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WALTER B. LEONARD, %o, OF PROVIDENCE, RHODE, ISLAND, ASSIGNOR T0 AMERICAN
. EMERY WHEEL WORKS, OF PROVIDENCE, RHODE ISLAND, A CORPORATION. OF -

RHODE ISLAND.

‘GRINDING MACHINE, GRINDING WHEEL, AND METHOD OF COOLING THE SAME.

Application filed September

My invention relates. to. grinders, partic-
ularly to a type. comprising & substantially:

cykindrieal wall of abrasive material having a

substantially- annular. grinding. face on.the.

5 lower end thereof, commonly known in.the
trade as-a cylinder surface grinding wheel.

My invention is generally similar in objects.

to the type of! grinders shown and: described
in: Patent, #1,600,05¢4 granted. Sept. 14; 1926,

10 to David:D: McLaughlin and:myself:to: pro-
vide better lubrieation for the grinding face
and to cool'the grinding face thereof; thereby:

permitting the use of'a-wheel having a rim-of*

greater thickness andwherein thie wheel itselt
15 may be made harder thus increasing the life ot
wheels of ‘thistype. -
The type of wheel shown in.Patent #1,600;-
054 was an improvement: on: the: type of'so-
called’ cylinder wheel employed on machines
20 forsurfhce grinding designed to grindoff Tess
than .05 in.a substantial period of‘time in &
plurality of passes. Recently grinding ma-
chines employing a soeglled-automatic con-
tinuous system of grinding have.come on tlie
market of the general type described in Pat-
ent, # 1,599,374 issued Sept. T, 1926, to Harold
T Skillings designed to cut off up-to-40”" in a
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single pass of the grinder and particularly .

adapted for continuous automatic feed’ of
small-articles, such as ball races, valve tap--
pets and pistons ete. across the grinding face
thereof, t-]hus having the amount of feed tre-
mendously increased over the amount of feed
‘for which the type of machine that the grind-
éer-ofimy former patent was used and-as the
depth of feed is so great, it is obvious that the-

" machines and the grinding wheels have to be
constructed much stronger and thiat the type
of wheel shown in my former patent as it is

) not inherently as strang as the type of wheel
shown in the present application could'not be
readily. employed thevein. In the type of
machinesin which my former-invention was
“employed: the width- of* the rim in contact
with the work was in:general considerably
smaller ‘than the-area of unit work being
ground, whereas as explained in the socalled
automatic type of grinding machines designed
primarily to grind the surface of a continuous
stream of small objects, the unit of'each ob-
“ject being ground 15 normally much smaller
than the width of’rim in contact with the-
work ard if the type of the wheel shown-ifi-
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‘combBination: ofgrinding’ ‘wheel' -and! othier- 8

“grinding work-of'the general cylindricalitype

6, 19%7.  Serial No. 217,828,

my former patent were used in the machine
ot this type the small objects: would: tend 85
to catch i the grooves as the grinder: came’
into contact: therewith and tend.to tear it.
In preparing a type of wheel suitable: for:
use in continuous automatic grinding: and en:
other types of grinding machines: F hayve: 6
evolved a new system-of cooling a grinding: -
surface adapted. for:cooling rotating grinds
ing-surface moving in cycles relative to work:
and centacting the work during:a portion ef:
only of said cycle which comprises: forming:
peckets: preferably enclosed axial verticak
sockets in said-grindin gsurface and ramming:
preferabiy vertically pistons of:coolant inte:
said pockets substantially at the beginning-of"
the uncontacting portionsofsaid cycle and so- 7
regulating the size of the object and: grinder
and the speed conditions thiercofithiat the pis-
tons of’ coolant drop: by gravity before: thie:
actual grinding portion ofisaid eyele: Begins::
Further objects of my invention therefore are

)
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“toprovide a wheel and:so: modify -existing.

grinding: machines that it may be capable of
carrying out this invention and'F therefore
provide; Tf beliove; for the first tine a nowvel

)
means attached to the grinding machine for:

this purpose. -
Further-objects of my-ihvention-therefore:
are to provide a_grinder for-use in-surfice

comprising & cylindrical' ring-of’ sibstantial’
depth- having a wall of inlierently. abrasive
material having an annular erinding face on
one end! tliereof having enclosed ‘coolant re-
celving- pockets extending  part: way -across:
said faceand enclosed by theside wall of'said!
grinder ‘and extending upwards a; substan-
tial distance within said*wall: I preferably
construct: these pockets substantially ellipti:
cal'in’ section so that' the pistons of’coolant 95
may have a chance toslidé-around'thereinand”
better- remove the work' detritus therefrom
and preferably terminate' the' pockets in
rounded’ upper end$ so that none of' the:
detritus may be caught in;corners of the up:--100
per: ends- thereof..  As- it is:well’ known the
arch or dome shape construction is. much
stronger architecturally thanupper ends with:,
corners would'be, ~~ T

In actual practice a certain amount’ of” 106
détritus- gathers in front of the revelving:
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pockets on the grinding face and work., I
therefore puiuabh arrange the elliptical
pockets on the grinding surface obliquely to
the radius preferably inclined outwardly
from the inside of the face towards the out-
side in the direction of rotation of said face
so as to function as one side of a snow plow
in forcing the detritus outwards and if these
pockets are placed obliquely in the direction
just explained, it is apparent that they will
function in combination with the centrifugal
force of the rotating wheel to aid in throwing
the detritus to the outside. If however, these
pockets are arranged obliquely in the oppo-
site direction it is app mem that thev will
function as the side of a snow plow forcing
the material towards the center of the grind-
ing face when as it is then {ree of the pockets
it may be forced outwardly from the center
or dropped through the central holes of the
grinder. If desived the elliptical pockets
may be arranged radially across the grinding
smfdce in which case the snow ph)\‘ action
is lost, but the pockets function as suceess-

fully as coolants. T have discovered that in
practice, however, if the pockets ave arranged
obhquelv to the radius it largely incres
the grinding action of the grinder.

These and such other oh]e ts of my inven-,
tion as may hereinafter appear will be hest
understood from the description of the ac-
companying drawings,

In the dlawmos Fig. 1 is a diagrammatic
plan view of a machine adapted for use in a
continuous. automatic grinding with my in-
vention attached.

Fig: 2 is a side elevation showing the rela-
tive posﬂ:mns of the grinding whcel work
holding chuck and coolant supply.

TFig. Bisa diagrammatic perspective view
taken from underneath of the same elements
shown in Fig. 2.

Itig. 4 is a reverse plan view of a grinder
consh mted i accordance with my mvenf 1011,

Fig. 5 is a sectional view thereof taken
alonfr the line 5—5 of Fig. 4

Fig. 6 is a reverse plan view of a modified
form of my invention wherein the elliptical
pockets are arranged radially across the
grinding face.

Fig. 7.is a reverse plan view of an addi-
tmnal modified form of my invention where-
in the pockets are umnu‘od obliquely alter-
nately on the grinding face.

In the drlwm(rs, wherein like characters
of reference indicate like parts throughout.
10 generally indicates a grinder for use in sm-
face grinding comprising a cylindrieal ring
of substantial depth havlnq a wall 12 of in-
herently abrasive material having an annular
grinding face 14 on the lower end thereof
h‘wmrr the enclosed pockets 16 preferably
qubstantml]y elliptical in section extending
part “way across caid face 14 preferal )]V
obliquely to the radius as shown in Figs. 4,

a
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5 and T enclosed by the side wall 12 thereotf
extending upwards a substantial distanee
within said wall 12 and terminating in the
rounded ends 18 or if desires l(\tendmw com-
pletely to the top.

While my invention may be used in any
suitable type of grinding machine, as stated 1t
1s preferably designed for use on so called
aulomatic vertical continuous surface grind-
ers employing the socalled automatic ¢ svstem
as more pt uilcu]dlly described in Patent
#1.599.374 aloresaid, reference to which is
]lLl(’b\’ ‘made for further details of the ma-
chine.  As shown in Fig. 1 said machine has
the usual support 20 includine a suitable

revolving wheel churk 22 for holding the ro-
tating wheel 10 of my invention which as
hitherto stated is designed to be substituted
for the plain cyhndm (Vpe of grinders now
used thereon. In this continons syetem of
grinding preferably a revolving magnetic
chuck 24 for holding a puu‘xht\ of small
pieces of work is em])]oyed on which the
work pieces are placed at one point carried
past tbo egrinder and removed at Lmn(hm'
point n] within a cycle of rotation of said
grinder, the worl being continuously fed on
to cnd revolving chucls 24 through the inlet
apron 26 and removed from Gaid chuck
through the outlet apron 28.  As shown di'l-
gr Amnmlc‘xllv in I*mc 2 and 3 it is thus ob-
vious that the 1otL11111rr grinding surface 14
moves in cycles relative to the continuous
stream of work and contacts the work duri ing
a portion only of said cycle. )

As stated hitherts, my invention includes a
novel method of lubieating prinding surfaces
moving i cyeles relative {o the work and in-
cludes as =aid novel method, forming porkets
in said grinding surlace and ranining pistons
of coolant into the poclets «ubsta nfmlh al
the beginning of the unvontacting portion of
said evele and =0 reg dating the size of the
nh]m and speed thereof that the pistons
drop b\ aravity hefore the grinding eyele he-
gins. I therefore provide (he eoolant supply
means ‘()Ine Ferably projecting vertically up-
wards immediately underneath said pockets
adjacent the point near where the arinding
surfnce first ](‘1\(“~ the work adaptc ted to force
the conlant 32 as raunuing pistons 34 into
these pockets at this point which pistons 534
may drop from sald pockets 16 hefore the
erinding surface -wh went kut() again con-
tacts the worl,  As ki(zt(\d hitherto my inven-
tion includes providing a novel eomnhination
of this type t)[ grinder with a grindine ma-
chine mie uhf}ﬁ’] to function therewith ]n ar-
ranging the grinding wheel and work in this
definite rel; ationship and providing the cool-
ant supply 30 at the proper place.

As stated hitherto T preferably construct
the poohof% 16 substantially elliptical in shape
so that the pistons 34 will h,n' a chance to
move aronnd in the pockets 16 and substan-
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tially cleanse them and remove all detritus,

therefrom. 'As stated hitherto in order to
provide a strong construction and to prevent
the detritus from sticking in corners, I pref-
erably terminate the pockets 16 in the rounded
upperends18. . - ‘

As also stated hitherto in order that the

- pockets 16 may function as the wall of a snow
plow, preferably in combination with ‘the-
centrifugal force produced by the rotary

grinder, I preferably arrange them across the
grinding face obliquely to the radius. pref-
erably inclined ‘outwardly from the inside
outward in the diréction of rotation of the
grinder, though if desired the pockets 16 may
be arranged radially as shown in Fig. 6 in

which case they will function just as well for

cooling and lubricating purposes but will lack
the snow plow action for removing the detri-
tus and the shearing action ‘where the pockets
are arranged obliquely to the radius.  In'Fig.
7 I have shown a further modified form of the
invention in which the pockets are arranged

‘alternately obliquely in different directions.

It is thus obvious that I have provided a
novel type of grinder, anovel method of cool-
ing erinding surfaces and a novel combina-
tion between a specific novel type of grinder
and a modified type of grinding machine,

which accomplishes the Tesults explained in
~dletail: hitherto, which broadly speaking in-

eludes the provision of an integral grinding

wheel asa substitute for types of wheels for-
merly used in.continuous automatic grinding
‘of longer life and greater strength and which

has the advantages over the cylinder wheels
in general, particularly where cooling and
lubricating are concerned similar to  those
of the device patented by me in Patent

#1,600,054. o
It is understood that my invention is not

limited to the specific’ grinder. or -apparatus

shown or methods described and that various

deviations may be made therefrom without

departing from the spirit and scope of the ap-

pended claims. ‘ : : .
What I claim is:

“1. In a grinding machine, in combination,

a rotating surface grinder comprising a cy-

lindrical ring of substantial depth having a
wall of inherently abrasive material having
an annular grinding face on one end thereof

and having enclosed pockets substantially
elliptical in section extending part way.across

the annular grinding face thereof obliquely
to the radial enclosed by the side wall thereot
“extending upwards'a stbstantial distance

within the wall thereof and terminating in

- rounded upper ends, means for moving work -

arcuately across a-portion only of said ro-
tating annular grinding face and means to

project a stream of coolant substantially ver-.

tically upwardly into said pockets adjacent
the point of departure of said grinding face
from the work, whereby cooling pistons of

‘a rotating surface

3,

coolant may be rammed into said pockets after
the 'grinding face leaves the work and
dropped out Defore said pockets again reach
the work. ‘ e s

2.In a grinding machine, in combination,

0

a rotating surface grindeér comprising a cy-

lindrical ring of substantial dépth having a

‘wall of inherently abrasive material having

an annular grinding face on one end thereof
and having enclosed pockets extending part
way across the annular grinding face thereof

(4

enclosed hy. the side wall thereof extending - -

upwards a substantial distance within the
wall thereof, means for moving work arcu-

ately ‘across a portion only of said rotating’

annular grinding face and means to project

‘8

a-stream of coolant substantially vertically ™

upwardly into said peckets adjacent the point
of departure of said grinding face from the
work, wheréby cooline pistons of coolant may

FRA

be rammed into said pockets after the grind- -
ing face leaves the work and dropped out be-

fore said pockets again reach the work.
3. In’'a grinding machine, in combination;
grinder comprising a cy-

&

(IR

lindrical ring of substantial depth having-a-

wall of inheréntly abrasive material having

an -annular grinding face on one end thereof
and having pockets extending across theannu-
lar grinding face thereof extending upwards

a substantial distance of the wall thereof,

means for moving work arcuately aeross™a*

portion only of said rotating annular grind- -

ing face and means-to project a stream of
coolant into said pockets adjacent the point

8 U

of departure of said grinding face from the .
work, wherehy cooling pistons of coclant may *-

be rammed into'said pockets after the grind-

ing face leaves the work and dropped out be-"

“fore said pockets again reach the work. .
4. In a grinding machine, in combination, -

a rotating surface grinder comprising a ¢y-

lindrical ring of substantial depth having a~

“wall of inherently abrasive material having

an annular grinding face on one end thereof
and having enclosed pockets extending part
way across the annulai grinding face thereof

110

enclosed by the side wall thereof extending

‘upwards a substantial distance within. the
wall'thereof, méans for moving work acrossa .

portion only of said rotating annular grinding

face and means to project a stream of coolant -
into said pockets adjacent the point of depart- -

ure of said grinding face from the work, *

whereby cooling - pistons of coolant may be

1290+

rammed into said pockets after the grinding -
face leaves the work and dropped out béfore

said pockets again reach the work.

5. In a grinding machine, in combination,
a rotating surface grinder comprising a cy-
lindrical ring of substantial depth having a
wall of inherently abrasive material having
an annular grinding face on one end thereof
and having pockets substantially elliptical in
section extending across the annular grind-
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ing face thereof extending upwards a sub-
stantial distance within the
Lunxumtmw in rounded upper ends, means
for moving work areuately across a 101 tjon
only of said rotating annular grinding face
and means to plo;ec( a stream of cor Jlant into
said. pockets adjacent the point of departure
of said grinding face fr om ‘the worl, wherehy
L()olm(r phtopa of coolant may he rammned
into said pockets after the rum'hn'r face
leaves the work and dmpmd ont before said
pockets again reach the work.

6. In a grinding 11’1‘1Chlll(, in combination,
a rotating enrface arinder comprising a cy-
lindrical ring of substa miial depth having a
wall of inher ontly abrasive material hmmﬂr
an annular grinding face on one end ther eof
and having podwts e\tendlnn aeross the an-
nular grinding face theveof obliquely to the
radial e\tendlnn up\\ ards a substantial dis-
tance within the wall thercof, means for mov-
ing work arcuately across a portion only of
said rotating annular grinding face and
means to prO]ecL a stream of (001 ant into said
pockets adjacent the pomnt of departire of
said grinding face from the work, whereby
coohnrr pistons of coolant may be rammed
into said: pockets after the grinding face
leaves the work and dr opped out before said
pochetg again reach the work

7. In a grinding machine, in combination,
a rotating “surface arinder comprising a cy-
lindrical ring of substantial depth having
wall of 1nherent1v abrasive material hgn'mw
an annular grinding face on one end thereof
and having. pockcts extending across the an-

~nular ﬂlmdmrr face thereof extending up-

45
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wards a subst.mtml distance within tho wall
thercof, means. for, moving. work arcuately
across a portion only of said rotating annu-
lar grinding face and means. to pm]@(t a
stream of coolant substanti ally-vertically up-
wardly into said pockets adjacent the point
of departure of said grinding face from the
work whereby coohng pistons of coolant may
be rammed into said pockets after the grind-
ing face leaves the work and dropped ont
hefore said pockets af_:ﬂ,in reach the work.

8. The method. of lu )Ucmna a, rotating
erinding surface moving in cycles relative to
work and, contacting the work during a por-
tion. only of said cycle, which (omplmes.
forming axially vertieal pockets in said
erinding surface and vertically ramming pis-
tons of coolant into said pockets substantially
at the beginning of the uncontacting- portmn

of said cycle, the speed conditions bmno such.

that the plstom are dropped: out before the
grinding portion of said cycle begins.

wall thereof and

1,689,950

9. The method of lubricating rotating
"1‘111(]111" surface moving in cycles Srelative to
work and contacting the work during the
portion. only of said « cycle, which comprises,
forming )()leets in said <f1111(111w surface and

unmmn 1)1%0115 of coolant into said poclkets
subsm.utmll" at the beginning of the uncon-
tacting 1)0111011 of said (Y('lL, the speed con-
ditions being such that the pistons are
dropped out before the grinding portion of
said cycle begins.

10. "A grinder for use in surface grinding,
comprising, a qhnduml ring of substantial
depth having a wall of nhmvntlv abrasive
material having an annular grinding face
on one end thercof having enclosed pockets
substantislly. elliptieal in section extending
part way across suid surface obliquely to the

radial enclosed by the side wall extending
upwards a substantial distance within said
W z]l and terminating in rounded upper ends.

LA grinder for use in surface arinding,
('ompllamu. a cylindrieal ring of substantial
depth having a wall of mhm(ntlv abrasive
nmtv] ial having an annular grinding face on
one end thereof having en(,loaed poclxets ex-
tending part way across said surface enclosed
by the side wall extending upwards a sub-
st’:mtial distance within said wall.

. A grinder for use in surface grinding,
umumsm,d a eylindrical ring of substantial
depth having a wall of inherently abrasive
n ttel ial havine an annular grinding face on
one end thereof having enclosed pockets sub-
stantially elliptical in section extending part
way across's:lid surface enclosed hy. the side
wall extending upwards a substantial dis-
tance within said wall.

3. A grinder for use in surface grinding.
comprising, a cylindrical ring of qnhst‘mtml
depth having a wall of inherently abrasive
materipl having an annuolar grinding face
on one end thercof having enclosed pockets
extending part wayv across said surface ob-
liquely to the radial enclosed by the side wall
extending upwards a substantial distance
within said wall.

14. A grinder for use in surface grinding,
comprising. a cylindrical ring of subst: mt].ll
depth having a wall of inherently abrasive
material having an annular grinding face on
one end thereof having enclosed pockets ex-
tending
by the sido. wall extending upwards a substan-
tial distance within !a‘ud wall and terminat-
ing in rounded upper ends,

In testimony whereof I aflix my signature.

WALTER B.LEONARD, 2xp.

part way across said surface enclosed,
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