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WILLIAM F. EMERSON, OF WILLIAMSVILLE, NEW YORK.

CYLINDRICAL MILLING TOOL.

Application filed March 8, 1922. Serial No. 541,338.

This invention relates to the art of milling
or grinding of inner cylindrical surfacesand
consists of an improved portable milling tool
particularly adapted for the regrinding of
the cylinders of automobile and like internal
combustion motors.

An important
to provide a portable milling tool adapted
for conveniently refinishing the inner pe-
ripheral surfaces or cylindrical bores of
automobile engines of varying sizes an
adapted to simplify the operation, in that
the tool is specially designed to be votated
by a portable motor so as to be capable of
manual manipulation in the regrinding of
scored or worn cylinders. As a result my
improved tool, in use in connection with the
well known type of removable block motor,
permits of regrinding of the cylinder bores
without removal of the engine with resulting
substantial economies,

Important features of my improved tool
include the provision of radially disposed
grinding or honing stones which are ad-
justably supported for the purpose of adapt-
ing the tool for the resurfacing of cylinders

of varying sizes of internal diameter or bore;
the provision of a removable guiding cap
or nosing member adapted to function as a
protective guard and to permit of its re-
moval to give additional clearance for the
milling of the closed head type of cylinders
and an improved arrangement for securing
the honing stones which provides for their
adjustment and reversal of position for the
renewal of the honing surfaces.

The described and other valuable features
and advantages of my invention will be un-
derstood by reference to the accompanying
drawings wherein like reference numerals
-are applied to the corresponding parts in the
several views. ’

Referring to the drawings: .

Fig. 1 is a central vertical sectional view
of a desirable embodiment of my invention
illustrating the parts in the position of out-
ward adjustment.

Fig. 2 is a similar view partially in ele-
vation with the parts adjusted for the mill-
in%‘ of cylinder bores of reduced diameter.

ig. 3 is a cross-sectional view taken on
line 3—3 of Fig. 1.

Fig. 4 is an end elevation of my improved
honing stone for use therewith.

Fig. 5 is a partial longitudinal sectional

object of my invention is

.ing member,

view of the honing stone and associated
parts.

Figs. 6 to 11 inclusive illustrate a suitable
modified embodiment of the features of my
invention of which:

Fig. 6 is a longitudinal section. -
Fig. 7 is a view in side elevation,
Fig. 8 is a cross-sectional view taken on
liné 8—8 of Fig. 6. '
Fig. 9 is a cross-sectional view on line

d 9—9 of Fig. 6.

Fig. 10 is a cross-sectional view on line
10—10 of Fig. 6 and

Fig. 11 is a bottom plan view..

In the approved embodiment of the fea-
tures of my invention as exemplified and il-
lustrated in the drawings, 1 indicates a cy-

lindrical supporting member for the several

parts of the tool which is of a size or diam-
eter to fit bodily within the cylindrical bore
to be acted upon. The supporting member 1
is arranged to be supported upon and ro-
tated by an operating shaft, the connection
therebetween being desirably of a flexible
character. For this purpose, as shown, the
operating shaft 2, which may be an exten-
sion of the armature shaft of a driving
motor or connected thereto, is provided at
its lower extremity with a ball enlargement

4 fitted within a complemental socket pro-

vided at the upper portion of the support-

formed by opposed spherical surfaces 6 and
7formed respectively in the upper wall8 of the
supporting member and in the centrally ap-
ertured ¢ap 10 connected thereto by smtable
serew studs 11. The supporting member
or body 1 of the tool is rotatably secured
to the operating shaft by means of a key
12 carried by the ball enlargement 4 of the
shaft and registering with oppesitely posi-
tioned radial notches 14 formed in the up-
per surface of the member 1.

The cylindrical supporting member 1, be-
low the upper wall 8,is formed with an en-
larged bore or opening 15 the wall of which
is-circular in form and concentric with the
central longitudinal axis of the tool. The
annular wall of the supporting r mber
thus formed is provided with longitudinally
extending, elongated and parallel guide
slots 18, of which four are shown spaced
equi-distantly around the circumference of
the tool. The side walls of the oppositely
positioned guide slots 18 are parallel to 4
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central vertical plane through the axis of
the tool and form guideways to which are
fitted carrier members or pans 20 adapted
to be radially adjusted therein. The car-
riers 20 have their outer side walls 21
formed for guiding engagement with the
guide slots and are adapted to receive snd
support the elongated honing stones 22 desir-
ably rectangular in cross-section and formerd
of suitable carborundum or like comyposi-
tion.

The honing stones 22 are *desirably sup-
ported within the pans or carriers 20 in a ro-
silient and yielding manner so that in opera-
tion they will act under spring pressure
against the surfaces being acted upon. For

“this purpose the central portion 25 of the

rear wall of the pan or carrier is formed
parallel to the longitudinal axis of the tool
at suitable spacing and secured thereto by

rivets 26 are longitudinally arranged flat

springs 27 engaging the inrer surface of.

the honing stone and exerting outward pres-
sure thereagainst. The stones 22 are provid-
ed with annular vecesses 28 at each end
into which are entered the screw studs 29,
threaded to the end walls of the carriers 20,
thereby providing stops to determine the
outer position of the stones within the car-
riers. :

The latter arrangement is best illus-
trated in Figs 4 and 5 and is a valuable
feature of my invention, for it:will be noted
that by the provision of the recess 28 of
circular form, thereby providing an annular
side wall or shoulder, the construction al-
stone being turned or
reversed within the carrier to several posi-
tions of adjustment thereby to renew the act-
ing surfaces with resulting economy. ’

Further important features of my present
invention consist in incorporating with the
described features, means for adjusting the
carrier members radially for the purpose of
adapting the tool for the regrinding of cyl-
inder bores of varying diameter. The ar-
rangement provided for this purpose in the
construction as illustrated in F igs. 1 to 3
consists in forming the carrvier member 20
with the end portions 30 of its rear wall
reversely and inwardly inclined. The inner
or bearing surfaces of the inclined walls
30 are engaged by the parallel external in.
clined surfaces of wedges 32. These wedges
are rectangular in cross-section with outer
inclined walls and are centrally threaded for
Screw engagement with the axially extend-
ing, reversely threaded, adjusting screw 35.
The adjusting screw is suitably journalled
at its respective ends at 36 in the upper
wall 8 of the supporting member and in
the bearing plug 87 threaded to the lower
end of the member 1. Tt is provided at
its lower extremity with the manipulating
slot 39 for adjustment by means of a screw-
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driver. The inclined walls 30 of the pan
or carrier 20 are provided with longitu-
dinal guide slots 40 to which are fitted cuid-
ing studs 41 threaded to apertures in the
adjusting wedges 82, the studs being loose-
ly fitted within the slot and the heads thereof
acting to confine the carriers from outward
movement with relation to the wedges. As
will be obvious from the construction dis-
closed upon rotation of the screw 35 the
wedges 32 will relatively advance or recede
and thereby move the carriers radially out-
wardly or inwardly to varied positions of
adjustment.

As indicated in Figs. 1 and 2 the lower
end of the tubular supporting member 1 may
desirably have threaded thereto a guide or
guard member 44 of general cup form hav-
ing its outer periphery suitably inclined to
facilitate the entry of the tool within the
cylinder bore and having a central aper-
ture 45 in its bottom wall for the passage
of the screw-driver in effecting the adjust-
ment. The member 44 is particularly advan-
tageous in acting as a guard against acci-
dentally withdrawing the tool fully from
the cylinder bore when rotating at high
speed and in addition is separable to permit
of its removal to provide additional clear-
ance as ordinarily required in the boring
out of -cylinders of the closed head type.

In the construction of Figs. 6 to 11 inchi.
sive the carrier members 20 are of modified
form. In the latter construction the rear
or bottom walls 50 of the carriers 20 are
formed longitudinally continuous and at
their inwardly directed end portions are
provided with the inclined bearing sur-

faces 51 for engagement with the in-
clines of the wedges 32 as and for
the purpose hereinbefore described. In

this modification the slots 40 and co-
acting studs 41 are omitted and pro-
vision is made for inwardly moving the car-
vier members consisting of annular coil
springs 52 fitted to recesses of shoulder ex-
tensions 54 formed upon the carriers at the
ends thereof. The arrangement thus pro-
vides for the wedges 32 determining the out-
wardly adjustment of the carrier members
while the springs 82 act to hold the carriers
inwardly against the wedges.

I have thus produced an improved tool
provided with a plurality of radially dis-
posed honing stones adapted simultaneously
to act upon the surface being refinished and
which is specially designed?’ to be rotated
within the cylinder 4 by means of s portable
motor. My improved construction further
provides for radially adjusting the position
of the stones to vary the effective £ameter
of the tool and, as described, further in-
cludes an improved manner of supportin,
the stones which allows of their being ad-
justable within the carriers. The latter fea-
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ture permits of conveniently renewing the
guiding surfaces or edges of the stones by
reversing the position thereof which may be
conveniently accomplished as will be noted
from Fig. 1 by adjusting the carriers to ex-
treme outward position so as to expose the
serew studs 29. The operation of reversing
the stones may thus be accomplished by
merely removing the screw studs.

While I have described and shown a de-
sirable modification of my invention it will
be understood that the construction thereof
is subject to various modifications.without
departing from the scope of the invention as
defined in the appended claims. - -

Having described miy invention I claim:

1. A -device of the character described
comprising a supporting member provided

with radially disposed guideways, carrier

members fitted to the guideways, said car-
rier members having inclined bearing sur-

faces, adjusting wedges provided with coact-

ing inclined surfaces engaging the inclined
_surfaces of the carriers and means for mov-
5 ing the wedges to adjust the radial position

of the carriers, and honing stones reésiliently
supported within the, carrier’ members.

9. A device of the character described

comprising & supporting member provided
with radially disposed guideways, carrier
members fitted to the guideways, means for
adjustably supporting the carrier members

_in various positions of radial adjustment and

honing stones ‘resiliently supported within

“'the earrier members. - .

-8, A device of the character described

- comprising a cylindrical supporting member,
_ a series of radially disposed carrier members

40

c¢arried upon the supporting member, hon-
ing stones detachably supported within-the
carriers and means operative to adjust the

- carriers radially in unison for varying the

effective diameter of the device and said

‘stones being supparted to permit of reversal

of position thereof.
4. A device of the character described
comprising a cylindrical supporting member

- provided with a series of: equi-distantly

spaced, elongated, radially disposed guide-

ways, carrier members fitted to the - guide-

. ways, said carrier members at their inner

. position .of the carriers consisting of an:

sides havinf reversely arranged, inclined,
bearing surfaces, wedge blocks positioned to
engage said carrier bearing surfaces, means
for shifting the wedges to.adjust the radial

. axially journalled adjusting screw threaded

to the wedge blocks and honing stones resil-

iently susported within the carriers. . -
5. A device of the character described

-~ -

comprising a supporting member provided
with radially disposed guideways, carrier
members fitted to the guideways, said: car-
rier members having oppositely inclined
bearing surfaces, adjusting wedges provid-
ed with coacting, parallel, inclined ‘surfaces
engaging the inclined surfaces of the car-

riers and means for moving the wedges to

adjust the radial position of the carriers
consisting of a longitudinally extending ad-

‘justing screw suitably journalled and hav-

ing reversely threaded engagement with the
wedges and_ honing stones carried by the
carrier members. : ) :

6. A device of the character described
comprising a supporting member provided
with radially disposed guideways, carrier
members fitted to the guideways, means for
adjustably supporting the earrier members
in varying positions of radial adjustment,
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honing stones fitted within the carrier mem-

bers and a guard extension detachably se--

cured to the lower end of the supporting
member. o

7. A device of the character described
comprising a supporting member, radially
disposed honing stones carried by the sup-
porting member and means adjustable to
secute the honing stones comprising engag-
ing means received within circular recesses
formed in the ends of the honing stones.

8. A device of the character described

comprising a supporting member provided

with radially disposed guideways, carrier
members fitted to the guideways, honing
stones fitted within the carriers and formed
with recesses in their end walls, set screws
threaded to the end walls of the carriers to
extend within the recesses, springs arranged
to engage the inner sides of the stones and
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to exert an outward pressure thereagainst '

and said recesses being of a form to allow
reversal of the stones within the- carriers. .

9. A device of the character described
comprising a supporting member, carrier
members supported by the supporting mem-
ber, honing stones fitted within the carrier
members, resilient means operative to im-
part yielding outward pressure upon the
stones, said stones being of substantially
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rectangular cross-section. and formed with -

enlarged recessés in their end: walls, engag-
ing means upon the carrier members received
within the enlarged recesses for detachably
securing said stones within the carriers while
permitting of radial movement thereof, sub-

-stantially as described.

" In testimony whereof I have signed my
name to this specification. v -
- eVILLIAM, F, EMERSON.
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