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HENRY WALTERS NEWMAN, Ox: MILL HILL, ENGLAND,

GR"NDING OR ABRADING MACHINE.

1,042,817,

To all whom it may concern:

Be it known that I, Hexry Warrers New-
MaN, a subject of the King of the United
Kingdom of Great Britain and Treland, re-
eldmo at The Priory, Mill Hill, in the
conntv of Middlesex, England, have invent-

ing-or Abrading Machines,
fqllowing isa speuﬁcauun.

This 1invention relates to grinding or
abrading machines especially apphc‘\blc for
<rr1nd1ng' drills and other tools or cutters,

of which the

such as key grubs or end-slotting cutters,

and it has 101 one of its objects so to con-
struct the said machines as to enable them,
at a single operation, to grind a drill with
the necessary “backing off  behind each of
its: cutting edges, without necessitating the
drill being rotated about its axis or moved
antruhrly in a lateral direction.

-The invention may he carried out in dif-

* ferent ways, those hereinafter deqcmbed and

illustrated in the accompanying drawings,

being given merely as convenient examples.

In the said drawings:—Figure 1 is a plan

of one construction of the apparatus accord-

ing .to the present invention; Fig. 2 is a
front elevation of the said dppamtus with

v the bed plate shown in section; Fig. 3 is a

plan of the driving mechanism situated. be-
neath the bed plate; Fig. 4 is a sectional ele-

Fine 4—4 of Fig. 5, looking in
the direction of the arrows; Fig. 5 is a right-
hand side elevation of the abradlng disk and
mountings'seen at the left-hand side of Figs.
1 and 2, and as viewed in a direction per-

‘ ’pendlcular te the'axis of rotation of the said

10

disk; Fig. 6 is a right-hand ‘side elevation:

of the abrading disk and mount ings seen at
the 1'10'ht hand side of Figs. 1 and ¢ 2, and as
viewed in a direction. 'Jerpendlcuhr to the
axis of rotation of the said disk; Figs. 7
and 8 are respectively a front elevation and

-a Jeft-hand side elevation of detached por-

tions of the teol support; Figs. 9 and 10 are
diagrammatic plan views of respectively dif-

~ferent arrangements of the abrading disks;
and Figs. 11 and 12 are pexspectne views.

of portions of tools- for the grinding or
sharpening of * which the  arrangements

“shown_in Figs. 9 and 10 are respectlvely

ad ‘xpted

. In the arrangement 1llustrated in Figs. 1]
to & of the dmwmfrs. and which is especially
qdapted for (rrmdmg st aight-fluted and

Speciﬁcation of

Applicaticn filed Mareh 2& 1010, Seriaj

Letiers Fafent

Putented et . 26,1912

No. 551,426,
twist drills, there are provided two rotating
grinding disks 1, 2 whose flat abn(hncr
Taces—when \emcnl, as represented in Figs.
1 and 2-
1'(33})()11(ng with the angle of the drill end
or entling edges, as shown clearly in Fig. 1,
(\.\‘herein a daritl 80 1s Lepre%vwd i dot-
ancd-dash xir‘“s) the peripheries of the said
dxnx belng in contact or nearly in contact
with each other. Bach of the disks 1, 2 1s
secured to its respective spindle 3 or 4 in any
convenient manuer, and cach such spindle 1s
free to rotate in & bearing § or 6 pivoted
between two center studs 7 capab]e of being
adjusted, and Jocked in adjusted position, in
the two arms of a forked or double standard
or slider 8 or 9. DBy this arrangement the
bearing 3 or 6 is free to oscillate about a

horizontal axis (viz., that of the respective.

studs 7) whi(,h is perpendicular to the axis
of the spindle 8 or 4, and situated in a ver-
tical plane prefer ably -close to the rear of the
respective abrading surface. As a means of
rotating the spindles 3 and 4 there areshown

to be secured thereon, pulleys 10, 11 respec-
tively, exch for recelving a dmvmrr strap

—are at an angle to each other cor--
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(which ig not 10})1(*30:1&(! in the drayw ings), .

and at the back of the said pulleys, each of the
spindles 1s furtiser rotatably supported in a
Learing 12 integral with, or fast to, the bear-
ing 5 or 6. The twa «tandalds or sliders 8,
9 are adjustable in converging directions in
dovetail or equivalent guldes 18 fast to the
bed plate 14 (of which latter only a portion

1s shown in the drawings) and they may be

secured in adjusted positions by any con-
venient means, such for example as the bolts

and lock nuts 15. the former of which are

85
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threaded tnmmrh holes in the bases of the .

standards 8, 9 “and may be screwed hard
down upon the bed plate 14. The two disks
1, 2, may both be rotated in the direction of

‘the hands of a clock, as indicated by the

arrows in Figs. 1 and 2, sc that the ad]acent
parts of their pel]pherles travel in opposite
directions, and each of the bearings 5, 6 is .
provided with an arm 16, or 17 respectnelv,

95

100

fast thereto and vaota]ly connected to the -

upper end of a link 18 or 19, which passes
through a slot 20 in the bed plate 14 and, at .

s

05

its lower end, is in pivotal connection. with

a crank pin. 21 or 22 secured, preferably ad-
justably, in a crank disk 23 or 24. The
crank disks 23, 24 are secured to shafts.2

26 rcspectlvely, these shafts bemcr geared to-
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gether by equal bevel toothed gear 27 and
the former of such shafts is rotated by worm
gearing 28 driven by a strap -pulley 29 fast
on the worm shaft 48. The crank pins 21,
22 are secured in such positions in the disks
23, 24 as to cause the disks 1, 2 to be rocked
from their vertical positions respectively in
a forward and rearward direction, as indi-
cated in dot and dash lines in Figs. 6 and 5
respectively, and again back into their re-
spective vertical positions, the oscillations of
the bearings 5, 6, for securing this result,
being simultanéous but in relatively oppo-
site directions, that is to say such direc-
tions that, as the upper part of the disk 1

is being advanced foward or over one side.

of the tool 80, the lower part of the disk 2 is,
to a corresponding extent, being advanced
beneath the other side of the said tool.

In front of the two abrading disks 1, 2
and - situated symmetrically in relation

. thereto, there is provided a tool table- 31
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capable of being adjusted in a vertical direc-
tion to suit the différent diameters of the
tools to be ground. In the example illus-
trated this vertical adjustment of the tool
table 31 is effected by méans of a spur pin-

1on 82 which gears with a toothed rack 33

fast to the pillar or vertical stem 34 of the
said table. The pillar or stem 34 is of tri-
angular shape in cross section, as-shown in

_dotted lines in Fig. 1, and is free to slide
“vertically in a correspondingly triangular

sleeve 85 (see particularly Fig. 7) which
has a rectangular flange or base 36 capable
of moving forward and backward in
guides 37 in a direction symmetrical in rela-
tion to the angle formed by the two abrad-
ing disks 1, 2. The bed plate 14 is slotted
to allow of the adjustment of the pillar 34,
which penetrates such plate. The pinion
32 is secured on a shaft 38 supported in
bearings fast to the sleeve 35, the said shaft
being provided with a wheel or head 39 hy
which it may be turned by hand for raising
or lowering the tool table 31. The sleeve
35 is further provided with a pinching

screw or equivalent 40, by tightening which,

the tool table 31 can be secured in any de-
sired position of vertical adjustment. - The
tool table 31 is provided with a tool holder
41 which is movable in dovetail or equiva-
lent guides 42 on the said table, the tool
holder, as shown best in Figs. 2 and 7, being
formed with a V-shaped groove in which the
tool to be ground is laid, and in which it
may be held in proper position by a yoke 43
pivoted to the sides of the tool holder 41.

The horizontal member of the yoke 43 is

adapted to engage with the groove of a
twist drill so as fo retain the said drill in
the position necessary for insuring both of

. its cutting edges being symmetrically sharp-

65

ened and “backed off 7 by the respective
abrading disks 1, 2. The holder 41 is also

‘the said holder being "capable of

1,042,817

provided with an abutment 44 adjustable
along two rods 45 fast to the said holder,
for engaging with the non-cutting end of
the drill 30 and thereby assisting in holding
the latter. The abutment can be secured in
any desired position on the rods 45 by means
of the clamping plate 46.and screw and
winged nut 47. "

From the foregoing it will be seen- that
the tool table 31, sleeve 35 and flange 36 are
together adjustable upon the bed plate 14,
toward and away from the -abrading disks
1, 2, and that the tool holder 41 is also ad-
justable in like directions upon the tool
table 31. Any desired means may be pro-.
vided for securing the tool table 81 rela-
tively to the bed plate 14, or the tool holder
41 to the tool table 31, but, as the action of
the oscillating abrading disks 1, 2 on the
tool end is causative of% or involves, a.lon-
gitudinal reciprocation of the said tool, it is
preferable that the tool table 31 be secured to
the bed plate 14 and the tool holder 41 be
left loose on the tool table so as to admit of
&liding
freely on the tool table; if desired, however,
instead of the arrangement just mentioned,
the tool holder may be secured to the tool
table and the latter be slidable on the bed
plate. When a drill is pressed into contact
with the front surfaces of the rotating disks
1, 2 as indicated in dot-and-dash lines in
Fig. 1, the said surfaces will sharpen the
cutting edges of the drill, and the oscilla-
tion of the said surfaces will automatically
produce the necessary curvilinear backing
off ”, the angle of the said “backing off »
depending upon the length of throw for
which the crank pins 21, 22, had previously

80
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been adjusted, and the drill meanwhile be-- 105

ing reciprocated longitudinally by Treason
on the one hand, of the oscillation of the
abrading“disks 1, 2, causing:the drill to be

moved backward, and on the other hand the -
pressure cxerted to keep the drill up to the 110°

abrading disks, moving it forward. The"
adjustment as before mentioned of the crank
pins 21, 22 in the respective crank disks 23,
24, will necessitate practically the employ-

96 |
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ment of longer and shorter links 18, 19, for 115

insuring that the abrading bodies 1, 2, when
in their zero positions, shall have their
abrading faces vertical; for this purpose the
said links may each be formed of two tele-
scopically adjustable
dotted lines in Fig, 2,? so that they may be
lengthened or shortened accordingly; or the

same result may be secured by other means - -

such for example as a substitution of other

links of different lengths for those then on 125

the machine, or by providing the bearing
brackets 5, 6 with slots” wherein the pins
pivotally connecting the said brackets to the
links 18, 19, may be adjusted to -different
positions. .
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preventing

g
1{\’,1 117 {
regrired angle,
wshould the be 10:@ ck umbcd abrading ma-
chine at any tine be vequired for gmndmw
15 & lefi-hande I cutting -iu it may be read-

iy adjusted for ‘mamnw that rwmt by re

versing the position of the crank Dins JJ
99 on their respective erank disks 23, 24,
that is to say, moving them dumetzlczulv

2 across the said disks to opposite sides of the
axes about which they Tespe hmy revolve.
The belts for trans nutimo motion to the
pulleys 10, 11, ave not showil in the draw-
gs Decause titey form no part of the pres-

25 ont invealion, bt it will be re: wdily under-

stood that, in w;“' of the arcnal movement
~of these pulleys, the said bands ave Cfmduz
over ultablL rullurs or otherwise, for the
purpose of maintaining

30 tension and prev entmo them from
the said pulleys.

Tea ving

In a sumehine to be used for
Bat deills or key grubs ¢
ters, the bearings may £
28 cared in the angular panuol,b ﬂece smg for
ising the ala ‘Millli disks 1, 2, 1o produce
the desived annlc of » bddmm off ’, the axes

of the, spmdks 3, 4 being slmat ol in con-
verging, purallel or dive erging  vertical
- planes acmzdmo to the angle to be given to
the cutting edges re}aﬁ‘.el\' to the axis of
the mspeem'e I, thus, for an ordinary
at drill, the said dw are sitnated in eon-
verging vertical planes as in Fig, 1, for a
B ]ey—orwb ov end-slotting cutter wherun the
culting edges are perpendicular to the lonm—

n
(8]

tudinal axis of sueh tool, as shown in Fig.
11, the qmuﬂe axes are in parallel vertical
planes, as diagrammatic: ally Hustrated in
50 Iig. ” ), while, for a tool having a hollow or
vecessed end, as shown in Tig. 1‘7 Lue spiu-
{il axes are in diverging s/emc“l planes as
rammatically 11}11\(;&19(3 n Fig. 10.
stead of the spindles 8,4 being roiated
he means ‘mreu‘oe"f ore deseribed, they

g

v each be rotated by a separate electric

motor operatively fast to the respective
bearing 5, or 8, (Jld further, instead of the
tools being held d ()W’ll on the holder 41 by a
yoke 43 as previously explained, they may
be retained thereon by & serew clamp or
other convenient means.
The dh@otlon of rotation of the abmmng

s or bodies 1, 2, may e either ¢ cmcltuse,

that is £ say, the directi on followed by {he

G4

g them at a proper |

viously mentioned
1 and 2, or eoun-

ye 4D

i mectio
i sk ov budy ioay be
» $1e omel- one coun-
i "7011 Leing transmit-
L:,

4

s to be noted while, in the ne-
CoOMDaz N/JL— drawin I have shown an
ab .,\dmn ainchi having the two abmdlnu
bodies arranged both subst antially in the
same horvizontal plane {which is the pre-
ferred and most convenient arrangement)
the invention is not ,Nuto«] to that ar-
rangemént as, provided their mutual rela-
tionship is not affected, the said bodies
might be arranged in subm.mml] ’ the same
vertical or the same inclined p}ane
} claim —

L A grinding or abr ading machine com-
pr}smw Two revoluble abr ading bodies each
vith a planan" >"muhw mce' bearmo
supporting said bodies in positions in which
diametral lines upon eespoctive grinding
faces (’ontalu angle equal to the anole
cuz)c ined by the cutting edges of the Lool
{o be OmLum aud in positions in which the
phmvs containing respeciive grinding faces
have reletive angn farity <““1€‘ﬁ])0{](h?lf> with
the angle of bu'kma oif of said cuttmo

edges; and driving weans for revolving said
8]

@l

1 1machine com-

grinding or shradiz
two revoluble Dbodies; oseillatory
o supporting said bodies in po%mon\
i which dmmt‘(m’ Hnes upon respective
bodies Lommn an angle equal to the angle
contained by the cutf g edoes of ﬂl(, tool
to be ommm. driving means for revolving
said hodle~j and means operative to oscil-
Iate said bc‘mn«rs sinultane ously with the
operation of said driving means in order to
vary the relative : m*uhr'h\' of the planes
e nLdJUhO the nrmdmo taces of said Dodjes,

3. A onhdmu or abrading machine com-
prising & r'mnhm fe aby admo body ; an oscil-
Iatory “bes aring the erefor; pivots su )pmimn‘

' bumno the axis of said pivots being
parallel v‘ﬁu the line of contaet hetween the
edge to be ground and the grinding face of
said a irading body: deivi mg means for re-
fol*',ug sam I)om ; and means ‘1daptcd to
oscilinte said bearing about said pivots and
thereby to rock said body wmnhaneonw’:’
with the driving theveof,

4 A orn‘umn or abrading
prising twe vevoluble al brading bodies: a
tool support: oscilla oty beﬂrmns momnted
upon axes par: llet re&poml\exy with the
planes of the respective grinding faces and
with the respective edges of the tool to be
ground when said tool is on said support ;
(h] ing mmnc for revolving said bodl o8

machine com-

-(Um er perauvdv connected with said
© *"ng and adapted to simultaneos s’=3 and

jent fransmission
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reversely oscillate said bearings and thereby
to reversely rock said bodies simultaneously
with the driving thereof, o

5. A grinding or abrading machine com-
Erls_mg two revoluble abrading bodies each

aving a planary grinding face; bearings
supporting said bodies with -their periph-
eriestin dontact or close proximity at one
point and with diametral lines upon the said
grinding faces of the respective bodies pass-
ing through such point inclosing an angle
approximately equal to the angle contained
by ‘the cutting edges of the tool to be
ground; and driving means for revolving
said bodies. = . _ o i

6. A grinding or abrading machine com-
prising a: revoluble abrading disk; an oscil-
latory bearing therefor; a pivotal support
for said bearing the axis of said support be-
ing situated to the rear of the grinding face
of said disk and intersecting the axis there-
of ; a tool support at an angle to the axis of
said disk; driving means for revolving said
disk; and adjustable means operatively con-
nected with said bearing for rocking it
simultaneously with the driving of sdid
body. ' .

7. A grinding or abrading machine com-
prising two revoluble abrading disks the
axes of which contain an angle; a tool sup-
port bisecting the' said angle: osecillatory
bearings for said disks; pivotal supports
for said bearings, the respective axes of said
supports being situated to the rear of. re-
spective grinding faces of the disks and in-
tersecting the axes of respective disks; driv-
ing means for revolving said disks; and two
similar adjustable gears operatively con-
nected with said bearings and adapted to si-
multaneously reversely and equally oscillate
said bearings during the driving of said
bodies. ;

8. A grinding or abrading machine com-
prising two revoluble abrading disks the
axes of which. contain an angle; a tool sup-
port bisecting said angle; bearings adapted
to support said disks about in peripheral
contact and with the disks reversely inclined
toward the tool on said support and driving
means adapted to simultaneously rotate said
hodies.

9. A grinding or abrading machine com-
prising a revoluble abrading body with a
planary grinding face; an oscillatory bear-
ing therefor; a pivotal support for said
bearing, the axis of said support extending
diametrically of said revoluble bedy; a tool
slide adapted to support a tool at an angle
to the axis of said body; driving means for
revolving said body; means- operative to os-
cillate said bearing on said pivotal suppori
simultaneously with the driving of s
body; and an adjustment operative on 52
o the amplitude of

from a given zero position in relatively op-

| support: an oscillatory bearing for said

1,042,817

10. A grinding or abrading machine com-
prising a revoluble abrading body; an os-
cillatory bearing therefor ; a pivotal support
for said bearing, the axis of said support
intersecting the axis of said revoluble body;
a tool slide adapted to support a tool at an
angle tc the axis of said body; driving
means for revolving said body; and reversi-
ble means operative to rock said bearing

70

']
posite directions simultaneously with the
driving of said body.

11. A grinding or ebrading machine com-
prising a revoluble abrading body; a tool
80
body; a pivotal support for said bearing,
the axis of said support being parallél with
the edge to be ground of the tool when on -
said support; driving means for revolvin
said body; means operative tn rock sai
bearing simultaneously with the driving of -
gaid body; a conirol for $aid means; and a
lock operative to prevent the oscillation o
said bearing when desired. 1

12. A grinding or abrading machine com-
prising tworevoluble abrading bodies; a tool
support; oscillatory bearings for supporting
sald bodies in such positions that diametral
1ines on the fuces of said bodies inclose an
angle equal to the angle inclosed between
the cutting edges of the teol to be ground;
driving means for Simultaneously revolving
said bodies; means operative to rock said
bearing simultaneously with the driving of
said bodies; and an adjustment for variably 100
positioning the hodies in the directions of
their respective axes.

13. A grinding or abrading machine com-
prising two revoluble abrading bodies; a
tool support; oscillatory bearings for sup- 10%
porting said bodies in relative angular posi-
tions; sliders; pivotal supports for said
bearings in said sliders; guides for said
sliders; adjustments for fixing the positions
of the sliders in respective guides; driving 110
means for revolving said bodies; and means
operative to oscillate said bearings simulta-
neously with the driving of said bodies.

14. A grinding or abrzatdin%r machine com-
prising two revoluble abrading bodies; a 115
tool slide adjustable toward and from said
bodies; oscillatory bearings supporting said
bodies in such positions that the angle in-
closed by the axes of oscillation is bisected
by the axis of a tool on said slide; s}iders; 129
pivotal supports for said bearings in said
sliders; guides for said sliders parallel with,
the axes of said bodies; adjustments for
fixing the positions of the sliders in respec-
tive guides; an adjustment for varying and 125
fixing the tool support at different, positions
in the direction of -its axis; driving means
for revolving said bodies; and means opera-
tive to oscillate said bearings simultaneously
with the driving of said bodies, ‘

85

90

95

130




. bearings simultaneously with the driving

0

15. A grinding or abrading machine com- | bodies; sliders; pivotal supports
prising two revoluble abrading bodies; a | bearings in said sliders; guides

vertically adjustable tool support; oscilla-

tory bearings for supporting said bodies in

relative angular positions; sliders; pivotal
supports for said bearings in said sliders;
guidgs for said sliders; adjustments for fix-
ing the positions of the sliders in respective
guides; driving means for revolving said
bodies; means: operative to oscillate said
ig of
said bodies; and 2 locking means for fixing
said tool support in any adjusted position.
16. A grinding or abrading machine com-
prising two revoluble abrading bodies; a
tool support; oscillatory bearings for sup-
porting said bodies; sliders; pivotal sup-
ports for said bearings in said sliders;
guides for said sliders; adjustments for fix-
iig the positions. of the sliders in respective
guides; driving means for revolving said
bodies; and means inter-geaved with said
driving means and operative to simultane-
ously and oppositely rock said bearings.
17. A grinding or abrading machine com-
prising two revoluble abrading bodies; a
vertically adjustable tool support; a hori-
zontally adjustable slide carrying said sup-
port; oscillatory bearings for supporting said

for said
for said
sliders; adjustments for fixing the positions
of the sliders in respective guides; dviving

‘means for revolving said bodies; oppositely

driven shafts; cranks on said shafis; and
connecting rods between respective cranks
and bearings, o
18. A grinding or abrading machine com-
prising twe revoluble abrading bodies; a
vertically -adjustable tool suppert; a hori-

zontally adjustable slide carryving said sup-.

port; oscillatory bearings for supporting
said bodies; sliders; pivetal supports for

said bearings in said sliders; guides for said

sliders; adjustments for fixing the positions
of the sliders in respective guides; driving
means for revolving said bodies; oppositely
driven shafts; crank disks on said shafts;
crank pins adjustable radially of said disks;
arms extending axially from said bearings;
and connecting rods pivotally connected be-
tween said crank pins and vespective arms.
In witness whereof I have hereunto set

my hand in the presence of two witnesses.

HENREY WALTERS NEWMAN.
" Witnesses:

G. C. Newaax,

Ruusax WisE. -
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