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6 Claims,

This invention relates to the art of grinding
metals to predetermined contours. More partic-
ularly, it relates to the grinding of cylinder walls.

Still more particularly, it relates to apparatus
for grinding circumferential ridges from engine
cylinders. .

Reciprocation of pistons in cylinders causes
wear on those portions of the cylinder walls con~
tacted by the piston rings. By the time that it
is necessary to replace worn piston rings, a ridge
of unworn cylinder wall remains at the top of
the cylinder..

In those cylinders where the pistons are in-
serted from the top it is often necessary to grind
away the ridge in order to get the piston out of
the eylinder, In cylinders where the pistons need
not be removed from the top, it nevertheless is
necessary to remove the ridge, because new rings
are wider than the replaced rings and movement
of the pisten to the top of the cylinder brings the
rings into engagement with this ridge. The re-
peated and sudden contraction of the rings as
they snap over the ridge results in an early ring
breakage.

Cylinder reamers currently in use rework the ¢

upper end of the cylinder wall to a round con-
tour. This results, due to the eccentricity of the
worn cylinder, in the ridge remaining on g por-
tion of the wall and an undercutting of other
portions of the cylinder wall, or, if all the ridges
are removed, in a marked undercutting of por-
tions of the cylinder.

It is an object of the present invention to
overcome the disadvantages and shortcominggs of
apparatus heretofore utilized. :

It is another object of the present invention to
provide means for grinding off the entire ridge
worn on cylinders without undercutting any por-
tion of the cylinder wall.

It is a further object to provide means for
grinding cylinder walls to a smooth contour lon-
gitudinally.

It is also an object of the present invention to
provide a portable grinding mechanism which

may be quickly mounted within g cylinder in .

grinding position.

It is still another object of this invention to
provide apparatus which does not require accu-
rate centering of the grinding equipment.

It is a still further object of the present in- ;

vention to provide a mounting for the grinding
mechanism whereby the tool quickly traverses
areas requiring no grinding.

It is another object of this invention to pro-
vide an apparatus which may be mounted sub-
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stantially in the cylinder with the power mech-~
anism separate therefrom in order to get at in-
accessible rear cylinders.

These and other objects will become apparent
from the following description given in connec-
tion with the drawings in which:

Figure 1 is a side elevational view of one em-
bodiment of the invention;

Figure 2 is a bottom plan view of Pigure 1;

Figure 3 is a side elevational view of the top
of the apparatus of Figure 1 taken at right angles
thereto; -

- Figure 4 is a vertical sectional view along the
center line of the spindle; ) .

Figure 5 is a vertical sectional view of the
grinder mechanism;

Figure 6 is a side elevational view of a second
embodiment of the invention;

Figure 7 is a top plan view of Figure 6;

Figure 8 is an elevational view showing a fur-
ther embodiment of the invention having a ten-
sioning leaf spring; and

Figure 9 is an enlarged view partially in sec-
tion of a portion of Figure 6.

In brief, grinding of ridges in accordance with
the instant invention is carried out by abrading
the raised portion of the eylinder wall with a
small diameter grinding wheel whose contact
with the eylinder wall is governed by a'cam action
spaced from the grinder so as to contact the cyl-
inder -wall in that portion whose contour it is
desirable to reproduce longitudinally.

Referring to the drawings and more particu-
larly to Figure 1 thereof, wherein the apparatus
of this invention is shown ags seated in a narrow
cylinder, there is illustrated a supbort column
18 mounted on an expanding foot mechanism 1.
Supported upon ¢olumn {8 is a grinding mecha-~
nism (2, the details of whose mounting will be
explained in conjunction with other figures.

The expanding foot mechanism I consists of
two plates 13 and 14 having upwardly extending
axial projections 15 and 18, respectively.. Plates
13 ‘and 14 are both axially bored, the bore of
plate 14 being threaded as at 7 to receive the
bottom threaded end of a spindle 18.

Spindle 18 is provided at its opposite end with
a hexagonal or other suitably shaped head.

“Plates (3 and. 14 are provided, as shown in
Figure 2, with corresponding circumferentially
spaced slots 20. Adjacent the slots 20, plates 13
and 14 are segmentally bored as at 21. An end
wall 22 separating the slots 20 and 21 is provided
with bores as at 23 which are threaded as at, 24.

Zach of the threaded bores 23 is adapted to
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respectively receive one of the threaded portions
of pins 25, whose smooth portions 26 projecting
into slots 20, constitute pivots for cross links 21,

One of the links 27 is pivotally mounted by said
pins 25 on plate 13, while the other link 27 is
similarly pivotably mounted on plate (4. The
links 27 are crossed and pivoted to each other by
suitable pivot pins.28.

Surrounding the projection 6 of plate {4 and
extending into contact with the inner faces of
plates I3 and 14 is mounted suifable resilient
means 28 such as a flexible spring. )

The plate 13 is prevented from. axialinovement
along spindle I8 by a collar 30 fixedly positioned
on the spindle i8 by pin 31.

Surrounding the spindle {8 and shown resting
on the collar 30, although such supporting con-
tact is unnecessary, is a sleewe: 32 positionable on
said spindle for vertical adjustment by a setscrew
33. Slecve 32 is externally threaded as at 34.

Suitable means 35, such as a knurled nut,
threadedly -engages threads 34 to provide a fine
adjustment vertically for a grinder support frame
36 resting in contact therewith. "It will thus be
seen that elements 33,"34 and 3% form a pertion
of & tubular structure surrounding the spindle 18.

Support frame 36 consists of a bloek'37 pro-
vided with a transverse-sleeve-38. The sleeve or
tubular member 38 is adapted for sliding fit with

the spinefe 8. ‘Block:3T is provided at each side 3

with - guide shoulders 39 and 49. "On opposite
sides of the block 31 there are provided parallel
arms 41 and 42 adapted with recesses 43 and: 44
in which are positioned guides 39 ang 40. A
screw 45 engaging the arms-4&f and 42 provides
the means of locking said-arms in any position on
the block.

~&t the opposite end of arms:41 and 32-there is
secured between the arms, by means allowing for
pivoting action such as screws ‘48, a gquill 47.
Quill 4T supports-a: hollow rotatable shaft 48 by
means of hall bearings:4% and 50, whose races 5l
and 52 are mounted at each end of the quill and
refained therein by retainer plates- 53 :and "54.

Adjustment of the ball: bearings in-the:quill'is .

secured by a. nut 59b.

‘The shaft 48 extends helow the quill-4T and is
provided at its lower end with a suitable grinding
wheel: 55 held in -position by a locking nut” 56.

Fhe: upper -end  of the shaft 48 is externally

threaded as at 81. This upper. portion of the
shaf; 48 carries: a suitable pulley 58 of one or
more steps fixed: to the shaft:by suitable locking
means.as: by being secured: between’ locking nuts
5%9a:-and:59b..

-Attached:to: the outside of the quill-4T by suit-
able: means: 68, -such as machine serews, .is a de-
pending arm-&i:having: a: transversely angled foot
62. -Foot 82 is-apertured as at 63: and adapted to
receive & post 84.

Post. 64 is-axially mounted within shaft *48.
The-past, is adapted for: loose: sliding:fit: therein
ang is provided -adjacent its Iower end with a
shoulder-85- adapted to contaet the foot 62. A
portion 66 of the post 64 is threaded as at 6T and
extends beyond the shoulder 65:through the aper-
ture 63 in foot:62. This:threaded projection re-
ceives o camr 6% which is locked:in position by a
locking nut 69.

_At its upper end the post: 64 is:threaded-and is
adapted: to: receive a.knurled nut or other suitable
means-for adjusting the guide cam 68.

‘In -this.embodiment of the invention it is in-
tended -that the driving connec¢tion be made
between: pulley ‘58 and @ pulley ‘T0 mounted on

[

20

40

GH

4
sleeve 38 by suitable means 7i such as a spring
belt.

Pulley 70 is provided with an extension 72
adapted for driving connection with suitable
power transmission means such as a flexible shaft
running from a source of power, such as an elec-
tric motor.

_ For applicant’s. purpose an.electric drill has a
motor sufficiently powerful to drive the grinding
or abrading wheel.

While description is given with reference to
power meahs separate from the described appa-

‘ratus, it will:be recognized that small fractional

horsepower. electric motors could be substituted

“for-and -mounted in place of the quill arrange-

ment described.
To eliminate the ridge it is necessary to move

. the grinding unit through a 360° horizontal path.

Rotation .of the grinding unit {2 is effected
through a friction drive. To accomplish this,
pulley 70 is provided with an annular internal
collar' 112 of suitable friction material, such as
hard fiber, micarta, Bakelite resin, and the like.

The collar 112 is prevented from rotating inde-
pendently of pulley’ T80 by screws 13. The speed
of rotation of the mounting for the grinding unit
is governed by the adjustment of set screw 14
which- forees the friction collar into engagement
with the sleeve 38.

In the use of this equipment, the mount for the
grinding unit and the pulley 10 are removed from
the top of spindle 8. “The foot with retracted
links is inserted into a cylinder, as indicated by
the dash=-dof lines of Figure 1.

‘The' links are moved outwardly to engage the
walls of the cylinder by turning the spirdle (8
by means of ‘g wrench engaging the hexagondl
head of said spindle 18, while a punch fitting in
holes H prevents the plate 13 from turning.

It will be apparent at once that no attempt is
made to accurately center the spindle (8. When
the spindle 8 is seeurely fixed, the mount for the
grinding unit and pulley 10 are rettirned to posi-
tiorr atop said-spindie.

Pulley projection 72 is connected to a source 6f
power through a flexible shaft and the pulley 58
by means of spring belt TF,

The quill 4T is then positioned radially from
spindle {8 by means of arms §f and 42. The exact
position will be dependent upon the configuration
of the- grinding wheel and the particular can
radius being used: in conjunction therewith.

As the grinding wheel cuts into the cylirider
wall its depth of cut is limited by the cam fo that
whi¢h: makes the wall smooth longitudinally of
the cylinder.

“To insure that the eam will always have the
most extended position; a leaf spring 142 asshown
in'Figure 8 may be carried by a connecting mem-
ber between arms 4 and 42, which will engage the
quill“4T below the pivot screws 4§ and thus urge
the cam §8 toward engagement with the eylinder
wall.

In Figures 6 and 7 there is shown a modified
arrangement, altering somewhat the mode of op-
eration.

In Figure 6 the unit is positioned by a foot

mechanism identical witk that shown in Figure 1.
Aspindle’ 180 corresponding to spindle 18 extends
upwardly with the hexagonal head [0f exposed
atthe top. Surrounding the spindle 100 adjacent
the foot mechanism is g collar 102 fixed to said
spindle by pin 103.

Surrounding the major portion of the balance
of the spindte {80 is a tubular member (04. Tu-
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bular member 104 is provided adjacent its upper
end with a knurled lateral extension or knob 105
which may be used to rotate the tubular member
104. The tubular member 104 is counterbered
and threaded at 106 to receive the threaded por-
tion of a collar 187, which collar retains stirrup
108 secured about tubular member 1904 from longi-
tudinal movement; this arrangement permits the
collar 107 and tubular member 104 to be rotated
together while the member 100 and stirrup 108
remain stationary. When the stirrup 108 is
moved in a longitudinal direction by means here-
inafter described the contact of collar 107 with
stirrup 108 permits the longitudinal movement
of tubular member 104 and the equipment
mounted thereon with the stirrup 108.
Releasably mounted on one side of tubular
member 184 and transverse thereto is a small
electric motor 110 provided with a flexible shaft
{11 for transmission of rotative power to a shaft
112 supported in a quill {15 mounted in a housing
or mounting {18, which housing extends trans-
verse to the tubular member i94. This housing
may be a casting or suitably prefabricated unit. .
. Releasably attached to the lower end of shaft
112 by suitable means {6, such as screws, is an
abrading wheel (1T of suitable configuration.
Shaft {12 is supported by ball bearings {13 and
114 having their races mounted in quill {1{5.
. At its upper end quill {15 contacts a resilient

means 119, such as a spring, which urges the.

quill into an extended position.

A screw 120 mounted in quill { [5 and having its
head slidable in a slot 121 of casting 1{8 limits
the movement of said quill.

Quill 115 has a lug 124 either formed integral
therewith or joined thereto by suitable means.

Lug 124 is axially bored and threaded at (25 to
receive a threaded screw {28, Screw (25 is tipped
to provide a guide finger or needle cam for con-
tacting a cylinder wall.

Adjustment of the needle cam is obhtained
through a fiexible shaft 127. The flexible shaft
127 connects the screw with a small rotatable rod
{28. This rod is mounted in a casting (29
mounted on tubular member 104.

Rod 128 is provided with a shoulder 138 which

limits its longitudinal motion in casting {29. Rod
128 is also provided at the end opposite its con-
nection with the flexible shaft 127 with a knurled
head 131 for manual operation.
- Adjacent the top of spindle 180 there is
mounted, by means of a set screw i32, a collar
§33. Collar 182 is provided with a radially ex-
tending arm {34 which terminates in a tubular
member {85, Member (35 is adapted to serve as
4 bearing for pivot rod 136.

Rod 13§ serves as a fixed pivot point for han-
dle 131. Handle (37 is bifurcated with the arms
passing on opposite sides of the spindle {80. The
arms of the handle {37 are bored in alignment
with the horizontal transverse axis of the spindle
as at 138 and 138. ‘

The apertures {38 and 139 are adapted to re-
ceive pins {40 and 141 which pass through the
upstanding legs of stirrup 168 and form the pivot
whereby the tubular member and all members
mounted thereon may be raised or lowered. Thus
as shown in a broken-away view in Figure 9 the
stirrup 188 when raised by the application of a
force to the handle (137) engages the collar {37
moving the same upwardly; as collar {07 is
threaded at 186 to tubular member 184 the latter
and the equipment mounted thereon are raised
with the collar 107 and the stirrup 108 as noted
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hereinbefore. Also as may be seen in Figure 9 &
twisting motion applied to knob 105 will permit
the tubular member 104 and the collar 107
threaded therein to rotate with respeet to the
stirrup 108.

The apparatus it will be immediately recog-
nized is adapted for manual adjustment for depth
of cut and manual manipulation in both the hori-
zontal and vertical directions.

Additional alternative features which may be
embodied, for example, in the apparatus of Fig-
ure 1, is the driving of shaft 48 directly by means
of a flexible shaft or the substitution of a small
fractional horsepower electric motor in place of
quill 47,

In the event of direct drive to shaft 64 the
pbulley and friction drive would function solely
for turning the grinding apparatus mounting in
a circular path.

- It will be seen from a study of Figure 1 that
belt 71 is a means urging the pivoting of the quill
about the pivot 46 and thus bringing the cam 68
and grinding wheel 55 into engagement with the
cylinder wall. ’

In order to provide for a more continuous ap-
plication of pressure and less chattering, the
spring mount described earlier is preferred in
order to maintain the angularity of the quill to
the wall being abraded.

While the method and apparatus disclosed and
described herein illustrate a preferred form- of
invention, yet it will be understood that modifi-
cations can be made without departing from the
spirit of the invention, and that modifications
that fall within the scope of the appended claims
are intended to be included herein.

Iclaim: .

1. In an engine cylinder grinding machine, in
combination, a spindle having an expansible foot
at one end thereof, a tubular structure surround-
ing a central portion of the spindle slidable lon-
gitudinally thereon and in rotational engage-~
ment therewith, a mounting supported on and
extending transversely to and beyond said tubu-
lar structure at said central portion of said spin-
dle, said mounting being movable longitudinally
with respect. to said spindle, a grinding unit piv~
otally supported on said mounting and extending
parallel with said spindle, said grinding unit com-
prising a quill, a shaft rotatably mounted in said
quill and extending therefrom, s grinding wheel
on the lower end of said shaft, and guide means
supported from said quill and positioned below
said grinding wheel in spaced vertical relation
therewith, spring means positioned above the
said grinding wheel retained on the mounting
and engaging between the said quill and trans-
verse mounting and resiliently urging the said
quill, shaft and grinding whee] into an extended
position outwardly from said spindle, and means
secured to said tubular structure sbove said
mounting for moving said mounting and tubular
structure in paths about said spindle.

2. In an engine cylinder grinding machine, in
combination, a spindle having an expansible foot
at a lower end thereof, a tubular structure sur~
rounding a’ central portion of the spindle slid-
able longitudinally thereon and in rotational en-
gagement therewith, a mounting secured on and
extending transversely to and beyond said tubu-
lar structure at said central portion of said spin-
dle, said mounting being movsble longitudinally
on said structure with respect to said spindle,
a grinding unit supported on said mounting,
said grinding unit comprising g quill, a shaft
rotatably mounted in said quill and extending
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thérefront, a’ grinding wheel on the lower end: of
sdaid shaft, and guide medns supporied from said
qiiill ang posttioned below sdid:grinding wheél
in: ' spaced ‘verticdl: relation thérewith, spring
means positioned above the said grinding wheel
retained on the mounting and engaging between
the said: quill and mounting and urging the said
grinding wheel into an extended position out=
wardly from said spindle, means secured to-said
tubular structure above said mounting for mov-
ing said mounting and tubular structure in stb-
stantially circular paths- about said spindle, and
means secured to ‘said shaft of said grinding unit
for driving said-grinding whes! in rotation.

3. In an engine cylinder grinding machine, in
combination, s spindle having an expansible foot
at: o lower end thereof, a tubular structure sur-
rounding a-central portion of the spindle in slid=
ing engagement therewith, a mounting secured

on and extending transversely to and beyond said o

tubular structuve at said central portion of said
spindle, & grinding unit supported on s2id rmoeunt-
ing, said grinding unit comprising a quill, ashaft
rotatably mounted in said quill and extending
therefrom, a grinding wheel on the lower end of
said shaft, and guide means supported from said
quill and positioned below said grinding wheel in
spaced vertical relation therewith, spring means
positioned above the said grinding wheel in said
mounting and engaging the said quill and urging
the said grinding wheel into an extended posi-
tion-outwardly from said spindle, knob means se-
cured to said tubular structure above said nicunt-
ing for moving said mounting and tubular strue-
ture in siabstantially eircular paths about said
spindle, an electric motor secured to said tubular
structure above said grinding unit, and a flexible
shaft - connecting said motor zud shaft of said
grinding unit for driving ssid shdfb and erinding
wheel in rotation.

4. In an engine eylinder grinding’ Maechine, in
combination, g’ spindle having an expaisible foet
at a lower end thereof, a tubulay strueture sur-
rounding a central portion of the spindle in slid-

ing engagement therewith, a mounting secured .

on and extending transversely to dnd beyond said
tubular structure at said centrdl portien of said
spindle, means engaging said tubuldr structure at
an end portion thereof for sliding said tubular

structure on said spindle, a grividing uhit sup- ;

ported on said mounting, said grinding unit-com-~
prising a quill, a~shaft rotatably maeunted in said
quill and extending therefrom, a grinding wheel
on the lower end of said shaft, aud guide means

supported. from said gquill ayid positioned below :

said grinding wheel in spaced vertical relation
therewith, spring means positioned above the
said grinding wheel securéd to the said mouriting
éngaging between the said quill and mounting and
resiliently urging the said grinding wheel into an
eéxtended position outwardly from said spindle,
and mearis secured to said tubular structure above
said mounting for moving said mounting and
tubular structure in substantially circular paths
about said spindle.

5. In an engine cylinder grinding machine, in
¢ombination, a spindle having an expansible foot
4t a lower end thereof, a tubular structure sur-
rounding a central portion of the spindle in slid-
ing engagement therewith, 2 mounting secured on
and extending transversely to and beyond said
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tubular stiticture at said céﬂtral ‘portien: 6f said.

spindle, a stirrup secured to an upper end: poiticn
of said tubular stricture, handle means seéuired
fo said stirrup for sliding satd stirrup and tubu-
lar structure on said spindle, a grinding uﬁit‘s‘ﬁp’a
ported on said mounting, said grinding unif' cérh-
prising a'quill, & shaft rotatably mounted it said
quill and extending therefrom, a grinding wheel
on the lower end of said shaft, and guide: méans
supported from: said quill’ and positicned: LEIoW
said grinding- wheel in spaced veértical refation
therewith, spring means 'positichied above tlie
said grmdmg wheel in said mounting a,nd efhgag-
ing the said quill and urging the said grinding
wheel into an extended position outwatdly from
said spindle, knob megns secured to said tibu-
lar structure above said mounting from wioving
said mounting angd tibular structuie in substan-
tially eircular paths zbout the sdid spindle.

6. In an engifie ¢ylihder grindirig tachine, in
combinaticn, a spindle having an expansible foot
at a lower end theredf, a tubular structure sur-
rounding a cenfral portion of thHe spindle in: ex-
gagement therewith, a mounting secured én and
exterding transversely to and beyond said’ tubu-
lar structure at said ¢entral portion of said spin-
dle, an externally tHreaded sleeve seeured’ to' said
spindle below said tubular stricture, a nut thréad-
edly engaging said sleeve and ifi engagemeént with
a loweér end portion of said tubiila¥ strueture for
sliding the same on Said spindle, a- grinding Wnit
supporied on said mountihg, said srinding unit
comprising & quill, a shaft rotatably mounted in
said quill and extending theréfrom, a grmdmg
wheel on the lower end of said shaft, and guide
means supported fromi said guill and positioned
below said grinding wheel in spaced vertical réla~
tion therewith, sprifig means positioned above the
said grinding whieel and contacting the said grind~
ing unit and urging the said grinding wheel into
an extended position outwardly from said spin-
dle, and means secured fo said tubular striicture
for moving said mounting in substantially ¢ircu~
lar paths about said spindle. o

MELVIN'S. BURKHOLDER.
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