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To all whom it may concern:

Be it known that I, Freperic E. GARDNER,

a citizen of the United States, residing at Be-

loit, in the county of Rock and State of Wis-
5 consin, have invented certain new and useful
Improvements in Grinding Machines, of
which the following is a specification.

This invention relates to grinding ma-
chines of the type known in the trade as
disk grinders and the invention refers more
particularly to double-disk grinders com-
prising two grinding wheels 1n opposed re-
Iation, the work being fed between the two
parallel grinding faces or the opposed side
5 faces of the wheels, whereby the work is

simultaneously ground on opposite sides in

parailel planes.
The general object of the invention is to
produce an improved machine of this class
20 by means of which parallel faces on pieces of
work may be ground automatically with
greater speed and accuracy than has hereto-
fore been possible.

A further object of the invention is to pro-
vide a novel and advantageous form of
work-carrier for presenting successive pieces
of work to the grinding wheels.

A further object is to provide novel guard
or guide devices which act to prevent escape
of pieces of work from the carrier while
passing through the machine, and to provide
means for ejecting the finished pieces of
work from the carrier.

Another object is to provide means for
varying the working distance between the
two wheels to accommodate different sizes of
work.

Another object is to provide a work car-
rier which is readily demountable so that it
may be replaced by another work carrier
having a different number or arrangement
of receptacles for holding pieces of work,
and an object incident to this one is the
provision of means whereby the rate of feed
of different work carriers may be changed
to conform to the number of work recep-
tacles therein. '

Tinally, it is a general object of my inven-
tion to produce a strong, <durable and
thoroughly practical grinding machine of
the general type described, which is semi-
automatic in its operation and by which
parallel opposite faces of pieces of work
may be accurately ground much more rapid-
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Serial No, 472,977.

ly, accurately and efficiently than has been
possible with any prior machine.

These objects are attained in the machine
shown in the accompanying drawings, but I
would have it understood that this particular
machine represents only one of many pos-
sible embodiments of my invention and that
while I have shown and will hereinafter de-
scribe the said particular embodiment in
detail for the sake of lucidity, I do not in-
tend to limit the invention to the construe-
tion disclosed but aim to cover in the ap-
pended claims all modifications and equiva-
lents falling within the scope of my inven-
tion as determined by the state of the prior
art.

In the drawings, Figure 1 is a side eleva-
tional view of a grinding machine embody-
ing my invention,

Fig. 2 is a plan view.

Fig. 3 is an end elevation of the right
hand end of the machine as seen in Figs. 1
and 2.

TFig. 4 is a vertical, transverse, sectional
view through the entire machine taken in
a plane adjacent to but spaced from the
work carrier which operates between the two
grinding wheels.

Tig. 5 is a fragmental, horizontal, sec-
tional view through the grinding wheels and
associated parts taken in the plane of line
5-—5 of Fig. 4.

Fig. 6 is a fragmental, vertical, sectional
view illustrating the means for adjusting the
axis of one of the grinding wheels to effect
parallelism between the faces of the two
wheels.

Figs. 7 and 8 ave elevational views, partly
in section, of the right and left ends respec-
tively of the adjusting means shown in
Fig. 6.

Fig. 9 is a plan view of the lower portion
of the said adjusting means shown in Fig. 6.

Fig. 10 is a sectional detail view of one of
the means for mounting the wheel dressing
devices.

Figs. 11 and 12 are respectively a vertical
sectional detail and a fragmental plan view
of certain changeable gearing.

In order to give a comprehensive under-
standing of the general organization of the
machine as a whole, T will first describe
briefly the various major features of the ma-
chine. Upon opposite ends of the main bed
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or base of the machine are mounted two
main carriages or bearing heads arranged
in offset relation, that is to say, with their
axes out of alinement. In these carriages
are rotatably mounted two spindles each
provided with a pulley whereby it may be
separately driven by a belt, and on the ad-
jacent ends of the two spindles are fixed
grinding wheels, the adjacent edges of the
two wheels overlapping to some extent. In
the present instance these grinding wheels
are of the so-called ring wheel type, that is
to say, the grinding face of each is of annu-
lar form. The two wheels are arranged to
overlap to the extent of the radial dimen-
sion or width of this grinding face.

Between the opposed faces of the grind-
ing wheels is a work carrier, in this instance
a rotary disk, having receptacles to carry
pieces of work into the space between the
grinding wheels. Guard or guide plates
each located within the space defined by the
annular grinding faces prevent the work
from entering such spaces and other guides
are mounted in such position as to prevent
displacement of the work in its movement
along with the work carrier.

One of the carriages which carries one
grinding wheel spindle is mounted to re-
ciprocate axially of the spindle thereby to
move its grinding wheel toward and away
from the other grinding wheel to facilitate
the introduction of work between the
wheels. Automatic means is provided for
reciprocating this grinding wheel and for
moving the work carrier in timed relation
thereto so that when the wheels are sepa-
rated a piece of work will be interposed be-
between the two grinding faces.

Means is provided for universally adjust-
ing the axis of the other or stationarily
mounted grinding wheel toeffect parallelism
between the grinding faces of the wheels,
which adjusting mechanism comprises means
for moving the bearings for the grinding
wheel spindle about a horizontal and a verti-
cal axis independently.

Both of the grinding wheels are provided
with a quick and a fine adjusting means for
adjusting them toward and away {rom each
other to accommodate work of different
thicknesses and to compensate for wear on
the wheels. In addition to these adjust-
ments, means is provided for one of the
wheels to permit of quickly moving said
wheel a substantial distance away from the
other wheel to allow changing the abrading
elements of the wheels.

Two wheel dressing devices are meunted
on the hoods or guards enclosing the grind-
ing wheels to swing on horizontal axes par-
allel to the grinding wheel spindles so'as to
pass across the annular grinding face of the
respective wheels and dress or true such
faces. The offset relation of the grinding

1,576,820

wheels to each other and the arrangement of
the wheel dressers and work carrier permits
of dressing the wheels at any time during
the grinding operation if desired.

in the embodiment of my invention se-
lected for illustration, a suitable base 10 car-
ries on its opposite ends two carriages 11 and
12 having bearings in which two spindles
18 and 14 are mounted, said spindles
having fixed to their adjacent ends two
grinding wheels which are indicated as a
whole by numerals 15 and 16. Each of.the
grinding wheels preferably comprises an‘an-
nular grinding element ¢ mounted in a
chuck 6 which is fixed on the spindle and
is provided with peripheral means for grip-
ping or locking the element ¢ in the chuck.
The spindles have pulleys 17 and 18 fixed
thereon by which they may be driven from
any suitable source of power. The axes of
the two spindles 13 and 14 are parallel but
are offset or arranged out of alinement with
each other, both axes being in the present
mstance in the same horizontal plane, al-
though that is not an essential arrangement.
The two spindles are mounted at such- dis-
tance apart that the grinding faces of the
two wheels overlap only the radial dimen-
sion or width of their grinding faces at one
side of their respective axes.

Between the wheels 15 and 16 there is
mounted a rotatable work-carrier 19 which
in the form herein shown consists of a cir-
cular disk adapted to receive small flat ob-
jects in suitable holes 20 uniformly spaced
adjacent its periphery and carry them down
between the grinding wheels, where they
are ground. The picces are fed in, by hand
or automatically, at 20" opposite the wheel
16 and are restrained from falling out of
the hole by a suitable guide plate 24
mounted on the hood 24" and a’ circular
plate or shield 25 located within the central
recess of the grinding element @ of wheel
16.  As the piece of work is carried down
between the opposed faces of the grinding
elements by the rotation of the carrier, the
carriage 11 is antomatically drawn back to
let the piece of work enter freely. After
the work is between the opposed portions of
the faces of ‘the grinding wheels, the car-
riage 11 is antomatically fed in and the
piece is ground to an exact thickness. The
carriage is then drawn back again and the
finished piece is carried up across the cen-
tral vecess of the grinding clement @ of
wheel 15, being restrained {rom falling out
of its hole by a suitable shield 26 mounted on
the hood 267 and a circular plate 27 located
in the central recess of the grinding element
of wheel 15. The finished piece 1s moved
out of the work-carrier by an cjector 27¢
on the plate 27, and a new piece is inserted
at the point 207 at each retraction of the
carriage 11. -
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The automatic means for rotating the car-
rier 19 and reciprocating the carriage 11
will next be described. A drive shatt 28
carries a cone of pulleys 29 to be driven by a
belt from any suitable source of power (not
shown). A worm 30 (Fig. 8) on the drive
shaft 28 engages a worm wheel 31 on a
short horizontal shaft 82 mounted in station-
ary bearings in the base and carrying at one
end a cam or eccentric 33. The carriage 11
ig slidably mounted on ways 34 on a sub-
base 35 which is arranged to be recipro-
cated toward and away from the work car-
11e1' by means of a lever 36 fulcrumed at
37 on the bage, the upper end of said lever
belng prOt‘lﬂy attached to said sub-base
while the lower end carries a roller 36 ¢
engage the periphery of the cam 83. A pow-
erful compression spring 38 (Fig. 1) is po-
sitioned to exert its force between the lower
end of the lever and the adjacent portion
of the base 10 so that the spring tends to
swing the lever in a direction to force the
sub-base 35 and therefore the grinding
wheel 15, toward the work carrier. The le-
ver 36 carries an adjusting screw and lock
nut device 39 by which the tensmn of the
spring 38 may be adjusted. A pair of stop
brackets 40 fixed on the outer end of the
sub-base 85 abut against the end of the
base 10 and are arranged to limit or de-
termine the extent of inward tmvel of the
sub-base under the influgnce of the spring
©
[

For operating the work carrier 19 in syn-
chronism with the reciprocation of the car-
riage 11 so that the carriage will be moved
ontward each time a plece of work is to be
Ted bLetween the opposed portions of the
faces of the grinding elements, I provide
@ horizental shaft 45 (Wig. 1) mounted in
bearings in the bage 10 and having fixed on
its inner end a gear disk 46 which is POsi-
tioned in the same plane as and beneath the
work carrying dm 19. The gear disk has
teeth on its periphery to intermesh with the
teeth on the disk 19 to drive it. Said disk
19 is provided with trunnions 44 which
are mounted in bearings 47 on the top of
the hoods or hougings 24" and 26" surround-
ing the respective grinding wheels.

The outer end of the shaft 45 is connect-
ed by suitable gearing to the shaft 32 pre-
vieusly (ksull\ed, said gearing in the pres-
ent instance comprising a spur gear 48 (Fig.
3) fixed on the shaft 45 and meshmg v.'itffl
a spur pinion 49 which is vigid with a
targe spur gear 50 that meslles with a small
spur pinion 51 on a shatt 52, the latter shatt
being conneeted by a pair of bevel pinions

24 to the shaft 82.

In order to :mcommod:\fe pieces of work

of different sizes in the work carrier 19, the

said carrier is mounted so that it may be
readily removed from the machine and an-

a8

other carrier substituted therefor having
work recesses of different size and spacing.
By removing the screws which support the
bearings 47 on the grinding wheel housings
the whole work carrier may be lifted from
the machine and ancther quckly substituted
therefor. To conform to the different spac-
ing of the work openings in the substituted
carrier it is necessary to drive the latter at
a different speed and therefore to enable the
operator to change the speed at will, the
gears 48, 49, 50 and 51 are made mudlly re-
movable so that other gears properly related
to the substituted carrier may be placed
in the train.

The movement of the reciprocating sub-
base 35 and carriage 11 is guided by the
ways 34 and 43, and their alinement on the
base 10 cannot be changed after the machine
has been assembled. Means are provided for
securing perfect alinement of the axes of
the two grinding wheels by adjustment of
the second carriage 12. A knee 53 (see I* 10 """
6 to 9) is journaled ow a horizontal axis
54 on the base 10 of the machine, This
knee is suppmterl at its outer end by a
pair of jack screws 55 secured by lock nuts,

and the knee is clamped by a Dolt 55* which
passes through upstandmo lugs 55" on the
base 10 and th‘fouoh clongated holes 53¢ in
the overlapping sides of the knee. A sub-
base 56 is supported upon the knee 53 to
swing about a pivot 57 located at one end
of the knee and sub- base, and the sub-base
is adapted to he clamped in position on the
knee by four bolts 58 passing through on-
larged or clongated openings 59 in the sul-
hase 56 and threaded into the knee 53
When these bolts ave loosened, the sub-base
may be swung on the vertical axis of the piv-
ot 57 and by tightening the bolts the sub-
base may be locked in its set position.
Suitable upstanding Ings 60 at opposite sides
of the knee 55 carry 1dm<;fmr» bolts 61 by
means of which the sub-base may be conven-
iently and accurately adjusted. Tt will thus
Le seen that the 1Wo ad}uaunents about the
pivotal axes 54 and 57 provide for 1Jerject
alinement or pdm‘leham of the faces of the
two grinding elements 15 and 16.

For adjus sting one or both of the grind-
ing elements with respect to the wml\. each
eavringe 11 and 12 is s hdabh mounted with
1mpoct to its sub- blse 35 or BG respectively
by means of ways 34 and 62. The means
herein shown for making this adjustment

comprises in cach instance a combined nut
and worm wheel 63 the periphery of which
meshes with a worm 64, the nut being posi-
tioned Letween opposed walls or lugs on the
corviage and recelving a screw shaft 65.
This shaft is mm’mbly mounted in a lug 66
on the sub-bases 35 and 56 and the shaft has
collars 67 engaging said lug to prevent end-
wise movement of the shaft.
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For quick adjustment of the grinding ele-
ments toward and away from the work in
order to space the two grinding elements at
dlhu'eht distances upalt to ccommodate
work of different thicknesses, the shaft 65 is
rotated within the worm wheel nut 63 by
means of o suitable crank handle (not
shown) which may be fmphed to the outer
squa wed end of said shaft. A slower and

inore accurate adjustment is obtainable by
clamping the shaft by means of the split
bearing 66* (Fig. 1) 1 the lug 66 dnd by

rotating the werm wheel nut 63 by means of
the transverse worm 64, This worm is rigid
with a shaft which is mounted in a lug 68
on the carringe 11 or 12 and is held aoalnqt
longituding 1 movement in the 1 Ing, said shaft
bcmv provided with a hand wheel 69 by
Ill(”l’lb of which the woerm 64 may be rotated.
In changing from one size of work to an-
other it is convenient to use the quick ad-
justment for an approximate setting of the
grinding ekements ‘i'i'er wlich the fine ad-
]'ustm(ﬂ‘it may be used for exactly position-
ing the elements, and the fine ‘1d]us;tment
may also be used to a adjust the elements in
Comperqatilw for the wear thereon.

The & essing attachments are shown in
Figures 1, 8 and 10. The supporting fit-
Lmos 70 “nd 71 are secured respectively on
the hoods or housings 24’ and 26" of the

respective grinding wheel structures. These

hoods are mounted upon the sub-bases 38

and B6 respectively. Kach fitting 70, 71
koml,uw a split sleeve 72 for LLanln‘) :
pivet bar 73 whicly extends horizontally and

receives on its reduced end 74 the frame or
arm 76 in which is mounted the dressing tool
holder 77 (Wig. 10). A nut 78 engaging
the threa (kd end of the rod 73 holds ‘the arm
76 on the pivet bar. The (h'esnno’ tool
holder is mm{ed m(el mediate its ends on
the pin 74 so that the holder may swing in
the plane of the axis of the rod 7 Front
and rear set screws 80 and 81 O\tend through
the aem 76 and engage respectively fwamst
the front and rear ends of the holder. A
suitable dressing tool 82 is supported in the
holder and the frame may nor lnahy hano
down as shown at the vight of Fig. 3. Iow-
ever, when it Ig do‘mcd to dress a grinding
clement the assoctated frame is SWung in-
wardly by means of a handle 767 to sweep
the drﬂ\%ms: tool across the Tace of the g:l"nd-
mg element. As clearly shown in Tlg. 3,
l‘e outer sections of the grinding el lements
ave entirely free for such cnpar‘emont there-
with of 1he dvessing teols. By means of
the split clamping sleeves T2 rough adjust-
ment ean be made for the dressing tools and
by means of the set screws 80 and §1 final
adjustment ean be made so that after sweep
of the dressing tools across the 01'mdmn
surfaces the 1)1 oper amount of dressmg mH
have Leen accomplished. The dressing

1,576,820
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mechanisms form permanent attachments on
the machine and are always ready for in-
stant use, and from the arrangement de-
seribed and shown they may be operated at
any time during running of the machine and
even while the base 35 is being reciprocated,
the dressing atlachment for the nundmo
wheel str ucture 16 being secured on the hous-
ing for such structure so that the proper
be@s]po relationship between the attach-
ment and the grinding eclement is always
maintained. The (he%smn operations there-
fore never interfere with the oporatlon of
Lie machine and furthermore it being possi-
ble to make frequent light dressman, more
efficient and aceurate dl(‘.;S]]l” can he aceeni-
plished thun where heavier dressing is nec-
essary after a period of operation of the ma-
dune ,
eference has already been made to the
pl:xfes or shields 25 and 27 which close the
upertw'es of the annular grinding elements
1'":‘.11 st the objects ("'ound by the machine

These plates are achhqhmly supported amli-z«

preferably held a small distance within tha
gx,mdmg spaces of the grinding clements in
order to be clear of the ormdma tools and
also that ‘ld]USLDICDt can be made as the
grinding elements are reduced in' thickness
after dloc,cmb operation.  As best shown in
Figs. 3, 4 and 5, both plates are supported
from the hood 267 of the grinding wheel
structure on the stationary carriage 12. 'T'he
stud 85 extends horizontally irom the base
of the hood and carries an avm 85 which by
means of a set serew 84 is votationally aud
longitudinally adjustable on the stud. The
upper end of the arm receives the stem 86
e"tor(mm from the fitting 87 on which the
plate 25 Iy secured, a set serew S8 locking
the stem in adjnsted posmon. The bracket
89 secured on the hood 267 receives the stem
90 of the {itting 91 on \'Vhi( Iy the plaie 97 is
secured, the set screw 92 locking the piu
after f1d|1. stment of the )lﬂte. BV means of
the ‘11101“3 set screws accurate aqunnont
of the plates with reference to the grinding
elements can readily be made, even while the
maching is running.

1 have shown a water circulatory system
for feeding water to the grinding clements
when desived. The water is Contmno\l 111
the tanic 93 formed in the machine bed and
a pump 94 draws the water and the pipes
95 and 96 dirvect the water to the respective
S,rlmhnv fields.

I also chow means for retracting the hase

35 a suflicient distance to permit renewal of
worn out grinding elements or to give ade-
quate access 11)1‘ nsp(‘('fmn repairs, ete, As

shown in ¥igs. 1 and 8, the base 35 has the
rack 97 thereon to bo en'nwed by the gear
&8 turned by means of the wheel 99. When
lt 15

1s rel .ased from the lever 56

desived to retract the base the pin 100
and the lug 66.
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Briefly sunuaning up the operation, the
pieces to be ground are fed to the disk 19
at the point 20" in front of the plate 25.
The cam 33 then operates on the lever 86
to cause retraction of the base 85 and the
grinding wheel structure 15 so that the in-
serted piece can be carried into position Dbe-
tween the opposed sections of the grinding
elements. The grinding structure is then
permitted to be yieldingly pressed inwardly
by the spring 38 during which period the
inserted piece is ground. As the piece just

ground is carried along farther by the car-

vier 19, it encounters the ¢jecting tongue 27
on the plate 27 and is thereby pushed out
of its pocket and deposited onto a chute or
conveyor (not shown). By virtue of the
gearing and transmission train the recipro-
cation of the grinding element carrier is in
timed relation with respect to the rotation
of the work carrvier. Owing to the offsct
velation between the grinding elements and
the clear spaces thereby afforded, the dress-
ing mechanisms which are conveniently lo-
cated can be at any time veadily operated to
keep the grinding surfaces true and accu-
rate. By virtue of the various adjustments
provided for the carriage 12 supporting the
grinding wheel structure, the faces of the
two grinding elements can be accurately
kept in parallel planes so that accurate
grinding will result. The preliminary and
final adjustment mechanism provided for
the carriage 11 permits accurate adjustment
of the gap between the grinding faces, and
after the grinding elements are worn out,
new ones can readily be inserted by with-
drawing the base 85 by means of the rack
and pinion mechanism described. By re-
moving the bearing blocks for the work
holder 19 such holder can be lifted out of
the machine and a new one readily substi-
tuted. The work to be ground is preferably
fed in automatically and after the machine
has been once set it is automatic in its op-
eration thus effecting a great saving in
labor.

I claim as my invention:

1. In a grinding machine, in combination,
a slidable grinder carriage, a rotatable nut
mounted between opposed bearing surfaces
on said slidable carriage in abutting rela-
tion therewith, a threaded element passing
through said nut, and two separate means
for producing relative motion between said
nut and said threaded member at different
rates of speed.

2. In a grinding machine, in combination,
a slidable carriage, a nut rotatable between
opposed bearing surfaces on said carriage
in abutting engagement therewith, a thread-
ed member passing through said nut, a worm
wheel carried by said nut, a manually oper-
ated worm adapted to rotate said nut and
locking said nut against rotation when not

5

in operation o rotate said nut, and inde-
pendent means for rotating said threaded
member and for locking said threaded mem-
ber against rotation.

3. In u grinding machine, in combination,
t base, an upstanding lug on said base, a
carriage slidable on said base, a nut rotat-
ably mounted in said carriage, said nut
having a worm wheel, a worm meshing with
said worn wheel for rotating said nut, a
threaded member journaled in said lug and
passing through said nut, and means for
locking said threaded member aguinst ro-
tation, said worm seiving to lock said nub
against rotation when said member is actu-
ated.

4. In a machine of the c¢lass deseribed, the
combination of a grinding element and
means for driving it, said element being an-
nular and presenting a grinding face in a
plane at right angles to its axis of rotation,
a work carrier arranged to successively
carry pieces of work across the face of said
grinding element to be ground thereby, and
a plate supported in the annulus of said
grinding clement between said grinding ele-
ment and substauntially parallel to said
work carrier for preventing escape of the
work pieces when travelling past the hollow
of said grinding element,

5. In a grinding machine of the class de-
scribed, a support, a carriage slidable on
said support, an annular grinding element
rotatable on said carriage, a work carrier
for carrying work to be ground across the
grinding face of said grinding element, a
guard plate mounted on said support by
means of an arm and positioned to close the
annulus of said grinding element to prevent
work from falling thercin from said car-
rier, said plate being unaffected in position
relative to said carrier upon adjustment of
said grinding wheel to compensate for wear.

6. In a machine of the class described, the
combination of a pair of opposed annular
grinding elements having parallel laterally
offset axes and arranged with their grind-
ing faces parallel, a work holder between
said elements, two shields, one mounted to
close the annulus of each grinding element,
and two guide plates, one mounted opposite
each of said shields, and the exposed por-
tions of the associated grinding elemets, said
shields and guards serving to prevent the
escape of work from said holder.

7. In a grinding machine of the class de-
seribed, the combination of two opposed an-
nular grinding disks arranged with their
grinding faces parallel, a work carrier hav-
g work holding pockets adapted to carry
work between the opposed grinding faces,
guard plates inserted in the apertures of
said grinding disks to prevent escape of
work from the holder when traveling past
such apertures, and means on one of said

70

75

80

85

90

100

105

110

115

120 |

125

130




10

15

20

30

40

45

(S

plates for cjecting ground work from the
carrier,

8. Tu a grinding machine of the class de-
seribed, the combination of two_ opposed
onndmo disks, a work ecarrier adapted to
travel thwuoh a fixed path between said
disks to mppmt work for grinding, shields
within the adjacent ends of the disk aper-
tures to guide work across such apertures,
sald disks being fixed with velation to the
work holder duving operation of the ma-
chine, and nicans for adjusting said digks
with reference to the work holder and shields
to compensate for grinding wear thereon.

9. In a grinding “machine of the class de-
seribed, the combination of two annular
erinding disks arranged with their grinding
faces parallel and overlapping the distance
of their radial depth, means for rotating
sald disks, a work carrier movable in a fixed
path between said disks to carry work
through the grinding field, shields supported
in the apertures of eaid digks at the adjacent
ends thereot, guide plates mounted opposite
said Shlbldu, said shields and guide plates
defining a lixed path thmmh which the
work to be ground is guided, and means for
axially ad]ustmo said oundmo disks with
reference to said path to compensate for the
grinding wear thereon.

10. T a grinding machine of the class
described, the combination of two annular
grinding disks disposed with their faces
parallel “and positioned to overlap to the ex-
tent of their radial depth, a work holder po-
sitioned to travel between the overlapping
sections to carry work therebetween and
means supported at the annulus of one of
said disks for ejecting ground work from
said carrier.

11. In a grinding machine of the class
described, the combination of two parallel
annular grinding disks overlapped to the ex-
tent of their radial depth, a work carrier
movable between said disks and having a
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work zupporting pocket, said pocket being
arranged to veceive work in front of tho
(xpultue of one disk and to carry it through
the grinding area, and means in the aper ture
of the other disk for discharging the ground
work from. the carrier.

12. In a grinding machine of the class

deseribed the combination of two parallel
annular grinding disks partially overlapped,
a work carvier movable between said disks,
guard shields in the adjacent ends of the
:\pcrturcs of said disks, said carrier being
(pr.od to receive work in front of the

shield of one disk, and a discharge tongue
on the shield of the other disk for d]sclnrrr-
ing finished work from said cavrier.

13. In a grinding nachine, the combi-
nation of two opposed grinding disks having
pavallel Jaterally offset axes, a housing for
cach disk, and a rotatable work carvier po-
sibioned between said disks and journaled on
said housing, said carrier being adapted to
carry work pieces between said disks to be
ground,

14. In a machine of the class described
the combination of a grinding element, a
removable rotatable work carrier having a
plurality of work pockets and a toothed pe-
riphery traveling in a fixed path in front of
said element, means for automatically re-
ciprocating said elemeat toward and away
from said carrier at regular intervals, a
gear disk meshing with said toothed car-
rier, and means for operating said gear disk
in synchronism with the 1empr0cat10n of
said grinding element, whereby each piece
of worl is moved into grinding relation with
said grinding element before grinding com-
mences, said means including gears per-
mitting a variation of the synchronous re-
lationship.

In testimony whereof, I have hereunto set
my hand.

FREDERIC E. GARDNER.
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Certificate of Correction.

It is hereby certified that in Letters Patent No. 1,576,820, granted March 16,
1926, upon the application of Frederic E. Gardner, of Beloit, Wisconsin, for an
- improvement in “ Grinding Machines.” an error appears in the printed specification
requiring correction as follows: Page 5, lines 91 and 92, claim 4, strike out the
words “between said grinding element and”; and that the said Letters Patent
should be read with this correction therein that the same may conform to the
record of the case in the Patent Office. :

Signed and sealed this 20th day of April, A. D. 1926.

[sEAL.] ' M. J. MOORE,
Acting Commissioner of Patents.



