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This invention relates to gr-in,ding. and,

more particularly, to an art and apparatus
for grinding articles or bodies having a cir-
cular cross section. ; o
One of the objects of this invention is to
provide practical apparatus of efficient and
reliable action for grinding articles or bodies
of “circular cross section and capable of

. grinding such articles in various forms.
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Another object is to provide apparatus of the .

above nature in which convenience and sim-
plicity of manipulation are combined with
ruggedness and durability of construction.
Another object is to provide apparatus of

the above nature readily adaptable to meet.

various conditions of use. Another object

also is to provide a simple and practical art.

of grinding articles which may be readily

and inexpensively carried on and with ac-

cirate and dependable results. Other ob-
jects will be in‘part obvious or in part
pointed out hereinafter. ‘

The invention accordingly consists in the
features of construction, combination of ele-
ments, arrangements of parts and in the
several steps and relation and order of each
of the same to one or more of the others all
as will be illustratively described herein, and
the scope of the application of which will
be indicated in the following claims.

In the accompanying drawings in which
is shown one of various possible embodi-
ments of the mechanical features of this in-
vention, : .

Figure 1 is a plan view of the grinding
apparatus, certain parts being broken away;

Figure 2 is a sectional view taken on the
line 2—2 of Fig. 4; ‘

Figure 3°is a plan view on san enlarged
scale of certain parts of the apparatus shown .

in Fig. 1, certain parts being broken away
and shown in section to illustrate more
clearly certain features of construction; ~
Figure 4 is a side elevation, partly in sec-
tion and with certain parts broken away to
show the "construction more clearly, as
" viewed from the bottom of Fig. 3; :
Figure 5 is a view in plan substantially
similar to that of Fig. 8, but shows a modi-
fied form of apparatus; and o

Figure 6 is a partial side elevation as

viewed from the bottom of Fig. 5.

Similar reference characters refer to sim-
ilar parts throughout the several views of
the drawings. :

Referring now to the drawings and more
particularly to Fig. 1, there is shown a main
supporting frame 10 provided at its top por-
tion with suitable pairs of ways 11 and 12
extending longitudinally of the main frame
10 and adapted to slidably support thereon
the carriages 13 and 14 respectively. At the
adjacent ends of the carriages 13 and 14 are
provided pairs of bearings 15 and 16 respec-
tively adapted to rotatably support the
shafts 17 and 18 respectively. The shaft 17
is provided with a pulley 19 intermediate the
bearings 15 and has mounted upon an- over-
hanging ‘end thereof what will be herein
termed a regulating wheel 21. The shaft 18
is provided with a pulley 20 and upon its
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overhanging end is mounted to rotate there- .

with what will be termed a grinding wheel

22.

The regulating wheel 21 and the grind-
ing wheel 22 may conveniently be made of
suitable abrasive material and, as will be seen
in Fig. 2, the wheels 21 and 22 are adapted
to present operative surfaces, indicated at
21» and 929 respectively, approaching each

" other. The wheels 21 and 22 are rotated by

means of their respective pulleys at speeds

which are respectively low and high, the

grinding wheel 22 being driven at a suitable
grinding speed. Moreover, the wheels are
rotated in such directions, as indicated by
the arrows in Fig. 2, as to present the opera-
tive surfaces 21* and 22¢ traveling in oppo-

‘site directions.

As will be seen in Fig. 1, the carriages 13
and 14 with their respective wheels 21 and

7
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92 may be moved in their respective ways -

toward or away from each other, suitable
screws 23 and 24 operated by the hand
wheels 23* and 24® being provided for bring-
ing about this adjustment.

o5

As shown in Fig. 1, the wheels 21 and 22

operate within a housing 25, shown broken

away in this figure, the housing 25 being
suitably secured to the front of the mamn
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frame 10 of the machine. Turning now to
Fig. 4 of the drawings, part of this housing
construction is more clearly shown in section

and it will be noted that the housing 25 is.

provided with a front wall 26 and 2 rear
wall 26° bridged by the rib 26° between the
wheels to form a horizontal supporting sur-
face. Upon the latter rests a casing 27 in
general of a cylindrical shape but plane-
faced on its under side to rest upon the bridg-
ing rib 26® and adapted to extend rearward-
ly between the wheels 21 and 22. The casing
27 has adjacent its forward end a down.
wardly extending lug or plate 28 preferably
integrally formed therewith by means of
which the casing 27 is secured in position to
the front wall 26, a suitable screw 29 serving
to make the connection therebetween.

The casing 27 is bored out throughout
substantially its entire extent, as indicated
at 30 (see Iig. 2), to provide a cylindrical
bearing or guiding surface, and within the
casing 27 is housed for slidable movement
therein a substantially cylindrical bar 31.
Suitable caps 82 and 33 are mounted upon
the respective ends of the casing 27 thereby
to effectually enclose and protect the rela-
tively sliding surfaces of the parts therein.

At the forward end of the bar 31 and
upon the under side thereof, as is more
clearly shown in Fig. 4, there is formed a
rack 84 adapted to mesh with a spur gear

~ 35 fixedly mounted upon the stud shaft 36
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which is rotatably supported between {he
spaced lugs 37 and 38 (see Fig. 3) integral-
ly formed with the casing 27, the latter
being suitably slotted or apertured to per-
mit the gear 35 to extend into the casing
27 for engagement with the rack 34. Upon
the outer end of the stud shaft 36 is mounted
a handle 39 by means of which the spur gear
35 may be  manually operated. Thus,
referring to Fig. 4, a clockwise continuous
movement of the gear 35 moves the bar 31
inwardly within the casing 27, and upon
a counter-clockwise movement of the handle
59 and gear 35 a reverse movement of the

- bar 31 takes place, it being noted that the
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movement of the bar 31 throughout its
range is brought about by a substantially
continuous movement of the gear 35 with
its associated operating handle 9. »

At two spaced points'in the upper surface
of the bar 31, preferably one on each side
of the wheels 21 and 22, are provided in-
clined surfaces 40 and 41; and at two sub-
stantially similarly spaced points in the cas-
ing 27 the latter is provided with vertically
extending cylindrical openings 42 and 43
extending preferably entirely through the
casing 27, The casing 27, moreover, has
formed around the openings 42 and 43 and
extending' upwardly, as viewed in F ig. 4,
sleeves 44 and 45 respectively. A pair of
posts extending in a general upward direc-
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tion and indicated generally at 46 and 47
are associated with the inclined surfaces 40
and 41 respectively of the bar 81 and it will
be seen that the posts 46 and 47 have in-
tegrally formed therewith the downwardly
extending, substantially cylindrically shaped
portions 46* and 47> respectively, slidably
mounted within the vertically ~extending
guiding sleeves 44 and 45 respectively.
tach of the portions 46 and 47+ of the
vertically extending posts 46 -and 47 is slot-
ted at the lowermost end theréof in order
to straddle the bar 81 which is cut away
upon the lateral sides adjacent the inclined
surface portions 40 and 41, as is more clear-
ly shown in Fig. 2 in connection with the
post 46. Thus, as shown in Fig. 2, the
lowermost end of the portion 46 of the
post 46 is slotted as at 46, and in this figure
is also clearly shown the manner in which
the slotted portion straddles and overlaps
on each side the cut-away portion of the
bar 81. The latter is thus held against ro-
tation about its axis and the constant en-
gagement of the gear 35 with the rack 34
is thus assured.

It will thus be seen that upon movement
of the bar 31 in the manner hereinbefore
described and in a direction to the right as
viewed in Fig. 4, the inclined surfaces 40
and 41 are operative upon the downwardly
extending portions 46® and 47* of the sup-
porting posts 46 and 47 respectively to give
the latter a continuous upward movement
as viewed in Fig. 4. Similarly, movement
of the bar 31 to the left permits a retro-
grade movement of-the posts 46 and 47 to
take place. As conducive to greater clarity
of expression, the upward movement of the
posts 46 and .47 with associated parts to
be hereinafter described will be hereinafter
termed an outward movment, and the retro-
grade movement will be hereinafter termed
an inward movement, reference being had
more particularly to Fig, 2 of the draw-
ings, wherein such movements will be seen
to be respectively outward and inward with
respect to ‘the approaching operative sur-
faces 21* and 22 of the wheels 21 and 92
respectively. '

The posts 46 and 47 are in general of a
substantially cylindrical shape and are slot-
ted along substantially the axis thercof as
at 46° (Fig. 2) and 47° (Fig. 3). Within
the slots 46° and 47¢ is positioned a work-
supporting member 48 of sufficient extent
or length to extend between the operative
surfaces of the wheels 21 and 22. The work
support 48 is secured to the post 46 by
means of the bolt 49, the head 49* of which
extends through a slot 46% in one-half of the
post 46 to hold the bolt 49 against turning,
the body portion of the bolt 49 extending
through a slot 46° in the other half of the
post 46 and extending vertically with re-
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spect thereto. By this construction it will
be seen that the one end of the work sup-
port 48 may be rigidly secured to the’ post
46 and vertically adjusted: with respect
thereto. A substantially similar construc-
tion is employed for securing the other end
of the work support 48 within the post 47,
this construction being more eleatrly shown
in section in .Fig. 3. wherein the slot 47¢
in one half of the post 47 for holding the
head of the bolt 50 against rotation is clear-
ly shown. - It will thus be noted that the
work support 48 is thus rigidly supported

“ at two spaced points, one at each side of the

20

25

30

wheels 21 and 22, and that each end of the
work support 48 is independently adjust-
able vertically with respect to the support-
ing posts 46 and 47. ’ :

Referring now to Fig. 2 of the drawings,
it will be noted that the work support 48
is milled or cut away at its upper lateral
portion and throughout substantially its

,entire extent to provide a recess for accom-
‘modating a suitable wear strip to.be ex-

posed to the work supported by the work
support 48. As shown in this figure, the
wear strip 51 is accommodated within the
recessed portion of the work support 48 and
its upper end face is exposed to the wori,
generally indicated at 52, for contact there-
with. The wear strip 51 is preferably made
of .a suitable metal, such as rteel, and is

. preferably hardened so as to effectively re-

sist wear. Turning now to Fig. 4 of the
drawings, it will be seen that I prefer to
make the strip in a plurality of sections, as
indicated for example at 512, 51® and 51°.

" Each of the sections is slotted preferably at
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its respective ends, as at 53,.the slots 53
extending in a vertical direction and each .
adapted to have passed therethrough a screw
b4 extending into the work support 48. The"
wear strips 512, 51° and 51¢, thus associated
in endwise relation, miay be independently
adjusted with respect to the work: support
48 in order that their upper end faces ex-
posed for contact with the work 52 may be
placed in alignment with each other.

As will be more clearly understood here-
inafter, the maximum wear on the wear
strips oceurs in those parts thereof substan-
tially immediately between the operative
surfaces of the wheels 21 and 22 and by pro-
viding a wear strip of a plurality of sections
as above described it will be seen that those
sections or parts of the wear strip subjected
to greatest wear may be readily readjusted
for alignment with the remaining parts or,
moreover, may be readily removed for re-
grinding, for example, or retruing and then
replaced and aligned with the other sections.
Moreover, the detrimental effects usually re-
sulting by reason of warping due to hard-
ening where a continuous wear strip is em-
ployed are effectively avoided and greater -

1,585,
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accuracy and uniformiﬁy of product at-

tained. -

_ It will thus be noted that upon movement
in a vertical direction of the posts 46 and
47 as viewed in Fig. 4, the work support 48
will partake of a substantially similar move-
ment, namely, inwardly or outwardly be-
tween the operative surfaces 21* and 22* as
viewed in Fig. 2 of the drawings, and it
will moreover be noted that such: continu-
ous movement of -the work support 48 is
positively controlled at two spaced points
ther'ein, thus assuring the maintenance at
all times of the proper alignment and rela-
tion of the several parts. '
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As shown in Fig. 4, pairs of tension -

springs 55 and 56 are in- engagement at.

their respective ends with the work support
48 and the casing 27 and tend normally to
hold the slotted parts of the extensions 46*
and 47¢ of the posts 46 and 47 in snug con-
tact with the inclined surfaces 40 and 41
respectively, and thus insure a positive con:
trol of the inward or outward movement of
the work support 48 in response to the ac-
tuating mechanisms hereinbefore described.

Adjacent the ends of the casing 27 and
upon the upper surface thereof (see Tig.
4) are provided the bosses 57 and 58 within
which are threaded the cap screws 59 and
60 respectively. - The bosses and their asso-
ciated cap screws are positioned substan-

tially within the path of inward movement
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of the work support 48 and act to limit the

extent of such inward movement of the work
support 48. The .height of the abutting
screws 59 and 60 may be readily varied and
it will be noted that these adjustments may
be made independently of each other so that
the extent of inward movement of each
end of-the work support 48 may be pre-
determined at will. ' The limiting serews 59
and 60 are provided with lock nuts 592 and
60* respectively in order to lock the screws
at the desired height ofadjustment. Thus,
upon movement of the bar 31 to the left or
into the position as shown in Fig. 4, the
work support 48 is positively moved in-

wardly between the operative surfaces 21*.
and 22* and the extent of such movement, it .

will be seen, is positively controlled or
limited. B ,
Considering now the operation of the ap-
paratus, it will be first assumed that the
work support 48 is adjusted within the

“posts 46 and 47 so that the upper end faces

of the wear strips 51 present to the work 52
intended to be supported thereon a path of
travel substantially horizontal. The wheels
21 and 22 are rotated as hereinbefore de-
seribed, and at this point it may be noted
that the axis of the regulating wheel 21 is
slightly tilted in a vertical plane with re-
spect to the axis of the grinding wheel 22,
so that the operative surface 212 of the regu-
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‘lating wheel 21 is given a path of travel
which makes an angle with the path of
travel of the work 52 determined by the
work support 48. In Fig. 1 of the draw-
ings this relative inclination of the axes of
the two wheels is not shown in order to avoid

- complexity of illustration, but in Fig. 3 of.

the drawings the portions of the wheels 21
and 22 are clearly shown in the above re-
lation. As hereinbefore noted, and as is
more clearly shown in Fig. 2, the operative
surfaces 21* and 29 of the two wheels ap-

- proach each other and present on each side

of the work support 48 and adjacent thereto
oppositely disposed operative portions of
these surfaces adapted to operate upon the
work presented thereto. The operative sur-
faces of the wheels 21 and 22 are, moreover,
s¢ trued by suitable truing devices that the

adjacent and opposed operative portions of

the approaching surfaces 21* and 22* are
more distant from each other at one end of

the wheels in an axial direction than at the

other. In Fig. 3 of the drawings, the op-
posed operative surfaces of the operative

_ portions 21* and 22* of the two wheels are

30
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shown farther apart at the right-hand end
thereof than:at the left-hand end thereof,
presenting to the work 52 lines of contact

or operative portions of the surfaces which

make an angle with each other as viewed in
Fig. 8.
- The actuating mechanism is first operated

lo move the bar 81 to the right, as viewed

in Fig. 4, thus to move the work carrier 48
outwardly between the approaching opera-
tive surfaces of the two wheels, as viewed

“in Fig. 2. The work 52, herein shown as a

40

48

twist drill, is thereupon placed upon the

work support 48, the section 52¢ which it is-

desired to grind larger at one end than at the
other being positioned ‘substantially above
the approaching operative surfaces, and the
section 520 thereof or the shank of the drill
being positioned exterior of the approaching
operative surfaces and beyond the ends

thereof which are of minimum separation.

~ In order to maintain the work 52 upon the
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work support 48 when the latter is thus
moved outwardly and held in outermost
position there are mounted upon the respec-
tive halves of the post 46 L-shaped guides
61 and 62 each suitably slotted as at 63 and
secured to the post 46 by means of the
screws 64. The guides 61 and 62 may thus
be independently adjusted toward or away
from each other to accommodate there-
between work of different diameters and
thus act to temporarily maintain the work
52 on the work support 48. The inner faces
of the guide plates 61 and 62 I prefer to pro-
vide with wear plates 61* and 62* respective-
ly, each detachably secured to its respective

. guide plate by means of screws 65, and each

1,585,089

preferably composed of a suitably hardened -

metal.
The actuating mechanism is thereupon op-

~erated to move the bar 31 with associated.

inclined surfaces 40 and 41 to the left and
into the position as shown in Fig. 4, thereb

moving the work support 48 with the WOI‘?;
52 thereon inwardly, as viewed in Fig. 2,
between the approaching operative surfaces
21* and 22* and to present the work 52 to
the opposed operative portions of these sur-
faces related to each other as hereinbefore
described. The regulating wheel 21* acts to

70
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control the rotation of the work 52 upon the °

work support 48 during the action thereon

by the grinding wheel 22 and the latter
is effective to grind the right-hand end of
the section 52* of the work 52 larger than the-

left-hand end of this section, thus grinding
this section in tapered form to an extent
determined by the angular relation between
the operative portions of the two surfaces.

The regulating wheel 21, however, in hav-
ing the path of travel of its operative sur-
face 21* make an angle with the path of
travel of the work 52 as determined by the
work support 48, is effective also to feed the
work 52 along the work support and in a
direction to the right, as viewed in Figs.
3 and 4. :

As the work 52 is thus moved in a direc-
tion substantially along its axis, the right-
hand end emerging from the opposed op-
erative portions of the two wheels is received
between two spaced L-shaped guide plates
66 and 67 adjustably mounted upon the two
halves of the post 47 as by means of the
screws 68. The construction of these guide
plates 66 and 67 is preferably substantially
similar to that of the guide plates 61 and 62
hereinbefore described, and it will be noted
that the guide plates 66 and 67 are similarly
provided with wear plates 66* and 67* re-
spectively. The free end of the work 52
thus emerging from the more distant ends
of the opposed operative portions of the
wheels is guided by means of these guides
66 and 67 as the work is fed along the work

-support 48 by the regulating wheel, the other

or less-distant ends of the operative portions
of the two surfaces being effective to grind
the exteriorly positioned portion 52° or
shank of the drill substantially cylindrical.
After the body operated upon has thus been
passed or fed along the work support 48
and the grinding action thereon completed,
the actuating mechanism is operated to move
the work support outwardly between the

approaching operative surfaces, whereupon -

the finished work is removed from the work
support and replaced by the piece to be sub-
sequently operated upon, whence the cycle
hereinbefore described is repeated. -

It will be noted that the work 52 placed
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upon the work support 48 when in outer-

most position is held out of contact with
“ the operative surfaces of the two wheels

during the inward movement thereof and
is presented to the opposed operative por-
tions of the operative surfaces substantially

when the limit of the inward movement of

_ the work support is reached. Moreover, the

inward movement of the work support is at
each inward movement thereof halted at the
same predetermined point so that the work
is each time presented to the desired and

intended operative portions of the surfaces
related to each other in predetermined’

manner, as hereinbefore described. The at-
tainment of accurate and uniform results is
thus assured and it will be noted that the
operation and manipulation of the appara-
tus is carried on in a simple, dependable
and reliable manner.
that the action of the apparatus hereinbe-

. fore described has been set forth as taking
. place upon a drill, in which it is desired to

26
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grind the operative portion thereof in

tapered form, only for convenience of illus-

tration, and that the relation of the opera-
tive surfaces of the opposed operative por-
tions thereof may be readily changed to meet
varying conditions of use. Thus, for ex-
ample, where it may-be desired to grind a

. body of circular section to a form having a

35
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greater taper than that of the body above

assumed for illustrative purposes, the oper-.

ative portions of the two wheels may be

-made to include therebetween a greater angle

than hereinbefore set forth; and that where
such a greater taper is desired to be formed,

it may be desirable to incline the work sup-
port 48 with respect to the horizontal.

Such
change may readily be made by independ-
ently -adjusting the respective ends of the
work support 48 vertically in the posts 46
and 47, and the limiting stops 59 and 60

may be correspondingly adjusted to differing
‘elevations to properly limit the inward

movement of the work support 48 thus in-
clined.

- It will also be noted that, as shown in

- Fig. 1 of the drawings and as hereinbefore

described, the wheels 21 and 22 may be
readily adjusted toward and away from each

“.other in order that their operative surfaces

55

and, the operative portions thereof may bear
the desired relations with respect to the work
support, this adjustment of the wheels being
made use of particularly for adapting the

. apparatus for operation upon varidus sizes

60

or diameters of work.
"It might also be noted at this point that

_ the extent of inward movement of the work
.support may be readily varied by changing

the adjustment of the limiting screws 59-and

" 60 In acéordance with different diameters of

65

work that may be operated upon and so that,

It will be understood-

is intended to be 0peratea. upon the inward
movement of the work support 48 may be

made less in order that the work may be:

properly positioned to the lines of contact or

operative portions of the surfaces of the two
wheels. In reverse manner, when larger
diameters of work are to be operated upon,
it may be desirable to permit a greater in-
ward movement of the work support 48 to
take ‘place in order that substantially the
same lines of contact. or operative portions

‘of the surfaces of the two wheels are pre-

sented to the work. _ ‘
It will be noted that during the grinding
action of the apparatus as hereinbefore de-
scribed a suitable cooling liquid is applied
to the operative surfaces of the wheels and to
the work, and in Fig,. 2 is shown a pipe or con-
duit 69 for supplying fluid to the work. This
fluid niot only maintains the active parts of
the apparatus cool, but also carries away with
it the particles removed by the grinding
action from the work. It will be seen that
the casing 27 substantially entirely encases
the actuating mechanisms therein “housed
and thus effectively protects these mecha-
nisms from the destructive effects of the
fluid - and the particles carried - thereby.
Referring now to-Figs. 2 and 4 of the draw-
ings, it will be seen that the posts 46 and
47 are provided with downwardly extend-
ing skirts 46' and 47' respectively, each
overlapping laterally the upwardly extend-
ing guiding sleéve formed in the upper part
of the casing 27. The skirts 46! and 47,
moreover, are of sufficient extent to effectively
overlap the guiding sleeves 44 and 45, re-
spectively, throughout substantially the en-
tire relative movement that takes place be-
tween the sleeves and their respective posts.
The ingress of cooling fluid with its con-
tained particles to the actuating mechanisms
is thus effectively prevented.
In Figs. 5 and 6 of the drawings I have
shown a- modified form of certain of the
features of my invention. . It might be noted
that parts of the apparatus shown in these
two figures which are substantially similar
to the constructions hereinbefore described
are denoted by like reference characters and
will not now in detail be again described.
Referring more particularly to Fig. 5, note

-might be made, however, that the operative

surfaces 21* and 22* of the regulating wheel
21 and the grinding wheel 22, respectively,
have opposed operative portions which are
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more distant -from each other at the left-

hand end-than at the right-hand end as
viewed in this figure. It will be recalled
that in Fig. 3 the opposed operative por-
tions of the two wheels are related to each
other in the reverse manner, that is, they

-are nearer to each other at the left-hand end

than at the right.-- The work support 48

128

for example, when work of smaller diameter and wear strips 512, 51° and 51° are related 130
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“to each other and to the other mechanisms

as already hereinbefore described. Simi-

~ larly; also, in Fig. 5 are shown the guide
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plates 61 and 62 at the left-hand side of the
two wheels, as also are the guide plates 66
and 67 at the right-hand side of the wheels.

Upon the work support 48, however, and
preferably exterior of the guide plates 66
and 67, there is mounted an abutment 70
as by the screws 71, the abutment 70 being
interiorly threaded to support therein an
adjustable stop conveniently taking the form
of a cap screw 72. The stop 72 has its one
end extending bietween the guide plates 66

-and 67, and reference to Figs. 5 and 6 will

readily show that this end may be con-
veniently adjusted lengthwise of the guid-
ing path formed between the guide plates
66 and 67, a lock nut 72* serving convenient-
ly to lock the stop in desired position.

In the operation of this apparatus the

+ work support 48 is first moved outwardly
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between the approaching operative surfaces
of the two wheels whereupon the work, here-
in again illustratively set forth as a drill
52, is placed upon the work support 48 with
part of the operative section 52* of the work
52 resting between the guide plates 61 and
62, the latter functioming thus to tempo-
rarily support the work on the work sup-
port 48. Preferably the shank 52 of the
work 52, which shank portion it is desired
to grind cylindrically as distinguished from
the tapered form desired to be given the
section 52%, is maintained in position on the
work support 48 well within the range of
the operative surfaces of the two wheels.
The work support 48 is thereupon moved
inwardly between the approaching surfaces
of the two wheels as hereinbefore described,
thus presenting the work to the opposed
operative portions of the surfaces which, as
above mnoted, progressively approach each
other in a direction from left to right as
viewed in Fig. 5. The regulating wheel 21
thereupon controls the rotation of the work
52 during the action thereon of the grind-
ing wheel 22, but the regulating wheel 21
also acts to feed the work 52 toward the

right as viewed in Figs. 5 and 6. The right-

hand end portions of the operative portions
of the two surfaces are thus effective to
grind the shank portion 520 substantially
cylindrically as it travels in the above-men-
tioned direction, the shank 52° emerging
from the ends of the operative portions
nearest to each' other. During this action

.it will be noted that the section 52* of the

work 52, which section it is desired to grind

~ in tapered form, is gradually fed in the di-

rection along its axis and into the angle
formed by the operative portions of the sur-
faces. The section 52* of the work is thus
operated upon and ground into tapered
form, the feeding action upon the work be-
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ing halted or limited by the adjustable stop
72 against which the work 52 abuts when
brought into the position shown in Figs. 5
and 6. Preferably the stop 72 is so adjusted
that the feeding action is terminated when
the left-hand end of the work 52 has been
brought just within the opposed operative
portions of the two surfaces, that section of
the work 52 being thus held between these
operative portions being ground to the de-
sived tapered form. ,

The work support 48 is thereupon moved
outwardly in the manner hereinbefore de-
seribed to earry the work 52 out of operative
relation from the opposed portions of the
two surfaces, the guide plates 66 and 67 be-
tween which the shank 520 of the work has
been fed during the actions hereinbefore de-
scribed acting to hold the work in position
upon the work support 48 during this out-
ward movement. The work is thereupon re-
moved, whence the cycle of operation is re-
peated.

It may be noted that the desired angular
relation between the opposed operative por-
tions of the two surfaces, which relation
acts materially to determine the degree of
taper given the work, may be attained in
any suitable manner, as for example by suit-
able truing devices known in the art, or any
other convenient manner.,

It will thus be seen that there has been
provided in this invention an art and ap-
paratus in which the several objects of the
mvention hereinbefore noted and many ad-
vantages are efféctively achieved. It will

-

P

ic

be noted that the apparatus-is of rugged and

durable construction, is of convenient and
simple manipulation, and is well adapted to
meet the conditions of hard, practical use.

10

As many possible embodiments may be

made of the mechanical features of the above
invention and as the art herein described

might be varied in various parts, all without 411
-1

departing from: the scope of the invention,
it is to be understood that all matter herein
set forth or shown in the accompanying
drawings is to be interpreted as illustrative
and not in a limiting sense. :

I claim as my invention:

1. In apparatus of the general nature of
that herein described, in combination, a
grinding wheel rotatable at relatively high
speed, a regulating wheel rotatable at. rela-
tively low speed, said wheels being adapted
to present approaching operative surfaces
traveling in opposite directions and to pre-

sent opposed operative portions for action’
‘upon work presented thereto, work support.

ing means adapted to be moved to posi-

11!

120

125

tion work supported thereon in or out °

of operative relation to the operative por-

‘tions of said surfaces, the path of travel

of the operative surface of said regulat-
ing wheel being inclined with respect to

130
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~ that herein described, in combination, a pair.
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the path of travel of work along said sup-
porting means, means for preventing work
- on said work supporting means from con-
tacting with said grinding wheel . prior to
8- movement of said supporting means inward-
ly to present the work to said operative por-
tions of-said two wheels, and guiding means
associated with said supporting means and
arranged to receive said work as it is fed out
10 of operative relation to said two wheels by
said regulating wheel.

2. The herein described art which consists
in placing a work piece of round section
upon a movable work support which extends

16 between the approaching operative surfaces
of a grinding wheel and a regulating wheel,
the path of travel of the operative surface
of the regulating wheel being inclined to
the path of travel of the work in a general

20 axial direction, moving the work support in
a direction substantially transverse of itself
to carry the work piece into operative rela-

tion to the opposed operative portions of the

two wheels, and then permitting the regu-

25 Jating wheel to feed the work piece in a

general axial direction, i
+ 8. The herein described art which consists
in placing a work piece of round section
upon a movable work support extending be-
30 tween the approaching operative surfaces of
a grinding wheel and a regulating wheel, the
path of travel of the operative surface of the
/regulating wheel being inclined to the path

- of travel of the work piece in a general axial

35" direction, and the two wheels having adja-

* cent operative portions more distant from .

“each other at one end thereof than at the
‘other, moving the work support in a direc-
tion substantially transverse of itself to car-
40 ;v the work piece into operative relation
to the opposed operative portions of the two
- wheels so that the latter act to reduce a por-
tion of the work piece to substantially ta-
pered form, and in permitting the regulat-
45 ing wheel to move the work piece in an axial

direction so that the least distant parts of -

the opposed operative portions of the two
wheels ‘will reduce ‘another -portion of the
work piece to substantially cylindrical form.

4. In apparatus of the general nature of

of wheels one of which has an abrasive ac-
tive surface, means mounting said wheels to
present operative surfaces approaching each
55 - other in one plane, said wheels being ddapted
to present coacting operative portions in
greater proximity to each other at one end
than at the other in-a plane making an angle
with said other plane, a work support ex-
.60 tending between said wheels arranged to sup-

port work thereon with a section of the work

extending exteriorly of said oppesed oper-
ative portions of said wheels and means for
_ umoving said work support inwardly between

705 said approaching operative surfaces and to-

7

bring the work thereon into operative rela-

tion to said operative portions of said wheels
with a section of said work extending exte-
rior of and beyond the one end- of said op-
erative portions. - : '
5. In apparatus of the general nature of
that herein described, in combination, ‘a

- grinding wheel adapted to be rotated at a

relatively high speed, a regulating wheel
adapted to be rotated at a relatively low
speed, said wheels being adapted to present
operative surfaces traveling in opposite di-

0

b

rections and said grinding wheel being

adapted to present an operative portion of
progressively increasing distance of separa-
tion from the operative portion of said reg-
ulating wheel, and means for supporting a
substantially round body between said
wheels and in operative relation to the op-
erative portions thereof, the path of travel
of the operative surface of said regulating

80

85

wheel making an angle with the path of . ‘

travel of said body along said-supporting
means, said regulating wheel acting to con-
trol the rotation of said body during action
thereon by -said- grinding wheel and said.
operative portion of said grinding wheel

acting to grind a section of said body greater -

in diameter at one end thereof than at the
other and that portion of $aid grinding
wheel of least distance ‘from the operative
portion of said regulating wheel acting to
grind cylindrical another section of said
body as said regulating wheel feeds said
body -along said supporting means.

6. In apparatus of the general nature of

100

that. herein described, in combination, a
grinding wheel rotatable at a relatively high -

speed, a regulating wheel rotatable at a rel-
atively low speed, said wheels being adapted

posite directions and to present operative
portions of said surfaces of progressively
increasing distance of separation, means for
supporting a substantially round body be-
tween.said wheels with a section of said body

0B

B4

_to present operative surfaces traveling in op-

110 -

in- operative relation to said operative por- .

tions of said wheels and with another section

‘of said body extending exteriorly of said

operative portions and "beyond the ends
thereof of minimum separation, the path of
travel of the operative surface of said.regu-
lating wheel making an angle with the path.
of travel of said body along said supporting
means whereby “said regulating wheel acts
to feed said body along said: supporting
means and in a- direction toward the:ends
of said .operative pertions of said surfaces
of maximum separation. ., )

7. In apparatus of theigeneral nature of
that herein described, in combination, a
grinding wheel rotatable at a relatively high

i )

156
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126 .

speed, a regulating wheel rotatable at a rel-

atively low speed, said wheels being adapted

to prese_nt operative- supfaces traVehng in
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opposite directions and approaching each
other in one direction and to present oper-
ative portions of said surfaces of progres-
sively increasing distance of separation, and
means for carrying a substantially round

body between said approaching operative

surfaces and for supporting said body with

a section thereof in operative relation to said-

operative portions and with another section
of said body extending exteriorly of said
opposed operative portions and beyond the
ends thereof of minimum separation, the
path of travel of the operative surface of
said regulating wheel making an angle with
the path of travel of said path along said
supporting means whereby said Tegulating
wheel acts to feed said body along said car-
rier and in a direction toward the ends of
said operative portions of maximum sepa-
ration. i :

8. In apparatus of the general nature of
that herein described, in combination,.a pair
of coacting wheels one of which has an

abrasive active surface, said wheels being

adapted to present- approaching operative
surfaces and ‘to present opposed operative
portions thereof to work presented: thereto,
a work rest extending between said wheels,
and means for giving said work rest a rel-
atively rapid movement between said ap-
proaching operative surfaces and in a di-

" rection substantially transversely of itself,

35

thereby to carry work positioned thereon in-
to or out of operative relation to said op-
posed operative portions of said wheels, said
means being arranged to maintain said work
rest substantially parallel to itself through-

~out its movement.

40
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9.'In apparatus of the general nature of
that herein described, in combination, a pair
of coacting wheels one of which has an
abrasive active surface, said wheels being
adapted to dpresent approaching operative
surfaces and to present opposed operative
portions thereof more distant from each
other at one end than at the other, means
for. carrying work inwardly between said
approaching operative surfaces and for sup-
porting said work in operative relation to
said opposed operative portions of said

. wheels for operation thereon to grind said

55

60

work larger at one end thereof than at the
other, and, means for limiting the inwsird

“movement of said supporting means.
10. In apparatus of the general nature of

that herein described, in combination, ‘g
grinding wheel rotatable at a relatively high
speed, a regulating wheel rotatable at a rel-
atively low speed, said wheels being adapted
to present operative surfaces traveling in
opposite directions and approaching each
other and to present operative portions of

~ said surfaces of progressively increasing dis-

tance of separation, and means for carrying
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a substantially round body inwardly in a
direction substantially transverse of the axis
of said body between said approaching oper-
ative surfaces of said wheels and for sup-
porting said body' in operative relation to
said operative portions of said surfaces, saiil
regulating wheel governing the rotation of
ald body on said supporting means while
sald grinding wheel acts to grind said body
larger at one end than at the other.

11. In apparatus of the general nature of
that herein described, in combination, a
grinding wheel rotatable at a relatively high
speed, a regulating wheel rotatable at g rel-
atively low speed, said wheels being adapted
to present operative surfaces traveling in
opposite directions and_approaching each
other and to present operative portions of
said surfaces of progressively increasing dis-
tance of separation, means adapted to sup-
port a body having a circular section in
operative relation to said wheels, and actu-
ating means for giving said supporting
means with said body thereon a relatively
rapid movement inwardly between said ap-
proaching surfaces thereby to present said
-body to said operative portions of said sur-
faces, said regulating wheel governing the
rotation of said body on said supporting
means while said grinding wheel grinds said
body larger at one end than at the other.

12. In apparatus of the general nature
of that herein described, in combination, a
pair of coacting wheels one of which has
an abrasive active surface, said wheels
being adapted to present approaching op-
erative surfaces and opposed operative por-
tions thereof for action upon work presented
thereto, means extending substantially be-
tween said wheels for supporting work in
operative relation to-said wheels, actuating
means for moving said supporting means
inwardly between said approaching surfaces
to present said work to said operative por-
tions of said surfaces for operation thereon,
and separate means each adapted to coact
with one end of said supporting means for
limiting the inward movement of said sup-
porting means.

13. In apparatus of the general nature of
- that herein described, in combination, a pair
of coacting wheels one of which has an
abrasive active surface, said wheels being
adapted to present approaching operative
surfaces and opposed operative portions of
said surfaces for action upon work pre-
sented thereto, means extending between the
operative surfaces of said wheels for sup-
porting work thereon, and actuating means

In engagement substantially with- the ends

of said supporting means and substantially
“upon opposite sides of said wheels for mov-
‘ing said supporting means in a vertical di-

i
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rection between said approaching operative -
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surfaces ‘of said wheels to position work

~ supported on said supporting means in or

out of operative relation to said operative
portions of said surfaces. 4

14. In apparatus of the general nature of
that herein described, in combination, a pair
of coacting wheels one of which has an

~ abrasive active surface, said wheels being

adapted to present approaching operative’

suriaces and opposed operative portions of
said surfaces for action upon work presented
thereto, means extending between the oper-

ative surfaces of said wheels for supporting

work thereon, means having an inclined sur-
face adapted upon movement thereof to raise
or lower said supporting means between said
wheels to position work thereon into or out
of operative relation to the operative por-

tions of said surfaces, and means for giving.
'sald last-mentioned means a substantially

rapid movement thereby to raise or lower

said supporting means.

the operative

15. In apparatus of the general nature of
that herein described, in combination, a pair
of coacting wheels one of which has an
abrasive active surface, said wheels being
adapted to present approaching operative
surfaces and opposed operative portions of
said surfaces for action upon work pre-

_sented thereto, means extending between the

operative surfaces of said" wheels for sup-
porting work thereon, means having an in-

clined surface coacting with said support-"

ing means adapted upon.movement thereof
to move said supporting meansin substan-
tially a_vertical direction to position work
thereon into or out of operative relation to

ortions of said surfaces, a
rack associateg with said last-mentioned

means, and a rotatable gear meshing with -

said rack for moving said last-mentioned
mneans.

16. In apparatus of the_general nature of

that herein described, in combination, a pair

of coacting wheels one of which has an
abrasive active surface, said wheels being
adapted to present approaching operative
surfaces and opposed operative portions of
said\surfaces for action upon work pre-
sented thereto, means extending between the

- operative surfaces of said wheels for sup-

porting work thereon, a pair of vertically
movable posts: one on each side of said
wheels and each adapted to support one end

- of said supporting means, and means for

simultaneously moving said posts thereby to
position work on said supporting means into

.-or out of operative relation with the oper-

ative portions of said surfaces. .
" 17. In apparatus of the general nature of

that herein described, in combination, a pair
-of coacting wheels one of which has an

abrasive active surface, said wheels being
adapted $o present approaching operative
surfaces and opposed operative portions of

sald  surfaces for action upon work

said surfaces for action upon work presented
thereto, means extending between the oper-
ative surfaces of said wheels for supporting
work thereon, a pair .of vertically movable
posts one on each side of said wheels and
each adapted to support one end of said sup-
porting means, means having two inclined
surfaces each in engagement with one of said
posts adapted upon movement thereof to
move said posts and said-supporting means

-to position work thereon into or out of op-

erative relation to the operative portions of
said ‘surfaces, and means for moving said
last-mentioned means.

18. In apparatus of the general nature of
that herein described, in combination, a pair
of coacting wheels one of which has an
abrasive active surface, said wheels being
adapted to present approaching operative
surfaces and opposed operative portions -of
said surfaces for action upon work presented
thereto, means extending between the oper-
ative surfaces of said wheels for supporting
work thereon, a pair of vertically movable
posts one on each side of said wheels, means
for adjustably securing said supporting
means to each of said posts, and means for
simultaneously moving said posts in a verti-
cal direction. ‘

19. In apparatus of the general nature of
that herein described, in combination, a pair
of coacting wheels one of which has.an
abrasive active surface, said wheels being
adapted to present approaching operative

surfaces and opposed operative portions of

said surfaces for action upon work pre-
sented thereto, means extending between
the operative surfaces of said wheels for
supporting work thereon, means for mov-
ing said supporting means -substantially
vertically in one direction between said op-
erative surfaces of said wheels, and substan-
tially continuously acting means tending
to move said supporting means substantially
vertically in the opposite. direction,

- 20. In apparatus of the general nature of
that herein described, in combination, a pair
of coacting wheels one of which has an
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abrasive active surface, said wheels being

adapted to present approaching operative
surfaces and opposed operative portions of

re-
sented thereto, means extending betweenpthe
operative surfaces of said wheels for sup-
porting work thereon, positively acting
means for moving said supporting means
substantially vertically in one direction be-
tween the operative surfaces of said wheels,
and yielding means for opposing the action
of said last-mentioned means. :

21. In apparatus of the general nature
of that herein described, in combination,
a pair of coacting wheels one of which has
an abrasive active surface, said wheels be. -
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ing adapted to present approaching opera- 130
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tive surfaces and opposed operative portions
for action upon work positioned therebe-
tween,  work-supporting means adapted to
be moved inwardly between said approach-
ing surfaces to position work supported
thereon to said operative portions, means
for limiting the extent of inward movement
of said supporting means, and continuously
acting means operative upon said support-
ing means to insure movement of the latter
to the extent determined by said limiting
means.

22; In apparatus of the general. nature
of that herein described, in combination,
a pair of coacting wheels one of which has
an abrasive active surface, said wheels being
adapted to present approaching operative
suriaces and opposed operative portions for
action upon work positioned therebetween,
work-supporting means adapted to be moved
inwardly between said approaching sur-
faces to position work supported thereon
to said operative portions, movable means
having an inclined surface coacting with
said supporting means and adapted upou
movement thereof in one direction to move

-said supporting means outwardly and be-

tween more distant parts of said approach-
ing surfaces and upon movement in reverse
direction to permit movement of said sup-
porting means in reverse direction, and
spring means coacting with said supporting
means - for insuring movement thereof in

. said reverse direction.
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23. In apparatus of the gemeral nature
of that herein described, in combination, a
pair of coacting wheels one of which has
an abrasive active surface, said wheels be-
ing adapted to present approaching opera-
tive surfaces and opposed operative portions

for action upon work positioned therebe-

tween, work-supporting means adapted to
be moved inwardly between said approach-
ing ‘surfaces to position work supported
thereon to said operative pertions, means
adapted to permit mnward movement of said
supporting ‘'means between said approach-
ing surfaces to take place, adjusiable means
for predetermining the extent of said in-
ward movement, and spring means associ-
ated with said supporting means for in-
suring the full extent of movement thereof

as predetermined by said adjustable means.

24. In apparatus of the general nature
of that herein described, in combination,
a pair of coacting wheels one of which has
an abrasive active surface, said wheels be-
ing adapted to present approaching opera-

‘tive surfaces and opposed operative portions

for action upon work positioned therebe-
tween, work-supporting means adapted to
be moved inwardly between said approach.
ing surfaces to position work supported
thereon to said operative portions, movable
means having an inclined surface coacting

1,685,988

with said supporting means and adapted
upon movement thereof in one direction to
move said supporting means outwardly and
between more distant parts c¢f said ap-
proaching surfaces and upon movement in
reverse direction to permit movement of
said supporting means in reverse direction,
means. for limiting the movement of said
supporting means in said reverse direction,
and spring means for insuring said reverse
movement to the extent determined by said
limiting means. = - _

25. 1n apparatus of the general nature of
that herein described, in combination, a
pair of coacting wheels one of which has an
abrasive active surface, said wheels being
adapted to present approaching operative
surfaces and to present opposed operative
portions for action upon work presented
thereto, means extending between said
wheels for supporting work thereon adapted
to be moved between said approaching op-
erative surfaces to present said work to said
operative portions .of said surfaces, and
means in engagement with said supporting
means at two spaced points therein for mov-
ing said supporting means to position work
thereon into or out of operative relation to
the operative portions of said surfaces.

26. In apparatus of the’general nature
of that herein described, in combination, a
grinding wheel adapted to be rotated at a
relatively high speed, a work support for

-supporting a body in operative relation to

sald grinding wheel, said work support hav-
ing a vertically extending post, a vertically
extending sleeve-like member for receiving
and guiding said post, means for moving

_said post in a vertical direction within said

sleeve-like member, and protective means

associated with said post and extending’

downwardly to substantially envelop the
upper end of said sleeve-like member
throughout the range of vertical movement
of said post therein. B

27. In apparatus of the general nature of
that herein described, in combination, a
grinding wheel, a work support adapted to
support work in operative relation to said
grinding wheel, a vertically movable post,
means mounting said work support upon
the upper end of said post, and a vertically
extending sleeve-like member for receiving
and guiding said post throughout its range
of movement, said post being provided with
a circamferentially extending skirt mem-
ber -adapted to overlap the upper end of
said _sleeve-like member throughout the

range of movement of said post.

28. In apparatus of the general nature of
that herein described, in combination, a
grinding wheel adapted to be rotated at a
relatively high speed, a regulating wheel
adapted to be rotated at a relatively low

speed, said wheels being adapted to present
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operative surfaces traveling in opposits
directions, a work support extending be-
tween said wheels for supporting work in

- operative relation to said wheels, said work
support having associated with it a down-

wardly extending member, means for mov-

.ing said supporting member in a vertical
direction, a_vertically extending way for

guiding said downwardly extending mem-
ber throughout the range of movement
thereof, and protective means associated
with said downwardly extending member
for overlapping in a lateral direction said
way. :

' 2);). In apparatus of the general nature of

<

‘that herein described, in_-combination, a

grinding wheel rotatable at a relatively

high speed, a regulating wheel rotatable at

a relatively low speed, said wheels being
adapted to present operative surfaces travel-
ing in opposite directions, a work support
extending between said wheels for support-
ing work in operative relation thereto, mov-
able means having an inclined surface co-

acting with said work support adapted up--

on. movement thereof to-move said work

‘support in a vertical direction, and means

for substantially entirely encasing said
movable means. :

30. In apparatus of the general nature of
that herein described, in combination, a
grinding wheel rotatable at a relatively
high speed, a regulating wheel rotatable at
a relatively low speed, said wheels being
adapted to Oresent operative surfaces trav-
eling in opposite directions, a work support

“extending between said wheels for support-
ing work in operative relation thereto, a

casing having a longitudinally extending

‘guiding way, movable means having upon
“the upper portion thereof an inelined sur-

face mounted within said guiding way, said

casing having-an opening therein for expos-
.ing said inclined surface, means connected

with said work support and ex'tendinﬁ
through said opening for engagement wit;

said inclined surface whereby upon move-
.ment of the latter said work support is

moved in‘a vertical direction, and laterally
extending means associated with said last-
mentioned means for overlapping said cas-
ing adjacent said opening. =~ -

3l. In apparatus of the general nature
of that herein described, in combination, a
grinding wheel rotatable at  a - relatively

high speed, a relgulating wheel rotatable at

a relatively low speed, said .wheels being
adapted to present operative surfaces travel-
ing in opposite directions, a work support
extending between said wheels for support-
ing work in operative relation thereto, a
casing having a longitudinally extending

. 'way, movable -means having an inclined

-surface mounted withifi said casing and
- slidable within said way, said casing hav-

1k

Ing an opening therein for exposing said

inelined surface and having a vertically
extending guiding sleeve surrounding said
opening, a downwardly extending post
associated with said work support contact- 70

ing at its lower end with said inclined sur-

face whereby upon movement of the lafter

said work support is moved vertically and
said post is guided within said vertically
extending sleeve, and protective means 76 -
associated with said post for overlap ing
the upper end of said sleeve throughout
substantially the range of movement of said
post. : ' ‘
32. In apparatus of the general nature of 80
that herein described, in™ combination, a
grinding wheel adapted to be rotated at a
relatively high speed, a regulating wheel
adapted to be rotated at a relatively low
speed, said wheels being adapted to present 85
operative surfaces traveling in opposite
directions, work-supporting means extend-
ing between said wheels for. supporting
work in operative relation to said wheels,
a plurality of wear strips associated in end- 90

‘wise relation upon said supporting means,"

and means for independently vertically ad-
justing each of said wear strips with respect
to said supporting means. -

83. In apparatus of the general nature of 95
that herein described, in ~combination, a
pair of coacting wheels one of which has an
abrasive active surface, said wheels being
adapted to present approaching operative
surfaces and to present opposed operative 100
portions for action upon work - presented
thereto, work-supporting means éxtending

between said wheels and adapted to be -

moved inwaidly between said approaching
operative surfaces to present work to said 108
opposed operative portions of said surfaces, -
and guiding means associated with said
supporting means for holding work on said
supporting means when the latter is moved

to hold said work out of operative relation 110 -

- to said operative portions of said surfaces

during the 1novement thereof. :
34, In apparatus of the general nature of -
that herein described, in combination, a ___ -
grinding wheel adapted to be rotated at a 116
relatively high speed, a regulating wheel
adapted to be rotated at a relatively low
speed, said wheels being adapted to present
approaching operative surfaces traveling
in opposite directions and to . present op- 120
posed operative portions for action upon
work presented = thereto, ~work-supporting .
means adapted to be moved to position work
su{)ported- thereon in or out of operative 125
relation to the' operative portions of said ”
surfaces, the path of travel of the opera- . ° -
tive surface of said regulating wheel mak-
ing an angle with the path of travel of
work along said supporting means, guiding 130
means associated. with said -supporting
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means and upon one side of said wheels for wheels for receiving said work as it is fed
holding work on said supporting means out of operative relation to said operative
prior to moving of said supporting means portions. L

inwardly to present said work to said opera- . In testimony whereof, I have signed my

tive portions of said wheels, and guiding name to this specification this 20th day of
means associated with said supporting July, 1922. _ _
means and upon the other side of said - LEWIS R. HEIM.
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