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11 Claims.

This invention relates to grinding machines
and more particularly to machines .of this type
especially designed for chamfering .or bevehng
articles of manufacture.

‘While the machine about to be described may
be used for chamfering various articles of manu-
facture, neventheless, it finds particular utility
when wsed. in the manufacture of vehicle leaf
~springs for chamfering opposite ends of the lat-
A8 ter and fo this end the invention consists in the

provision of :a machine having .abrasive mem-

bers :so arranged with respect to .each other as

to simultaneously .chamfer opposite ends of the

spring bars.as the latter are .continuously moved
15 in a predefermined path.

Anotherobject :.of this invention resides in the
novel means emyployed for adjusting the relative
positions of the abrasive members to .compensate
for bars of varying length.

~ A further advantageous feature .of the present

invention resides in the provision of means .op~
erable upon manipulation of suitable adjusting
mechanism for reciprecating the abrasive mem-
bers «during the.grinding operation.

A still further object .of this invention is at-
tributed to the novel means employed for .con-
veying the leaf spring bars to the abrasive mem-
bers and also the means for automatically feed-

ing ‘the bars to the conveying means.
- WWith the foregoing as well as other objects in
view, the invention resides in the particular
construction of the grinding machine which will
be made more apparent as this .deseription pro-
ceeds, especidlly when considered in. connection
with the accompanying drawings, wherein:

Figure 1 4s a sectional side -€levation of a ma-
chine constructed 1n accordance ‘with this in-
vention;

‘Figure 2 is- a -central transverse section
through the machine ‘illustrated in Figure 1;

TFigure 3 is -a-fragmentary end :elevation of the
machine illustrated in Figure 1;

TFigure 4 is a sectional view taken substantially
on-the line 4-—4 .of Figure 1;

Higure 5 is a detail sectlonal view of a part of
the machine illustrated ‘in Figure 1;

Pigure ‘6 is a fragmentary top plan view of
the adjustdble reciprocating :‘mechanism for the
gbrasive members;

Figure 7 is a sectional view ta,ken .on the line
7—7.of Figure 6;

Figure®B is.a .fragmen'ta,ry side elevational view
of a portion of the machine showing -one of the
gbrasive ‘members ‘in .a different :position;

Figure.9 ‘is a fragmentary .side :elevational
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view of the -machine showing the means for
actuating the work conveyors;

Higure 10 is a fragmentary plan view of one
type of spring bar;

Figure 11 is a view similar to Figure 10 showmg
another type of spring bar.

While the machine - illustrated herein a,nd
about to be described may be wused for cham-
fering varieus articles of manufacture, mever-
theless, it finds particular utility when employed
in the manufacture of leaf -springs for chamfer-
ing the opposite ends *of the spring bars. In
detail, the machine Hlustrated herein comprises
two frames 10 and 10a adapied teo rest upon a
suitable support and having a bed porfion 11
at the upper end thereof extending longitudi-
nally of the machine and supporting a pair of
heads 12 and 13. The heads 12 and 13 are
mounted upon the bed-for sliding movement rel-
ative to each other -and carry suitable abrasive
members 14 and ‘15, respectively, in the form of-
rotatable grinding wheels. The head 12 carry-
ing the grinding wheel 14 is -fixed 1o one end
of the bed portion 11, -while the head 13 is slida-
bly mounted upon -suitable guides 16 for sliding
movement toward and from the head 12. For
sliding the head 13 relative to the head 12, T
provide -a rack bar i7 secured fo one -side of
the bed portion 11 of the frame in .a -position
to mesh with a suitable pinion 18 fixed upon a
rotatable shaft extending fransversely -of the
frame and having the end portion journaled in
a- suitable - bracket 19 secured to the head 13.
If desirved, a suitable handle 20 may be secured
te one end .of the -shaft for rotating the latter
to -effect. a sliding movement of the head 13
upon the guides 16. "The construction is such as
to permit varying the distance between the grind-
ing wheels 14 and 15:to compensate for spring
bars of different length.

In the machine illustrated herein the spring
bars to be fashioned are .conlinuocusly moved
transversely of the bed -portion 1l :0f the frame
between the heads 12 and 13 with the opposite
end portions of the bars so positioned relative 100
to -the grinding -wheels 14 and 15 .as fo pass
beneath the latter. In this connection it :is to
be noted that the head 13 is sopositioned rela-
tive to the head 12 that -opposite .ends of the
bars are slidably supported during movement 105
transversely -of -the frame -upon ‘the upper .sur~
faces of the bars 21 and 22 secured respectively
to the heads 12 and 13.. As-shown in Figure 1,
the opposite end portions of the spring bars are
normally yieldably mainfained :into engagement 110

69

75

80:

85"

90"

95"



10

15

20

25

30

35

40

45

50

55

60"

7o-

57 -

o

with the supporting bars 21 and 22 by means of
a pair of metallic strips 23 and 24 slidably
mounted for movement in a vertical plane in the
heads 12 and 13, respectively, for engaging the
opposite end portions of the bars at points
spaced inwardly from the supports 21 and 22.
The strips 23 and 24 extend transversely of the
frame 11 and the lower ends thereof are nor-
meally urged into engagement with the spring
bars to be fashioned by means of suitable coil
springs 25 acting upon the upper edges of the
strips. ’ )

For moving the spring bars transversely of
the machine, the heads 12 and 13 are provided
with conveyors 26 and 27, respectively. The con-
veyors 26 and 27 are preferably identical in con~

struction and, as shown in Figure 2, comprise

flexible linear members 28 in the form of con-
tinuous chains preferably of the roller type
and adapted to extend transversely of the frame
between the grinding wheels 14 and 15. The

chains 28 are preferably provided at spaced .

points  with laterally outwardly extending pro-
jections 29 which serve to engage the spring
bars adjacent oppcsite ends thereof. As shown
in Figure 1, the conveyors 26 and 27 are so ar-
ranged relative to their respective heads that
the projections 29 engage opposite end portions
of the spring bars at points spaced inwardly
from the supports 21 and 22, or in other words
directly beneath the spring pressed strips 23 and
24 with the result that the latter also serve to
maintain the bars in the path of travel of the
projections 29. The production of the machine
is materially expedited and manual attention
is appreciably reduced by fesading the spring

-bars to the conveying means by gravity. 'This

is accomplished in the present instance by pro-
viding a pair of vertically extending magazines
30 and 31 secured respectively to the heads 12
and 13 and cooperating with each other to slid-
ably support the opposite end portions of a plu-
rality of superimposed spring bars. The maga-
zines 30 and 31 are secured te the heads 12
and 13 at one side thereof and directly above
the guides 21 and 22, respectively. As shown
in-Figure 2, the outlet or lower ends 32 of the
magazines are spaced above the supports 21 and
22 -a distance substantially equal to the thick-
ness of the spring bars with the result that only
cone spring bar at a time may be moved from
the magazines. It will, of course, be understood
that by positioning the magazines 30 and 31
directly above the supports 21 and 22 at one
side of the machine, the same will serve to de-
liver the spring bars upon the supports 21 and
22 in operative relation to the projections. 28 ex-
tending laterally outwardly from the chain con-
veyors 26 and 27. It will further be apparent
from the preceding description that when the
head. 13 is adjusted to move the magazines 30
and 31 the proper distance apart to accommo-
date spring bars of corresponding length, the

_ conveying means 26 and 27, together with- the

supporting ‘bars and spring pressed strips, are
automatically adjusted to-assume their proper
positions relative to the spring bars. In order to
compensate for bars of varying widths, the mag-
azines are formed of spaced sections 31’ and 32’
mounted upon the heads for movement relative
to each other to diminish or increase the dis-
tance therebetween. - Adjustment of the sec-
tions may be accomplished by manipulating the
screws 337, :

Each of the chain conveyors 26 and 27 are

1,978,177

supported by a pair of sprockets 33 and 34
carried respectively by the heads 12 and 13.
One sprocket of each pair is secured to stub
shafts 35 journaled respectively upon the heads
12 and 13, while the other sprockets of each
pair designated herein by the rsference char-
acters 36 and 37, respectively, are mounted upon
a drive shaft 38 extending longitudinally of the
machine frame. In detail, the sprocket 36 of the
pair 33 is keyed or otherwise secured to the drive
shaft 38, while the sprocket 27 carried by the
movable head 13 is splined upon the drive shaft
38 for axial sliding movement relative thereto.
As shown in Figure 9, the sprocket 37 is secured
to a sleeve 39 which in turn is splined upon the
shaft 38 and journaled in a bearing 40 carried
by the head 13.

From the foregoing construction, it will be ob-
served that the conveyors 26 and 27 are driven
by the sprockets 36 and 37 and that the latter
sprocket is-capable of sliding movement with the
head 13. The drive shafl 38 is driven by suit-
able reduction gearing 41 which in turn is driven
by a prime mover 43.

Referring now more in detail to the heads 12
and 13, it will be noted that the latter are iden-~
tical in construction and the grinding wheels
14 and 15 carried thereby are rotated by
suitable electric motors 45 arranged within and
secured to the base portions of the substantially
U-shaped cradies 46. As will be more fully
hereinafter set forth, the cradie 46 is mounted
for movemsnt in three directions, each direc-
tion being transverse to the other two.. As shown
in Figure 4, suitable pintles 47 are secured to
opposite legs 48 of the U-shaped cradles 46
intermediate the ends of the legs and project
laterally outwardly beyond the latter for re-
ceiving the cradle arms 42. The lower ends of
the cradle arms 49 are fixed by means of the
pins 59 to the pintles 47 adjacent the legs 48,
while -the upper ends of the cradle arms are
connected together by means of a shaft 51. As
shown in Figure 5, the legs 48 of the cradles 48

-are provided with arcuate slots 52 adapted to

slidably engage suitable bolts 53 projecting lat-
erally inwardly from the cradle arms 45 and
having the inner ends thereof threaded for re-
ceiving the clamping bolts 54. . The clamping
bolts 54 serve to engage the inner surfaces of
the legs 48 upon opposite sides of the slots 52
for holding the cradle from movement relative
to the cradle arms. It will be apparent from
Figure 5 that the: construction is such as to
permit angular movement of the cradles about
the pintles 47 relative to the arms 49 and since
the grinding wheels 14 and 15 are carried by
the cradles with the axes thereof arranged sub-
stantially at right angles to the axis of the
pintles, it will be apparent that adjustment of
the latter as specified above causes a correspond-
ing variation in the angular relation between
the grinding surfaces of the wheels and the ends
of the spring bars.
at which the ends of the bars are: chamfered
is regulated by adjusting the cradle relative
to the arms 49 about the pintles 47 and in order
that the ends of the bars may be chamfered to a
predetermined angle, suitable markings 55 may
bz inscribed upon the outer surfaces 56 of one
of the legs of each cradie, representing degrees.
The arrangement is such that if it is desired
to chamfer the ends of the bars at an angle of
20°, the bolts 54 are merely loosened permitting
the cradles to be swung aboubt the pintles 47

In other words, the angle
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tintil-thermarking wpon the 'cradle corresponding
to 20° HEssumes & position in registration with
stationaty marks 57 on it
the desired adjustment has been ‘accomplishied,
the bolts 54 are dgain ‘tightened securing the
eradles at thie ‘desired, angles.

“Each of the cradles 46 and associated parts
théreof are carried by "a frame ‘structire 58
comiprising & pail of frame members 59 arranged
ubon ‘cpposite 'sides of ‘the cradles beyond the
cradle arms 49:and havinig srti-friction members
69 jourualed thereon 'and projecting Iaterally
outwardly therefrom for engaging suitable tracks
61. 'The trzcks 61 gre in the form of inwardly
operinig ‘grooves fashionied ih the opposite sides
of 'the heads 12 @nd 13 and adapted to extend
Iongitudinally 'of the machine frame or ‘in the
direction ‘of adjustment ‘of the head 13. The
eonstruction is- such as to permit moving the
grinding Wheels 14 and ‘15 toewaid -and Ifrom.
each other for accurately positioning the same
relative to the opposite:ends of the spring bats.
The ‘particular Teans -employed “herein for -ac-
complishing the above adjustmvent of the grind-
ing wheéls 14 and 15 will be miorefully here-
inafter described. :

Journaled upon the opposite ends of ‘the'shafts
51 and pintles 47 beyond the. cradle arms 49
yfe suitable roller bearings 62 addpted to.project
within vertically elongated slots 63 formed in
the frame mhembers 59 “adjacent the upper and
lower. enids thereof. 'The roller bearings 62 are
of -such diameter as to ‘engage the vertical op-
posite :side walls ‘of the slots 63 which, as pre-

- vieusly. stated, are ‘elongated vertically to per-

it movement of the cradle arms 49, cradle 46
and associated parts in a . vertical -direction.
Thus, it will be seen thiat the grinding wheels 14
and 15 are capable of movement in:a horizoital
direction, # vertical direction -and :in an angu-
Tar direction. . o :
_Movement of the cradles 46 and associated
parts ina vertical direction relative to ‘the frame
members 59 ds cotritrolled by suitable adjusting
mechanism designated generally by the refer-
erice ‘character 64. The adjusting mechanism
comprises ‘a pair ‘of ‘arms 65 pivotally mounted
mtermediate the ends upon shafts /66 ‘arranged
absve ‘the shafts 51 and extending between the

| frame nmembers 59 for connecting the wupper

ends ‘of the latter. The inner ‘ends 67 of the
levers 65 are apertured to receive ‘suitzble
threadled elements '68-‘having the lower ‘erds
thereof journaled :upon the shafts 51 intérme~

5 digte .the ends thereof “as indicated at. 69.

Threaded tpon the ‘upper ‘ends of the elerments
68 are -suitable adjusting wuts 70 -having™ por=
tiotis engaging the free-ends 67 of the armis:65
as clearly shown in Figure 1 iof the drawings.
Movement of the free ends 67 of the levers 65
by the weighit of the cradle shd associated parts

is Testricted by means of suitable straps 71hav--

itig the upper ends extending over the levers 65
beyond the shafts :66 and having the Jower ends
secured to ‘& transverse frame bar 72 which in
turn is secured to the frame members 59 ‘at the
lower -ends thereof . for ‘securing the same to-
gather.
that in the event it is desired to lower the grinds

ing wheels 14 and 15, the adjustifig huts 70 ‘are:
merely loosened permitiing the ceradle aring 49

and oradles to move: dowinwardly velative to the
frame members 59.  On the other hand, if it is
desired to raise the grinding wheels .14 ang 15,

_ the wdjusting nuts 70 are tightened causing the

radle arnis. When

From the foregoing: it will be: obsefved:

3

eleriienits 68 ‘and ‘as s cohsequence the eradles
46 to move upwardly relative to the frame mem-
vers 59, sihce upward. movement cof the outer
ends of the:levers 65 -is prevented by the straps
71. T the operation of the machine, the:grind=
ing whieels 14:and ‘15 are usually so adjusted ver=
tically that the “distance between the grinding
surfaces 'of the wheels and the supports 21 and
22 for the ‘opposite -ends of the bars is slightly
lesy than ‘the thickness of the bars with the re-
sult that the latter wpdon traveling beneath the
grinding wheels, moves the wheels, togethér with
the cradles and cradle arms, upwardly ‘within
ths slots'63. ‘The arrangement is such that the
weight of the grinding wheels and associated
paits-such as the:cradles and cradle arms serves
to-insure a g¢rinding pressure for chamiering the
ends-of thebars. In-order to insure a constant

‘grinding pressure and at the same time to don-

trol the amourit of pressure, I provide countel-
balancing springs . 73 ‘having the upper. ends
thereof secured to the levers -65 adjacent: the
outer énds of the -same and having the innher
ends théreof anchored in any suitable manner
to the heads 12-and. 13:Wwith theresult that these
springs ner¥mally ‘assist raisitig of the grinding
wheels 14 and 15 by the bars passing therebe-
neath.

. Referring now ‘to .the operationnt of the ma-
chine as thus far described -and assuming that
it is ‘desired to chamier opposite -ends of bars of
the type illustrated in Figure 10 having  the
side walls of the opposite ‘end portions converg-
ing, it will be apparent that the first operation
is ‘to adjust the head 138 relative to the head 12
£or ‘moving ‘the same the proper distance apart
to accommodate bars of predetermined length.
The bars are then -positioned in superposed re-
latioh with the ends thereof in the ragazinés
30 and. 31 and the grinding wheels 14 ‘and 15
are accurately adjusted to position the grind~
ing surfaces thereof in -operative relation 1o
the ‘converging 'end poiticns of the spring bars.
In this connection it 'will be hoted from the
preceding deseription that the wheels 14 and 15
are ‘vertically adjusted relative to the ends of
the spring ‘bars by ‘thanipulating the adjusting
means 70 and are angularly adjusted to chamfer
thie énds ‘eof the bars 1o a predetermined angle
by manipulating the adjusting nuts 54. In addi-
tion ‘to sthe vertical ‘anhd.angular -adjustments of
the grinding wheels 14 and 15, the latter may
be -adjusted in the direction of their. axes by
moving ‘the frames 58 carrying the cradles ‘and
grihding wheels longitudinally relative to the
heads 12 and 13 upon the tracks 61. This Iatter
adjustment is accomplished by suitable thieaded
elemeénts 80 carried by the heads 12 and 13 and
havifig intermediate portions threadedly engag=
ing suitable yokes 81 ‘which in turn are pivotally
connected at the inner ends theteof to the trans~
vérse frame bars 72 of the frames 58 as at 82.
The inneér ends of the threaded elements 80
extend within the yokes 81 and are secured to
blocks 83 having a slidihg engagement with the
yokes for guidihg: the same ‘during adjustment
thereof longitudinally by ‘the threaded elements
80." The ‘blocks 83 are -seated upor the upper
ends of suitable bushings 84 carried by the heads
12-and 13 and are held frfom movement lengi-
tudinally with the yokes 81 by means of suit-
able stup shafts 85 extending upwardly from the
bushings 84 through the blocks 83 for engaging
suitable clamping nuts ‘86 which serve to:clamp

thie blocks upon the bushing. Thus, from the.
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foregoing it will be observed that manipulation
of the threaded elements 80 causes the yokes
81 to move longitudinally and since the yokes
are connected to the frames 58, the latter will
also be moved upon the tracks 61 to vary the
positions- of the grinding wheels 14 and 15.
The foregoing adjustment permits accurately
positiening the grinding surfaces of the wheels
relative to the ends of the spring bars.

In grinding spring bars of the type illustrated
in-Figure 10, the width of the grinding wheels or
the grinding surfaces is preferably substantially
equal to the length of the converging end por-
tions of the bars with the result that as the
bars -are moved. beneath the grinding wheels,
the latter need not necessarily be reciprocated
during the grinding operation. - The arrange-
ment is such that as the converging end portions
of the bars are moved beneath the grinding
wheels by the conveyors, the grinding surfaces
of the wheels function to progressively chamfer
the upper edges of the converging end portions.
It being understood from the previous descrip-
tion that the grinding pressure is produced by
the weight of the wheels and associated parts
as. confrclled by:the counterbalancing springs
3.

In the event it is desired to chamfer opposite
ends of a spring bar of the type illustrated in
Figure 11 having a straight end portion, it is
desirable to reciprocate the grinding wheels so
as to permit utilizing the entire grinding surfaces
of the wheels during the grinding operations and
thereby effzct an even wear of the grinding sur-
faces. The foregoing is- accomplished in the
present instance by providing a shaft 99 extend-
ing longitudinally of the machine frame and
centrally through suitable openings in the heads
12 and 13. The shaft 90 is driven by a suitable
sprocket 92 secured thereto in' a position to be
driven by the conveyer chain 26 carried by the
stationary head 12 and the outer ends of the
shaft 90 are splined for sliding engagement with
suitable worms 93 journaled within the heads 12
and 13.
with suitable worm wheels 94 secured to the low-
er ends of vertical shafts 95 which in turn are
journaled within suitable bushings 96 carried by
the heads 12 and 13. The. upper ends of the
shafts 95 are secured to the bushing supports 84
by means of the pins 97. 'Thus, from the above
description it will be apparent that during opera-
tion of the conveyor 26, the shaft 90 and shafis
95, together with the supporting bushings 84,
rotate as a unit. . As shown in Figures 6§ and .7,
the supporting members 84 are provided with
slots 98 therein shaped te have a slidable inter-
locking engagement with the lower ends of the
stub shafts 85. The slots 98 extend in a direc-
ticn at substantially right angles to the direction
of movement of the yokes 81 with the result that
movement .of the stub shafts 85 and blocks 83
carried thereby within the slots 98 will not ap-
preciably interfere with the longitudinal adjust-
ment of the yckes 81. In other words, adjust-
ment of:the blocks 83 in the direction of the
slots 98 merely causes the yckes 81 to move about
their pivotal connections 82 with the frames 58.
On the other hand; the arrangement is such that
the yokes may be adjusted irrespective of the
position of the blocks 83. The blocks 83 gre
adjusted in the direction of the slots 98 by means
of the threaded elements 99 threadedly engaging
the supporting members 84 and having the inner
ends secured to the lower ends of the stub shafts

The: worras 93 are adapted to mesh
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85. With the construction as thus far described,
it will be apparent that when the stub shafts 85
are in axial alighment with the shafts 95, rota~
tion of the latter shafts will not effect movement
of the frames 58 and as a consequence, the grind-
ing wheels 14 and 15. On the other hand, if it
is desired to impart a slight reciprocatory move-
ment to the grinding wheels 14 and 15, the ad-
justing elements 99 are merely manipulated to
move the stub shafts 85 within the slots 98 to dis-
align the axes of the shafts 85 and 95. When
the aforesaid parts are moved as-indicafed above,
it will be apparent that the stub shafts 85 and
blocks 83 carried thereby will assume a position
on the supporting bushings 84 eccentrically rela-
tive to the axis of rotation of the latter bushings
and since the blocks 83 are connected to the
frames 58, the latter will be reciprocated in ac-
cordance ‘with the degree of eccentricity of the
stub shafts 85. - It will, of course, be understood
that the degree of reciprocation of the grinding
wheels 14 and 15 carried by the frame 58 may
be accurately regulated by mampulatmg the ad-
justing elements 99.

While in’ describing the present invention par-
ticular stress has been placed upon the use of
the grinding edges of the wheels 14 and 15 to
chamfer the ends of the spring bars, it will be
noted from Figure 8 that the degree of angular
adjustment of the cradles 46 permits moving the
cradles to a position wherein the grinding faces
of the wheels may be employed for effecting the
chamfer operation. Moreover, while in describ-
ing the operation. of the invention reference is
made to several types of spring leaves having dif-
ferently shaped ends; it is to be noted that the
machine is by no means limited to any partlcular
shape of the end portions.

- What I claim as my invention is:

1. In a machine of the class described, the
combination of a pair of relatively movable
heads carrying grinding wheels, means carried
by each of the heads for engaging opposite end
portions of a bar to respectively support the lat-
ter ends in operative relation to the grinding
wheels on the heads, means for moving the
heads relative to each other to compensate for
bars. of varying length, and means for effecting
relative linear movement of the bar and grind-
ing wheels in a direction transverse to the di-
rection of movement aforesaid for grlndmg op-
posite ends of said bar.

2. In a machine of the class descrlbed the
combmatlon of a pair of heads mounted for
sliding movement relative to each other and
carrying grinding wheels, means carried by each
head for engaging opposite end portions of arti-
cles to support the latter ends in operative rela-
tion to the wheels, a conveyor also carried by
each head for engaging portions of the articles
adjacent the ends thereof to move the same in
a rectilinear path relative to the wheels, and
means for-adjusting the heads relative to each
other to vary the distance therebetween and
thereby compensate for articles of different
lengths.

3. In a machine of the class . descnbed the
combination of a pair of heads mounted for
sliding movement relative to each  other and

carrying grinding wheels, means carried by each :

head for engaging opposite end portions of arti-
cles to support the latfer ends in operative re-
lation to -the wheels, a conveyor also carried
by each head for engaging portions of the arti-
cles adjacent the ends thereof to move the same
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in a rectilinear path relative to the wheels,
means for supporting a plurality of articles to
be ground in superposed relation above the con-
veyors for feeding the articles to the latfer by
gravity including a work holding device mounted
upon each head and ccoperating to engage the
opposite end portions of the articles.

4. In a machine of the class described, the
combination with means for supporting an arti-
cle to be ground, of a grinding wheel positioned
to chamfer one end of the article, means for
conveying a plurality of articles. in  operative
relation to the wheel, and meaus operable by
said last-mentionsd means for reciprocating
said wheel in the direction of the axis thereof.

5. In a machine of the class described, the
combination of a pair of rotatable grinding
wheels spaced from each other to engage oppo-
site ends of an article to be ground, means en-
gaging opposite end portions of the article to
support the latter with the opposite ends of the
same in operative relation to the grinding wheels
and movable transversely to the axes of rota-
tion of the wheels to convey the article past
the grinding surfaces of the wheels, means op-
erated by the aforesaid means for reciprocating
the grinding wheels in the ‘direction of their
axes, and means for varying the reciprocatory
movement of each wheel independent of the
other from zero to a predetermined maximum.

6. In a machine of the class described, the
combination of a pair of rotatable grinding
wheels spaced from each other to engage oppo-
site ends of an article to be ground, means en-
gaging opposite end portions of the article to
support the latter with the opposite ends of the
same in operative relation to the grinding wheels
and movable transversely to the axes of rotation
of the wheels to convey the article past the
grinding surfaces of the wheels, and means for
independently reciprocating each of the grind-
ing wheels connected to the aforesaid means for
operation thereby.

7. In a machine of the class described, the
combination of a pair of spaced relatively mov-
able supportiing members carrying grinding
wheels, a conveyor carried by each supporting
member for moving articles to be ground past
the grinding surfaces of the wheels with the
opposite end portions of the articles in operative
relation to said grinding surfaces, and means
for relatively moving the supporting members
to compensate for articles of varying length.

8. In a machine of the class described, the
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combination of a pair of spaced relatively mov-
able supporting members carrying grinding
wheels, a conveyor carried by each supporting
member for moving articles to be ground past
the grinding surfaces of the wheels with the op-
posite end portions of the articles in operative
relation to said grinding surfaces, means car-
ried by.each supporting member and connected
to the conveying means for operation thereby
to independently reciprocate the grinding wheels
associated with the supporting members, and
means for relatively moving the supporting
members toward and away from each other to
compensate for articles of varying lengths.

9. In a machine of the class described, the
combination of a pair of spaced relatively mov-
able supporting = members carrying = grinding
wheels, & conveyor carried by each supporting
member for moving articles to be ground past
the grinding surfaces of the wheels with the
opposite end portions of the articles in opera-
tive relation to said grinding surfaces, common
means for driving both of. said conveyors, and
means for relatively moving the  supporting
members foward and away from each other to
compensate for articles of varying length.

10. In a machine of the class described the
combination of a pair of spaced rotatable grind-
ing wheels, a conveyor associated with each
grinding wheel for engaging opposite ends of an
article to be ground to move the article past
the grinding wheels with the aforesaid opposite
ends thereof in operative relation to the grind-
ing surfaces of the wheels, and means for rela-
tively moving the grinding wheels and associ-
ated conveyors toward and away from each
other to compensate for articles of different
length.

11. In a machine of the class described, the
combination of a pair of spaced relatively mov-
able supporting members carrying grinding
wheels, conveyor means carried by each of the
supporting members for moving an article to be
ground past the grinding wheels with the op-
posite ends thereof in operative relation to the
grinding surfaces of the wheels, means also car-
ried by each supporting member for indepen-
dently adjusting the wheels relative to the arti-
cles to be ground, and means for relatively mov-
ing the supporting members in directions to-
ward and away from each other to compensate
for articles of varying length.

BERT E. ROCKHOFF.
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