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CRANKSHAFT GRINDING APPARATUS

Albert J.- Sievers,
Calit., and one-third
d, Calif,

¢

Oakland, Calif., assignor
of one-third to Edward w, Oliver,

Piedmeont,

to Phelps E, Gooch, Ozk-

Application February 6, 1937, Serial No, 124,400

11 Claims,

more particularly to the crank pin bearings of a

185t or the like, The present-application

5 forms g continuation, in part, of my co-pending
application Serig] Number 75,514, fileq April 21,
1936.

20 to grinding of the crank shaft. N
The invention Dossesses other objects and fea-

30 as set forth in the claims,
Referring to Said drawings:
Figure 1 is 3 side elevation of an apparatus con-

line I—{ of Figure 3.
) Figure 2is g side elevation of part of the appa-
Tatus illustrated in Figure 1.

Figure 3 is g plan view of the base support of
the apparatus,

Figure 4 is g longitudinal sectional view taken
through part of the base support and substan-
tially on the plane of line 4-—4 of Figure 3.

Figure 5 is g, front elevation of 8 part of the
grinding apparatys which is attached to the crank
shaft.

Figure 6 is g Cross-sectional view of the device
illustrated in Figure 5 and ig taken substantially
on the plane of line 6—6 of Figure 5,

Figure 7is g Cross-sectional view of the device
illustrated in Figure 5 and is taken Substantially
on the plane of line 1—T of Figure 5,

(CL 51—73)

Figure 8 is a fragmentary front elevational
view on a smaller scale showing g modified form
of the invention,

Pigure 9 is a cross-sectional view taken along
the line 9—9 of Figure 8. i 5

_The apparatus of the present invention, gg
hereinabove Inentioned, is barticularly designed
for grinding and truing the crank pin bearings
of crank shafts and the like, such as used in in-
ternal combustion engines of motor vehicles, al- 19

on the floor or other 15

suitable power means 13, such as an electric
motor which ig connected, as by means of a belt g¢
14 to a rotatable drive means 16 are shown in
the form of g plurality of various sized concen-
trically arrangeq pulleys. Mounted on the hub
Support (7 of the pulley shaft 18 ang extended
upwardly from the support 17 is an arm 19 which 25
supports the lower end 21 of g link or connecting
member 22, and the latter In turn Supports, at
its upper end 23 3 Totatable grinding means 24
which is attached to one of the crank pin bear-
ings 26 of the crank shaft 12, In accordance with 30
the present arrangement the bage support {1 is
positioned so as to dispose the axis of the pulleys

16 substantially barallel to the axis of the crank

Ing screws 271 for positioning the general trans- gz
verse plane of the support substantially parallel
to the axis of the crank shaft. :

The grinding meang 24, as more fully set out
in my Co-pending abplication, Serig] Number
aforesaid, comprises an annular member 40

any suitable means such as screws 30, as shown 45

for circumferentig] displacement relative thereto 50

36 of the section 31. Carried in a Plurality of
radial openings 37 in the section 32 for radial
reciprocation therein are a plurality of members‘ 85
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38 which are advanceable in a radial inward
direction to engage the periphery of the crank
pin or other cylindrical surface to be ground.
Preferably, each of the members 38 are formed
at their inner face to receive a plurality of abra-
sive stones or elements 89 which serve on rota-
tion of the assémbly to grind the periphery of

‘the surface with which they are engaged.

As an important feature of the invention, the
holders 38 of the abrasive members are advanced
jointly and simultaneously so that at all times
the abrasive stones will be held at substantially
equal radii from the axis of the crank pin. This
uniform movement of the elements is provided
for in the present embodiment by the engage-
ment of pins 41 on the members 38 in a8 plurality
of spiral grooves 42 in the section 31 so that on
relative circumferential displacement of the sec-
tion 32 relative to the section 34 the members
38 will be uniformly radially displaced by the
grooves #2. This relative circumferential dis-
placement of the sections may be initially effect-
ed by the use of a key 43 which may be inserted
into an opening 44 in the section 32 and is formed
at its inner end with a pinion 46 which is en-
gageable with a plurality of gear teeth 4T formed
over a portion of the inside circumferential face
35 of the section 31.

In accordance with the present invention the
abrasive members after initial setting by the key
as above explained, may be moved inwardly
against the surface heing ground during rotation
of the assembly around the surface so that the
surface may he speedily brought into proper
roundness without stopping the rotation of the
device for readjustment of the abrasive. members.
This inward movement of the abrasive members
against the work during the grinding of the work
is effected in the present embodiment by two as-
sisting constructions. One feature of this ar-
rangement is the utilization of the frictional
drag of the abrasive elements on the work, to
assist in the inward movement of the grinding
members. As will be seen from the drawings,
the rotation of the means 24 is effected by ap-
plying a rotative force directly to the section 31
such as by means of a belt 48 which engages in
a circumferential belt groove 49 in the section 31
and is driven from oneé of the drive pulleys 16.
The means 24 is so postioned around the surface
to be ground and with respect to the direction
of rotation, that the direction of rotation of the
means will be in the direction of a radial outward
extension of the spiral grooves 42. Thus, the
frictional drag on the abrasive elements against
the surface will tend to cause the section 32 to
lag behind the section 31 and accordingly set up
a circumferential force differential between the
sections which force acts through the spiral
grooves 42 and the pins 41 to urge the abrasive
members inwardly during rotation. In many
instances, due to the character of the surface
being ground and the relative hardness and con-
sistency of the abrasive used the inward force of
the abrasive clements against the work caused
by the force differential between the sections, as
above explained, may be considerably smaller
than that which may be used for efficiently
grinding the surface. I have therefore, and in
accordance with the second construction above
mentioned, mounted on the section 32 at the ex-
posed radial side 50 thereof, a plurality of cir-
cumferentially spaced outwardly extending pro-
jections 51 which may be struck during rotation
of tie sections to cause & relative circumferen-

-fiat spring 58
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tial movement of the sections. Usually this
striking action is effected by merely positioning
a relatively heavy implement or tool against the
side 50 of the section 32, so that during rotation,
the projections 51 will strike against the imple-
ment so positioned. If desired, and as will be
understood, the projections 51 may be replaced
by notches, recesses or some other form of ir-
regular surface. ‘

In order that any variant in the rotative force
applied to the section 31, such as caused by any
non-uniformity in the out-put of the driving
mechanism or by vibration or the like shall not
be translated into a corresponding variation in
the force of the abrasive members against the
surface being ground, a check mechanism is
preferably employed to prevent a retraction of
the abrasive members during rotation. This
means, as illustrated in Figure 5, is in the form
of a ball clutch consisting of & ball 52 which is
carried in a recess 53 at the periphery of the sec-
tion 32 and is moved by centrifugal force on ro-
tation of the sections into engagemeny, With the
inner opposite periphery 35 of the section 31 so
that while permitting relative displacement of
the sections in a direction tending to increase
the pressure of the abrasive members against the
surface to be ground, will wedge against and
prevent movement of the periphery 35 upon a
relative movement of the sections in an opposite
direction. ‘On stopping of the rotation the ball
will drop to the base of the recess and away from
the side 35 to permit & free relative displacement
of the sections.

A slightly modified form of the grinding
means 24’ is illustrated in Figures 8 and 9 where-
in the circumferential force differential between

10

20

the sections during rotation for moving the abra- -

sive elements against the work is established, at
least in part, by the resilient spring mecha-
nism. As will be seen from these figures, the
toothed peripheral portion 41’ of the section 31
is engaged by a pinion 46’ carried directly in the
pody of the section 32. The pinion is provided
with a wrench opening §5 for turning of the
pinion and for adjustment of the sections and
such turning may be effected by an ordinary
wrench or by & spring press key 56 here illus-
trated. This key i{s provided with & shank 57
which is engageable in the wrench opening 85
and is provided with a transversely extending
which may be flexed to behind a
stop 60 for urging the rotation of the key and
pinion.

Preferably the abrasive elements 39 are of a
considerable width and may extend axially for
a greater length than the combined axial width
of the sections 3{ and 32 but are preferably some-
what shorter than the
be ground sO that at least & small reciprocation
of the abrasive elements lengthwise over the sur-
face during rotation is permitted. This length-
wise movement of the abrasive members not only
insures a more perfect finish but also assists in
preventing the abrasive elements from clogging up
and becoming partially ineffectual and also like-
1y scoring the surface being ground. The hold-
ers 38 for the abrasive members are .preferably
formed adjacent each of their inner opposite cir-
cumferential spaced ends with a trough 40 for
catching the loss abrasive and preventing the
same from escaping into the inner parts of the
mechanism. :

Due to the pressure of the drive belt 48 tending
to draw the ‘rotatable grinding means 24 down-

length of the surface to .
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wardly in the direption of the pulleys {6, and to
grinding of the pin as may be
caused thereby, I use the intermediate support-
Ing means 22 for supporting the rotatable grind-
ing means 24 in
tion about the crank pin ang to offset the down-
ward pressure of the belt 48, This connecting
member or link 22 is formed of slidably attached
sections 59 and §{ between which

67 carried by the arm 19, Preferably, and as
will be seen in Pigures 1 ang 4, the pin 67 ig ad-
Justably carried by the arm 19 and may be fixeq
in adjusted position as by

face will be bresented to the work and a uniform
and precise abrasive action is insured.

mounted at the end of & screw 19 carried trans.
versely through an end of the feed screw 77 and
may be adjusted transversely by means of the

3

screw for cutting various radif of curvature of
the inner faces of the abrasive elements, .

I claim: ’

1. A crank shaf grinding apparatus for auto-
mobiles and the like comprising, a base support
adapted for Dbositioning under gn automobile and
under the crank shaft thereof, power driven ro-

and flexible drive means connecting said first and
second means,

2. An apparatus for
pin bearings of an automobile or the like with-

said pin bearing.

3. An apparatus for grinding crank shaft pin
bearings ang the like -comprising, g support,
bower driven rotatable meang carried by said sup-
rort and adapted for bositioning of the axis of
rotation thereof Substantially barallel to the axis

rollers mounted on the opposite end of said mem.
ber and engageable in said
wheel, ) :

4. Af apparatus for grinding crank shaft pin
bearings gnqg the like comprising, a support, power
means carried by saiq support

spring Urging an extension of seid sections,
5. An apparatus for grinding crank shaft pin
bearings and the like comprising, ‘g, support,

) of the axis
of rotation thereof Substantially parallel to the
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axis of said shaff, means adapted for assembly
around a crank pin pearing of said shaft and pro-
vided with an abrasive element effective to grind
said bearing on rotation of sald means, drive
said first and second named
means, and a member mounted on said support
and supporting said grinder means in substan-
tially concentric relation around sald pin bearing
and comprising, & pair of slidably attached tele-
scopic sections, & spring connecting said sections
and resiliently urging the same to an extended
position, and means adjustably positioned on one
of said sections and engageable with sald spring
for controlling the expansible force of said spring
against said sections. .
6. An apparatus for grinding crank pin bear-
ings of & crank shaft or the like without removing
the shaft from its engine mounting comprising, &
base support adapted for mounting in spaced
relation to said shaft, power driven rotatable
means carried by said support and arranged for
positioning of the axis of rotation thereof sub-
stantially parallel to sald shaft, rotatable grinder
means adapted for assembly around & pin bearing
of ‘said shaft, drive means connecting said first
and second means, an arm on sald support pro-
viding a bearing portion intermediate said first
and second means, said bearing portion having
an axis substantially parallel to the axes of said
first and second means, and a member provided
with a forked end engageable with said arm bear-
ing portion and engageable with said rotatable
grinder means for supporting the latter in sub-
stantially concentric relation around said pin
bearing and being adapted for fulcruming on said
arm bearing portion at right angles to its axis
to displace said grinder means longitudinally on
said pin bearing. .
7. An apparatus for grinding crank pin bear-
ings of a crank shaft or the like without removing
the shaft from its engine mounting comprising,
a base support adapted for mounting in spaced
relation to said shaft, power driven rotatable
means carried by said support and arranged for
positioning of the axis of rotation thereof sub-
stantially parallel to said shaft, rotatable grinder
means adapted for assembly around a pin bearing
of said shaft, drive means connecting said first
and second means, an arm on said support inter-
mediate said first and second means and radially
extending from said flrst means and adjustable
about the axis thereof, and means supported on
said arm and engageable with said second named
means for supporting the latter in concentric
relation around said crank pin bearing.

8. An apparatus for grinding the crank pin

9,138,358

pearings of & crank shatt or the like comprising,
positioning opposite

a base support arranged for
to and spaced from sald crank shaft, & plurality
of concentric drive pulleys carried by said sup-
port, a rotatable grinding means adapted for
assembly around & crank pin bearing, belt means
for driving said grinding means from said-pulleys,
an arm carried by said support and radially ex-
tending from the axis of sald pulleys and having
a portion overlying said pulleys, and means
mounted on said portion and engageable with sald
grinding means for supporting the latter in sub-
stantially concentric relation around said pin,
sald portion being adjustable relative to said arm
for positioning opposite to each ot sald pulleys.

9. A crank shaft grinding apparatus for auto-
mobiles and the like comprising, & base support
adapted for positioning under an automobile and
under the crank shaft thereof, power driven ro-
tatable means carried by said support with the
axis of rotation thereof adapted for positioning
substantially parallel to the axis of rotation of
said shaft, means for adjusting the plane of sald
support for positioning the same substantially
parallel to said shaft, rotatable grinder means
arranged for assembly around one of the crank
shaft bearings, means supporting said grinder
means from said base support in concentric rela-
tion around said bearing, and drive means con-
necting said first means and said grinder means.

10. A device for grinding cylindrical surfaces
or the like comprising, & ring member adapted for
mounting around said surface, & plurality of
members carried by said ring member and mova-
ble radially thereto for engagement with said sur-
face, means effective to move said members joint-
Iy and equally in & radial direction relative to
said ring member, & spring means for actuating
said last named means.

11. A device for grinding cylindrical surfaces
or the like comprising, & ring member adapted for
mounting around said surfaces and having sec-
tions movable relative to each other circumfer-
entially, & plurality of members carried by said
ring member and being movable radially with
respect thereto for engagement with said surface,
means actuated by & circumferential force differ-
ential between sald sections to urge said second
named members radially inwardly with respect
to said ring member, & gear portion on one séc-
tion, a pinion carried by the other section and
engageable with said gear portion, and spring
means connected to said pinion and urging rota-
tion of the latter and establishing the aforesaid
force differential.
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