2,611,223

H. M. EMGE
VALVE SEAT GRINDING TOOL

Sept. 23, 1952

2 SHEETS—SHEET 1

Filed May 1, 1951

IO

77

Z

Ll

NYNNNNY

“%?z§&§

DY

.

Y.

144" //I II

////II/

\

N IO

N

JﬂA\AA ﬂ/ﬂf/ﬂﬂ///////////// // r/////

#%M%%%Wmllnllll

% )
,r/////////é\aﬁ

_\ 00047

7/

= S

,\n"‘f‘ﬂ /
!

%%4&&\hmmuuuu&:14i

4&6////7////4?////[(14//

Q

¥
S d
=~ ) Ay
4
Z
4

R

!II

mmt

=== /////

Q
N

¥

a :

INVENTOR. .

| HERBERT M. EMGE

> Méz/ o ,4%/24&6

A7 7TORNEY



2,611,223

H. M. EMGE
VALVE -SEAT GRINDING TOOL

Sept. 23, 1952

2 SHEETS—SHEET 2

Filed May 1, 1951

ﬂMﬂMﬂMWM|l||I||l

aN e ~.
SULRIRLSL,
R S \\\\//./,///////////////// W §

<
@r/%// \Y

T

%::7

=555

/
/

/ -Q.-O

” NS e

4&0’4//4”%’//’1’/&.’

|

T YL 2N

494\.

S

(0]
0

.\ \v,mﬁuv//ld%/// RN lewv???/

N

ARl

S

¥

INVENTOR.

HERBERT M. EMGE

BY

Uert A ,4%/%42:5

AT 7O0RNEY



Patented Sept. 23, 1952

2,611,223

UNITED STATES PATENT OFFICE

2 611,223
VALVE SEAT GRINDING TOOL
~Hevbert M Emge; Towson, Md., assignor to The

Black & Decker
Towsoii, Md.;: &

Manufacturmg Company;
Gorporatzon of Maryland

Apphcatxon Mayl 1951, Senal No. 224,028

3 Clmmé.

The present invéntion telates to toOls for grlnd—
ing and finishing valve seats espemally autofno-
‘tive valve seats. -
~In grinding the valve sea,ts Biit automobxle ‘o=
‘tors one. common method has used a ‘rotating
stone complementary in forfi or shape of grmd-
ing surface to the desired valvé seat shape the
stone being in contact with the enitire valve seat
‘during the grinding. operation.  To seciire’ #e=
curate alignment of thie stotie with the seat dtir=
ing the entire grindifig period, the stoie is usually
secured to thie lower énd of a rotatable stone

sleeve which is slid -over a pilot stem or puids:

spindle held in an acciirately cenferéd oF Ecaxial

_nosrtmn in the valve stem guide of e engine

‘bioek. 'The grinding operation is. {isually sffected
through hzgh speed rotation of the stofie: by
means of a motor driven shaft of “Wreneh or other
power means coupled to the rotating sleéve. ‘With
the stone sleeves of the priot art, after the grind-
ing operation is completed, When the power driv-
ing tool is removed from the. storie sleeve, the
stone remains. in contact With the séat while still
rota,tlnc by inertia. i consedueéiice, of this, there
is’a tendency for ‘the stone to mal the finished
seat before the sleeve afid stotie Gomies 10 a stop‘
An object of the present inveéntion is t6 provide
2 device wherein, upoti reléase of the grinding
pressure by reijoval of thé power driving megans,
the rotatmg sleeve is iminediately snd acéirately
removed fronm cortact with ‘the sround seat,
thereby preveiiting marfing of the’ ﬁmshed surs
face by the still rotating storie and sleeve, ",
"Another objéct of thé invention is the prov1-
sion of 8 dev1ce whlch w1th1n a certam ra.nge,

posmon with' respect to the valve seaf, wh1le a.t-
taining the first mehtioned object.

A furthér object is the provision of & sprlng
lifted stoie sleéeve Having means for retammg ‘the
liffing. spring ifl assembled relatlon Wrthm the
stone sleeve.

With the above and othér object§i i view which
wxll be dppatent from the ‘detailed désciiption

which. follows, the irivertion corisists in cértdin
niovel features of construction and conibindtion
of parts which will be readily uriderstood by those
skilled in the.art to which the invention apper-
tains. In the drawmgs which. 1llustrate an €=
bodiment of the invention

Fig. 1 represents in ax1a1 section: a devxce of
this invention with the pilot stem mounted in
the valve guide of an engine block for grinding.a
valve seat; the sleeve and stone bemg in: ra'lsed»

posttion;
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Flg 2 is'a cross sectlon taken along the lme

.2—2 of Fig. 1; afid

Fig. 3is 4 fragmentaly v1ew correspondmg to
Pig. 1, biit showing the position of the ifiter parts
of the t661 when the stone sleeve is deprésséd to
bring the stone in contact With -the se to be
ground.

" In the drawings 4 pilot stem P §howH mounted
in the valve guide Q of an engine moter block,
supports and guldes 5 grihditig stérie sléeve S to
which is secured & Valve Seat gnndmg stone R.
A séparate power driving méans haviig & spmdle
or shaft engageable with the grinding ston sleeve

1§ repréeséntéd in part by dashed 1ihes. Except as

Hsreiniafter nicted, the. pilod stem may bé any of
the types of giiide spindlés Herétofore iiséd siiee
fhe Means of centering and clampmg the . pllot

stem in thé valve guide foim N6 part.of the pré-
sent invention. The stone sleeve S has an -olifér

sléeveé or body (0 i the forin ot 4 Hollow cyhnder
having at the bottom a tubulay extefision-or fieck
1 uponl which the §fone is mounted Threads 12
may - be prov1ded thereon to engige & thréaded
hub portion in the- storié oi the stoné may be Héld
in position by 4, nut and Washer or similar means
screwed onto the extensmn {1, The outer sléeve
i§ rotatably moutited coaxially upon | an mner stas
tionary sleéve I 3 By means of the bail bearmgs 14,
i5;and 6.  The top of thé outer sleeve {0 hasan
accurate bore 11 endiing 4f & bottom shoulder 8

' to receive the oufer races of ‘the pair of Ball béar-
ings { 5 and 18, the bearmg 15 bottoming agamst

the washer 19 resting on the shoulde1 IE A séc-
ond washe¥ 19d vests on the top of. the ‘outer race
of bearing (6, Withih the bore (7. The lower énd

 of .the otiter gleeve is accurately boréd at 20 to

receive. the oiiter race of bearmg 4, whlch bot=
toms on- the ﬁmshed portion 22 of .efid wali 21.
The end Wall is felieved.at 23 t6 ensuré clearance
between the end wall and the botton of the. mner
sleeve arnd the ifiner face of béaring (4. ;
tion 24 of thé outer sléeve above the bearing

is bored séfiewhat larger thaf Bore 20 to afford
clearance with fhe outer race of beanng I8 m as-
sembling the device. The inner race- of the bot=

tom bearing |4 reeeives the lower. end.of the mner“ -

sleeve 13 and butts-against the shoulder-2% pro-
vided thereon, while the inner races of bearings
15.and 16 are fitted onto the upper shouldered end
of the inner sleeve.

The upper end of the outer cylinder 1s ceun-
terbored and threaded at 27 to receivé s:threaded
plug 28, beneath which there is 4 spacer disk 29
bearing on-washer 19¢ on the outer racesof hears
ing 18. ‘There is clearance between spacer29 and
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both the inner race of bearing 16 and the upper
end of the inner sleeve. A centered hexagonal
socket 31 provided in plug 28 serves for the ap-
plication of a portable motor driven wrench or
other high speed stone rotating means. Thus the
assembly is held together by the threaded plug or
bushing 28 maintaining the bearings 15, {6 and
hence the inner sleeve 13, in position.

The axial bore 32 of the inner sleeve is dimen-
sioned for a close sliding fit about the removable
pilot stem P. To prevent rotation of the inner
‘sleeve about the pilot stem during the grinding
‘operations, and hence to avoid wear therebe-
tween, stee] balls 33, movable in the radial pockets
of holes 34 of the inner sleeve and projecting into
longitudinal grooves 35 of the stem, provide rota-

tional purchase between the inner sieeve and the -

pilot stem P. A taper or an inner retaining lip
37 at the inner part of the holes 34 and a ball re-
taining band or sleeve 36 prevent the balls from
‘'slipping out of the pockets. A slight rotation of
the stone sleeve upan insertion of the pilot stem
brings the balls’ into co1nc1dence with the longi-
tudinal grooves to allow the pilot to slide into the
inner sleeve Thereafter further rotation of the
‘inner sleeve with respect to the pilot stem is pre-
.vented, though the 1nner sleeve 1s shdable freely
on the pilot.

“In the upper end of the inner sleeve there is
provided a thimble-like plunger 40 urged down-
-wardly by sleeve lifting spring 41 toward a limit-
ing position determined by the shoulder 42 serv-
ing as-a stop for the flange 43 on the upper end
of’ the plunger. Hence, neither the plunger nor
the lifting spring can escape from the stone-
‘sleeve assembly ‘When it is removed from the pi-
lot stem.. “The upper end of the spring 41 is held
in centered position by the spring locating disk
44 which is retained in the sleeve 13 by the snap
ring 45 engaging-a groove cut in the inner sur-
face of the inner sleeve end. - Thus, when the
stone sleeve is on the pilot stem, as long as no
‘downward pressure is applied to the stone sleeve,
the- plunger 40 in contact with the upper end of
the pilot stem holds the stone lifted out. of ‘con-
tact with the valve seat, as shownin'Fig. 1, where
the drlvmg spindle of the power tool is represent-
ed ‘in cutline form out of driving engagement
with socket 31. “When a power wrench or other
dnvmg means is apphed to the sleeve, (Fig. 3)
the ‘downward pressure- thereof depresses the
stone sleeve against the bias of the spring 41 as
the plunger 40 is moved upwardly by the pilot
stem P relatlve to the sleeve, thus allowing the
stone ‘to come to working contact with the seat
to be ground. As soon as the grmdmg pressure
is released or the -driving tocl is removed from
the socket 31, the sleeve is immediatelyraised
by the action of the spring to lift the stone out
of contact with the surface. Hence, marring of
the finished valve seat, caused by the stone drag-
ging thereon during rotation after driving pres-
sure is removed, is prevented The length of the
longitudinal grooves 35, of the plunger 40 and of
the space -between disk 44 and shoulder 42 are,
of ‘course, dimensioned to- accommodate a va-
riety of actual ‘pilot stem lengths or -effective
lengths resulting from different clamping ad-
justments and use in valve stem gmdes of vary-
mg lengths.

~.This invention may be embodied in other forms
than that shown specifically in the drawings and
described  in the foregoing specification, "and
hence the scope of the invention is indicated by
the following claims rather. than ‘the foregoing

10

5 through said tubular extension,

4

illustrative description. All changes coming
within the meaning and range of equivalency of
the claims are, therefore, intended to be em-
braced therein.

I claim:

1. A valve seat grinding stone sleeve adapted
for use on a pilot stem clamped coaxially in a
valve stem bhore comprising a rotatable hollow
cylinder provided at its upper end with means
for a driving engagement by a separate power
driving means and at its lower end with a co-
axial tubular extension for mounting a valve seat
grinding stone thereon, an inner sleeve {o re-
ceive the upper end of a pilot stem inserted
anti-friction
bearing means rotatably mounting said hollow

- ¢ylinder to said inner sleeve, a plunger movable
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in the upper end of the bore of said inner sleeve
to engage the top of a pilot stem, the upper end
of said inner sleeve being counterbored to pro-
vide an intérnal shoulder in the bore thereof and
the plunger being provided with a retaining rim
to engage said shoulder, bore closure means with-
in said counterbore including a disc and a snap
ring outward of said disc and engaged in a snap
ring groove in said counterbore, and a compres-
sion spring interposed between said closure and
said plunger biasing said plunger toward said
shoulder, whereby the stone sleeve may be de-
pressed relative to the pilot stem and will be
lifted relative to the stem upon release of the
depressing force. ‘ , .
‘2. A valve seat grinding mechanism compris-
ing a pilot stem clampable coaxially in a valve
stem bore and a rotary grinding stone carrier,
said carrier comprising a rotatable hollow cylin-
der provided with means for a driving engage-
ment by a separate power driving means and at
its lower end with a coaxial tubular extension for
mounting a valve seat grinding stone thereon,
an inner sleeve to receive the upper end of said
pilot stem inserfed through said tubular exten-
sion, anti-friction  bearing means rotatably
mounting said hollow cylinder to- said inner
sleeve, pilot stem engaging means carried by the
inner sleeve adapted to prevent rotation of said
inner sleeve on the pilot stem, a plunger-movable
in the upper end of the bore of said inner sleeve
to engage the top of said pilot stem, the upper
end of said inner sleeve being counterbored to
provide an internal shoulder in the bore thereof
and the plunger being provided with a retaining
rim to engage said shoulder, bore closure means
within said counterbore including a disc and a

5 snap ring outward of said disec and engaged in

a snap ring groove in said counterbore, and a
compression spring interposed between said clo-
sure and said plunger biasing said plunger to-
ward said shoulder, whereby the stone sleeve
may be depressed relative to the pilot stem and
will be lifted relative to the stem upon release
of the depressing force.

3. A'valve seat grinding stone sleeve adapted
for use on a pilot stem clamped coaxially in a
valve stem hore comprising a rotatable hollow
cylinder provided at its upper end with means
for driving engagement by a separate power driv-
ing means and at its lower end with a coaxial
tubular extension for mounting a valve seat
grinding stone thereon, an inner sleeve to re-
ceive the -upper end of a pilot stem inserted
through- said tubular extension, anti-friction
bearing means rotatably mounting said hollow
cylinder to said inner sleeve, a plunger movable
in the upper part of the bore of said inner sleeve
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5

to engage the top of a pilot stem, the upper end
of said inner sleeve being counterbored to pro-
vide an”internal shoulder in the bore thereof
and the plunger being provided with a refain-
ing rim to engage said shoulder, bore closure
means within said counterbore including a disc
and a snap ring outward of said disc and en-
gaged in a snap ring groove in said counterbore,
and a compression spring interposed hetween
said closure and said plunger biasing said plunger
toward said shoulder, said plunger being coaxial-
1y recessed to receive one end of said spring and
the disc of said closure means being provided
with an inwardly projecting spring centering boss
about which the other end of said spring is dis-
posed. S
HERBERT M. EMGE.
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