27 when in place between the pads 2§ on
the ends of spindles 24 and 25, will thus be ro=-
tated continuously through the mechanism de-
seribed above, with the edge of the blank being in
abutting relation with the abrading surface of
the grinding wheel {2 which through its rotation
will tend to remove material from. the abutting
contour edge of the blank.

"The head 2t is pivotally attached to the base
{i as set forth above and may be swung toward
It is nor-
mally urged toward the grinding wheel by a
The movement of the head 21 and
ccnsequently thﬂ- lens. blank 27 relative to the
abrading surface of the grinding wheel {2 Is con-
trolled by a patteln or former 29 which 1is at-
tached to the outer end of spindle 25 by any suit-
able means. The pattun 29 is of the shape: of
the lens to be ground Upon operation of the
gear mechanism the pattern, in being rotated
against a contact shoe 22 having a suitable hard,

 rigid surface, will cause the head 21 to swing

65

forwardly or rearwardly in accordance with

the irregularities in the contour of the pat-
tern. It will be seen that in a device of the

- character wherein the pattern and the blank: are

70

continuously rotated at a predetermined Speed
the high spots of the blank will require more ro-
tations of the blank in grinding them off than
will the low spots. Therefore, the time when the
finished low spots rotate past the area adJacent
the grinding wheel to bring the high spots re-
peatedly into grmdmg position is entn'ely wasted



"

Several revolutlons may be requlred before a h1gh
spot finally is ground to the finished dimension.

- It is to be understood that the foregoing de-—ﬂ |
scription is primarily based on a standard ma-
‘chine and hence forms no part of this mventlon,

except insofar as the drive mechanism for the

grinding wheel is concerned with respect to its
operation Wlth relo,ted meohanzsm now to be set_

forth.
There is promded in the present oonstruotlon
electronic means for controlling the rotation of

the blank to permit the contour edge of the
blank to be reduced substantially to size in a

single cycle of movement. With reference to
- Figs. 1 and 2, the rotatable drive shaft 18 has its

central portion cut away which, in attaching one
of these electronic controls to a standard ma-
chine, will leave one portion 38 of the shaft 3
‘unused and merely projecting slightly from the
gear box (8 depending upon the length of the

portion eliminated. The opposite forward POr-
“tion 31 of the shaft {9 projects rearwardly from
the ge&r box 28 and is connected by a coupling
32 to a motor drive shaft 83 operated by a motor
~ 84, the motor being mounted by suitable means
upon the machine base {1 and operatively con-
~ trolled by electronic means enclosed within a

housing 38 secured in some advantageous posi-
tion on the machine whereby the said electronic

means will also function as a signaling device and
- will be readily visible to the machine operator
within the housing 35 through the opening 34.

' "éieés;z.t;év? ' B

e

6

and whmh is 1nd1oated in the drawings by refere

- ence numeral 43

10
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In initiating a complete 1ens grmdmg opera-
tion the operator of the edge grinding machine

will initially cause a suitable source of power o

be directed to the grinding machine o impart
rotation of the grinding wheel {2 through belt {5,
pulley 15 .and arbor 14, causing the grinding
wheel to revolve continuously until said source
of power is rendered inoperative by the maehme |
operator |

A lens former or pattern 29 of the deSII'E}d._
shape of the finished lens to be ground is then
mounted on the outer end of tail spindle 25 which
is journaled in the head 21, the head during these

initial setting up operauons being stationary and

swung and held in a position away from the
grinding wheel 2. At this point the handle 28
may be manipulated by the operator to open the
space between. the pads 26 on the ends of the

‘head and tail spindles 24 and 25 for insertion of
a lens blank 27 to be ground between said lens

supporting pads 26, the handle 28 being returned

~ to its initial position to close the space between

the pods and to clamp the lens bla.nk ﬁrmly in

~ position in the conventional manner.

a0

In the present illustration the housing 35 oon—_-'

taining the electronic conirol means is shown s

cured to the top of the safety guard 3T of thej_

Since the head 2f is pwotally supported upon:.
the base (1, this head is capable of oscillation to--
ward and away from the grinding wheel 2, Al-

though it normally is inoperatively positioned:

in a substantially vertical position, in operation
it Is constantly urged toward the grinding wheel
by the welght 7 mentioned above and will posi-

~ tion and hold the contour edge of the lens blank

30

grmdmg wheel 12 and thereb.v w:athm the dlreot :

vision of the operator.

it can readily be underetood that Wlth tl'us

construction, operation of the motor 34 will cause

rotation of oouplmg 322 and forward portion 3f of
the-shaft {9 to rotate the lens blank 27 and pat-

~ tern 29 through means recited hereinbefore, and
- that when the operatlon of the motor 34 is dis-

continued this will consequently stop rotation of

the lens blank 27 and- pattern 29 and allow that

portion of the lens blank held in engagement
‘with the abr ading surface of the grmdmg wheel

grinding wheel.

- blank will oonsta,ntly engage the wheel.

271 against the abrading surface of the revolving
Other suitable means may, if
desired, be mcorporoted to provide additional ad-
justments with respect to the pressure required

to maintain the head in position so that the lens
The re-

- sultant size of lens is controlled by the initial

¥2 by the weight {7 to be ground at said abuttmg. |

area. The extent of sald grinding is controlled

by the cngaging of the pattern 29 mth the oonta,ot |

shoe 42,

A laterally disposed shoe supportmﬂ' memberj
38 is fixedly mounted on the machine base {1

50

adjstment of the contact shoe 42 inwardly or

outwardly relative to the abrading surface of the

grinding wheel through suitable adJustlng mech-
anism housed in the supportmg member 38 and
operated by the thumb Wheol b8 in the convenn_

~ tional manner.

- In the aotual lehs grmdmg operatlon the Iens

blank 27, which has been fabmoated as to the

optical surfaces formed thereon as prescribed by
an optician, is allowed to rest in edge contact
against the abrading surface of the grinding

~ wheel under the action of the weight 11 described

below the pattern supporting end of shaft 25

and above gear box 2§ and carries at its rear-
ward end an upwardly extending adjustable

The bracket 39 is shaped to present -
' lens is ground by the revolving grinding wheel,

bracket 39.

a forwardly projecting vertical surface spaced -
slightly above the supporting member 38 having
a longitudinal groove therein adapted to carry. 60

the rear edge of an msulatmg member 48 firmly

;ooated therein by means of pins &1 or the like.

56

above. When the lens. blo,nk 271 first engages

the whee! 12 the former or pattern 29, because

of the initial size of the hlank, will be held spaced
from the shoe 42, However, as the edge of the

the pattern 29 will approach closer to shoe 42
until ‘it finally actually makes oontaot with the
shoe to prevent the head from swinging further

| toward the grmdmg wheel ang thus preventing

The contact shoe 42 is mounted over the forward .

_edge of the insulating member 40 and held im- poy

- movably in position by a press fit connection. As

can be seen by reference to Figs. 3 and 4, the edge
- of the pattern or former 29 is adapted to engage
. the shoe 42 to control the operation of the inven-:

- 70

tion as: Wﬂl be made clear in the description of
~ the operation of the machine which follows, °

Mounted within the housing 35 is the eleouronio:_;' |

" means for ‘controlling the rotation of the lens
- blank and which includes a thermzomc tube con-

- suffs

_eddltlonal material from bemg ground off the
- edge of the lens blank at said loootlon This
completes the initial cut or what is known as a N
“plunge” cut; that is, the lens edge at said loca-
~ tion has been reduoed to 1ts ﬁnal depth in one

- ¢ut.

The oontactmg of the pattern 29 w1th the shoe
42 at the completion of the initial “plunge” cut

causes the motor 34 to be energized and thereby
causes the lens blank to be rotated an amount

- .'ba]_nlnr:r mercmy vapor, argon or other noble: gas 7w ‘When the progresswe adJacent uncut portlon of .

| clent to present an ad;acent unecut portlon -
- of -the blank to- ‘be: abraded ing snmlar manner.
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the lens. blank is advarnced. through, the. energiz-.

ing of the motor the rotation thereof. Wll]. simul-
taneously cause thé patiern, to become. disengaged
from the contact shoe.and will autcmatlcally de-

energize the motor Whercupon thc lens blank will
remain stationary for a.period of time. sufficient
to allow the abrading. wheel . to grmi the newly

presented pOI‘thIl of the blanh to a depth wherein
the pattern will again contace the shoe to cause. a.

repetitive function to take. place, These, succes-

sive “plunge” cuts are formed 1nterm1ttcnt1y,
throughout. the enftire contour. of the lens, blank
and will thereby reduce the blank 1o the. sha.pc of

iiiiiii

the pa,ttern
The energizing and . de-energizing of. the motor

results from the prcvlsmn of an_ eleetrical; SYyS=-.
tem embcdymg an. electron - tube 43 of the.
Thrs tube cmbcdles a, ﬁlament_
53 a grld 52 and a. platc 54 and has ifs interior
ﬁlled with a_ gas. such as mercury vapor, argon gg,
or other ncblc gas .as. prevrcusly stated. This

thermlcmc type..

clectrcn tube functrcns to open and close. the cir-

cuit to the motor and-its operation is controlled by
a relatwely low vcltagc as compared with the

vcltage 1equ1red for energizing the motor 34.
The primary 0011 of & transiormer 47 is ccn-

nected through_ 01rcu1t a—Db. to the incoming
source of clectrlcal energy, thc secondary coil of
the transformer bcmg connected through circuit’
c—d to the ﬁament 53-of said. electron tube 43,
The clrcult a,lsc embodlcs a, time delay rcla,y tube
46 havmg a,,hcatcr umt 51 therein and make-and-.
Thc heating unit 51 is con-
nccj:ed by the lead e to the conductor ¢ and by the.
lead f to the conductcr d in parallel with the.
One of..the
ccntacts 49:is ccnnected by the ccnductcr 1 to the
contact Shce 42 thrcugh the terminal 44. The

brea,k contacts 49:

ﬁlamcnt cf the electrcn tube 43,

other cf sald ccntacts 49'15 ccnnected by. the lead
wire p to a res1stcr cireuit ccntrclhng the opera-
tion. of the gnd 52 in the electrcn tube 43.

RS6:.

reutly W1th the 1csrstcr Rl whrch 13:1 turn 1s ccn—- |
nected thrcugh the lead m to the gr1d b2 cf the -

electrcn tube

The contacts 49 of the delay relay tube 46 are
ncrmally in open relation and are in series with

These.
168181301‘8 are mdlcated by Rl Rz R3 R4, R5 and'

10
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43

the- ccntrcl circuit to the shoe 42-and: pattern,29. .

Hcatmg of the-delay- tube: heater 51 closes the -
contacts 4%-after a glven time interval'such as, for-
During this interval; the -
filament of- the electrcn tube 43 -has hag ample-
This-is
necessary cnly when first starting, the machine,
SO that the cpcratcr will’ nct enccunter difficulties '_55
causcd by nct waiting a sufﬁcmnt interval for the .

example f orty seconds.

tlme to reach 1ts cperatmg tcmperature

60

electron tubc to beccmc .properly, heated. The. .
plate 54 of the elcctrcn tube. 43 .is ccnnected,_.._

through. thc ccnductcr 9 drrcctly to one. side..of

the motor 34 and the opposite side of said mctor_;.'.ﬁo'”:"

is connected through the. conductors .i—b-to.one. .

srdc of the. altcrnatmg current supply. .

....

t1ve1y connected to the tubc ﬁlamcnt th.rcugh c.

The other .

65 -

and/or d, the electron. strcam between- the -fila-. -
ment and plate ccmpletmg the mctcr eircuit:-

under cperatwe conditions.

The grid, 52.of; the-electron-tube. 43 is normally
negatwe anag thc negatlve voltage.is- supplied: by:

blas c1rcu1t mcludmg a. half-wavc rectlﬁcr 48, ..

‘‘‘‘‘‘

ductor b and &pauz of dropplng_rcs1stqrs RE and'_;
RE,. thc rectlﬁer 48 serving.to..convert the.alter-...

natlng currcnt supphed by. leads- a—b, to- direct

I"‘.. -
g
e e

| 3_;-
current.. Thus, negative or minus voltage is sup~
plied from the rectifier 48 and resistors RS -and
RS through conductor r, resistors R2 and Ri and
conductor m to the grid 52. However, since it is.
desired to:conduct true direct current to-the grid
rather than pulsating. current as supplied by the.
half-wave rectifier 48, a condenser C2 is inserted-

between. resistors R5 and RS, the condenser acting;
to store energy in this circuit and to discharge-
energy between the waves discharged. by the half-

wave rectifier 48, thus. providing essentially. -di-
rect. current. through resistor RS and on.to the-
grid 52. The resistor Rl is inserted in the circuit-
for prctectlcn of the grid to limit current flowing
to.the grid.

Resistors R4, R3 and. R5 are in. serlcs and . pro-
vide an  alternating . current network, circuit.
b—e—R4—R3—r—R5~—g—a, the values of the
resistors being selected: so that voltage across. RS-

‘is not.enough to allow. conductor r to be pcsrtlve-f.

with respect to the filament 53. of the electron. .
tube.. However, upon contact being made he-
tween the pattern 2§ and shoe 42 resistors R2 and:
R3 are.placed in parallel. This eircuit is. effected:
as.shown in Fig. 5 by lead line n connected. at 44
to shoe 42 and.through contacts 49 and- lead line.
». Lead line k& has one-end connected at 4% 1o
the machine and. thus.the circuit is completed
through the machine to the pattern 28. The op~
posed end of said lead line k is connected between
resistors R2. and - R4. When contact is.made-be--
tween the shoe 42 and former 29.the resistance
of the R3—RA—RS5 circuit is: reduced to-a point
where the. voltage across. resistor Rb5 will rise to

such a degree as to permit positive pulses: to-be-

supplied to the grid 52 of the electron tube 43;.
through conductor r, resistors R2 and RIiI and.
conductor. m.

Tt is -understood. that a characteristic of the

_electron. tube 23 is that it will permit current to

flow as long as the grid and plate -are positive
with.respect to the filament but changing the con-
dition. of- the grid while current is flowing is not
effective to either control or stop the plate. cur-
rent. However, when the-grid-becomes: positive
with. respect. to the filament as described above,
this will start the flow of electrons. to the plate..

- 54 .which also -is positive and thence through

conductor 7 to the motor 34. Thus, the motor
is supplied: with pulsating current through cir-
cuits ¢—c¢ or a-—d to the tube 43 and lead 7,
thence through conductors # and: b to combplete
the circuit thereto.

A condenser Ci is connected in parallel Wrth--
the motor, leads b and. 7, to improve the opera-
tion of the motor by furnishing impulses. during
the time the electron tube is non-conductive.

This is accomplished by the condenser becom-

ing charged during the conducting  cycle of the
tube and- by its discharging -through the motor
in.the non-conducting cycle.  Resistor RT in se-
ries-with the condenser-Ci is-provided-fir the pur<
pose: cf hmrtmg the peak of mr'ush cUrrent tc the--
Immedlatcly upcn bemg cnerg1zcd the motcr-'
24 will  operate to.rotate the lens: blank 2T and" -
pattern 29 to bring an uncut portion:of the lens:
blank into abrading position as described: above,

- This:will:cause the head. 21 to swing in a. direction.
70:-

away- from the grinding wheel (2 thus.causing -
the pattern 29 to become disengaged: from the -

contact shoe 42; thereby: breaking :the circuit: to
the -resistor network,; converting the voltage to
the grid 52.o0f electron tube 43 to negative polarity.

Due:to the:characteristic.of this electron tube this:
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will effectively cause the stopping of the flow of
electrons from- filament 53 to the plate 54 as

soon as-the plate Velta,ge passes through zero to
~ thus break the circuit to the motor 34, de-ener-

2,653,427
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~ and the forming of a lens, production time is re-

duced considerably compared with the general

- methods employed for this purpose, together with

gizing the motor and stopping the retatmn of the &

lens blank and pattern, |
'The motor will not operate to retete the lens
- blank again until the portion of the blank in

abutting relation with the grinding wheel {2 has

~ been cut to the depth. desired as controlled by
the pattern 28, at which time the pattern will
again make contact with the shoe 42 to again

energize the motor 34 as described and the cycle
is repeated until the entire contom edge of the

lens blank has been ground to the size and shape
of the pattern, after which it may be removed

10
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from the mechme and g new lens blank to be |

ground may be substituted in its place. -

It is important here to note that the eleetren
tube 43 is mounted within the control housing 35
in such a position that it can be visible through
the opening 286.

20

The gas within the tube is of

such a type that it will become luminous when

- current is passing between the filament and the

plate of the tube, thereby indicating visually to

the operator when the motor is heing energized

to rotate the lens blank. It is also important to

- note that the blank is rotated by the motor 34
- only a very small amount since the contact be-

tween the pattern and shoe is almost immedi- &

ately broken. Only a small amount of material

Is removed from the blank during each grinding i

operation or between each interval of contact of
the blank with the grinding wheel and the interval
of contact of the pattern 29 with the shoe 42.

That is, the lens is ground during the period that

contact is broken between the pattern 29 and

the added advantage of greater safety provided
through the use of a high resistance circuit in
areas most likely to be contacted by the operator.

It can be clearly seen from the foregoing that
an apbrading machine of the character described
hereinbefore is an improvement over prior art
machines by providing efficient and simple elec-
tronic' control for operation thereof, said elec-
tronic control including the employment of the
principle of “plunge grinding” which consider-

-- ably shortens the time required for a grinding op-
‘eration of an article to shape the contour edge

of the article satisfactorily in most cases in one
complete revolution of the article, with a second
revolution of the article being made if desired,
the eleetremc control for the machine also having
visual means for indicating the operative condi-
tion thereof and safety means associated there~
with to insure longer life of the apparatus, il
contrast to the short life of prior art devices.
Electronic controls for abrading machines of the |

5 character described may be easily attached as

units to existing edge grinding machmes of the

character set forth.
- It will be epparent that many changes may be

made in the details of construction and arrange-
ment of parts shown and described without de-
parting from the spirit of the invention as ex-
pressed in. the accompanying claims. Ther efore,
it is to be understood that all matter set forth

~ or shown in the accompanying drawing is to be
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shoe 42 and until contact is again established |

‘hetween these members. Therefore, there will
be numerous eneegements and dxsengegemems
between the shoe and the pattern in grinding
each edge surface of the lens blank, or such sur-
faces as correspond to the surfaces of the pat-
tern 23, The entire edge surface is not re-
moved at each engagement between the lens
blank and the grinding wheel, but instead only
a small portion, or so much of the blank as can

ke presented to the abrading surface of the

grinding wheel. As a result there will be nu-
merous engagements between the pattern and
shoe for intermittently rotating the lens blank,
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interpreted as 111ustrat1ve and not in a 11m1t1ng
sense. - o -

-1 claim: o |
1. A lens edgmg machme of the character de— .

| senbed comprising a rotatable abrading wheel, a

rotatable work. holding device for suppertmg 9,
lens in pos1t10n to be edged by said abrading
wheel, said work heldmg device being supported

- for movement in a controlled path toward and
- away from said abredmg wheel, g pattern rotat-

kocause the lens blank will be out of pressure con-

“tacy with the Wheel When the pattern 29 engegee

the shoe 42,
One complete turn or revelutleﬂ of the lens

blank is sufficient generally to remove the neces-
sary material to bring the blank down to proper
size and shape. However, as the last amount of
material is removed, the pattern and shoe will
again make contact and the circuit to the motor
34 will be established to permit the lens blank

to again be rotated. 'This second rotation of the

~ lens blank, if desired, will be made at 2 high rate
of speed and, together with the retation of the
grinding wheel, insures the removal of any super-
fluous material and cleans up the tiny “scal-
lops” on. the edge of the blank. One revolution
of the blank under this condition is sufficient to
perform this cleaning up operation although the
blanks are satistaciory for general use without

the added operation. - The continuous rotating of

the lens blank and therefore the continuous il-
lumination of the tube indicates to the operator

that the lens is completed. . -
Wlth thls 'rnethed of removmg the materml
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able with said work holding dev:.ce a contact po-
sitioned to be engaged by said pattern to control
the relative spacing of said work holding device
to the abrading wheel, electrically operated drive
means imparting simultaneous rotary movement
to the work holding device and pattern when
electrically energized, a circuit for connecting .
said drive means to an A. C, source, a three ele-
ment type gas-filled electron tube embodying a
cathode, plate and intermediately disposed con-
trol grid and having its cathode and plate con-
nected in said circuit on one side of the drive
means whereby there will be an A. C. potential on
the plate when the drive means is connected by
sald circult to an A. C. source, and g pair of bias
circults of fixed potential connected with said
grid, one introducing D. C. voltage of negative

- polarity on the grid and the other simultaneous-
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ly introducing voltage of positive polarity on
sald grid, sald tube firing only when the grid is
positive with respect to the cathode, and the bias
circuis of negative polarity normally having a
value slightly in excess of that of the positive
polarity bias circuit to prevent firing of the tube,

and means operable by engagement of the pat-

tern and contact for increasing the Dpotential of
said positive polarity - bias circuit to a . value
where it exceeds that of the bias of negative po-
larity to permit the tube to fire and allow the cir-
cuit to energize the drive means to rotate the
work holding devwe end edvence an edJacent un-
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abraded portion of the lens to a position where
the pattern and contact will disengage and cause
the bias eircuit of negative polarity to again be~
come of greater potential so as to substantially
instantaneously stop the said advance of the lens
when the potential of the A. C. on the plate goes
+~ porg and allow said -portion of the lens edge
to be ground, whereby in one complete revolution
of the lens it may be edged to substantially the
exact shape of the pattern.

9 A lens edging machine of the character de-
seribed comprising a rotatable abrading wheel,
o rotatable work holding device for supporting
o lens in vosition to be edged by said abrading
wheel, said work holding device being supported
for movement in a controlled path toward and
away from said abrading wheel, a patiern rotat-
able with said work holding device, a contact po-
sitioned to be engaged by said pattern to con-
trol the relative spacing of said work holding
device to the brading wheel, electrically operated
drive means imparting simultaneous rotary move-
ment to the work holding device and pattern
when electrically energized, a circuit for con-
nectine said drive means to an A. C. source, a
three element type gas-filled electron tube em-
bodying a cathode, plate and intermediately dis-
posed control grid, said tube having its cathode
and plate connected in said circuit on one side of
the drive means whereby there will be an A. C.
potential on the plate when said circuit 1s con-
nected to the A. C. source and said tube firing
only when the grid is positive with respect to the
cathode, and a pair of bias circuits connected
with said control erid, each bias circuit includ-
ing a plurality of resistors in series controlling
the value of its potential, at least one of which
resistors is common to both circuits and said
circuits each further having at least one resistor
separate from the other circuit, one of said bias
circuits introducing voltage of positive polarity
on the erid of predetermined normal value and
the other bias circuit introducing D. C. voltage
of negative polarity on the grid and having the
value of its resistors such as to introduce nega-
tive voltagce of a potential just over the normal
value of the positive voltage of the first bias cir-
cuit to prevent firing of the tube, a make and
hreak circuit connecting in parallel relation a re-
sistor common to the two bias circuits and a re-
sistor only in said positive polarity bias cir-
cuit, said latter circuit being completed by en-
ocagement of the pattern and contact to change
the relation of the resistors in said positive Do-
larity bias circuit from their normal series 1o
said parallel relation to increase the potential of
said circuit to a value where it exceeds the po-
tential of the negative polarity bias circuit to
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12
lens in position to be edged by -sald abrad-
inc wheel, said work holding device being
supported for movement in a controlled path to-
ward and away from said abrading wheel, 2 pat-
tern rotatable with said work holding device, a
contact positioned to be engaged by said pattern
to control the relative spacing of said work hold-
ing device to the abrading wheel, electrically op-
erated drive means imparting simultaneous rotary
movement to the work holding device and pat-
tern when electrically energized, a circuit for
connecting said drive means to an A. C. source,
a three element type gas-filled electron ftube em-
bodying a cathode, plate and intermediately dis-
posed control grid and having its cathode and
plate connected in said circuit on one side of the
drive means whereby there will be an A. C. poten-
tial on the plate when the circuit is connected
to the A. C. source, said tube firing only when
the grid is positive with respect to the cathode,
and a pair of series resistor bank bias circuits

 connected with its grid, each circuit having at
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permit the tube to fire and allow the cireuit to

energize the drive means to rotate the work
holding device and advance an adjacent un-
sbhraded portion of the lens to a position where
the pattern and contact will disengage to break
said further circuit and cause the potential of
the negative polarity bias circuit to again be of
oreater potential so as to substantially instan-
tanecusly stop the said advance of the lens when
the potential of the A. C. on the plate goes to
zero and allow said portion of the lens edge to be

oround, whereby in one combplete revolution of

the lens it may be edged to substantially the ex-

act shape of the pattern,

3. A lens edging machine of the character de-
seribed comprising a rotatable abrading wheel,
a rotatable work holding device for supporting a
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least one resistor common to the two circuits and
a resistor separate therefrom, said bias circults
being connectable to the A. C. source, one bias
circuit introducing slternating positive and neg-
ative pulses of voltage on the grid of a value de-
termined by the resistors in its circuit, and the
other bias circuit including a rectifier and hav-
ing the values of its resistors such as to introduce
negative D. C. voltage of a potential just over
the normal value of the positive pulse of the first
bias circuit to prevent firing of the tube, a make
ahd break circuit connecting in parallel a re-
sistor common to the two bias circuits and a re-
sistor only in said positive potential introducing
bias circuit, said latter circuit being completed
by engagement of the pattern and contact to
change the relation of said resistors from series
to parallel relation to increase the potential oi
said circuit to a value where it exceeds the po-
tential of the negative polarity bias circuit to
permit the tube to fire and allow the circuit to
energize the drive means to rotate the work hold-
ing device and advance an adjacent unabraded
portion of the lens to a position where the pat-
tern and contact will disengage and cause the
bias circuit of negative polarity to be of greater
potential so as to substantially instantaneously
stop the said advance of the lens when the po-
tential of the A. C. on the plate goes to zero and
sllow said portion of the lens edge to be ground
whereby in one complete revolution the lens may
be edged to substantially the exact shape of the

patiern.
| CHARLES A. ELLIS.
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