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UNITED STATES

1,539,742
PATENT O-FFI‘CE;

HARRY T. JOSEPH, OF DAVENPORT, I0OWA, ASSIGNOR TO MICRO MACHINE COMPANY
OF BETTENDORT, IO'WA A CORPORATION oF IOWA

METHOD OF GRINDING.

Application filed May 15,

Lo all whom: it may concern: ,

Be it known that I, Harry T. Josmem, a
citizen of the United States; residing at
Davenport, in the county of Scott and State
of Towa, have mvenbed a. certain new and
useful Tmprovement in Methods of Grind-
ing, of which the following is a full, clear,
and exact description, reference bemfr had
to the accompanying drawings.

. This invention relates to a method of
Wet grinding and more particilarly to a
method for the internal grinding of ¢ylin-
ders and the like.

An ob]ect of the invention is to provide
a process for grinding in which a liquid is
used to fowlblv W'!Sh the sediment .and
grindings from the sides of the cylinder and
carry them out, so that a clean surface of
the metal is flleLys presented to the grind-
ing wheel, and also to cool the surface to be
oround

A further object .of the mventlon is to
provide . means whereby -a continuous
stream of liquid may be projected upon the
surface being ground, wherebv the usual
adyantages of wet.grinding as practiced on
grinding external surfaces may be obtained.

“In the grinding of cylinders internally
it is customarv to rotate a suitable spindle
carrving a O‘llndlno‘ wheel "at’ the proper
speed so that the s‘peed between the contact-
ing portion of the wheel and thé cylinder
is switable for the character of the work
and- wheel. as is well uiderstdod 'in- the art.
In addition, the wheel is smaller'in diameter
than the WOlk and the’ qplnd?e is mounted
eccentrlmlly in a drum to-give it a move-
ment in an orbital path around the work
so that only a small’ portion of the wheel
and work are in actual contact at any one
instant and ‘the contacting portion moves in
a cylindrical path around the inside of the
cylinder. - In addition to these movements,
the cylinder or the spindle.is moved longi-
tudinally one with respect to the other so
that for a given setting a uniform -amount
of material 1 may be removed. throuofhout the
length of the cylinder. -

In carrying out my process ‘it is desn'able

" to project hquld against the cylindrical wall

to be ground plefer‘tblv in the circumferen-
tial path of the grinding wheel so that the
surface.of the metal 1ust ahead of the con-
tacting portion of the wheel and cylindrical
wall will always be clean. Sufficient liquid
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should also be used not only to clean pro-
gressively directly in front of the wheel but:
to flush out of the cylinder all of the sedi-
ment or material formed in the grinding
operation so that there will be no tendency
for the wheel to load- by filling in the spaces
between the grains of abrasive and thus
prevent a’ oood cutting acticn, which is.de-
sirable to obtain a %ubst‘m*nlly true cyhn»
drical recess. :

In the qccompanymw dmwmrrs are dis-
closed two embodiments 6f my invention for
accomplishing these prrposes.

In the drawmgs,

“Figure 1 is a vertical 10n(rltud1nal sec-
tional view taken through - the Splndle and
the operating mechanism.

Fig. 2 is a fragmentary section of the
spmdle mounted within a cylinder.

Fig. 8 is » ‘similar view of a- modlﬁed
form in Wh]ch the liquid is carrled outside
the spindle.

Fig. 4 is a section on line 4—4, F10' 3.

I‘lo 5 is-a section on line 5—a Fm 2,
showmo the baffle construction. "

The invention is shown in connectlon Wlth
a machine for-internal grinding of the gen-
eral type shown in my Patent ‘To 1,396,123.
The -machine frame or support a. has a
c¢ylindrical ‘portion 4 in’ which is rotatably
mounted the drum ¢  Thé drum ¢ has an
exteriial gear d in mesh with the gear ¢ of the
drive shaft fand is thereby (‘onstantly rotated.
Journaled in ‘thé drum ¢ is an eccentric
sleeve member ¢ having a worm wheel’ A
fixed to one end Yhich meshes with a-worm
j carried by the drum. A tubular spindle
housing % is rigidly secured within an eccen-
tric ‘bore in the ends of the sleeve g and
exténds parallel’ with the axis thereof: ‘The
sleeve member ¢ may be adjusted by the
worm -§ to vary the eccentricity .of : the
spindle housing % with respect to the drum.
Within-the” splndle housing % is a tubular

spindle 7 preferably composed of a plurality

of sections independently mounted for rota-
tion “therein.
through the pulley m by any suitable drlv-
mg means, not shown. .

With this mechanism the spindle housmg
is givén an -orbital movement and the spindle
is mdependently rotated - within the hous-
ing, as is-commonly understood in the art.

Tt is also.common to cause a relative longi-
tudinal movement . between- the grinding

The spindle 7 is driven
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wheel and the work as by mounting the work
uporr a- 3m9€'aﬁg)£gb$8’ whiéh id re%iﬁi‘dﬁéted
forward and backward with respect to- the
grinding wheel (an example of which is

5 shown 1n.my previously. Iqeptionqd patent),
or by mounting the grinding wheel spindle
_and its operating mechanism on reciprocat-
ing mechanism. My process may be carried

“out by either of these'constructions’ (Hot'

10 shown), it -being only necessary that there
be a‘relative longitudmal movement bet weuit
the' work-and' the-grinding wheel.

The spidle 7 is hollow, having & passigs

3-theréthrough: for conducting liquid to the
13 arinding’ wheel 4.~ Thu- protective” cup §
is‘secured to turn with the spindle’7 and re-
ceives on its hub 5’ the- grinding’ wheel'4:
The wheel'is secutely clabiped to the spmdld
to turn therewith by a‘nut 6 whith is located
20 within the recessed portion of the wheel 7.
The nut 6 has radial passages or ducts 8
thdrethrough, the® inver ends’of: which" are
in communication with the spindle:3'so thit
- liquid coming through the spindle-is dis-
26 chargad into the ducts' and radially outwi¥d-
Ty against: the' walls” of the recess ifr' the
grinding wheel. When thé spindle is rotated
at'a suitablé grinding speed; the ‘centriftigal
. force imparted to the liquid discharged from
30 the ducts 8 causes' the liquid to:be carrfed
over the face 9 of the wheél and aroard:to
the cutting edge 10 of the wheel from which
it is discharged' radially: outwardly’ agaihst
the work substantially in'a‘ plane throvgh

35 the wheel. . . T
. Im Fighre 3 is shown s device for carrying
the water’ outside the spindle to project’ it
against the cdylindrital wall in‘or adjicetit
 the plane of the grinding wheel so that thé
40" ligind- is foréed . circumferentially arouhd

“the cylinder wall' and i thé plahe’ of the.

grinding wheel, thus keeping the: ¢ylinder
wall-¢learl continuously in front of the con:

- tacting portions of the grinding wheel and
45" cylinder. A flaring nozzle 18 ig: carried’ by

the housihig 16.in- which- the' spindle 15 ro- -

tdtes; the grihding wheel .17 being suitubly
secured therdto il any desited: manner.: . The
- - fozzle 18 hds an annulbr seriés of perford-
50" tidfis 20 ardund the periphety  to projéet
liquid- against the work adjacerlt the plsne
of the wheel; the supply pipe bding indi-
cated'at 21 T oo
It will thus'be seen thet in.eithér off §h¥
5 above methods! for projecting: liquid® aghingt
the: surface of .the cylinder .the bt
whe#t itself and the surfacé of the'cylindrical
wall' aré. continuously washéd profrdssively
ahead of the portion of .the’ gimnding whee?
60" in pontact with the wall, freeing it of all
sediment #nd lobse materieli . In' addition;
the presence of the liquid: duting the drihd-
ingr’oﬂatibﬂ'prbdubw a relatively sthoothef,
polished  sntface) whieh is: of cowkse v
65' desitable for cylmders in' internl comiin:

1,530,743

tion engines imthat there iy loss>frigtion and -
1dss v 3‘ bétweeh ' the“pistons 41t 'cylinder
walls. :

. The subjee} matter-of the-process common
to-both the:ferms-of -construction shown in 70
Figs. 2 and 3 for conducting liquid to the
grindmg wheel and projecting it outwardly
against the wall of the cylinder is broadly
claiméd in my+-dHvidional application Serial
No. 657,891, filed Aug. 17th, 1923, which ap- 76
plication also includ®s chating* involving the
procéss” oarried otit by’ thé consttuétion
shown in'Figig, ,

_ Th'mormaY cylimder gyindln, 't velodity
ot the grinding ‘wheel 'ig rélatively s high 80
corripatell to ' the orbital’ movétiént' of the
whest tHat the Tiguidtis caused to flow atoutid
the'surfaed of the aylinder st o vslodity many
times greater: than the otbitdl movemeént of
the whaal, The' surface, thetdfors, of' the-
work just in' fromt of the path of thé con-
tacting’ portibw: of the” wheet! anid! work! is
thoroughly washed clean. Also, fhbghi, chean
liquid 18 present just behind the wheét réady
to bé carried: by the cutling sweface of thé-
wheel’ geross' the work; thus: enabling ' the
wheel' to produte - the' improved qdulity of
surfacé genernlly kriowhn to. be obtuthed by
wet' grinding as’ frsqontly used: for prind:
ing’ the outside o extePrikl’ sirfaces: of obs
jects, : e el

A the ligitid is' projected with' stieh® force
atid: veloeity apainst’ the surfyce of the work;
it’ contindxlly’ formw u rofuting layet of
Liquid whick: rotates sround’ the cylinder it
the samb- direction as the grbitl’ miovement
of this wheel. The'inedmingatreatn of liquid
at high' veloeity spreatts gutl! fows gtitwatd-
ly'_a"lcn% tHe: cylindet will' and: tesimversely
acrosst 'egﬁml ‘path of thicoitabting gper:
ation. of tHe' grinding: whel' and! eylinder
wiill keeping the cylinder wall: cleur for the
grindi;?adtion' of thewhal. .

Tt will: dldo bé noticed' thint the Hquid mey
be’projéeted in! any suitabils mgnnet so thet 119
it hits the' wall of the eytitdei ard: spresds
and: flows' therein’ transversly sorosy the
path: of the wheel to: cleatr the surfce. -

While it seems’ preférable to' projest’ the
water in the phhefofﬁthd:g'rindiy whesl awd
progressively in.front of it ag: mf ﬁm Vo' IOVE-
mént between the' work and whesl! setarsy
it is obvious' thit the Iiquid may b¥ pls-
jévted Sguinpt. thd surface of thy cylindey
adjacentt thé! whed etther forwerdly or réur
wardly and it any sufficlent quuntity oo con-
tinuouely fow atrows (e prtle of thic wHeel,
thus keeping the surfadé of ths eylinder st
whies? rlutivaly cleaf progtescivily If front
6f thé' contse g}g PoitivaE; My parpose will
be acdomplivhed. . Y

“ Ay duitable: Homet stth &5 witer 6y cut-
tifg' coli pouiay mdy Be aied, itbeing;“m

thé
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and prevent glazing or dulling of the
abrasive particles in the wheel. .

Attention is also directed to the fact that
the presence of the liquid in the cylinder, as
above described, does more than to simply
keep the work cool during the grinding op-
eration. It seems to act as a lubricant and
produces a relatively smooth surface which
1s substantially true and which is highly
desirable for cylinders for internal combus-
tion engines and the like.

Furthermore, it is to be understood that
the particular forms of apparatus shown
and described, and the particular procedurs
set forth, are presented for purposes of ex-
planation and illustration and that various
modifications of said apparatus and pro-
cedure can be made without departing from
my invention as defined in the appended
claims.

What I claim is:

1. The process of grinding cylinders,
which comprises rotating the spindle carry-
ing a grinding wheel, at relatively high
speed in said cylinder, causing a relative
orbital and longitudinal movement between
the wheel and the cylinder, conducting
liquid into the cylinder and outside the
grinding wheel spindle and delivering it at
a plurality of points against the face of the
grinding wheel, thereby causing the liquid
to be projected against the surface of the
cylinder continuously in the same dirvection
as the rotation of the grinding wheel and
at a relatively higher speed than said orbital
movement, and causing said liquid to spread
trﬁnslversely across the orbital path of the
wheel.

2. The process of grinding cylinders,
which comprises rotating the spind?; carry-
ing a grinding wheel, at relatively high
speed in said cylinder, causing a relative or-
bital and longitudinal movement between
the wheel and the cylinder, conducting
liquid through a duct outside the spindle
and forcibly projecting the liquid against
the internal surface of the cylinder at a
velocity relatively higher than the said or-
bital movement of the spindle and in a plane
substantially parallel to the plane of the
grinding wheel, and thereby causing said
liquid to continwmously spread transversely
across the path of the contacting portion of
the grinding wheel and the wall of the
recess. :

3. The process of grinding cylinders
which comprises rotating a spindle carryin
a grinding wheel at a relatively high spee§
in said cylinder, causing a relative orbital
and longitudinal movement between the
wheel and cylinder, conducting liquid
through a duct outside the spindle and
forcibly projecting the liquid against the
internal surface of the cylinder at a velocity
relatively higher than said orbital movement
of the spindle in such manner as to cause
the liquid to rotate around said cylinder in
the same direction as the orbital movement
of the spindle and continuously spread
tranversely across the path of the contacting
portion of the grinding wheel and the wall
of the recesz. _

In testimony whereof, I hereunto affix my
signature.

HARRY F. JOSKEPH.
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