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 These 'Wimpmv’ement ‘relate to abr admg de-
vices; such as blade sharpeners and the like.

device by means of which a complete cycle of

<9 different abrading operations, as, for instance,

- coarse grinding, honing and stroppmg, may be

15

performed, one after the other, upon a blade or
other work, without the necessity of stopping

the machine or changing the position of the blade

10 in the machine,

A further object is to avoid the
complicated - ‘mechanism heretofore required to
make the blade travel from one kind of sharp-
ening roll to another of different abrasive quality.

- ping the machine or adjusting it in any way.

20 desired operation, and cause the device to per-
~ form either that partmular operation -alone, or
te pegin' with that particular operation and to
continue automatically with the other abladmg;_ |
'operatmns following it in the cycle |
A further object is to prowde means wherehyt

the numbm of Str okes made on the work. dmmg_

| vary w1dmy, ,.nstead oi being &DDI‘OXIII’IME]-Y Equal |

30
L ghrasive is pI'ESSE‘:d against the edge to be sharp-

of operations of’ which the device is capable, any

A further ob;;est is to provide automatic varia-
tion of the pressure by . which each quallty of

'~ ened.

' ing an entirely di

55

A further'object is to prowde means f{}r cha,ng-

ing this pressure through any desired range or
‘cycle while each operation is bemg performed.
A further gbject is to provide means for apply-
‘erent cycle of pressures during
~the action of each different quality of abrasive on-
~ the blade or work, in order to obtain the best re-
'?1;_sults fromi each quahty of abrasive. 3
) A further object is to provide means whereby .
.;--thu adjustment of the position of the abrasive
elements with respect to the edge being sharp-
ened is made automatically, regardless of any
Y easonable amﬁunt of wear of the abl aswe ele-
ments | S
A further object is tO promde means Wh&‘l"Eﬁy-"
'the pledetel mmed cycle of pressures between .
- abradants and work will be- maintained regard-
less of any reasonable amount of. wear of the-.'
abradants. -- | |

Higure 1 is a plan Vlew of ﬂne embodlment of

o 1‘1137 shapening ‘device. |
TR “*—Tlgure 2is a vertmal sectmn on llne 2—-——.? Of.
SRR o - parts

Flgme 1

The.
object of this invention is to provide a simple

A further object is to cause these operations to
follow each other automatically, without stop-

- bers of parts or are used alone,"
“used as a legend to identify the particular abrad-

~ the letter H honing (or fine grinding) ;

(CL 51—--84)

FI*D‘UI"E 3 is a, partlal sectmn on 11ne 3--—~3 Of
Figure 1, |
igures 4-—-——a 4 D, 4—-—0 —a, 5 E} 5 o, 6—-—a
6—b and 6—c illustrate the mechanism for select-—
ing the operations in their proper order, show- 60
ing the diagrammatical rela,tmn between the cams
and cam actuators. | |
Figure 7is a section on line 7—7 of Figure 1.
Figure § is a section on line 8--8 of Higure 1.
Figure 9 is g section on line 9—9 of Figure 1.
~Figure 10 is a view of the cam actuators..

- Figure 11 is & section on line 11—11 of Figure 1.
IMlgure 12 is a section on line 12—12 of Figure 11.
Figure 13is a section online 13—13 of Figure 12.
Figure 14 1s a SECthIl a,lcng line 14—14 c:f 70

| I"lgure 12,
A further object is to provide simple means
- whereby the operator may select, from the cycle-

" PFigures 15 and 16 are. dlagl AINS shﬂwmg 8.
method of laymg out the operation selector cam

and pressure cams, respectively.

Figure 17 is a diagram showing the rela,twn be- 5
tween the operation selector cam and the axXes
of the abrading cylinders. .
Flgure 18 1s a pla,n of the reclprocatmg car- -

- riage..

Figure 19 is. 2 side elevatmn of the 1eclprocat1ng 80
carriage. -

igures 20 and 21 are sections along 11nes 20—-‘?0
and 21—21, respectively, of Flgme 19. |

Figure .¢.2 1s-an elevation of the blade holder -_

Figure 23 is a sectmn almng 11ne 23—23 of 85

~Bigure 22.

‘Figure 24 is a, sectwn on lme 24—24 of Flgure 1

- Figure 25 is ‘a SECtIOIl along line 25—25 of
Figure 2. | -

Referring now to the dra,wmgs au::cat:m1:1r11:1an1;r11aﬁr 90
and forming part of this specification, it shouwld

be noted that in the embodiment of the invention
shown on the drawings there are three abrasive

blockg, each of different abrasive quality, mounted

~on the periphery of each abrading cylinder. gg--

These three abrasives are referred to in this speci-
fication as coarse grinding, honing (or fine grind-~ -
ing) and stropping elements, respectively. It will
be noted that the: letters G, H and S (or G, H
and S’) are appended to certain reference num- 130
These letters are -

ing element or operation which that portion of the
drawings in gquestion is intended to illustrate.
The letter G invariably indicates coarse grinding;
and the

letter S stmpmng, whether applied to abrading

105

- elements, cams, cam actuators, grooves in cam

actuators, sectors of rotatable cylmders or other
The letters without the prlme symbol LN | 10
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indicate parts relating to one abrading cylinder,
while the letters with the prime symbol indicate
similar parts on the opposite (alternating) abrad-
ing cylinder. These letters are also referred to
repeatedly in this specification so that the num-
bered parts may readily be associated with the
respective abrading elements to which they relate.

The above objects are accomplished by using
the construction and arrangement described be-
low. Suitable abrading materials are formed into
spiral shaped blocks 31G, 31H, 31S, 31G/, 31H’,
and 318’ clamped on the periphery of two re-
volving cylinders 32 and 33 (see Figures 1 and 2).
These two cylinders are identical and are maae
to revolve in synchronism with each other by the
gears 34 and 35 when the crank 36 is turned.
The axles 66—066 and 67—~67 are fixed in position
by the pieces 68 and 69, and 70 and 71, respective-
ly. 'The axle or shaft 46 of the cylinder 32 is
supported in the piece 72—72 which Is a rigid
casting pivoted at its lower ends on axle 66—G65
(see Pigure 2).
therefore move back and forth, thus moving the

circumference described by the abrasive blocks,
5 toward or away irom the blade edge.

Piece '3
is similar. The projections 74 and 75 (Figures
11, 2 and 1) are part of the rigid castings 73
and 72, and serve as lever arms for the spring
pressure that holds the cylinders against the blade
edge. These lever arms, formed by the kniie
edges 91 and 92 (Figure 11) are equal, therehy
providing assurance of equal pressure of the
abradant on both faces of the blade edge from the
pressure spring 100. The counter shait 37 car-
rying cams 38 and 39 (see Figure 3) is oiven slow
motion through gear wheels 41, 42 and 43. Part
128 (Figure 2) is a plate extending across the
frame from side to side. It forms a bearing ior
the inner ends of axles of gears 41, 42 and 43.
Gears 34 and 25 are in mesh with each other
and with pinions 44 and 45, respectively. 'These
two pinions drive shafts 46 and 47 to which are
fastened the abrading cylinders 32 and 33 and
the two groups of selector cams 48 and 49. Group
48 comprises cams 122s’ (nearest the cylinders),
1915’ and 120G’ (farthest from the cylinders);
oroup 49 comprises cams 1225 (nearest the cylin-
ders), 121H and 120G (farthest irom the cylin-
ders) : front elevations of these cams are shown
in Figures 4, 5 and 6. Gear 34 drives pinion 50
and shaft 51 at cylinder speed. Bevel gear o2
on shaft 51 has a diameter equal to one and &
half times the diameter of hevel gear 53 which
it drives. Bevel gear 53 is on the same shaft as
he crank disc 54. Therefore, the crank pin 55
by working in the slot 56 causes the carriage 59
to move twice in one direction and once in the
opposite direction to each revelution of an abrad-
ing cylinder. This gives the doubie diagonal mo-
tion to the abrasives working on each side of
the blade edege. The carriage 57 travels back and
forth on the supporting pieces 70, £9, 68 and o1,
through which the two rods 62 and 63 slide.
Pieces 64 and 65 are spacers to permit clearance
for piece 58 of the carriage. :

Fach block of abrasive material, whether of
carborundum, emery, leather or other substance,
is, in the embodiment shown, shaped like o sec-
tion of spiral wrapping on the periphery of the
cylinder, substantially as shown in Iigures 1, 2,
4—q, 5—0 and 6—c. As the machine shown in
the drawings is a very simple application of tnis

invention each group of abrasive material will
consist, in this case, of but one block of material.
< Tach block will therefore occupy approximately.

The upper portion of 72 can

top of part 85 (Figure 11).

1,061,891

one-third of the circumference of each cylinder,
or slichtly less. Figures 4—a, 5—b and 6—c
show how the edges of the abrasive blocks should
be rounded so as to make a smooth contact with
the blade edge. The blade, which is held in one
piane by a holder, is clamped in its holder in any
suitable manner, of which one is as shown in
Fieures 22 and 23. The blade holder 76 can be
fixed in position on the frame of the reciprocat-
ing carriage 57 in any suitakle manner, for ex-
ample, as shown in Figures 18, 19, 20 and 21.
The holder shown consists of two halves, one of
which, 77, is rigid while the other half, 78, 1Is
of spring steel. The blade fits in a recess in the
rigid half, being centered on suitable lugs 79
corresponding to the shape of the blade. The
small end of the spring steel half fits into a socket
80 in the end of the rigid half. The convex side
of the spring steel half is toward the blade, sO
that when the sliding collar 81 iz slipped over
bothr halves of the blade holder the blade 1s held
rigidly in the holder. The holder, in turn, iIs
secured to the carriage 57 by sliding the small
end 99 of the holder invo the vapered sguare
socket 82 and engaging the slot 83 of the holder
under the clamp nut 84, on the other end of the
carr.age. Tightening this nut part of a turn
secures the ho'der in the carriage. If the holder
is for double edged blades the center line of the
blade and the holder will be made coincident
with the center of the tapered square socket 82,
so the blade can be guickly reversed. The blade
hoider can be turned through a hundred and
eighty degrees (for double edged blades) by
merely loosening the clamp nut 84 and reinsert-
ing the sauare end 99 of the blade holder in its
sccket 82 on the frame of the carriage, aiter
which the clamp nut 84 is again tightened, thus
locking the blade holder {o the frame of the re-
ciprocating carriage. This perinits dounle edged

Dblades as well as single edged blades 1o be sharp-

ened in the same machine. A separate blade
holder may o0f course be required for each type
of blade to be sharpened. It is understood, ob-

30

35

90

05

100

105

110

115

viously, that the axis of the blade holder will 394

be placed at a proper distance below the plane
containing the cylinder axles 45—46 and 47—47
S0 .as8 Lo secure a proper grinding angle with the
face of the blade, and also so that when a double-
edged blade is rotated through a hundred and
eighty degrees in its holder the second edge will
be the same distance below this plane as was
the first edge.

The spring 100 pressing down on the project-
ing lugs 4 and 75 of the supporting pieces 72
and 73 Figures 2 and 3) through the knife
edges 91 and 62 (Wigure 11), causes the two cyl-
inders 32 and 33 to approach the blade edge with
the same degree of pressure., The position of
the cams and the composite cam actuator of
course permits the periphery of but one cylinder
ot o time to actually touch the biade edge. The
cvlinder not permitted (at any given instant) to
touch the blade edge is stopped by one of the
cams just beiore it would otherwise touch the
lade edge. |

- PFigures 3 and 11 show how the cam 339 de-

presses the pressure spring and transmits the
pressure variation 1o the two. cylinder support-
ing picces 72 and 73. A roller 98 is fitted to the
Part 86 is merely
o, guide pin to slide in the slot 87 10 hold the
spr.ng in position (Figures 13 and 14). The axis
of roller 68 also acts as g guide in this slot. Parts
28 and &9 transmit the spring pressure through

125
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8 This guide 1s cut away sufficiently near its cen-
- ter so as not to interfere with the contacts be-
tween cams and cam actuator. Part 103 is g roll-
~er which bears against the cam 38 and which
causes the composite cam actuator to rise or fall
‘as the radius of cam 38 varies.

- of the blade edge.

and 86 and for the countershaft 37.

sures for the three abrading operations.
cam 39 is geared in a suitable manner, as through

1,061,891

pivot 90 to the two knife edges 91 and 92 on the
bottom of part 89 (see Figure 11). . These knife
edges .form the ends of two egual lever arms

which insure that the pressure of the abrading
cylinders will always be the same on both faces
Parts 93 and 94 are similar
to parts 89 and 88, respectively. Figure 14 is
an elevation of parts 95 and 96 which are shown |
in"a transverse direction in Figure 13. These

parts can be clamped to the base of the machine

In the manner shown in Figure 14, thereby act-

ing as stiffeners for the machine. 'These parts
have suitable slots 87 and 97 for guide pins 98

- The crank pin b5 and disc 54 revolve at one and

one half times the speed of the cylinders 32 and
33, withh the result that when g given abrasive

block on cylinder 32, as 318’ (Figure 6—c),
touches the blade edge the first time the recipro-
cating carriage (with the blade) is travelling

from right to left, and when this block touches
- the blade edge the next time the reciprocating
~carriage is travelling in the opposite direction,
Jrom left to right.  This reversal occurs with
- each contact between any given block on this
cylinder 32 and the blade edge. -
- The pressure by which the peripheries of the
two cylinders are forced to approzch the blade

edge by means of the spring 100 is governad by
the cam 39 which bears down on the top of the

- spring 100 with a varying pressure depending on
how far the cam 39 has rotated in its cycle. The
counter spring 101, (Figure 11) provided with an
adjusting screw 102, acts with a light pressure

against the main pressure spring 100. Its pur- est point in its vertical travel. AS the circumfer-

pose 1s to permit the net spring pressure to be

adjusted to zero when the pressure cam 39 is in

the zero position, and also to eliminate any lost
mMotlon Wien near zero pressure. . One revolution
of the cam 39 covers one complete cycle of pres-

the gears 490, 41, 42 and 43, with the crank 36

50 that the cam will make but one revolution to
ua number of revolutions of the crank (possibly

t0 twenty-five or thirty revolutions of the
crank). -The best speed ratios befween the erank,
the cylinders 32 and 33, and the pressure cam

those skilled in the art.

~ The cam 38 attached to the same shaft 37,' as

the pressure cam 39, presses against the roller

- 163 (Figure 3) of the composite cam actuator 104,
sliding  it, against the pressure of the comeback
‘spring 105, from one end of its travel to the other
end. © As the composite cam actuator 104 slides

from one setting to another the machine first doas

coarse grinding, then fine grinding (honing), and

lastly, stropping (polishing). The distribution
of the number of strokes given in each of these
operations is determined by the shape of the cam

38. The best shape for this cam can be readily
determined by those skilled in the art. -
- IMgures 3, 7, 8 and 9 show how the composite

cam actuator 104 is supported in a guide 106.

The guide 166

 has suitable slots for the roller 103, the lug 108

(for the end of the comeback spring 105) and

. for the countershaft 37. Slot 107 (Figure 9) ac-~
75 commodates the supporting pin of roller 103. The

shown in Figure 5—b. The radius

an

This .

| ~ thereby indicating to the operator that
- 39, can be readily determined and adjusted by

- the ares for coarse grinding,
stropping comprise the same number of degrees 185
-as the corresponding arcs on the selector cam de-
“geribed above.  The shape of this cam within each

Indicate the coarse grinding,

3

composite cam actuator must be made long
enough so that it will always have its upper and
lower ends in the slides 109 of the guide 108. The
guide 106 can be clamped to the top and bottom
of the case in the manner shown, thereby keeping
the composite cam actuator always properly cen-
tered, and also acting as a stiffener for the ma-
chine, - |

- The manner of working out the shapes for the
pressure cam and the selector cam is lilustrated
In Figures 15 and 16 which show selector and
pressure cams respectively, looking toward the
end of the machine containing the cylinders. In
the selector cam shown in Figure 15 the coarse
grinding arc is approximately 69° (indicated by
letter G). This is the arc of shortest radius, be-
cause (see Figures 4, 5 and 6) the machine does
coarse grinding when the composite cam actuator
18 In its highest position. Tn order to reach the
fine grinding (honing) position the corposite
cam actuator must be depressed to the position
of the cam
cannoct be abruptly Increased, so an arc is al-
lowed for the transition to the larger radius. In
Figure 15 approximately 69° is allowed, on ac-
count of the relatively short circumference oif
the cam 2at this part. This arc is marked
“Tr 69°”. The fine grinding (honing) are in Pig-
ure 15 (marked “85° H”) is approximately 85°, |
This arc keeps the composite cam actuator de- 105
pressed t0 the middle point of its vertical travel,
which position the machine does fine grinding
(honing). To reach the stropping position, the
composite cam actuator is depressed to the low-

80

86

90

95

100

110
ence of the cam is relatively longer where the
radius is larger, an arc of only about 26° has been
allowed in Figure 15 for the transition from the
fine grinding arc to the stropping arc. This are

1s marked “Tr. 26°”, In Figure 15 approximately 115
105° has been allowed for stropping. This arc is
marked “105° 8”. The abrupt lessening of the

- radius at the end of the stropping arc to a point
‘midway between the stropping and fine grinding -

radii (for an arc of about 6° in Figure 15 marked 120
“Ck6°”) is for the purpose of causing a eclick
when the roller 103 drops tc the lesser radius,
the cycle

ol -Gperations is completed. 'The cam shown in

Figure 15 was worked out on a basis of giving 125

-more sirokes by the finer abrasives and less

strokes by the coarser ones. The number of de- |

~srees I each arc might vary considerably from

the number shown in Figure 15. The shape of
the selector cam must be worked out in each case
te best suit the particular abrasives used, and
can readily be formed by those skilled in the art.
Figure 16 shows a typical pressure cam wherein |
fine grinding and

130

arc 1s such as to have its largest radius at the
keginning of the arc, and to taper down to the |
minimum radius as the end of the arc is reached. 140
The larger radius gives the hegviest Spring
pressure av the beginning of each abrading opera-

ulon, and as this radius decreases, the spring
pressure approaches zero at the end of each Op-

eration. The proper variation of pressure can be 145
built into this cam by those skilled in the art, s
as to best suit the abrasives used. =~ N
In Figures 15 and 16 the letters G, H, and S
honing and strop-

ping arcs, respectively. | 18D .
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When the sliding piece 110 is pressed down by
hutton 111 to the position shown in Figure 24
both cylinders are pushed back from possible coi-
tact with the blade edge by the shoulders 112
(piece 11§ being symmetrical). This position 1s
provided for use when inserting the blade holder
in the carriage 57. This prevents injury to the
blade edge and avoids accidental cutting of a
finishing strop while inserting the blade holaer
in the carriage. The friction lug 113 when placed
in groove 114 (the operating position) holds the
sliding viece 110 in the operating position.

Means for manually setting the machine to
perform any particular abrading operation of
which it is capable, are provided as follows. By
pressing in on the indicator pointer 116 and caus-
ing the shaft 37 carrying cams 38 and 39 to slide
longitudinally against the pressure of the flat
spring 118’ (Figure 3) until gear 43 is no longer
in mesh with the pinion on gear 42, the indicator
pointer can be rotated (furning shaft 37 and cams
38 and 33) until the indicator points to the opera-
tion desired. (See Figure 253). When the pres-
sure on this indicator pointer is released the gear
43 is brought intec mesh again with the pinion on
sear 42, causing the machine to proceed with its
operations beginning with the one selected. The
flat spring 116’ (Figure 3) keeps gear 43 and
pinion on 42 in mesh at all times except when the
indicator pointer 115 is pushed in against the
pressure of the spring. Thes cam rollers 98 and
102 are made sufficiently wide so that they will
not lose contact with the pressure cam and the

selector cam, respectively, when the shaft 37 1s

moved longitudinally in order to select a given
operation or series of operations. The position of
the indicator pointer 115 on the shaft 37 is such
as to prevent the shaft from being pushed In SO
£o1 as to cause the cams to lose this convact.

The outside of the case in the vicinity of the
indicator pointer 115 can be marked in the man-
ner shown in Figure 25 to indicate where the
pointer 1186 should be set in order to begin with
any particular operation. The arrow 117 In-
dicates the order in which the operations will
follow one another.

Having described in general the construction
of the device shown on the drawings, & specific
description will now be given of the means pro-
vided to obtain the operative position and rela-
tion of the cams and cam actuators for moving
the abrasive cylinders into and out of operative
position while the cylinders are rotating. The
cylinders 32 and 33 are provided with separate
and differently arranged cams for this purpose.
On the axle of cylinder 32 are three such caunis,
1928, 121, and 120G (Figures 1, 4, & and 6)
spaced along the axle so that each cam will rub
against its corresponding individual cam actuator,
These actuators are, respectively, 104S, 104, and
104G (see Figures 1, 3,4, 5,6, 7and 10). On the

axle of cylinder 32 are alsc three such cams, 12957,

12197, and 120G (Figures 1, 2, 4, 5, 6 and 10)
spaced along the axle so that each cam will Tub
against its corresponding individual cain actuator.
These actuators are, respectively, 1648, 104H and
104G (see Figures 1, 2, 4, 5, 6 and 10). It will be
noted, in the embodiment shiown, tiat the cam
actuators for the cams on the axle of cylinder 32
are formed by one side of parts 1043, 104X and
104G, while the cam actuators for the cams on
the axle of cylinder 23 are formed by the other
side of these same parvs. 1t is obvious that In
other embodiments of the device the respactive
cam actuators for the cams on the two axles would

1,961,891

not necessarily have to be formed on the same
piece of material. Neither would it be necessary
to fasten the parts 104S, 104H and 104G together
to form a so-called “composite” cam actuator.
Thege details can be altered as may best suit the
various uses to which the invention may be ap-
plied, without departing from the spirit of the
invention.

- In the side elevation of the combposite cam
ctuster 104 shown in Figure 1¢ the dark por-
tions represent the straight sides of the various
cam actuators, the unshaded portfions represent
thie grooves in the various cam actuators, and the
cross-hatched portions represent spacers be-
tween the individual cam actuators. In Figure
10 the cam actuator marked 104G contains
srcoves 123G and 123G7, and co-acts with cams
120G and 120G’ ; the cam actuator marked 104IX
contains grooves 124H and 124H’, and co-acts
with cams 121H and 121H’; the cam actuator
marked 104S contains grooves 1268 and 125687,
and co-acts with cams 1228 and 122s’.

Tt will be observed that actuator 104S controls
cam 1229 on one axle and cam 1223’ on the
other axle. Similarly, actuator 104H conirols
cam 1219 on one axle and cam 121H' on the
other axle: and actuator 104G controls cam 120G
on chne axle and cam 1205° on the other axie.
The eylinders and the cams are all secured to
their respective axles so as tc maintain their po-
sitions with respect to each other.

It will be noted that although only three dii-
ferent qualities of abrasive elements are shown
on the drawings, requiring three cams on the
axie of each cylinder, the construction is such
that this number could be changed to any de-
sired number of different abrading elements,
without departing ircm the principle of selective
operation of any desired eiement upon the work
while the cylinders are rotating, while aiso pre-
venting the other elements irom operating upon
the work.

Consider first the relations existing between
the selecting elements when the device is set for

the coarse grinding operation. The composite :

cam actuator 104 is placed in the highest of its
three possible vertical positions. The relations
then existing between the three individual cam
actuators and their corresponding cams are
shiown in Figures 6g, 6b and 6c. |

At this point attention is invited to the fact
that Figures 4, 5 and 6 (¢, b and ¢ in each) are
diagrammatic, and show only the minimum
theoretical length of cam actuators required.

Actually the cam actuators are made longer than :

this theoretical minimum. The relative actual
lengths are shown in the details in Figures 3, 7,
8, 9 and 10. These actual lengthis are reguired
in order that neither end cf the composite cam
actuator may slip out of the slovs 169 of guide
168, for any position of the composite cam ac-
tuator.

The two cylinders revolve in opposite direc-

tions, always in synchronism because they are

connected through gears 34, 35, 44 and 4b, gears
34 and 35 being always in mesh with eacnt other.
it will be noted from Figure €z that the cams
1225 and 1228’ prevent the “8” ares of the cyl-
inder peripherics from approaching the blade
edge, because the high portions of these cams
will ruly against straight portions of the actua-
tor 1048, forcing the axlies 46 and 47 of the cylin-
ders away from the blade edge as the cams ro-
tate through the arc embraced by the high por-
tions of these cams. The pivotal support of
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- frames 72 and 73 provides for this lateral move-

meny of the axles 46 and 47. Similarly, it will be

- noted from Figure 6b that the cams 121H and

10

18

| 90

S0

- cause the high portions

- cams,
~that the “G” g

because in this case the grooves 123G

120G and 120G’;

braced by the high portions of these cams
~will he noted from Figure 5b, however, tha,t the

121H’" prevent the “I’ arcs of the cylinder pe-

ripheries from appmachmg the blade edge, he-
f these cams will rub
against the straight pﬁrtions of the actuator
104H, forcing the axles of the cylindzrs away

from the blade edge as the cams rotate thr ough

the arc embraced by the high portions of these
It will be noted from Figure 6e, nowsaver,
arcs of the cylinder peripheries are
not prevented from approaching the biade edge.
anda 123G7
in the actuator 104G are adiscent to the cams
with the result that the pres-
sure from spring 100, acting threough the pivoted
frames 72 and 73, (Pigure 11) forces tha “@3”
arcs of the cylinder peripheries to abrade the
blade edge as these arcs pass the edge. It will
be noted also that the cams 120G and 120G are

S0 arranged that the “G” arcs of the two cylin-

der per ipheries will alternate in a,bradmn‘ the
blade edge.

Consider 1‘16'%rt the relatwns ex1stmg between

-the selecting elements when the device is :sae_t for

the fine grinding (honing) operation. Tha com-

posite cam actuator 104 is placed in the mlddle
~position of its three possible vertical positions.

The relations then existing between the three

- individual cam actuators and their correspond-

ing cams are shown in ®igures 5a, 5 and 5¢. It
will be nated from Figure 5¢ that the Cams 1228
and 1228’ prevent the “S” ares of the cylinder

peripheries from approaching the blade edge,

because the high portions of these cams will rub

against the straight portions of the actuator

1048, forcing the axles 46 and 47 of the cylin-

“ders away from the blade edge as the cams ro-
y  tate through the arc embraced by the high por-

fions of these cams.. Similarly, it will be noted

from Pigure bHe that the cams 120G and 120G

prevent the “G” arcs of the cylinder peripheries
irom approaching the blade edge, because the
high portions of these cams will rub against the
straight portions of the actuator i 104G, forcing
the axles of the cylinders away from the blade
edge as the cams rotate through the arc em-

It

“H” arcs of the cylinder peripheries are not pre-

vented from approaching the blade edge, be-

- cause 111 this case the grooves 124H and 124/

B e
q.gl_'*_‘; L3 .'

| GO

- 121H -.and 121H’;

and 4c.

actuator 1041 are adjacent to the cams
with. the result that the pres-

o the

‘sure irom spring 100, acting through the Piv-

oted frames 72 and 73, forces the “H” arcs of

the cylinder peripheries to abrade the blade edge
as these arcs pass the edge.

that the cams 121H and 121H’ are so arranged
that the “I1” arcs of the cylinder: peripheries will

alternate in ‘abrading the blade edge.

‘Consider now the relations existing between the

*.aﬂlecflng elements when the device is set for the
-'stropping operation. The composite cam actu-

ator 104 is piaced in the lowest of its three pos-
sible vertical positions. -The relations then ex-
isting between tne three cam actuators and their

corresponding cams are shown in Figures 4q, 4b.
It will be noted from Figure 45 that the

cams 1218 and 1218 prevent the “H” arecs of

~ ‘the cylinder peripheries from approaching the

klade edge, because the high portions of ‘these

cams will Tub against the straight vortions of
5 the actuator 104H, forcing the axles 46 and 47

“tions of the cams.

through the pivoted frames 72 and 173, forces

- the blade edge as these arcs pass the edge.

‘pushing & cylinder away from the blade edge.
study of these figures shows how the necessary

It will also be noted-'

5

of the cylinders away from the bIade edge as
these cams rotate through the arc embraced by
the hlgh portions of these cams. Similarly, it
will be noted from Figure 4¢ that the cams 120G
and 120G’ prevent the “G” arcs of the cylinder
peripheries frem approaching the blade edge,
because the high portions of these cams will Tub

80

against the straight portions of the actuator

104G, forcing the axles 46 and 47 of the cylin-
ders away from the blade edge as the cams ro-
vate through the arc embraced by the high por-
it will be noted from Figure
4¢a, however, that the “S” ares of the cylinder
peripheries are not prevented from approaching
the blade edge, because in this case the grooves
1256 and 1258’ in the actuator 104S are adja-
cent to the cams 1228 and 1228’; with the re-
sult that the pressure from spring 100, actmg

39

90

the “3” arcs of the cylinder perlphel ies to abrade 95
It
will be noted also that the cams 1228 and 1223’
are so arranged that the “S” arcs of the eylin-
der peripherieg WII alternate in abradmg the
bl:a,de edge.

100
If the 1nd1v1dua1 cam actuators are made to *

slide separ ately instead of mmultaneously as one
unit, the same operative position and relation
- of individual cams and their corresponding cam
‘actuators as descriked above and shown in Pig-

105
ures 4a, 4D, 4c, 5g, 5b, be, 6a, 6b and 6¢ are main-
tamed As each mchwdual actuator has merely
a straight portion and a grooved portion (wide
portion and narrow portion), as shown in Fig-
ures 4a, 40, 4¢, 54, 5b, 5¢, 6a, 6b and 6¢, it is ob- 110
vious that in this case each individual actuator =~

need slide to but two vertical positions; one in

which the stra,lﬂ'ht (wide) portmn of the actu—
ator will rub against the hlgh POT Lmn of its cor-

‘responding cam, and the other in which the i15

grooved (narrow) portion of the actuater will be
adjacent to the cam so that no rubbing between
the cam and its. actuator Wlll take place

- In Figures 4, 5 and 6 (a, b and ¢ in each) it will -

‘e noted that clearance is allowed between cams 120.
and eam actuators for all pOSlthIlu except where

they are intended.to be in actual contact, as when
A

amount of vertical movement of the composite 125
cam actuator 1S gavemed by the size of the cams.
These - figures also 111ustrate how the shape
length and 90511:10?1 of the grooves 1258, 1258’
124H, 1241, 123G and 123G in the several cam

‘actuators are determined; how the several cam 130
actuators are assembled into one composite cam =~

actuator which will function as intended:; and

also how the shoulders of the cams are the criti-

cal pomts in their design, and must be worked
out to correlate with all the assumed clearances 13
and with the are subtended by each abraswe

block. In the particular embodiment of the in-

vention shown in the drawings the arc subtended

by each abrading element is taken as ninety. de«
grees, thus allowing ample arcs between blocks 140

LG cumpmaatﬂ for any rﬂasona,kﬂe amount of flex-

¢ of the klade, lack of precise correlation be-

tween cams and cam actuators, and reason&ble V&-—
riation from the assumed clearances. o | |
| It will be noted from examination of Figures 4 145
o and § (aq, b and ¢ in each) that the arc of

-aﬂtual contact between each abrading element
‘and the work is only about sixty degrees.

This is
for -the purpose of preventing the ends of the
abmdmg elements from making contact with the 150
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- ja eased into contact with the blade edge.

6
blade edge, which contact would obviously dam-
age the delicate edge. Such contact is prevented
because the shoulder of the cam immediately in
advance of the shoulder on any given cam (as
they rotate) is still pressing against the straiegnt
portion of its actuator and thereby 1is delaying
the making of contact until after the foremost
end of the abrasive block has rotated beyond the
blade edge; and, similarly, because the shoulder
immediately following the shoulder on any given
cam (as they rotate) begins to press against the
straight portion of its actuator before the hind-
most end of the contacting abrasive block has
reached the Dblade edge as it rotates, thereby
moving the abrasive block clear of the blade edge.
This feature is more clearly described by refer-
ring to g particular abrading operation, as for
instance, honing (see Figures 5a, 5b and 5¢). In
these fisures the left hand cylinder is shown
abrading the blade edge with the honing ele-
ment. Before the honing element 31H ap-
proaches the blade edge (as it rotates) the shoul-
der of cam 120G (Figure be) presses against the
straight porticn of its actuator 104G, thereby
preventing contact; and as this shoulder com-
pletes its contact with its actuator, which occurs
after the upper or foremost end of the honing
element 31X has rotated about fifteen degrees
beyond the blade edge, the honing element 31
Sim-
ilarly, when the lower or hindmost end of the
contacting honing element 31H has rotated to
within about fifteen degrees of the blade edge the
shoulder of cam 1228 (Figure 5¢) presses against
the straight portion of its actuator 1045, thereby
moving the honing element clear of the blade
edge. It will be obvious to those expert inn the
a1t that this eradual making and breaking of
contact at a point a short distance from the re-

- spective ends of the abrading element is essential

if satisfactory results are to be obtained.

Tt will of course be understood that I do not
desire to be limited to the precise construction or
arranegement herein described and shown, as it is
obvious that the details of the construction and
arrangement may be varied considerably without
departing from the spirit of the invention.

wWith this in mind I desire to point out partic-
ularly that although in the embodiment described
the cams 120G, 121 and 1228 have thelr high
(long radius) portions in the same arc as the
“(3” abrasive, “H” abrasive and the “S” abrasive
occupy, respectively, on the cylinder periphery,
and that their respective cam actuators (164G,

104K and 1048) contain grooves (123G, 124H and

1958) for controlling the relative oscillating
movement between the abrasive cylinder and the
work, nevertheless each of these cams could also
he constructed with a short radius portion in the
same arc as its corresponding abrasive material
occupies on the cylinder periphery (the remain-
der of the arc on the cam being of longer radius),
in which case the actuator for each cam would
have, instead of a groove, a raised portion; and
the co-action between the various cams and thelr
s ctuators would give the same control of the rel-
ative oscillating movement as in the embodiment
shown, without departing from the spirit of the
invention. |

Wwith this same idea in mind I desire to point
out further that although in the embodiment
shown and described each cam actuator works
in the same plane as its respective cam occupies,
nevertheless the cam actuators could be ar-
ranged to work in a horizontal plane (approxi-
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mating the plane occupied by the blade edge),
in which case the several actuators would com-
prise grooves (or raised portions, according to
the type of cam used) in one piece of metal mov-
ahle horizontally, parallel with the axles 46 and
47, without departing from the spirit of the in-
vention, inasmuch as the essential requirement
is that each actuator shall selectively cc-act
with its corresponding cam to produce the rela-
tive movement descriped.

Murthermore, with this same idea still in mind,
T desire particularly to point out that although
in the embodiment shown and described the va-
rious graded abrading elements are blocks of ma-
terial fixed on the periphery of the rotatable
eylinder, nevertheless the construction could
comprise, in lieu of such blocks, rotating abrasive
rolls with their axes mounted on the peripnery
of the cylinders 32 and 33, or, in lieu of such
blocks, could comprise rotating spider Irames
with their axes mounted on the periphery of the
cylinders 32 and 33, these frames to carry the
axes of rotating abrasive rells at their individual
neripheries, without departing from the spirit
of the invention.

With the same idea still in mind I desire also
to point out particularly that although in the
embodiment shown and described the various
sraded abrasive elements are made to selectively
contact with the work by moving the frame 732
carrying cylinder 32 toward and away from the
work, nevertheless, without departing from the
spirit of the invention, the frame 72 carrying cyl-
inder 52 could be constructed so as to be not mov-

able but, instead, the work holder could be ar- ;

ranged to be movable so as to selectively bring the
work toward and away from the rotatable cylin-
der 32.

Operatlion

The blade ¢ be sharpened is clamped in holder
76 which is in turn secured in reciprocating car-
riage 57, button 111 having first been pushed
down as far as it will go, thereby placing the
abrasive cylinders in inoperative position. After
the holder is in the carriage button 111 is pulled
up again to its top position and secured by catch
112, thereby putting the abrasive cylinders back
into operative position. The particular abrad-
ing operation which it is desired to perform first
is then selected by pressing indicator 115 toward
the cylinders as far as it will go (thus throwing
the gear connection out of mesh) and turning the
indicator until pointer 116 is opposite the name
or distinguishing letter of the desired operation;
indicator 115 is then released, whereupon the
pressure from spring 116" forces gear 43 back
in mesh with pinion 42.

Turning crank 36 counterclcckwise (in the
embodiment shown) causes the abrading cylin-
ders to rotate and the blade to reciprocate back
and forth. The peripheries of both abrading
cylinders are continually urged toward the blade
edge by the pressure from spring 100 acting on
the pivotally supported frames carrying axles 46
and 47 of the cylinders. On account of the co-
action between cams and cam actuatoers, how-
ever, (as shown in Figures 4, 5, and 6) the pe-
riphery of neither cylinder can touch the blade
edee until one of the cams on the axle of that
cylinder comes into position such that ifs high
portion enters the groove in its corresponding
cam actuator. The cam actuator for that cam
must of course be in such vertical position that its
oroove is opposite the cam. When this condi-
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; ﬁmn ﬂbtams the blade edge will be worked on

by that kind or grade of abrading material which
18 in the same arc as the high portion of said
cam,; there being, in this arc, no rubbing of cams
against cam actuators to prevent the cylinder
periphery from touching the blade edge. The
high portions of the cams on the two cylinder

in their corresponding actuators that only one

‘particular kind or grade of abrading material
- makes contact with the blade edge during any

one cycle of operations; furthermore, such con-
tact is made alternately, first by one cylinder and

-~ fhen by the other cylinder.
"The vertical position of the composﬁe cam ac~

tuator determines which particular kind or grade
the work.
the device described, the upper position of the
composite cam actuator produces the coarse
grinding operation, the middle position produces
the honing operation, and the lower position
produces the stropping operation. The rotation
of cam 38 by the gear {rain causes the composite
cam actuator to remain in the upper position for
a time, then to shift to the middle position for a

time, then to shift to the lower position for a
time, and finally to shift back to the upp&z p051-

tion again.
For each position of the compos%e cam a,ctu-

“ator the pressure cam 39 compresses spring 100

through a differenft range, thereby causing g
varying pressure during each separate abrading
operation, which pressure is adjusted to be most
e three dlfferent kinds or

- The last operation wrll' always be sTropmn

regardless of whether coarse grinding has been
omitted, or whether both coarse grinding _a,nd'

honing have heen omitted. When the stropping
operation is finished, roller 103 is released as it
reaches arc Cks°, and a click is produced by the
contact of this roller against cam 38 at the point
where the radius is suddenly decreased, thereby
announc:ing to the operator that the blade 18
ready for removal from the machme

T claim: |

1. In an abrading ﬂemr*e the combination of a
rotatable anradant-carrving
member having on its
abrading elements, each of which pﬂ'{fO? ms a

- separate and distinet operation upon the work

- different from that perforimed by the other ele-

‘55

65
70

75

ing.

- dif
‘ments, a fraimne in which said member is mounted,

ments, a frame in which sa’d member is mounted,
said frame hemﬂ' movable to and from the worl
and means for selectively moving the frame to

cause contact of a desired abrading element only

with  the work, said means comprising cams
mounted upon the shaft of said member, there
being one cam for each abrading element, and a

composite cain actuator movable to different

pﬁSlens to select the abrading e?ement to be
caused to contact with the work.

2. The combination of claim 1 in comb:nation

with means for moving the composite cam actu-
ator comprising a cam actuated from an element
driving the shaft of the rotatable abradant-
carrmng member thmugh speed-legucmﬁ gear-

3. In an abradng d@VluG the cambm&twn of a

work hiclder, a rotatable abradant-carrying mem-

kber having on its periphery a plurality of abrad-
ing elements, each of which performs
and distinet abrading opsration upon the work
Terent from that performed by the other ele~

in

- WOor
the shaft of said member, there bsing one cam for

1stm { abrading oper atlﬂn
~that can be performed by the device, & COMpPOosit
cam actuator meovable to different positions tc}

veriphery a plurality of

a separate

said frame being movable o and from the work,
means for selectively movng the frame to cause
contact of a desired abrading element with the

work while preventing contact of the remaining
abrading elements with the work and means for

adjusting the pressure with which sald fraime is
urged towards the work, to correspondingly vary
the pressure of she abradmg clement woon the
work.

4. In an abmding device the ¢ Omb'nation of a
work ‘holder, a
memiper havmﬂ' 0N 1Ls periphery a plurality of
abrading elements, each of which performs a Sen-

7

20

85

rotatable abradant-carrying

arate and distinct abrading operation upon the

work different from that performed by the other
celements, a frame in which said member is
mounted, said frame being movable fo and from

the work, means for seiectively moving the frame
to cause contact of a desired abrading element

witn the work while preventing contact of thé

remaining abrading elements with the werk, a

spring for urging said frame toward the work and
means comprising a cam for controlling the pres-
sure with which said frame is urged toward the
work. -

5, In an abradmg device the cambma,twn of
a work holder, a rotating abradant-carrying
member hmrmg on its periphery a plurality of

abrading elements, each of which performs g, SEP-

arate and distinet operation upon vhe work differ-
ent Irom that performed by the other elements Q

:Imme in which sa’d member is mounted, said
frame being mavable to and from the work means
Ior selectively moving said frame to cause con-

tact Df a desired abrading element only with the
, said means comprising cams mounted upon

each - Separate and

select the abrading element to be caused to con-
tact with the work, a cam on an axie for moving

sald composite cam actuator, a spring for ur ging

said frame toward the work, a second cam upon

said axle for controlling the pressure with which

90

95
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sald frame is urged toward the work, means for

driving said rotatable abradant-carrying mem-

ber and means controlled from said means for
driving through recucing gearing for rmatmﬁ'
said axle.. - R |

6. The combination of claim 5 in which said
trame 1s pivotally mounted on an axis parallel to
the axis of said member, in combination with a
second similar rotatable abrad ant-carrying meme-

ber placed on the side of said work holder oppo-
‘site to the first said member and means for caus-
ing said second member and the first said member
operative with respect to |

to alternately becem
the work., | |
" 7.In an abrading. device the combination
of a work holder, a rotatable abrada nt-carrying

member having on its peripnery a plurality of

gorading elements each of which performs a sep-
arate and distinct operation upon the work,
different from that performed by the other ele-
ments, a frame in which said member is mount-
ed, sald frame being movable to and from the
work while said member is ;

tact of a desired abrading element with  the
work while preventing contac: of the remaining
abrading elements with the work. |
8. The combination of claim 7 with means Im
changing such contact during the rotation of

rotating and means
for selectively moving tne frame while said abra-

dant-carrying member is rotating to cause con-.
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said abradant-carryinig meémber from: an ele-
ment of one gbrasive quality to an element or
clements of other abrasive quality and causing
con:act of the desired abrading element oniy
with the work, while preventing contact of the
remaining abrading elements with the work.

9. The combination of claim 7 with means for
causing irecipreocating motion of the work with
respact to the gbrading elements, in a direction
paraliel wi.n the axis of the rotatable abradant-
calrrying member.

10. The combpination of claim 7 in which said
means comprises cams mounted upon the shaft
of the rotatable abradant-carrying member,

11. The combination of claim 7 in which said
means comprises a number of cams equal to the
number of gbhrading elements, said cams being
mounted upon the shaft of the rotatable abra-
dant-carryving membper,

12. The corabinastion of claim 7 in whicn said
means comprises a composite cam actuator mov-
arle to different positions to select the abrading
element to be caused vo contact with the work.

13. The combination of claim 7 in which sald

Ineans comprizes a number of individual cain ac-

tuators movable to different positions to select
the abrading element which it is desired to put
into operative action upon the work.

14. The combkination of claim 7 with a second
rotatable  abradant-carrying member
placed on the side of said work holder opposite
to the frst said member to alternately pecome
cperative with respect to the work, said second
member and said first membar being both urged
toward the work by pressure from the same Sprivg
through egual lever arms, thus providing thal
augl pressure shall be exerted upon the work
Ly both said members.

15. In an abrading device the combination of
2, holder, a rotatable abradant-carrying
member having on its periphery a plurality of
abrading elements which are maintained at a
fived radial distance from the axis of the abradant
carryving-member, each of which elements per-
forms g separate and gdistinet operation upon
the work different from that performed by the
chher elements, a frame in which said member 1S
mounted, said frame being movable to and from
the workk and means for selectively moving the
framie to cause contact cof a desirved abrading
cleiment with the work while preventing contact
of the remaining abrading elements with the
WOrk.

18. Tha combina’ion of claim 15 with means

b B

for changing such contact during the rotation

of caid abradant-carrying member from an ele-
ment of one abrasive qugality to an element or
alements of other gbrasive guality end causing
contact of the desired abrading element only

with tha work, while preventing coniact of the

remaining abrading elements with the work.

17. The combination of claim 15 with means
for causing reciprocating motion of the work with
respect to the asbrading elements, in a direction
paraliel with the axis of the rolatable abradani-
carrving membher,

18. The combination of claim 15 in which said
means comprises cams meounted upon the shaiy
of the rotatable abradant~carrying member,

10 The combination of claim 15 in which said
means comprises 2 number of cams equal vo the

nummber of abrading elaments, said cams being

mounted upcen the shaft of the rotatable abra-
dant-carrying member.
20. The combination of claim 15 in which said

1,961,891

means comprises a composite cam actuator mov-

able to different positions to sclect the abrading
element tc be caused toc contacy withh the work.

21. The combpination of claim 15 in wihich said
means comprises g number of individual cam ac-
tuators movable to different positions to select
the abrading element which it is desired to put
into operative action upon the work. |

22. The combination of claim 15 with a sec-

nd similar rotatable abradant-carrying member
placed on the side of said work holder opposite
to the first said member to alternately become
operative with respect 10 1the work, said second
membper and salid first member neing both urged
toward the work by pressure from the saiie spring
through egual lever arins, thus providing that
equal pressure shall be exerted upon the work
oy botn s2a8id members.

23. In an abrading device the combination of
a Work holder, a 1rotatable apradani-carrying
memibper having on ifs periphery a plurality of
abrading elements each of which performs g
separate and distincet operation upon the work
different from that performed by the other ele-
Ments, g irams in which said member is mounted,
alid means for selectively providing relagtive move-
ment bhe. ween the irame and said work to cause
contacs of a desired abrading element with the
work while preventing conivact of the remaining
abrading elements with the work.

24. The combination of claim 23 withh means
for changing such convact during the rotation
cf said abradant-carrying mecinher from an ele-
ment of one abrasive guality to an element or
elements of other abrasive quality and causing
convact of the desired abrading element only
withh the work, while preventing contact of the
remaining abrading elements with the vwork.

25, Thie corabination of claim 23 with means
for causing reciprocating moction of the work
vwith resoect to the abrading elements, in a di-
roagvion parallel with the axis of the rotatable
abradans-carrying member.

26. The combination of claim 23 in which said
megns comprises cams mounted upon the shaft
of the ro.atable abradant-carrying member.

2. The combination of claim 23 in which said
means comorises g nuniner of cams eqgual te the
number ¢f abrading eiements, sald cams being
mounted upon the shaft of the rotatable abra-
dant-carrving membhber,

28. The combination of claim 23 in which said
Iears comprises 8 composite cam actuaior mov-
ahle (0 different posificns to seleci the abrading
element to ke caused to convact withh the woerk.

29. The combination of claim 23 in which said
means cecmprises a number of Individual cam
actuators movahle to different nositions to select
the abrading elemeni whnich it 1s desired to put
into operative action upon the work.

30, The combination of claim 23 with a sec-
ond similar rotatable abradant-carrying membper
placed on the side of said work holder opposite
to the firgt said merber to alternately become
operavive with respeet to the work, ssid second
member and said first member bkeing boihh urged
toward the work by pressure from ftihie same
spring through equal lever arms, thus providing
that equal pressure shall be exerted upon the
work oy both salid members.

21. The combinaticn of claim 23 in which said
means have means to prevent the ends of the
abrading elements from making contact with the
WOTK.

32. In an abrading device the combination of
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a wo1k holder and a rotatable abradant-carry-—--

. ing member for abrading work placed in said
: _holdm -said member being provided with a plu-

10

rality of abrading elements having means which
maintain said abrading elements at all times in
_positions. at a fixed radial distance from the axis
- o1 said member, said member being provided with
means te cause the abrading elements to infer-
- mittently contact with the work, said elements

dilfering . from each other so they will perform
different abrading operations upon the work.
33. The CGmbma ion of clsim 32 and means

for selectively causing contact of a desired abrad-.
Ing element with the work while preventing con-

tact of the remammg abrading elements with
the work..

34. The combmatlon of claim 32 with means

for varying the pressure with which the abrad-

20

- Ing elements are caused to contact with the work,
‘in which said means for varying the pressure

have means to provide a prede’ ermined range

O pressures for each abrading operation.

35. In an abrading device, the combination 'of

a work holder, a rotatable abradant-carrying
2 memkber having on its periphery a plurality of

abrading elements, each of which performs a

- separate and distinct operation upon the work
- different from that performed by the other ele-

30 ed, said frame being movable to and from the

- work and means for selectively moving the frame

40

men.s, a frame in which said member is mount-

to cause contact of a desired abrading element

-only with the work, said means comprising cams

mounted upon the shaft of said member, there

: being one cam for each abrading element, and
~a composite cam actuator movable to di

‘erent
posiiions to select the abrading element to be
allowed to contact with the work, in combination
with means for moving the composite cam actu-

- ator comprising ‘a cam actuated from an ele-

ment driving the shait of the rotatable abradant-

- carrying member through speed-reducing gear-
ing, together with means for selectively setting

.:5-5

the position of the composite cam actuator inde-

- pendently of such gearing so that any one of
the several possible abrading operations may be

selected to be performed, to the exclusion of
havmg to go threough the entire cycie of operatlons

- .of which the device is capable.

36. In an abrading device the combination of
a work holder, an abradant-carrying member
containing a plurality of sbrading elements for
abrading work placed in said holder, said elements
being of different abrasive qua,lltles such that

~ each will perform a distinctive operation upon

- the work, means for selectively providing relative
- movement between said work holder and said

ey
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‘abradant-carrying member to cause contact of
a desired abiading elcment with the work while -
preventing contact of the remaining abrading

elements with the work, and means for changing

such contact from an element of one abrasive

quality to an element of a different abrasive qual-
ity while maintaining unchanged the relative
positions of said work holder and said abradant-
carrying member,

37. The combination of cla,lm 36 with means *

for varying the pressure with which the abrad-
111g elements are caused to contact with the work,

~in which said means for varying the pressure

have means to provide a predetermmed range of

pressures for each abrading operation.

- 38. The combination of claim 36 with a second

‘similar abradant carrying member placed on the
" side of said work holder opposite to the first said

said member to alternately become operative with

membel to . alternately become opemtwe mth-
respect Lo the work., | o
- 39. The combination of claim 36 with a secand
similar-abradant carrying member placed on the
side of said work holder opposite to the first 80
Yespecs 1o the work, said second member and said
first member being both urged toward the work
Y pressure. from the same spring through equal
lever arms, thus providing means for exerting
cgual ple,:;sufes upr:}n the work by both sald
miembers, -
40, The combmatlon of clalm 36 in whmh sald
ineans have means to prevent the ends of the
aprading elements from making contact mth
the work., o

41. In an abr admﬂ' devwe the combmatlon oL
2. work ho:.der, an abradant carrying member
containing a plurality of abrading elements for
abrading work placed in said holder, said ele-
ments being of different abrasive qualities such
that each will perform a distinctive operation

35

95

upon the work, means for selectively causing

contact of a desired abrading element with the
work while preventing contact of the remaining
abrading elements with the work, means for
changing such confact from an element of one
abrasive quality to an element of a different abra-
sive quality while maintaining unchanged the rel-
ative positions of said work holder and said abra-
dant carrying member and also while maintain-
ing the relative motion bhetween said work holder
and said abradant carrying member, together

100
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- with means for varying the pressure with which -
the abrading elements are caused to contact with 110
the work, in which said means for varying the |

pressure have means to provide a predetermined

Y ange 0f pressures for each abrading operation.

42, In an abrading device the combination of

a work holder, a rotatable abradant-carrying 115

membker having on its periphery a plurality of
abrading elements, each of which performs a
separate and distinct operation uvnon the work
different from that performed by the other ele-
ments, & frame in which said member is mounted, 120
sald frame being movable to and from the work =
and means for selectlvely moving the frame to
cause contact of a desired abmdmg element only -
with the work, said means comprising cams

mounted upon the shaft of said member, and 125

cam actuators movable to different positions to
celect the abr admg clement to be ca,used 0 con-

- tact with the work.

43. The combination of claim 42 in combina- |
tion with means for moving the separate cam ac- 1309
tuators comprising cams actuated from an ele-
ment driving the shaft of the rotatable ahradant-
carrying member through speed-reducing gearing.

“44. The combination of claim 42 in combina-

tion with means for preventing all abrading ele- {35

ments cn the rotatable member from msasking
contact with the work while the work is being
secured in work holder or being removed there-
from.

45..Tn an abradmg device, the combination of 1.&@

& work holder, a rotatable abradant-carrying

member having on its periphery a plurality of
abrading elements of different abrasive qualities,
each of which performs a separate and distinct .
operation upon the work different from that per- 445

formed by the other elements, a frame in which |

said member is mounted, means for providing

relative movement between the frame and said
work and to cause contact of a desired abrading
element only with the work, said means com- 150
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prising cams mounted upon the shaff of said
member, and cam actuators movable to different
positions to select the abrading element to be
caused to contact with the work, in combination
with means for moving the cam actuators com-
prising cams actuated from an element driving
the shaft of the rotatable abradant-carrying
member through speed-reducing gearing, together
with means for selectively setting the position
of the cam acluators independently of such gear-
ing so that any one of the several abrading oper-
ations may be selected to be performed, to the
exclusion of having to go through the entire cycle
of operations of which the device is capable.

46. In an abrading device the combination
of a work holder, an abradant-carrying member

1,061,891

containing a plurality of abrading elements for
abrading work placed in said holder, said ele-
ments being of different abrasive qualities such
that each will perform a distinetive operation
upon the work, means for selectively providing
relative movement between the work and said
abrading elements to cause contac. of a desired
abrading element with the work while preventing
contact of the remaining abrading elements with
the work, and means for changing such contact
firom an element of one abrasive quality to an
element of a different abrasive quality while
maintaining unchanged the relative positions of
the work and said abradant-carrying member.

R. V. MILLER.
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