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UNITED STATES PATENT

JOEL ETTINGER, OF CHESTER, PENNSYLVANIA, ASSIGNOR TO THE ETTINGER
MACHINE COMPANY, LIMITED, OF CHESTER, PENNSYLVANIA.

GRINDING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 705,226, dated J uly 22, 1902.
Application filed May 3,1902, Serial No. 105,817, (No model.)

To all whom it may concern: -

Be it known that I, JOEL ETTINGER, a citi-
zen of the United States, residing at Chester,
in the county of Delaware and State of Penn-

5 Sylvania, have invented certain new and use-
ful Improvements in Grinding-Machines, of
which the following is a specification.

My invention paltlcu]dﬂy relates to grind- -

ing-machines adapted to grind or Shmpen the
10 bits of rotary cutters, and more especlally to
that class of such machines which are adapt-
ed to grind or sharpen the circular bits em-
ployed for cutting the tongues &Hd grooves
on boards. *

In carrying out my invention I pmwde a
suitable grinding-wheel which may be mount-
ed and driven at a high speed iIn any ap-
proved manner. The cutter-head carrying
the circular bits is supported on a carriage

15

20 provided with devices for holding the bitsin

proper position to be ground or Shcupened
and a gage of novel construction 1s employed
to insure the uniform grinding of the bits to
the same radius and to the proper shape.

25 The bed-plate of the machine is provided

with rails, on which slides in a direction par-
allel with the axis of the grinding-wheel a
p]atform provided with beaunws foz an axle
carrying wheels, on which rests one end of a
30 carriage, the opposite end of the carriage be-
ing supported by a horizontal arm, which ex-
tends through a guide-opening formed in a
standard rising from the platform:.
riage is provided with a stub or upwardly-
35 projecting extension having a vertical open-
ing which receives a vertical screw-threaded
Spmdle operated by a screw-threaded wheel
resting on the top of the stub. On the upper
end of the spindle above the hand-wheel is a
40 clamp-socket, which may be turned about
the axis of the spindle and secured theretoin
any desired. position, and this socket-piece
carries an arm, upon which is supported a
-casting formed with a socket for one end of
45 anar bm to which the cutter-head isattached.
The casbing,is clamped to the laterally-pro-
jecting arm of the socket-piece and has a
limited movement about the axis of said lat-
erally-projecting arm. The arbor which car-
5o ries the cutter-head is adapted to revolve in
the socket in the casting, but is prevented

The car-

l

¥

for the gage-

———

from endwise movement therein. HFrom the
casting pIOJBLES laterally a suppmtmmlod
ngers. 'I'his rod may be rig-
idly antdehed to the casting, or it may be at- 55

‘tached to a collar adjustable in an arc around
the axis of the casting.

To the supporting-
rod is attached a horizontally-projecting arm,
which may be adjusted radially with refer-
ence to the axis of the cutter-head or longi- 6o
tudinally on the supporting-rod, and this arm
carries one or more gage - fingers, each of
which may be clamped in any desired posi-
tion on the arm-—that is, it may be moved
longitudinally on the arm or about the axis 65
thereof and it may also be moved about an
axis perpendicular to the axis of said arm
and also radially with reference to said arm.
The arrangement of the mechanism is such
that the cutter-head, by means of the sliding 70
platform, may be moved in a direction paral-

lel with the axis of the grinding-wheel to-

ward and from the grinding-wheel, and it
may be moved transversely to the axis of the
erinding-wheel by means of the carriage. It 75

may be adJustccl vertically toward and from

the grinding-wheel by means of the hand-
wheel, before referred to. It may be given
the desired horizontal inclination in a hori-
zontal plane by means of the clamp-socket 8o
and a vertical inclination by means of the
devices employed for connecting the casting,
before referred to, to the laterally-projecting
arm of the clamp-socket., Suitable indexes
are provided for enabling the operator toad- 85 -

just the mechanism to the proper position be-

fore the grinding is started. I also prefer-
ably emplov an additional gage for the pur-
pose of setting the cutters preliminary to
grinding. My improved gage or ‘‘tracker”
is also adapted for use in connection with a
supporf, which is adapted to hold a cutter-
head while the bits are being filed by hand
in the ordinary way. -
Further details of the LOIISBIHGEIOII organi- 9s
zation, and operation of the 111.ec,ha1:1153m will
be her emafter more fully described, and the
c~mb;|eet, matter deemed novel will be set forth
in the clanmus.
In the accompanying drawings, I‘wme 1 100
shows a front elevation of a mmdmg‘—ma-
chine embodying my improvements with a

Q0
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cutter-head in position to be ground. Fig. 2 I

shows a left-hand elevation thereof. Fig. 3
shows a top plan view of the same. The re-
maining figures are on an enlarged scale.
5 Fig. 4 s a view of the gage, partlyin section
and partly in elevation and with some parts |
broken away. Fig. 5isasectional viewillus-
~trating the construction and operation of the
vertically - adjustable spindle on which is
10 mounted the clamp-socket that earries the |
- casting which supports the arbor for the cut-
ter-head. Fig. 6 is a view, partly in eleva-
tion and partly in section, of the arbor which l
carries the cutter-head and the casting which
15 supports the arbor. Fig. 7 shows bottom |
plan detail views of the gage-fingers and their
supporting-collars. Fig. 8 shows a cross-sec- |
tion on theline 8 8§ of Fig. 6. Fig. 9isa detail
view of a part of a cutter-head carrying cir-
2o cular bits of the kind for which my grinding- I

machine is especially organized. TFig. 10 isa
perspective view of a support adapted to hold

a cutter-head while it is being filed with my l
improved gage or tracker applied: and Fi g. 11
25 1sa detail view, on an enlarged secale, showing
the devices for supporting and clamping the |
arbor on which the cutter-head is mounted. |
Referring to Figs 1 to 9, inelusive, from the
bed-plate A rises a standard B,carrying lubri- ’
i

30 cated bearings C for a shaft D, to which the
grinding-wheel E is removably secured. The
shaft D also carries a band-pulley F, which
may be driven in any suitable way. The
bed-plate A is provided with rails a, which

35 support a platform G, from which rise lugs
H, supporting an axle I, on the ends of which
are mounted the wheels I'.  The axle is pref-
erably held rigidly in the lugs H by means
of a secrew H' and the wheels revolve about

40 the axle. The platform may be moved back

‘and forth in a direction parallel with the axis

of the grinding-wheel and may be set in any
desired position by means of clamping de—‘
|

vices J, extending through a slot J'in the
45 bed-plate. A standard K rises from the rear
end of the platform, and at its upper end is
formed with a sleeve K', through which pro-
Jects an arm K?, extending rearwardly from
a stub L', projecting upwardly from the rear
50 end of the carriage L. = The carriage at its
front end is formed with downwardly-pro-
Jecting flanges [, which rest on the rollers or
wheels I'. In this manner the carriage is |
supported so that it may move freely back |
55 and forth in a direction at right angles to the
~axis of the driving-shaft, and it is prevented !
from movement in a direction parallel with ‘l‘
the direction of the driving-shaft relatively
to the platform J. |
fio  The stub L' is formed with a socket-piece
~ [' for the spindle M. This socket-piece is |
slotted at /% as indicated in Fig. 2, the slot
extending vertically from the bottom of the
socket-piece nearly to the top thereof, and on '
65 opposite sides of the slot are formed flanges
l*, carrying a clamping-bolt 2, by means of

which the area of the socket may be increased
or diminished. The vertical spindle M is
screw - threaded, as indicated, and extends
vertically through the socket-piece!’. It en-
gages a hand-wheel M’, which rests on the
top of the socket- piece I'. The spindle is
formed on one side with a vertical groove m,
into which extends a screw m/’, that enters a
screw-threaded opening in the socket I’. By
this means the spindle M may be raised and
lowered by the wheel M’, but it is prevented

from turning about on its own axis. It is

important that when the spindle is once ad-
Justed it should be held firmly in place against
movementinany direction. If the hand-wheel
M’ were accidentally moved, it might change
the adjustment of the mechanism, and as a
sateguard I therefore employ the hand-wheel
N, having a screw-threaded spindle »', en-
tering a screw-threaded openingin the socket-
piece /' and extending into the groove m of
the spindle M. By means of this hand-wheel
the spindle may be securely locked in the
socket-piece /', so that it cannot be moved
relatively thereto even by the hand-wheel M.
By means of the clamping-bolt I+ the spindle
may be made to fit closely the socket-piece,
S0 that it may be prevented from wabbling or
tilting, as it might do if the socket were much
larger than the spindle. |

The upper end of the spindle M is formed
with a shoulder o, and above this shoulder
the spindle is made smooth and cylindrical
to receive the sleeve portion o’ of the clamp-
socket O. 'This clamp-socket is split, as in-
dicated most clearly in Fig. 2, and on Oppo-
site sides of the slot 0% is formed with flanges
0°, with which engages the screw-threaded
portion of a spindle oY carried by a hand-
wheel O'. The clamp-socket may be turned
in a horizontal plane about the axis of the
spindle Mand may be clamped firmly in place
on the spindle M by means of the hand-wheel
O’. A cylindrical arm P projects laterally
from the clamp-socket O, and on this arm is
supported a casting Q, that carries the arbor
R, to which the cutter-head is attached. The

casting Q is formed with a socket that re-

ceives the arm P, and the casting is split at
2 and provided on opposite sides of the slot-
ted or split portion with flanges p’, with which
éngages the screw-threaded spindle p? of the
hand - wheel P?, by means of which hand-
wheel the casting Q may be firmly attached
to the arm P, or it may be loosened thereon,

so that it may be turned relatively thereto..

Only a limited movement can, however, be
given to the casting Q relatively to the arm
P, inasmuch as the arm P is provided with a
feather p® which enters a groove ¢ in the

70
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casting Q. Thisgroove is only slightly wider

than the feather p% and therefore the cast-
Ing Q can only be tilted either upwardly or
downwardly to a very slight extent, the pur-
poseofthisadjustment beingtosohold the cut-
ter-head relatively to the grinding-wheel that

130
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supports the gage-fingers or trackers.

necessary to provide a very
and the means which I employ for moving the
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the frame of the cutter-head may be held [ on their exterior with 11ight. and left hand

out of contact with the grinding-wheel when
the bits or cutters are being sharpened.

The arbor R is provided with a cylindrical
front portion r, to which the cutter-head may
be attached in any suitable way. The rear
portion ' of the arbor is somewhat reduced
in diameter and extends into a socket ¢ in
the casting Q. The rear portion 7’ is formed
with an annular groove 7%, which receives two
semicircular shoes 7%, that are held in the
groove by means of serews ¢°, extending lat-

erally through the casting Q and into recesses

in the outer faces of the shoes. The parts
within the socket ¢’ are made smooth, so that
the arbor may revolve or be turned easily;
but endwise movement of the arbor in the
socket is prevented by means of the shoes
and the set-screws g~

By the mechanism thus far described the
cutter-head S (illustrated in  ¥ig. 1) may be
moved in any desired direction relatively to

the grinding-wheel E, and by moving the car- |

riage I. back and forth transversely of the
axis on the revolving grinding-wheel the bits
s may be sharpened. It is important, how-
ever, that the bits shouid be uniformlysharp-
ened—that is, that they should be sharpened
in such manner that their outer cutting-faces
shall all be of thesame radius relatively to the

axis of the cutter-head-—and as the bits have |

their cutting edges inclined in the manner
illustrated in Fig. 9 it is important that these
inclined edges should be uniform throughout
the series of bits. I have provided a gage,

or, as I eallit, a ‘“tracker,” by means of which |

the operator may determine when the bits are
being properly ground and which will en-
able him to make proper adjustments of the

mechanism should the original adjustment

not produce the desired result. R
To the casting Q, I attach a rod T, which

This

rod may be rigidly attached to the casting Q;

but it is preferably attached to a collar T,

that may be adjusted about the axis of the
arbor R by means of a set-screw . I'he pur-

pose of this adjustment is to hold the gage-

fingers or trackers in any desired position
about the axis of the arbor to accommodate
variations in the light. Sometimes the light
strikes the gage-fingers when they are in one

position better than when they arein another
~ position.

This adjustment of the suppori-
ing-rod enables me to hold the gage-fingers
in the best light obtainable. The rod T 18
preferably attached to the collar T by a
screw-threaded connection,asshown,a clamp-
ing-nut ¢ being employed, so that the rod
cannot turn aboutits own axis. Therod car-
ries a sleeve U, which slides longitudinally
on the rod toward and from the axis of the
arbor which carries the cutter-head. It is

ine adjustment,

sleeve U longitudinally on the rod T’ consist of

- gerew - threads.

to the proper extent.

ploy an additional gage.

The upper boss v extends
into a serew-threaded socket in the lower end
of the sleeve U, while the lower boss v’ ex-
tends into a serew-threaded socket in the up-
per end of a sliding sleeve Y.
U and W are provided with set-screws @ and
W' respectively. When the set-screwsw W'
are loose, the nut V and the sleeves U and
W may be moved qnickly along the rod to
approximately the desired position. Then

the screw W’ should be tightened, and a fine-

adjustment may be obtained by means of the
nut V. After the desired adjustment 1s
reached the set-serew w is tightened.

The gage-fingers are carried by a rod or
arm X, projecting laterally in a horizontal
plane from thesleeve U. Thescrew-threaded
end o of the rod enters a screw-threaded
socket in the boss &' of the sleeve U. The

extreme inner end of the rod X is shaped to

enter a longitudinal groove w«* in the rod L,
by which means the sleeve U is prevented

from turning on its supporting-rod. A clamp-
ing-nut 2? is employed to prevent the rod X

from turning in its socket when once adjusted
The gage-fingers are
carried by collars v, provided with set-screws
1/, by means of which the fingers may be ad-

justed longitudinally on the rod X, and also

may be turned about the axis of the arm and
held firmlyinthe desired position. Kach fin-
ger consists of a portion ¢, preferably rectan-
gular in cross-section, but having a beveled

The sleeves

7©

75

30

go

95

100

or inclined outer end. The inner end of the

nger is formed with a cylindrical stud ¢*, en-

tering a corresponding socket in the collar

and held therein by a set-screw %% By this
means the finger may be adjusted about an
axis perpendicular to the axis of the rod or

105

arm X, which adjustment enables the finger

to be inclined to correspond with the inclina-
tion of the edge of the bit s, as indicated in
Fie, 9, The construction also enables the

fingers to be adjusted in their sockets toward
and from the arm X. I preferably employ

two gage-fingers, but one only need be used.

One of the gage-fingers 1s used for gaging or

““tracking” the bits on one side of the cut-
ter-head, while the other finger is employed

for gaging or tracking the bits on the oppo-

site side of the cutter-head. But one finger,

‘as before stated, may be employed, being
properly adjusted when the grinding opera-

ITO

115

120

tion is transferred from one set of bits to

the other seft. | |
As indicated particularly in Ifig. 1, I em-

Thisis for the pur-

pose of enabling the operator to adjust the

bits on the cutter-head in such manner that
they will be in proper position to be ground
and will require very little, if any, adjust-
ment after they are applied to the arbor R.
This gage is similar in all respects to that
The collar T" is attached

above described. r 1 1
to an arbor or mandrel Z, projecting laterally

a sliding nut V, having bosses v v', provided from the front of the standard . "The cut-

125
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ter-head may be mounted on the arbor Z in
such position as to be gaged by the fingers Y
Y'. After the bits are properly adjusted the
cutter-head may be removed from the arbor
Z and attached to the arbor R, and then when

the mechanism is properly adjusted the grind-

ing of the bits may be proceeded with, the
carriage L being moved back and forth, so as

- tocause the propersurfaces of the bits to pass

IO

- stationary when itis desired

15

20

..25

30

grinding-wheel.

back and forth in contact with the revolving
Creferably a clamping de-
vice Z* is employed for holding the arbor %
to tighten up the
bits on the cutter-head. -
Thegage-fingers may be adjusted and firmly
held in such manner that they may gage the
bits on a series of cutter-heads—that is to
say, after once adjusting the gage-fingers the
bits on the cutter-head may be properly
ground, and then

changing the position of the gage-fingers,
which may be set to gage a series of cutters

 of the same pattern and of the same size.

~ "I'he operation of the mechanism has been
deseribed while describing the construection
thereof. The operation of the mechanism
employed for adjusting the cutter-head rela-
tively to the grinding-wheel need not be en-
larged upon. As to the adjustments of the
gage-fingers, it- may be further stated that

the devices which I employ enable me o

~bring the gage-fingers in such position rela-

35

tively to the edges of the cutters that the op-
erator may readily determine when the cut-
ters have been ground to a sufficient extent.

- The fingers are so mounted thai they may be

40

adjusted in radial lines relatively to the axis

of the cutter in lines parallel therewith and
also about axes perpendicular to the axis of
the cutter-head. |
- IFig. 1 shows the machine in the act of

grinding one of the bits of the cutter-head S.

50

- gage-finger at any
~of this bit is continued. If the operator can-

55

60

In order to gage this bit, the operator turns

the cutter-head slightly to the left until the
bit comes under the appropriate gage-finger.
When the bit just clears the gage-finger to a
uniform extent from end to end of such finger,
then the operator knows that the bit has been
properly ground and he proceeds to ogrind
another bit. If, however, the bit touches the
point-thereof, the grinding

not clearly see the relation of the gage-finger
to the bit when the finger is in the position
shown in Fig. 1, he may adjust the collar T"

on its support in such manner as to move the |
“gage-finger to a horizontal plane either above

or below that indicated in Fig. 1, where a
better light may be obtained. It will be ob-
served that the front end of the carriage is
provided with an index G’, which is used in

connection with a pointer G2, and it will also

be observed by reference to IFig. 3 that the
upper end of the spindle M and the tops of

the clamp-casting O are provided with in- |

another cutter-head may be |
attached to the arbor and ground without

|

I

'y 1
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dexes. The longitudinal adjustment of the
carriage determines the hook of the bit—that
18 t0 say, by adjusting the carriage longitu-
dinally to the proper extent in the proper di-

rection more or less hook may be given to
the bits, adapting them for working on either

hard orsoft wood. Bits intended to work on

Soit wood require more hook than those 1n-
tended to work on hard wood. The adjust-
ment of the clamp-casting O about the spin-
dle M enables the operator to set the cutter-
head at the proper inclination to accommo-
date the slant or inclination of the bits, and
the indexes on the upper ends of the clamp-
casting and the spindle enable him to make
this adjustment before the cutter-head is ap-
plied to its arbor or after it is applied there-
to. The vertical adjustment of the spindle
M of course regulates the depth of the cut
and accommodates the machine to different-
sized cutter-heads or bits of various sizes.

T'he machine is shown as operating upon
the cutter-head-carrying bits adapted to cut
tongues on boards; butthe machineisadapt-
ed also to sharpen bits adapted to cut grooves,
in which case the grinding-wheel, which is
beveled, as shown, should be removed and
reversed. _ -

- In Figs. 10 and 11 T have shown my im-
proved gage or tracker applied to a simple
support adapted to hold a cutter-head while
the bits are being filed in the ordinary way.
1 indicates a base, from which rises a tubular
standard 2, that receives the downwardly-

‘projecting arm 3 of the mandrel-socket 4.

! |

—

The mandrel 5 is adapted to receive g cutter-
head on its outer end, while its inner portion

s shouldered at 6 and reduced in diameter at

7, where it enters the socket 4. The inner
portion of the mandvel is formed with an an-

| nular groove 8, in which fits a semicircular

shoe 9, engaged by a set-screw 10, extending

through the socket 4. By this arrangement

when the set-serew 10 is loose the mandrel

may be turned about its axis, by which the

Set-screw is tightened and the mandrel is
held against movement. The socket 4 may
be turned to any convenient position about
the axis of the arm 3 when the set-screw 11 is
loose. By tightening the serew 11 the socket
is held firmly in place. The gage or tracker
12 1s of the same construction as that herein-
before described. The cutter-head should be

‘securely fastened to the mandrel 5 and the

bits filed or sharpened one after the other,
the operation being tested from time to time
by the tracker. . |
- I'claim as my invention— |

1. The combination with g support for the
cutter-head; of a gage for the cutters which

1s adjustable radially with reference to the
axis of the cutter-head and alsoin a direction
parallel with such axle,

2. The combination with a sapport for the
cutter-head; of a gage for the cutters adjust-
able radially with reference to the axis of the

70
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cutter-head, and also in an arc about an axis | a vertically-adjustable spindle carried by the

parallel with the axis of the cutter-head, but
outside the arc in which the cutter moves.

3. The combination with a support for the
cutter-head; of a gage for the cutters adjust-
able radially with reference to the axis of the
catter-head, and alsoin an are outside of the
plane of rotation of the cutters but struck
from the axis of the cutter-head.

4. The combination with a support for a
cutter-head; of a gage for the cutters adjust-
able radially with reference to the axis of the
cutter-head in a direction parallel with said
axis, In an arc about the axis of the cutter-
head and also about an axis perpendicular to
the axis of the cutter-head. |

5. The combination with a support for a

cutter-head; of a gage-finger having an in-

clined edge or face next the cutters, and

‘means for adjusting said gage-finger toward

and from the axis of the cutter-head, and also

in a direction parallel therewith.

6. The combination with a support for a

cutter-head; of a collar surrounding the axis"

of the cutter- head; a rod pro;leetmg there-

from; an arm pmjecting laterally from said

rod; a gage-finger carried by said arm; means
for adjusting the collar about the axis of the
cutter-head, and devices for adjusting the
laterally-projectingarm onitssupporting-rod.

7. The combination with a support for a
catter-head; of a rod projecting radially with
reference to the axis of the cutter-head:; a
laterally-projecting arm on said rod; asliding
sleeve carried by said rod; devices for clamp-
ing the sleeve to the rod; a sliding sleeve on
the rod to which the laterally-projecting arm
is attached; a nut interposed bhetween the
bwo sleeves for adjusting the sleeve carrying
thearm; and a gage-finger carried by thelat-
erally-projecting arm

8. T'he combination with a support for a
cutter-head; of arod projecting laterally with
reference to the axis of the cutter-head; a
laterally - projecting arm supported by said
rod; a collar on said arm adjustable longitu-
dinally thereon, and also abount the axis there-

~of; and a gage-finger carried by said collar

50

55

6o

adjustable about an axis perpendicuiar to the
axis of sald collar-supporting arm, and also
toward and from said arm. |

9. In a grinding-machine the combination
with a grinding-wheel and a support for the
cutter-head; of means for adjusting the sup-
portforthe cuttel head relatively to the orind-
ing-wheel; and a gage for the cutters 0L1t51de
thelr path of rotatlon which is adjustable ra-
dially with reference to the axis of the cutter-
head, and also in a dn'eetmn par allel with
sald axis.

10. In a grinding- machine the combination
ofag 1‘111(111}0' wheel; a platform adjustable in

a dll‘ectlon parallel with the axis of the grind-

ing-wheel; a carriage mounted on the plat-
form and movable thereon in a direction per-

dle carried by the carriage;

carriage; means for holding the spindle in its
adjusted position; a clamp-socket on the up-
per end of the spindle and adapted to turn
thereon without moving the spindle; means
for clamping the socketon the spindle; a cast-
ing carried by said clamp-socket and turn-
ing therewith, and an arbor carried by said
eastmw

11. Ina grinding-machine the cumbmatlou

of a mmdmg-wheel, a platform adjustable

relatively thereto; a guiding-standard rising
from said platform; a carriage havingan arm
guided by sald standard at one end; means
for supporting and guiding the opposite end
of the carriage; a vertically-adjustable spin-
means for pre-
venting the spindle from turning; devices for
clamping the spindlein its'adjusted position;
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a clamp-socket carried on the upper end of

the spindle and adapted to turn thereon with-

out moving the spindle, means for clamping

the socket on the spindle, a casting carried
by sald clamp-socket and turning therewith,
and an arbor carried by said casting.

12. Ina grinding-machine the combination
of a grinding-wheel; a platform; a carriage
supported thereon and guided thereby; a
socket-piece on the carriage; a vertically-ad-

justable spindle extending from said socket-.

piece; means for enlarging or decreasing the
vertical opening in said socket-piece; a screw-
threaded hand-wheel resting on the socket-
piece and engaging the vertically-adjustable
screw-threaded spindle; devices for prevent-
ing the spindle from rotating; means for
clamping the spindleinits adjusted position;
and an arbor for a eutfer-head supported on

“the upper end of said spindle.

13. In agrinding-machine the combination

of agrinding-wheel; acarriage movable trans-

versely to the axis of the grinding-wheel; a
vertically-adjustable spindle supported on
the carriage; aclamp-socket adjustableabout
the axis of the spindle; a casting connected

with sald clamp-socket; an arbor fora cutter-
head carried by said axis; and devices for

tilting or adjusting the casting about an axis
perpeudleulal to the axis of the vertlcally-
adjustable spindle. -

14. Inagrinding-machine the combination
of a grinding-wheel; acarriage movable in a

“direction perpendicular to the axis of the

grinding-wheel; a vertically-ad justable spin-
dle carried by the carriage; a clamp-socket
carried by thespindle, and having a laterally-
projecting arm; a casting supported on said

‘arm; an arbor for a cutter-head carried Dy

said casting, and means for adjusting the
casting about the axis of its supporting-arm
to a hlmteu extent, fmd for clamping it se-
curely to sald arm.
15, Ina grinding-machine the combination
of a frrindinﬂ' wheel; acarriage movable trans-
ver sely Wlbhleference to the axis of the grind-

pendicular Lo the axis of tlw orinding-wheel; : ing-wheel; a vertically - adjustable c;pmdle:
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mounted on the carriage; a casting connected | In testimony whereof I have hereunto sub-
with and supported by said spindle and pro- | scribed my name. .
vided with a socket for one end of an arbor
which supports a cutter-head: semicircular |

5 shoes entering recesses in that end of the ar- Witnesses:

- bor within the casting, and set-screws for| ° W. A. NEAGLEY,
preventing endwise movement of the shoes. | A, L. ANDERSON.

JOEL ETTINGER.
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