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uNITED STATES PATENT OFFICE, 
HENRY WALTERS NEWMAN, OF VIIIL FILL, ENGLAND. 

GRINDING OR, ABRADING JWACHINE. 

1,042,81. 

To all whom it may concern. 
Beit known that I HENRY WALTERS NEW: 

MAN, a subject of the King of the United 
Kingdom of Great Britain and Ireland, re 
siding at The Priory, Mill Hill, in tie 
county of Middlesex, England, have invent 
ed new and useful Improvements in Grind 

10 

ing or Abrading Machines, of which the 
following is a specification. 
This invention relates to grinding or 

abrading machines especially applicable for 
grinding drills and other tools or cutters, 
such as key grubs or end-slotting cutter's, 
and it has for one of its objects so to coil 
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 
angularly in a lateral direction. 
The invention may be carried out in dif 

ferent ways, those hereinafter described and 
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vation on the 

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 apparatus with 
the bed plate shown in section; Fig. 3 is a 
plan of the driving mechanism situated, be 
heath the bed plate; Fig. 4 is a sectional ele 

E. 4-4 of Fig. 5, looking in 
the direction of the arrows; Fig. 5 is a right 
hand side elevation of the abrading disk and 
mountings seen at the left-hand side of Figs. 
1 and 2, and as viewed in a direction per 
pendicular to the axis of rotation of the said 
disk; Fig. 6 is a right-hand side elevation 
of the abrading disk and mountings seen at 
the right-hand side of Figs. 1 and 2, and as 
viewed in a direction. perpendicular to the 

w axis of rotation of the said disk; Figs. 
and 8 are respectively a front elevation and 
a left-hand side elevation of detached por 
tions of the tool support; Figs. 9 and 10 are 
diagrammatic plan views of respectively dif 
ferent arrangements of the abrading disks; 
and Figs. 11 and 12 are perspective views. 
of portions of tools for the grinding or 
sharpening of which the arrangements 
adapted. shown in Figs. 9 and 10 are respectively 
In the arrangement illustrated in Figs, 1 

to 8 of the drawings, and which is especially 
adapted for grinding straight-fluted and 
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twist drills, there are provided two rotating 
grinding disks 1, 2 whose flat abrading 
faces-Whe vertical, as represented in Figs. 
1 and 2-are at an angle to each other cor 
responding with the angle of the drill end 
or cutting edges, as shown clearly in Fig. 1, 
(wherein a driil 30 is represented in dot 
a cl-lits lines) the peripheries of the said 
disks being in contact or nearly in contact 
with each other. Each of the disks 1, 2 is 
sect red to its respective spindle 3 or k in any 
convenient manner, and each such spindle is 
free to rotate in a bearing 5 or 6 pivoted 
between two center studs 7 capable of being 
adjusted, and locked in adjusted position, in 70 
the two arms of a forked or double standard 
or slider 8 or 9. IBy this arrangement the 
bearing 5 or 6 is free to oscillate about a 
horizontal axis (viz., that of the respective. 
studs 7) which is perpendicular to the axis 
of the spindle 3 or 4, and situated in a ver 
tical plane preferably close to the rear of the 
respective abrading surface. As a means of 
rotating the spindles 3 and 4 there are shown 
to be secured thereon, pulleys 10, 11 respec 
tively, each for receiving a driving strap 
(which is of represented in the drawings), 
and at the lack of the said pulleys, each of the 
spindies is further rotatably supported in a 
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learing 12 integral with, or fast to, the bear- 85 
ing 5 or 6. The two standards or sliders 8, 
9 are adjustable in converging directions in 
dovetail or equivalent guides 13 fast to the 
bed plate 14 (of which latter only a portion 
is 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 
threaded through holes in the bases of the 
staadards 8, 9 and may be screwed hard 95 
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, so that the adjacent parts of their peripheries travel in opposite 
directions, and each of the bearings 5, 6 is . 
provided with an arm 16, or 17 respectively, 
fast thereto and pivotally connected to the 
upper end of a link 18 or 19, which passes 05 

90 

00 

through a slot 20 in the bed plate 14 and, at 
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. 25, 
26 respectively, these shafts being geared to- 110 
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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 simultaneous 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 toward or over one side. 
of the tool 30, 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 different diameters of the 
tools to be ground. In the example illus 
trated this vertical adjustment of the tool 
table 31 is effected by means of a spur pin 
ion 32 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 35 (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 89 by 
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 adjustinent. 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 to retain the said drill in 
the position necessary for insuring both of 
its cutting edges being symmetrically shap 
ened and “backed off by the respective 
abrading disks 1, 2. The holder 4l is also 

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 31 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, alon 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 
the said holder being capable of sliding 
freely on the tool table; if desired, however, 
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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 

95 

tion of the said surfaces will automatically 100. 
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 
been adjusted, and the drill meanwhile be-, 105 ing reciprocated longitudinally by reason 
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 exerted 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 
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 parts ( 
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 

as indicated in 120 

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 
inks 18, 19, may be adjusted to different positions. 3 

. . . v, a 
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} tensioi, tild preventing then front 

aces if the said disks at it is a 119 
'ed it) be givei to the “hacking of 

, n edges. e machine it is 
3; he'einbefore des 

C{i- 

ribed, this re corveniently be attained by late:'e 
... 

slit inlay 
preventing rotation of the vo!' 
after the risks 1, 2 have been cated to the required axigle. 
Siould the lefore described aljading ill 

chille at ally tiility be required for grinding 
a left-handed cutting drill, it lay be read ily adjusted for attaining that result by 'e- 
versing the position of the crank pins 21, 
22 oil their respective crank disks 23, 24, 
that is to say, moving then diametrically 
across the said disks to opposite sides of the 
:xes about which they respectively revolve. 

'sile belts for transmitting notion to the 
pulleys 10, 1], are not showil in the draw 
ings because iley forth no part of the pres 

y 

eit inveilion, at it will be readily under 
stood that, in view of the arcual novellent 
of these pulleys, the said bands are guided 
over suitable rollers, or otherwise, for the 
purpose of naintaining then at a proper 

leaving 
the said illeys. 

in : 1 (ii) he i3 
E3: ... thrills (31 key s be used for grinding only 

grubs o' end-slotting cut 
icrs, the bearings, ilay be pel": ilalnently se 
cared ii) the angular positions necessary for 
calising the al-'ading disks 1, 2, iO produce 
the desired a gle of backing off, the axes 
of the spindies 3, 4 being situated in coll 
vergiig, parallel or diverging vertical 
planes according to the angle to be given to 
the cutting edges relatively to the axis of 
the respective tool, thus, for an ordinary 
iai drill, the said axes are situated in coin 
Verging vertical plates as in Fig. 1, for a 
key-gral or end-slotting cutter wherein the 
gutting edges are perpendicular to the longi 
tidinal axis of such tool, as shown in Fig. 
1i, the siliidle axes are in pai'allel vertical 
plaines, as diagrammatically illustrated in 
Fig. 9, while, for a tool having a hollow or 
i'ecessed end, as shown in Fig. 12, the spin 
dile axes are in diverging vertical planes as 
disgrammatically illustrated in Fig. 10. 

instead of the spindles 3, 4 yeing rotated 
y the means aereirabefore described, they 
nay each he rotated by a separate electric 
noto: operatively fast to the respective 
bearing 5, or 8, and, further, instead of the 
tipois being held down on the holder 41 by a 
yoke 43 as previously explained, they may 
be retained thereon by a screw claimp or other convenient means. 
The direction of rotation of the abrading 

disks or bodies 1,2, may be either clockwise, 
that is to say, the direction followed by the 

in Shaft 48, 

32.3 3. 

ilands of a clock. as Ji'evious v inhentioned ilands of a clock, as pi'eviously mentioned 
in coale with iEigs. and 2, O' coun 

sk or body inay be er-cio-kwise, o' (nie 
{}iatel clockwise aid the other one coul 

i.e4'-clock Y: he 'dition being raisait 
teti to theili (::) n'eilient it':InSilissio, 
(lg vices. 

it is to be afted that while, in the c coalpa lying drawings, i. 
a briding inacilitie having the two abrading 
bodies a 'ringed both substantially in the 
same horizontal plane (which is the pre 
fel'red &nd host convenient a rangelinent) 
the inventit}() is not i'estricted to that ar 
l'ageinlet as, pi'ovided their mutual rela 
tionship is not affected, the said bodies 
it light be arranged in Substantially the same 
vertical or the saine inclined plane. 

| claim:- 
1. A grinding or abi'ading nachine com 

prising two revoluble abrading bodies each 
With a planary grinding face; bearings 
supporting said bodies in positions in which 
dial net all lities upon respective grinding 
faces contain angle equal to the angle 
contained by the cutting edges of the tool 
to be ground and in positions in which the 
plates containing respective grinding faces 
tlve l'elitive a gularity correspoiding with 
the angle of backing oil of said cutting 
edges; and driving u}eans for revolving said bodies. 

have shown an 

2.... giltilag of a traig Fuachine coin 
prising two 'evoluble bodies: oscillatory 
bearings stillporting said bodies in positions 
in which diarieti'al lines upon respective 
bodies contain all angle equal to the angle 
contained by the cutting edges of the tool 
to be ground; driving means for revolving 
said bodies; and meals operative to oscii 
late said bearings simultaneously with the 
(ope!’ation of said diving means in order to 
yary the relative argularity of the planes 
containing the grinding faces of said bodies. 
3. A grindig or abrading machine con 

prising a revoluble ail'ading body; an oscii 
latly bearing therefo: ; pivots supporting 
Said bearing the axis of said pivots being 
parallel with the line of contact between the 
edge to he ground and the grinding face of 
saidaira dig bicy: diving means for re 
voli g sail body; and illeans adapted ti, 
(osciliate said bearing about said pivots and 
thereby to rock said lody sinultaneously 
with the driving thereof. 

4. A grinding or abrading machine con 
prising two 'evotile abrading bodies: a 
tooi Support: Oscillatory bearings mounted 
tipon axes parallel respectively with the 
planes of the espective grinding faces and 
with the respective edges of the tool to be 
ground when said tool is on said support: 
driving means for revolving said bodies: 
alid gear operatively connected with said 
be: earings and adapted to sit}ultaneously aid 

7 5 

30 

90 

95 

0. 

25 

  

  

  



4 

5 

10 

by the cuttin 

15 

latory bearing therefor; a pivotal support 
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ing means for revolving said disks; and two 

cillate said bearing on said pivotal support 

reversely oscillate said bearings and thereby 
to reversely rock said bodies simultaneously 
with the driving thereof. 
3. A grinding or abrading machine com 
E. two revoluble abrading bodies each aving a planary grinding face; bearings 
supporting said bodies with their periph 
eries in contact 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 

g edges of the tool to be 
ground; and driving means for revolving 
said bodies. . . . . . 

6. A grinding or abrading machine com 
prising a revoluble abrading disk; an oscil 
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 said 
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: oscillatory 
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 
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 
bodies. 

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 body; 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 
simultaneously with the driving of Sa 
body; and an adjustment operative or : 

for varying the amplitude of the is 
bearing. tions of said 

1,042,817 

10. A grinding or abrading machine com 
Pising it revoltable abrading body; an os 
gillatory 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 to the axis of said body; driving 
means for revolving said body; and reversi 

70 

ble means operative to rock said bearing . from a given Zero position in relatively op. 
posite directions simultaneously with the 
driving of said body. 

1. A grinding or abrading machine com 
prising a revoluble abrading body; a tool 
Support: an oscillatory bearing for said 
body; a pivotal support for said bearing, 
the axis of said support being parallel wit 

75 

80 

the edge to be ground of the tool when on 
said support; driving means for revolvin 
said body; means operative to rock sai 85 
bearing simultaneously with the driving of . 
said body; a control for said means; and a 
lock operative to prevent the oscillation o 
said bearing when desired. 

12. A grinding or abrading machine com 
prising two revoluble abrading bodies: a tool 
Support: Oscillatory bearings for supporting 
said bodies in such positions that diametral 
lines on the faces of said bodies inclose an 
angle equal to the angle inclosed between 
the cutting edges of the tool 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 
positioning the bodies 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 
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 
means for revolving said bodies; and means 
operative to oscillate said bearings simulta 
neously with the driving of said bodies. 

14. A grinding or abrading machine com 
prising two revoluble abrading bodies: a 
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; sliders; 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 
fixing the tool support at different positions 
in the direction R its axis; driving means 

ing said bodies; and means opera 
said bearings simultaneously 

... " f said bodies. 
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15. A grinding or abrading machine com 
prising two revoluble abrading bodies; a 
vertically adjustable tool support; Oscilla 
tory, bearings for supporting said bodies in 
supports for said bearings in said sliders; 
gtiidgs for said sliders; adjustments for ?ix 
ing the positions of the sliders in respective 
guides; driving means for revolving said 
bodies; means, operative to oscillate said 
bearings simultaneously with the driving of 
said bodies; and a 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 
ing the positions of the sliders in respective 
guides: driving means for revolving said 
bodies; and means inter-geared with said 
driving means and operative to simultane 
ously and oppositely rock said bearings. 

17. A grinding or abrading machine coin 
prising two 1'evoluble abrading bodies; a 
vertically adjustable tool support: a hori 
zontally adjustable slide carrying said sup 
port: oscillatory bearings for supporting said 

bodies; sliders; pivotal supports for said 
bearings in said siders; guides for said 
sliders; adjustments for fixing the positions 
of the slider's in respective guides; diliying 

relative angular positions; siders; pivotal means for revolving said bodies; oppositely 
driven shafts; cranks on said shafts; and 
connecting rods between respective cranks 
and bearings, 

18. A grinding or abrading machine cona 
prising two revoluble abrading bodies; a 
sertically adjustable tool support: a hori 

said bodies; sliders; pivotal supports for 
said bearings in said slide's; 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 bc 
tween said crank pins; and respective arms. 

in witness whereof i have hereunto set 
inly hand in the presence of two witnesses. 

ENERY WATERS NEWMAN. 
Witnesses: 

G. C. NEWMAN, 
iF:UBEN WISE. . 

Zontally adjustable slide carrying said sup 
port; osciliatory bearings for supporting 
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