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1

This invention relates to improvements in ma-

chines for edging articles to controlled contour

shape and more particularly to machines of this
character having automatically functioning parts
and method of obtaining said functions.

One of the principal objects of the invention is
to rotate an article relative to an abrading wheel
for reducing the article to a given contour shape
and size whereby the said article is reduced to the
contour shape and size desired throughout sub-
stantially one complete cycle of movement of
said article relative to the abrading wheel with
said cycle of movement being hydraulically con-
trolled.

Another object of the invention is to provide
a device for edging articles to given contour
shapes and sizes whereby the article may be hy-
draulically clamped into working position or re-
leased with the clamping device being rotatable
with the article under hydraulic control as to its
extent and speed of rotation relative to the
abrading wheel for removing the required amount
of material from the article and with the abrad-
ing wheel hydraulically oscillated in g direction
transversely of the article with the extent of the
transverse movement or oscillation of the abrad-
ing wheel being variable.

Another object is to provide hydraulically con-
trolled holding means for a device of the charac-
ter described.

Another object is to provide hydraulically oper-
ated means of the above character intercon-
nected with an oil feed system having the oil
pressure of said system contrelled by a variable
displacement pump.

Another -object is to provide a hydraulically
operated power unit for rotating the article at
least throughout one complete cycle of movement
and having associated therewith speed reduction
means for transferring the power from: sald hy-
draulic power unit to the article.

Other objects and advantages of the invention
will become apparent from the following descrip-
tion taken in connection with the accompanying
drawings and it will be apparent that many
changes may be made in the details of construc-
tion, arrangement of parts and methods shown
and described without departing from the spirit
of the invention as expressed in the accompany-
ing claims. I, therefore, do not . wish to be lim-
ited to the exact details of construction, arrange-
ment of parts and metheds shown and described
as the preferred forms only have been g1ven by
way of illustration.

Referring to the drawings:
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2
Fig. 1 is a side elevation of the device embody-
ing the invention;
Fig. 2 is a front elevational view of said device;
Fig. 3isa plan view of said device;
- Fig. 4 is a sectional view taken as on line 4—4
of Fig. 6 and looking in the direction indicated by

‘the arrows;

Fig. 5 is a fragmentary sectional view taken as
on. line 55 of Fig. 6 and looking in the direc-
tion indicated by the arrows;

Fig. 6 is a sectional view taken as on line 6—8
of Fig. 1 through the operating head of the de-
vice;

Fig, 7 is a fragmentary sectional view taken as
on line T—1 of Fig. 1 through the stone oscillat-
ing mechanism of the device;

Fig. 8 is an enlarged fragmentary sectional
view taken as on line 8—8 of Fig. 7 and looking
in the direction indicated by the arrows;

PFig. 9 is an enlarged fragmentary sectional
view taken as on line 9—9 of Fig. 3 and looking
in the direction indicated by the arrows;

Fig. 10 is a sectional view taken as on line
10—10 of Fig. 9 and looking in the direction indi-

cated by the arrows;
Fig. 11 is an enlarged fragmentary sectional
view taken as on line {1-—11 of Fig, 3 and looking

in the direction indicated by the arrows; and
Fig. 12 is a schematic view illustrating the hy-
draulically operating system of the device.
Devices for reducing articles to given contour
shapes and sizes are not new in the art, partic-
ularly, devices for reducing ophthalmic lenses to

-desired contour shape and size.
35 -

Many attempts have been made to prov1de de-
vices for reducing a lens to a given contour
shape and size through one complete cycle of
movement of the lens relative to the abrading
wheel but in most instances in the past such
devices embodied mechanical or electrical means
for accomplishing the desired results. Most prior
art devices of this nature were of such charac-
ter as to have relatively positively operating parts

with no intermediate variakle as to the function

of said parts. In most instances, the control
was mainly directed to means for completing the
cycle of movement of the article relative to the
abrading wheel with the article held in a fixed
position until a given amount of material was
removed therefrom whereby a contact was made,
in. the instance of electrically operated means,

‘with a switch or a similar device which closed

the circuit to a motor or electrically operated
clutch which imparted a given rotary movement

to the article. There is no intermediate variable
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as to this cperation ang in most instances did
not produce an article having the desired edge
finish. The remaining parts of the device op-
erated in a similar manner to other known de-
vices. Tt, therefore, is one of the primary objects
of this invention to overcome the above difficul-
ties with such prior art devices through the pro-
vision of hydraulically operated means with in-
termediate controls for clamping the article in

operating position, for rotating the article rela- 1
tive to the abrading wheel throughout one com-

plete cycle of movement with intermediate con-
trols for insuring the reduction of said article to
proper contour shape and size and to proper edge
finish, for controlling the surface shape of the
stone during said edging operation and for im-
parting an oscillatory movement to the stone dur-
ing said edging.

Referring more particularly to the drawings
wherein like characters of reference designate
like parts throughout the several views, the de-
vice emhodying the invention .comprises a base
13 having spaced bearings 14 in which the stone
supporting shaft 15 is rotatably supported. The
stone 16 is carried by a web 1T having a hub 18
secured to the shaft 15 by a set screw or the like
19, The web 17 is provided with an integral
flange 20 on one side thereof which overlie one
side surface of the stone 6 and with a clamp

ring 2| secured to the web by screws or the like ¢

22 for supporting the stone in operating prosition
on said web.

The shaft 15 has. a hollow bore 23 longitudi-
nally thereof. The said shaft i5 is provided ad-

jacent one end thereof with a spiral gear 24 .

meshing with a spiral gear 28, said spiral gear
25 is in turn connected with a spiral gear 26 .car-
ried by a stud shaft 21. The stud shaft 27 is
supported within suitable spaced bearings 28
and 28, The stud shaft in turn is provided with
a worm gear 39 in mesh with a worm 31 ‘carried
by the driven shaft cf a suitable motor or the
like 32,

The above provides the power for rotating the
abrading wheel or stone (8§ with the ratio of the
said gearing being such as to give you the proper
speed of rotation of the stone.

The spiral gear 25, which is set forth above as
being driven by a spiral gear 28, meshing with
the gear 24 for imparting a rotary movement to
the shaft 15 is so designed that when the said
gear 28 rotates, a rotary movement will ke im-
parted to the gear 24 and simultaneous to said
rotary movement a thrust action will take place

causing said gear 24 to move in a direction lon- :3;

gitudinally of the spiral gear 25 causing the shaft
15 and stone carried thereby te be moved in the
direction indicated by the arrow 23. Internally
of the hollow bore 23 of the shaft 5 there is a
valve stem 34 supported by spaced bushing like
members 35 and 36. The bushing 36 is secured
in fixed position internally of the bore 23 and
the bushing 25 is fixedly secured to the valve
stem 34. The end 37 of the valve stem 34 op-
posed to the gear 24 is provided with a spring
washer 38 secured throughout the periphery
thereof as illustrated at 3% to the adjacent end
of the shaft 15. The washer 38 is cupped and
is adapted to have its cupning characteristics re-

versed by snapping to one side or the other of .

a plane extending through the peripheral edges
thereof.

The valve stem 34 is provided with a hollow
bore 40 with the connecting means 31 for se-

curing the spring washer 38 to the stem func-

40
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tioning as stopper means for closing cne end of
said bore.

The bushing 38 is preferably provided with a
scalloped contour forming oil ports 41 between
the inner wall of the bore 238 and said bushing.
The spring 38 is preferably provided with a plu-
rality of openings 42, The valve stem 34 is pro-
vided with an opening 43 communicating with
the internal bore 48 of said stem and with the

space between the stem and the kore 23 of the

shaft (5. The shaft is provided with an
opening 44 communicating with the bore 23 and
with a hollow chamber 45 internally of the bear-
ing member 46. The bearing member 48 is con-
nected through a port 47 with an ocil line 48,

The bearing 14 has an oil chamber 49 inter-
nally thereof and is provided with stop means 80
internally thereof having a portion 51 extending
outwardly of the bearing to which a part is piv-
otally attached as will be described later herein.
The base 3 adjacent the end of the shaft (5
having the gear 24 thereon is provided with ad-
justable stop means 52 extending internally of
the bore 23. The stop means §2 is provided with
a threaded portion 53 threadedly supported with-
in - a sleeve 54, The sleeve 54 is rotatably sup-
ported in a bearing 5% formed in the base {3 and
has a hand wheel 56 attached by a set screw or
the like 87. A suitable key plate 52 secured in-
ternally of the base i3 and having a tongue 53
fitting within a longitudinal slct 80 in the stop
member 52 is adapted to retain said stop mem-
ber against rotation when the sleeve §4, which
is threadedly connected with the stop member
52, is rotated through manipulation of the hand
wheel §56. This provides means for varying the
position of the stop means 52 in a direction longi-
tudinally of the bore 23.

" Buitable sealing members or the like §{ and
62 are provided in the respective bearings {4
which are adapted to prevent oil leakage from
the bearings and o simultaneously prevent abra-
sive particles from entering the bearing.

The device set forth above is for imparting an
-oscillatory movement to the abrading wheel or
stone 6. The function of said device is as fol-
lows:

It is first pointed cut that the chamber 49
contains cil built up to a given pressure as will
be hereinafter described more in detail. When
the spiral gear 25 is rotated the gear 24 rctates
It is herein pointed out that the helix angle of
the spiral gear 25 is such as to simultaneously
urge the gear 24 in the direction of the arrow
23. This causes the shaft {5 and the stone car-
ried thereby to be urged in said direction simui-
taneous to being rotated. As the shaft {5 moves
in ‘the direction of the arrow 33 the valve stem
34 is simultaneously moved in said direction. As
the shaft 15 and stem 34 move in said direction,
oil in the chamber 49 is forced through the per-
forations 42 through the port 43 into the hollow
bore 40 of the stem. The said oil travels lon-
gitudinally of said stem and is exhausted from
the end 63 thereof where upon the said cil will
flow through the open end 8% of the bore 23
back down into the sump internaily of the base
13. ‘This permits the stone to be moved in the
direction of the arrow 33. Movement is contin-
ved in said direction until the member 37 engages
the stop means 50 whereupon pressure will he
exerted on the end 37 of an amount sufficient
to cause the spring 28 to be moved from its
cupped position, as illustrated in Pig. 7, to a re-
versely cupped position. This causes & valve stem

{5
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34 to be simultaneously moved in a longtiudinal
direction, relative to the shaft 15, by an amount
equal to the reverse cupping. of the spring 38.
This movement of the valve stem 34 causes the
port 43 to be moved to a position underlying the
bushing 36 thereby closing said port. Simulta-

neously to this movement the bushing 35 carried .

by the valve stem 34 will he moved in the direc-
tion indicated by the arrow €5 by an amount
sufficient to cause the port 44 to communicate
with the bore 23 of the shaft 18. Oil forced under
pressure through the inlet 48 and flowing through
the port 47 into the chamber 45 will thereby
travel through the port 44 into the hollow bore
23. The oil will then travel through the ports
41 formed in the periphery of the bushing 38
and will thereby travel through the openings 42
in the spring washer 38 and build up a pressure
in the oil chamber 49 of an amotint sufficient to
overcome the thrust imparted to the gear 24 by
the spiral gear 25 and thereby cause the shaft {5
to move in the direction of the arrows 65. Re-
peated operations of this nature impart oscilla-
tory movement to the stone (6. )

" The oil inlet 48 is connected through a pipe
line 66 to a pipe line 6T which, in turn, is con-
nected with the exhaust chamber €8 of a vari-
able displacement pump 6%. The variable dis-
placement pump comprises a housing 70 having
a pump shaft Ti supported therein by suitable
bearings 12, 73 and 74. 'The pump shaft T1 has
a wabble plate 75 pivotally attached therefo at
16. 'The pump shaft Tl is provided with a sprock-
et 11 connected through a sprocket chain 78 to a
sprocket 19 carried by the stud shaft 271. As the
shaft 21 is rotated by the motor 32 the pump
shaft 71 is simultaneously rotated. 'This causes
the wabble plate 15 to be simultaneously rotated.

Rotatably supported in the bearing 12 and keyed

to the puimp shaft Tl there is provided a sleeve
80 having a bearing projection 81 thereon adapt-
ed to contact an engagement member 82 carried
by the wabble plate 75.- The key connection of
the sleeve 80 with the shaft T1 is such as to per-
mit the bushing to be moved. longitudinally of the
shaft. It is to be understood that the bearing
12 also moves with said bushing; the bearing 72
being carried by a plunger 83 which is slidably

10
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supported in a bearing 84. The plunger 83, in

turn, engages a bellows 85 which, in turn, is con-

nected with an cil line 88. The bellows 85 is
supported by a threaded cap 87 which is thread-
edly attached to the housing 70. The oil line 86
is connected with a T 88 see Fig. 11 which, in
turn, is connected with a pressure relief valve 89
and 2 pipe line 99. The pipe line 98 is, in turn,
connected through the T 8} to the main oil sup-
ply line see Fig. 8. It is to be understood thdt
oil is forced under pressire through the supply
line into the pipe line 90 and, in turn, through
the 0il line 86. This causés a pressure to he
built up in the bellows 85. As the pressure is
built up internally of the bellows 85 the said bel-
lows will expand and simultanecusly move the
plunger 83, bearing 12 and bushing 88 in the
direction indicated by the arrow 892. This causes
the wabble plate 15 to be tilted about its pivot
18.. The amount of said pivot being controlled
by the amount of pressure which is permitted to
be built up internally of the bellows 85.

Internally of the housing 10 there is slidably
supported a plurality of pistons 83 having con-
tact with the wabble plate by spring means 84.
The plurality of pistons 93 may be three or more
in number and are disposed at given meridional

60

65

6

positions in spaced relation with each other about
the axis of the pump shaft T1. As the wabble
plate 15 is rotated the said wabble plate will
cause said pistons 93 to be reciprocated in their
cylinders 95. Oil is fed internally of the housing
18 by means of an intake pipe line 88 which is
connected with a suitable filter 87, as shown in
Pig,. 7. The oil is merely fed from the sump
through the filter 97, into the pipe line 86 and,
in turn, inwardly of the housing 78 of the vari-
able -displacement pump 69. The oil from the
pipe line 96 flows inwardly of a chamber 98, as
the respective pistons 83 are reciprocated by the
wabble piate 15, whereby oil will be drawn in-
wardly of the pipe line 88§ into the chamber 98.
This takes place when the respective valve ports
99 are in communicating relation with fhe oil
chamber 98 and the respective cylinders 395.
Continued rotation of the shaft T! will cause the
valve port 1060 formed in said shaft adjacent the
valve port 99 to communicate with the exhaust
chamber: 68 whereupon compression of the. re-
spective piston 83 whose port is in communication
with the exhaust chamber 8 will cause the oil
to be forced outwardly of the cylinder through
the supply line 671. This causes a pressure to
be built up fhrough said supply line into the parts
connected with said supply line, the only part so
far described is the stone reciprocating mecha-
nism.

The wabbie plate 75 is provided with a bear-
ing plate 18! supported by the balls' 102 where-
by the wabble plate 15 is rotated. relative to the
plate 181 which, in turn, has & bearing contact
with the respective pistons 83. The reciprocat-
ing pistons 83 function as pump means for build-
ing up a pressure in the line 67.

As shown in Figs, 1, 2 and §, there is pivotally
attached to the base §3 a work supporting head
163. The work supporting head is pivotally sup-
ported by the pivot bar $04 as best illustrated in
Fig. 6, The head {83 -is provided with spaced
bearings {85 and {86. The bearings {06 rotat-
ably support a shaft 167 having a hearing pad
188 adjacent one end thereof for engaging the
work 1089 and a hand wheel ({0 adjacent the op-
posed ‘end thereof by which the said shaft may
be manually rotated. The bearings 185 support
a tubular shaft 1i1 in which is slidably supported
a clamp spindle {12, The clamp spindle 112 is
provided with a key pin {3 which extends
through diametrically opposed longitudinal slots
14 formed in the hollow shaft {1{. The key pin
F13'is also adapted to secure a piston 115 to said
hollow shaft.” Intérnally of the hollow shaft there
ig provided a coil spring {i§ which is adapted
to normally urge the spindle {42 in a direction
outwardly of said hollow shaft. The said clamp
spindle 112 is'provided with a bearing pad 117
adapted to engage the side of the work 109 op-
posite the bearing pad (98. The hollow shaft {41
on its end opposed to the clamp spindle 1i2 is
provided with a suitable former {18, The former
{18 is adapted to contact a former shoe (19 in
a manner similar to other prior art devices and
is the means for controlling the contour shape
to which the article is edged. The work support-
ing head 103, between the spaced bearings 108, is
provided with an oil chamber 20 in which the
piston 115 is adapted to reciprocate. The oil
chamber 126 has openings 121 and 122 on the
opposed sides of the piston {{8. Cil coming from
the main variable displacement supply pump 69
through the feed line 67 i directed to the T 8I.
The T .91.is connected by a pipe line 139, as illus-
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trated in Fig. 7 to the T 23, see Fig. 6. The T
122 iz ceniected to the pipe line 124 which, in
turn, is connected to g flexible hose line 125
which is, in turn, attached to a casing (28, The
casing $28& has a port {27 leading into an open
chamber {28 'This chamber communicates with
a passageway 129 formed in the side portion 138
of the head 23, The passageway {29 comrmuni-
cates witlls a valve member 18i rotatably sup-
ported in said portion 138, There is dlso com-
municating with said valve member a passage-
way 182 connected with the opening 12{ leading
into the oil chamber 128, The valve member also
communicates with a passageway 83, The mem-
Ber 128 also has. an additional oil chamber 134
therein spaced from the chamber 28. This
chamber eormamunicates with the opening (22
adiacent the upper end thereof as illustrated
hest in Fig, 4 and communicates with a passage-
way 38 leading into the vaive £31. Oil forced
under pressure through the hose line {25, into the
chamber 128, when the parts are in the position
as Hustrated in Fig. 6, will be directed through
the passageway (28 into the valve (3] and, as
sndicated by the arrow {38, will be directed
through ssid valve membker into the passageway
132 snd thereby flow into the oil chamber (29
through the evcning {24, This will cause a pres-
sure to he built uB in said chamber between the
adjacent wail and the piston {15 forcing said pis-
tow in the direction indicated hy the arrow [37.
Due to the fact that the piston is attached to the
clamp spindle (82 it will force said clamp spindle
against the compression of the spring ({6 in the
direction ¢f said arrow 137 thereby releasing pres-
sure of the pad 117 on the work {§8. Simultane-
ous to this function, oil on the opposite side of
the plupnger (15 will flow through the opening
$22 through the small chamber {34, outwardly
threugh the valve 181, as illustrated by the arrow
138 through the exhaust line 4283. This, there-
fore. relieves the pressure on the side of the pis-
ton k5 opposed to that being built up through the
opening #2f. When the valve is rotated through-
out stbstantiaily a 90° cycle of movement the oil
will flow through the pdssageway 128, tlirough
the valve (35, into the smaller of the oil cham-
ters 434 and from said oil chamber through the
opening 122 into the oil chamber 120 and cause
the pressure to be built up on that side of the
piston {15, When this function takes place the
lineé 32 functions as the exhaust line whereby
the oil pressure will be relieved by the flow of the
oil thiough the opening (24, through the line
£3%, valve 18! and outwardly through the ex-
" houst §83.  'This provides hydraulic means for
clamping or releasing the work between the pads
168 and FI7. It is to be understood that the ten-
sion of the spring {16 is such that it can be easily
compressed through the building up of the pres-
sure in the oil ehamber {28 through the opening
{21! and is adapted to normally retain the work in
cltamped relation between the bearing pads when
no oil pressure-is built up in said chamber 120,
On the opposed side of the head, the pipe line
124 is connected through a hose line 140 to an
oil chamber #41 formed in said head. The oil
chamber 4] contains an oil operated motor 142.
This motior comprises a block {48 in which is sup-
ported a plurality of longitudinally movable
plungers 144, The plungers communicate with
an: cil chamber {45 which, in turn, communicates
with the chamber 14! through the ports [48.
Centraliy of the block 143 there is a rotatable
shaft 147 supported by spaced bearings (48 and

[+
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{49, The shaft 147 has rigidly attached thereto
a-plate 188 disposed at & given angle and adapt-
ed to be enggdged by the respective plungers. 144.
This plate 158 has a face plate {81 carried there-
by adapted to be immediately engaged by the
plungers {44 so as to permit rotation of the plate
158 independently of rotation of the plate 5.
The shaft 14T has a valve port {82 formed there-
in which, upon rotation of the shaft 147, is adapt-
ed to cause oil in the chamber {41 to be directed
through the respective ports (46 and oil passage-
ways 145 progressively and successively as the
said shaft 147 is rotated. Simultaneously to this
funétion sn additional valve port 155, formed
on the side of the shaft {47 opposed to the valve
pert. 152 and in slightly staggered relation there~
with, is provided for successively and progressive-
ly causing the plungers (44 to be compressed
in ecomimunicating relation with suitable exhaust
opehings $83 formed in the periphery of the bear-
ing 48 whereby oil will flow from the plunger
eylinders through said exhaust openings {53 as
indicated by the arrow 64,

As shown in PFig. 6, cil enfering the line {49
will pass through the lower port (4%, through
the chamber #85 and will build up and exert a
pressure on the lower plunger {44. This will cause
said plunger to exert a pressure on the face plate
{81 which, due to the particular angle of said
face plate, will cause the plate 150 to be rotated.
This cautses the shafi 147 to be rotated and due
to the provision of a plurality of said plungers
{£4 will calse successive plungers to be com-
pressed gnd others to be exhausted and thereby

5 provide a power drive for rotatinig the shaft 141.

As shown in Fig. 6, the angle of the plate (59
is 90° out of phase with the actual position at
which it will be related with the valve ports (52
and- {85, in order to be diagrammatically illus-
trated. In actual practice, the angle of the plate
158, relative to the valve ports 152 and 155 will
bhe rotated approxitnately 90° from. said illus«
trated position. The shaft 147 is provided with
an eccentric protrusion 158 on which a pair of
adjdcent gears 187 and (58 are rotatably sup-
ported. The gear 153 meshes with an internal
gear {59 which normally is free to rotate within
the bearing (60, see Fig, 5, formed in the head
{83. The head 103 adjacent the infernal gear
159 is provided with a Iocking cam 1861, pivotally
supported at (62, having an external manually
operable portion §63 by which the cam (81 may
be moved to exert a binding pressure on the
periphery of the internal gear 188. This cam
member 161 thereby locks the gear {59 against
rotation or will release said gear for rotation,
as desired. 'The gear {57 meshes with an adja-
cent internal gear {64, see Fig. 6, which is rigidly
supported in a hub 65 rotatably carried by the
stud 188, The stud 1686 is threadedly connected,
as illustrated at- {67, to the main frame of the
head (83, Mounted on said hub 165 there is a
gedr {68 which meshes with a gear 188 carried
by the shaft 107.

The gear 157 has cne tooth more than the gear
$58 and the internal gear 165 has one tooth more
than the internal gear {5%. The purpose of this
arrangement is-to provide a speed reduction as
to the rotation of the shaft i67. This causes
the shaft {47 to rotate approximately 1000 to 1
revolutions of the gedr 164 thereby causing said
gear {64, through the gearg 168 and 169, to im-~
part the desired speed of rotation to the shaft (07.

The gear 168 has a gear (70 meshing there-
with. The gear 110 is carried by a stud shaft 171
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rotatably supported in spaced bearings {12 and
{13 formed in a part carried by the head. Ad-
jacent.the opposed end of said shaft 171 there
is supported a gear 1T4. This meshes with an

idler gear 175 which, in turn, meshes with the

gear §718 which is, in turn, carried by the hollow
shaft 111, ‘This causes the hollow shaft (i1 to
be rotated simultaneous to the shaft (87 and
through the lock pin (13 imparts a simultaneous
rotation to the clamp 112, Due to the fact, that
the former 118 is carried by the shaft [il, the

said former is simultaneously rotated. When it
is desired to impart a rotary movement to the

gear 164, the gear 159 is clamped against rotation
by the cam member 161, If it is desired to check
the rotation of the gear {64 and thereby stop
rotation of the shaft {07 the gear 159 is released
by the cam member {61 whereupon it is free to
rotate and thereby prevent the gear 164 from ro-
tating. When the gear 159 is reéleased by the
cam member 151 the said shaft 10T may be ro-
tated by the manually cperable means 110, This
permits the article 108 to be rotated for gauge
purposes, Suitable resiliently urged stop mem-
bers 177 are provided for engaging indentures
{78 formed in the lower extremities of the piv-
oted portions of the head to limit the outward
movement of the head in g dlrectmn a,wa.y from
the abrading wheel.

Referring to Fig. 11, the oil 11ne 90 is con—
nected with the T 91, as illustrated in Fig. 8,
as previously described above, which receives its
flow of oil under pressure from a variable dis-
placement pump 69. It has been previously de-
scribed that the oil forced through the line 90
passes through the pipe line 86 to the bellows
85, as illustrated in Fig. 8. The T 88 also: con-
nects said pipe line 80 to a relief valve 89 having
a ball valve member 179 internally thereof. The
ball membker is urged into closed position by
means of a coil spring {§9. The spring is com-

pressed by a plunger 181 slidably supported in.

the member 83. The plunger (81 is prov1ded
with a contact (82 adapted to engage a bell
crank 183, The bell crank (83 is pivotally sup-
ported by the stud 51, see Fig. 7. TYor ease of
operation, the member 183 is connected through
a ball bearing 184 to said stud. The bell crank
{83 is provided with a hollow arm i85 in Whlch
is slidably supported a rack member 186 carry-
ing adjacent its outer end the former (9. ‘In
order to permit the rack to be moved longltudl-
nally of the hollow arm 185 and to seal said arm
against the entry of dirt, dust and so forth, out-
wardly of the hollow member there is provided
a bellows {87 having a sealed connection 188
with the rack member and a sealed connection
189 with the hollow arm 185. The rack 185
meshes with an idler gear (90 which, in turn,
meshes with a gear (91 carried by a manually
rotatable member 192. The. rotatable member
192 is calibrated on the face 183 thereof and
said calibration is registered with a suitable
pointer 184 which, through rotation of the mem--
ber 192, causes the rack 186 to be adjusted in-
wardly .or outwardly of the hollow arm 185.
This adjustment is to move the former contact
shoe 118 rearwardly or forwardly with respect
to the plane of the portion of the abrading wheel
which is engaged by the article to be edged and
provides means for controlling the size to- which

the article is to be edged. It is quite apparent.

that as the former contact shoe 119 is adjusted
rearwardly more of the material of the article
will be removed from the contour thereof and
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" the size of the article will be accordingly con-
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trolled; -Internally of the pipe line 89 there is
provided a disc 195 having a restricted opening
therein. - This disc 195 -is to retard the speed
of flow of the oil through the line 90 leading into
the pipe line 86 and valve member 89 and it is
primarily for the: purpose of aveoiding an ex-
cessive flow of oil through the valve. The valve
member, in addition to the ball valve member
179, is provided with an exhaust opening 196
which, if oil'is forced through the port 187 at
a pressure sufficient to force the ball rearwardly
and to allow oil to flow through said port 197,
the said oil will then be exhausted through the
exhaust port 196 and thereby regulate the pres-
sure -of the 0il through the line 85. The line 88,
as shown in Fig. 8, is connected with the bellows
85 and is for the purpose of regulating the
pressure in- said bellows 85. This pressure is
varied by the mechanism illustrated in Pig. 11
and functions substantially as follows:

-As the article 109 is being rotated in engage-
ment with the abrading wheel and the material
is being removed from the contour of said articie
the former 118 is initially held out of engage-
ment with the contact shoe (19,
the fact that the article 189, of course, is initial-
ly larger in diameter than the finished size de-
sired. ; At this stage the article 109 rotates very
slowly and remains in a substantially fixed po-
sition relatlve to-the stone until a sufficient

amount of the engaged edge of the article 108

is removed to permit the former 118 to engage
the contact shoe 119. Continued removal of the
material of the article {09 causes a pressure to
be exerted on the former shoe {19 through en-
gagemertt of the- former shoe 118 therewith.
This pressure, through frictional contact of the
former {18 with the contact 119, causes the bell
crank (83 to be tilted about its pivot 51. Through
the engagement of the bell crank 188, through
the contact 182, this tilting movement will im-
part a pressure on said contact and will cause
the plunger 181 to, in turn, impart a pressure
on the coil spring 188. The coil sprihg (80 will,
in turn, increase the pressure on the ball valve
179 and resist the incoming pressure of the oil
by an amount determined by the extent of rock-
ing movement of the bell crank 183. This in-
creased pressure on the ball valve 1719 thereby
causes the oil which would normally flow through
the port 197 outwardly of the exhaust port 185
to be directed- through the oil line 86 to the
bellows 85. As the pressure is increased in the
bellows 85, the said bellows will be accordingly
caused-to expand and in turn force the plunger
member 83 in the direction of the arrow 92.
The extent of said movement of  the plunger 83
depends upon the amount of pressure built up
ih the bellows 85. Movement of the plunger 83

- ih - said direction will cause the bearing member
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81 to rock the wabble plate 15 an amount egual
to the extent of the movement of the plunger
83. This tilting of the wabble plate 75 will cause
an- increased stroke of the respective pistons 93
and will increase the speed of flow or pumping
of the oil through the port 68 of the pipe line 67.
The pipe line 67 is connected with the T 9
which, in turn, is connected through a pipe line,
not shown, to the T 123 and will thereby direct
said pumped oil from the line 8T to the pipe
line 124 and from said pipe line 124 to the re-
silient flexible hose line 149 and to the oil cham-
ber 141 thereby dccordingly increasing the pres-
sure in said chamber {41 and, in turn, increasing

This is due to
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the pressure on the respective pliungers {44 which
are operated by said oil as previously set forth
above. This causes the speed of rotation of the
shaft 147 to be increased, with the amount of
increase depending upon the extent of increase
of stroke of the pistons 93 of the pump member
69. This, therefore, causes the speed of rota-
tion of the article 1869 to be increased and will
more rapidly bring a new and progressive por-
tion of the edge of the article to the abrading
wheel for removal. Keeping in mind that the
article initially is of a greater size than that de-
sired of the finished article, this will cause the
newly presented vportion of said article to the
abrading wheel to again lift the former 118 away
from the contact shoe 119, thereby relieving pres-
sure on the coil spring 188 whereby the inherent
resiliency of the coil spring will return the bell
crank to its initial positicn. This, of course, re-
lieves pressure on the ball 179 and permits the
pressure built up in the line 8% to be relieved
whereby oil will flow outwaxrdly through the port
{87 and the exhaust port 188 and function as
bleeder means for said line 86. This will reduce
the pressure in the line 86 and, in turn, reduce
the pressure in the bellows 85 and reduce the
stroke of the pistons 93. As the material of the
article 189 is reduced by abrading and the former
{18 is again permifted to engage the contact shoe
119, a repetitive operation will be performed,
which operation, slows down the rotation of the
article during the initial abrading and speeds
up the rotation of the article when reduced sub-
stantially to its final size. t no time during
this operation does the article 189 completely
stop but through the use of the gearings {57,
{88, 159 and 184 respectively, the speed“'of rota-
tion will be reduced to such a state where there

is an effective substantial stopping of rotation of

the article 183 when a high spot on said article
is being removed by the abrading wheel.

‘With the above arrangement there will be no
abrupt change in the speed of rotation of the
article but there will ke a smooth rhythmic in-
creasing of speed of rotation as the material of
the lens is continually being removed by the
abrading wheel. If, however, there is a hard
spot in the article which is not removed  as
quickly as the other portions of the edge of the
article there will be a relatively abrupt change
or decreasing of the speed of rotation of the
article through the mechanism described above,
but under ordinary circumstances thé change of
speed resulting through the above described
mechanism will be relatively smcoth in function
resulting in the contour edge of the article hav-
ing a relative continuous and smooth edge fin-
ish.: If the article is to be reduced in size con-
siderakbly and the speed of remecval of the ‘edge
of the article is relatively slow the said article
may move throughout more than one complete
cycle of movement but the speed of rotation of
the article will be relatively slow during said
movement and in most instances will permit the
article to be reduced to size.in substantially one
complete cycle of movement. The function,
however, of the device is such that when the
article is progressively reduced to size the speed
of rotation of the article will synchroncusly b\,
increased.

The il which is exhausted through the several
exhaust ports mentioned above will flow down-
wardly under the action of gravity into the sump
in the base of the machine and Wwill be drawn
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tarough the filter §71 before returning to the
variable displacement pump 63.

+ £ is to be understood that during the rotation
of the work 109, as set forth above, the stone
or abrading wheel 18 is oscillated by the mecha-
nism shown in Fig. 7 and which has been previ-
ously deseribed above. As shown in Figs. 8, 9
and 10, during the oscillation of the abrading
wheel (6, there is in constant engagement with
said abrading wheel a truing tool 198. The
truing tosl or hone 188 is carried by a block 199
having a pair of bar members 288 attached
thereto. The bar members 208 are slidably sup-
ported in suitable slideways 26! carried by the
base of the machine. The block (99 is engaged
By a bellows 202 connected through the pipe line
2083 0 a honé control valve 264. The hone con-
trol valve comprises a passageway 203 to which
the pipe line 2083 is directly connected. The said
hene control valve has an inlet port 286 to which
the pipe line 67 is connected by means of a suit-
able three-way fitting 207, as illustrated in Fis.
8. A disc 208 having a restricted orifice therein
is positioned in the pipe line §7 adjacent the
hone control valve 284 to regulate the flow of
oil inwardly of said valve. The inlet port 288
communicates with a valve bore 269 in which
the valve stem 218 is rotatably supported. In-
ternally of the hone control valve, there is pro-

- vided a network of passageways interconnected

with- each other and with the valve bore 208.
This is best seen in Figs. 9 and 10 and comprises
a passageway 211 communicating with the valve
bore and connected by a passageway 242 to an-
other passageway 213 also communicating with
the valve bore 208. The passageway 212 extends
transversely from the passageway 2{{ through
the passageway 213 and communicates with a
ball valve 2{4 mounted in a passageway 215
communicating with an additional passageway
216 also communicating with. the valve bore.
Opposed to the passageway 241 there is provided
4 passageway 2{7 which is adapted to communi-
cate with the passageway 2{{ through an open-
ing 218 when said opening 218 is aligned with
said respective passageways 2i{ and 2i7. The
passageway 2471 communicates with a passage-
way -219 which, in turn, communicates with a
passageway 220 leading into the valve bore 288
and also communicating with a spring pressed
ball valve 221 supported in a passageway 222
communicating with a transversely extending
passageway 223 which also communicates with
the valve bore 288. The passageway 217, in ad-
dition to communicating with the passageway
219, also comimunicates with an additional pas-
sageway 224 which, in turn, communicates with
an additional spring pressed ball valve member
225 mounted in a passageway 228. The passage-
way 226 communicates with a substantially nor-
mally disposed passageway 22T which, in turn,
communicates with a passageway 228 communi-
cating with a passageway 229 leading to the
valve bore 209. The valve stem 210 is provided
with g longitudinally disposed groove 221 formed
in the side of the valve stem 219 and adapted
to communicate with the passageway 229 in one
position of adjustment with the said longitudinal
slot 231 extending from said point of communi-
cation with the passageway 22§ downwardly
throughout the length of the valve stein to pro-
vide drainage means. 'The valve stem 218 in sub-
stantial alignment with the passageways 223 and
216 is reduced in diameter to provide a clear-
anée 232 communicating with the longitudinal
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slot 231 whereby oil may drain from:said pas-:
sageways 216 and 223 into. the passageway 231.

The valve stem 210 is provided with a flattened
side area 233 intermediate ifs ends adapted to
bring about selective communication between the
main port 205 and the respective passageways 213

and 229. The main valve stem is provided with-

an eccentrically operated knob 234 having a
pointer portion 235 communicating with a plate
236 having suitable indications thereon indicat-

10

" ing the off, dress and -hone position of adjust- -

ment of the hone operating mechanism.

~Oil is forced through the line 67 into the pas-
sageway 206. As shown in PFig. 10, the valve stem
218 is in off position. If the face 233 is rotated
to the position indicated by the dash lines 237 the

15

oil passmg through the port 206 will flow into the -

passageway 213; down through the communicat-

ing passageway 212, into the passageway 211 and.

through the transversely extending opening 218 in
the valve stem 210 which in this position of ad-
justment is alighed with the respective passage-
ways 2i1 and 2iT.- This thereby permits the oil
to flow into the respective’ ‘passageways 219, 220
and 228, 'The pressure on the ball 221 is so con-

trolled as to be greater than on the ball 225
whereby the oil entering the respective passage-’

ways 217, 220 and 224 will first open the ball valve
225 and will flow into the chamber 226 which, in
turn, communicates with the passageways 205 and
291.  Since- the -longitudinal groove 231 in the
valve member 210, when said valve member is
rotated to communicate -the port 206 with the
passageway 213, is out of alignment with the pas-
sageway 229 no flow of oil ‘will be permitted
through said longitudinal groove 231 and the ad-
jacent side wall of the valve stem will close the
opening 228 against the flow of oil.therethrough.

Oil therefore will not flow through the passage-~-

way 227 and will be permitted only to flow out-
wardly of the passageway 265 through the pipe
203 to the bellows 282. This exerts a relatively
low pressure on the stone fruing tool 198. This
is brought about by reason of the fact that as the
pressure is built ‘up in the bellows 202, through
the How of oil through-the pipe line 203 there will
be a simultaneous building up of pressure of oil
in tHe various passageways 211 and 212 which
communicate with the ball valve 2{4. The ball
valve 214 is s0 controlled by the coil spring pres-

sure imparted thereon as to open when a prede-’

termined pressure of the oil is reached in said
passageways and will thereby allow the ball valve
214 to open to permit oil to flow into the chamber
218 and from said chamber outwardly of the pas.
sageway 216 into the clearance space 232 and to
be exhausted from said clearance space into the
" longitudinal slot 231. This provides means for
- controlling the extent of pressure on the stone
truing tcol 188 when the valve stem is adjusted
to said above described position.  The indicator
235 is now ih the dress position. - When'it is de-
sired to hone or true the stone or abrading wheel
{6 the face 233 of the valve stem is moved to a
position whereby the port 206 will ‘communicate
with the port 220, This causes the transversely
extending opening 218 in the valve stem to be
moved out of communicating relation with the
passageways 211 and 21T and thereby out of com-
municating relation with the low pressure valve
214, This also moves the longitudinal groove 231
out of alignment with the passageway. 228 with
the solid wall of the valve stem 210 again func-
tioning to close said passageway 228. . -Oil, there-
fore, will flow. inwardly of the port 206 into the
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passagéway 220 and will be dirécted. from pas-
sageway 220 into the passageway 219 and into the
respective passageways 217 and 224, Keeping in
mind, therefore, that the pressure on’ the ball
valve 221 is much greater than on the ball valve
225 the pressure of the oil will cause the ball valve
225 to again open and cause oil to flow along the
passageway 226 throtigh the pipe line 203 and
into the bellows 202, It is to be noted that the
ball valve 221 now comes into play and is designed
to resist a greater pressure than the ball valve
214 and thereby permits a gréater pressure to
be built up in the pipe line 203 and into the bel-
lows 202 and will permit a greater pressure to
be imparted on the triing tool 198 and to thereby
remove and more positively true the face of the
abrading wheel 16. The resisting pressure of the
valve member 221 is so controlled that when the
proper amount of pressure is built up in the bel-
Tows 202, to properly hone the abrading wheel,

pressure beyond that amount will cause the ball
valve 221 to open permitting the oil to flow
through the passageway 222, into the passageway
223 and from said passageway 223 into the spaced
area 232 communicating with the longitudinal

_groove 231 and thereby flow outwardly thereof.

This might be termed an oil bleeding process by
which the pressure in the pipe line 203 may be
controlled at the. different positions of adjust-
ment of the valve stem 218 set forth above,

‘Tt is to ke noted that the spring pressure on-

. the resilient means engaging the ball valves 214
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and 221 respectively have to be controlled quite
carefully in order to permit said bleeding to take
place with the proper and desired honmg opera-
tions. The pressure on the springs for the re-
spective ball valves may be varied by adjustment
of the various nut-like members 238 whereby the
suitable functicn of said valve members may be
obtained. Tt is to be noted that the pressure is
substantially continuous on the stone truing de-
vice 198 either when in dressing or honing posi-
tion and. the ball valve 225 functions to prevent
backward flow of oil from. the bellows during the
dressing or honing . operation. This. provides
means for more positively controlling the.contour
shape of the abrading wheel 16.
. When the indicator. 235 is set to off nos1t10n
the face 233 of the valve stem 218 will be in a
position such as indicated in full line in Fig.. 10.
This will shunt the flow of oil through the feed
line .61. The longitudinal slot 231 will now be
aligned with the passageways 229, 228 and 221
communicating with opening 226 and pipe line
203. 'This will allow the oil pressure bu11t up in
the bellows 202 to be relieved..
" From the foregomg description it w1‘1 be seen
that hydraulically controlled means are provided
for oscillating the abrading wheel 16, for impart-
ing a rotary movement to the work 1089 under
variable speeds according to the above description,
for hydraulically clamping or releasing the work
between the clamp pads 108 and {IT and for hy-
draulically controlling the stone truing tool 193.
Having described my invention, I claim:
1. In a lens edging machine the combination
of 2 base having spaced bearings, a hollow shaft

. rotatably supported in said bearings, an abrad-

70

h)

ing wheel attached to the shaft and a head piv-
otally attached to the base for supporting a lens
for movement toward and away from the abrad-
ing wheel, said hollow shaft having a valve stem
slidably supported internally thereof, spring
washerlike means secured to said valve stem and
to the adjacent-end of the hollow shaft for con-
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trolling the position of adjustment of the valve
stem longitudinally of the hollow bore of the
shaft, said shaft having a gear member adja-
cent its end opposed to the spring washerlike
means meshing with a rotating spiral gear, said
bearing means adjacent the spring washerlike
means having an oil chamber therein, means for
feeding oil through the hollow shaft into the oil
chamber for building up an oil pressure in said
oil chamber of an amount sufficient to cause the
hollow shaft and abrading wheel to move in one
direction with said spiral gear being adapted to
continuously tend to urge the hollow shaft and
abrading wheel in the opposite girection.

2. In a lens edging machine the combination
of a base having spaced bearings, a hollow shaft
rotatably supported in said bearings, an abrading
wheel' attached to the shaft and a head pivot-
ally attached to the base for supporting a lens for
movement toward and away from the abrading
wheel, said hollow shaft having a valve stem
slidably supported internally thereof, spring
washerlike means secured to said valve stem and
to the adjacent end of the hollow shaft for con-
trolling the position of adjustment of the valve
stem longitudinally of the hollow bore of the
shaft, said shaft having a gear member adjacent
its end opposed to the spring washerlike means
meshing with a rotating spiral gear, said bear-
ing means adjacent the spring washerlike means
having an oil chamber therein, means for feed-
ing oil through the hollow shaft into the oil cham-
ber for building up an oil pressure in said oil
chamber of an amount sufficient to cause the
hollow shaft and abrading wheel to move in one
direction with said spiral gear being adapted to
continuocusly tend to urge the hollow shaft and
abrading wheel in the opposite direction and
means for automatically relieving the pressure in
the oil chamber at a given position of movement
of the hollow shaft and abrading wheel against
the action of the spiral gear whereby the spiral
gear will urge the hollow shaft and abrading
wheel in the opposite direction to a given position
whereby the oil pressure will again build up in the
oil chamber.

3. In a device of the character described the
combkination of a rotatably supported. abrading
wheel, a work supporting head mounted for move-
ment toward and away from the abrading wheel,
means on said head for supporting workholder
spindlemeans, ahydraulically operated power unit,
motion transfer means between said power unit
and the workholder spindle means for causing
said workholder spindle means and work to be
continuously rotated, a former carried by said
spindle means adapted to engage a contact shoe,
a fluid pressure line connected with said hy-
draulic power unit and means in said fluid line
responsive to the movement on the contact shee
through engagement thereof by the former dur-
ing the abrading of the work for regulating the
speed of rotation of the hydraulically cperated
power unit.

4. An edging machine comprising a rotating
abrading wheel, means for supporting work for
rotary movement relative to the abrading wheel,
former means on said work support for control-
ling the path of movement of the work relative
to the wheel, means for causing said work support
to be rotated, adjustable means having a contact
shoe for engagement with the former, a fluid
pump, conduit means for connecting said fluid
pump with said means for imparting a rotary
movement to the work support and with the
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means having the contaet shoe thereon, said con-
duit means connecting the pump with the means
supporting the contact shoe having fluid fiow con-
trol means associated therewith which when the
material of the work in engagement with the
abrading wheel has been removed by a predeter-
mined amount and the former exerts a pres-
sure on the contact shoe said fluid flow control
means will be automatically operated to cause
the pump, through its conduit connection with
the means for rotating the work support and
work, to cause the speed of rotation of said means
for rotating the work to be varied according to
the variation of the pressure of the former on
the contact shoe. :

5. In a device of the character described the
combination of an abrading wheel supported for
rotary and oscillatory: movement, a work sup-
porting head pivotally supported for movement
toward and away from the abrading wheel, rotat-
able clamp means on-said head for supporting
the work and for supporting a former for simul-
taneous rotation with said work, means for sup-
porting a contact shoe, a honing device for en-
gaging the abrading surface of the abrading
wheel, hydraulically operated means associated
with the support for the abrading wheel for im-
parting an oscillatory movement to said wheel,
hydraulically ‘operated means functioning co-
operatively with the clamp for supporting the
work, hydraulically operated means for rotating
said  clamp means and the  former carried
thereby, hydraulically operated means for con-
trolling the movement of the honing device to-
ward and away from the abkrading wheel, a fluid
pump, means for connecting said fluid pump with
said various hydraulically operated means and
means correlated with said various means con-
necting said fluid pump with said hydraulically
cperated means and with the former support for
effecting a cooperative function of said various
hydraulically operated means whereby said hy-
draulically operated means function in proper
sequence, with the hydraulically operated means
for rotating the work being responsive to vary-
ing pressure of the former on the contact shoe
for varying the speed -of rotation of the work
relative to the abrading wheel according to the
amount of material to be removed from the work
immediately in engagement with the abrading
wheel.

6. In a device of the character described the
combination of a rotatably supported abrading
wheel, work support means embodying a pair of
clamp spindles, a former carried by one of said
clamp spindles, a support having a contact shoe
for engaging the former, gear means carried by
the respective clamp spindles, a train of gears
for interconnecting said gear means for simul-
taneous rotation thereof, a hydraulic motor em-
bodying a plurality of plungers successively and
progressively moved under hydraulic pressure
imparted thereto, an angled disc-like member
adapted to be engaged by said plungers and to
be eaused to rotate under the hydraulic pressure
of said plungers, reduction gear means intercon-
nected with said rotating disc and the train of
gears for imparting the rotary movement to
the clamp spindles, fluid pressure means asso-
ciated with said hydraulic motor and with the
means for supporting the. contact shoe with the
pressure of -the fluld directed to said hydraulic
motor being controlled according to the pressure
of the former -on the-.contact shoe whereby the
speed of rotation of the mofor and therefore
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the speed of rotation of the work will be varied
according to the varying degrees of pressure
of the former on the contact shoe.

7. An edging machine comprising a rotating
abrading wheel, means for supporting work for
rotary movement relative to the abrading wheel,
former means on said work support for control-
ling the path of movement of the work relative
to the wheel, hydraulically operated power means
interconnected with the work support for caus-
ing said work support to be rotated, adjustable
means having a contact shoe for engagement
with the former, a fluid pump, conduit means for
connecting said fluid pump with said means for
imparting a rotary movement to the work sup-
port and with the means having the contact
shoe thereon and means responding to variation
-of pressure of the former on the contact shoe
for varying the fluid presure on the hydraulically
operated means and thereby varying the speed
of rotation of the work relative to the abrading
wheel according to the amount of material to
be removed from the work when in engagement
with the abrading wheel.

8. A device for reducing an article to a desued
contour shape and size comprising rotatably sup-
ported abrading means, a head pivotally sup-
ported on suitable means for movement toward
and away from the abrading means, rotatable
clamp means carried by said head for clamp-
ingly supporting the article for engagement with
the abrading means, means for imparting a driv-
ing force to said clamp means for continuously
rotating the article, means for oscillating the
head about its pivotal support in timed relation
with the rotation of the clamp means, and means
including a variable displacement hydraulic
pump and a hydraulic control valve for con-
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trolling the output of said pump for simultane-
ously regulating the magnitude of said driving
force in accordance with the amount of mate-
rial being removed from that portion of the
article in immediate engagement with the abrad-
ing means, whereby the rotation of the article
relative to the abrading means will be accord-
ingly controlled.

9. In a lens abrading machine the combina-
tion of a base having spaced bearings, a longi-

‘tudinally slidable and rotatable shaft carried by

said bearings for rotatably supporting an abrad-
ing wheel, a source of power, a gear system adja-
cent one of said bearings connecting said shaft
with said source of power for rotating said shaft,
means for building up a hydraulic pressure in
the other of said bearing means, said gear sys-
tem being so constructed as to cause said shaft
to move longitudinally of the bearings in a
direction toward the bearing having means for
building up a hydraulic pressure therein during
the rotation of said shaft, means operably func-
tioning to build up a hydraulic pressure in said
latter bearing, upon the completion of a desired
amount of longitudinal movement of said shaft,
of an amount sufficient to overcome the longi-
tudinal movement of the shaft caused by the
gear system and for moving said shaft in a
direction opposed to the movement introduced
by said gear system and means for relieving said
hydraulic pressure upon movement of said shaft
in said direction a controlled amount whereby the
gear system will again move said shaft in said
first mentioned direction with the movements
of said shaft introducing an oscillatory movement
to the abrading wheel in alternate and succes-
sive sequence.
GEORGE W. JACKSON.



