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To all, whon, it inctly conce77. 
Beit known that I, HENRY P. WHITE, a citi 

Zen of the United States, residing at the city 
of Kalamazoo, in the county of Kalamazoo and 

5 State of Michigan, have invented certain new 
and useful Improvements in Drill-Grinding 
Machines, of which the following is a specifi 
cation. 
This invention relates to improvements in 

Io drill-grinding machines. 
The objects of the invention are, first, to 

simplify the construction of drill-grinders 
that shall be adapted to grind different sizes 
of drills without special adjustment on ac 

I5 count of the variations in the diameter of the 
drill; second, to provide an improved drill 
grinding machine which shall give the proper. 
variation to the clearance between the point 
and the periphery of the drill; third, to pro 

2O vide in a drill-grinder improved adjusting 
means to vary the clearance; fourth, to sim 
plify the construction of a practical drill 
grinding machine generally; fifth, to provide 
in a drill - grinding machine an improved 

25 holder which is adapted to fit and hold any 
size of drillin a practical manner; sixth, to pro 
vide in a drill-grinder improved means of ad 
justing or raising the drill from the holder for 
purposes of adjustment or the like. 

Further objects will definitely appearin the 
detailed description to follow. 

I accomplish these objects of my invention 
by the devices and means described in the 
specification. 
The invention is clearly defined,and pointed 

out in the claims. 
A structure embodying the features of my 

invention is fully illustrated in the accompa 
nying drawings, forming a part of this speci 

4o fication, in which 
Figure 1 is a perspective view of a drill 

grinding machine embodying the features of 
my invention. Fig. 2 is a plan view of the 
structure appearing in Fig. 1, showing de 

45 tails of construction. 
detail sectional view of the adjustable bracket 
C, taken on a line corresponding to line 33 of 
Fig. 1. Fig. 4 is a detail sectional view through 
the adjustable tail-block, taken on a line cor 

5o responding to line 44 of Fig. 1. Fig. 5 is an 
enlarged detail end elevation view of the drill 
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Fig. 3 is an enlarged 

holder detached from its support, showing a 
drill of large size in position. Fig. 6 is an en 
larged detail view of the adjustable lip-rest 
d, looking at it from its inner edge. Fig. 7 
is an enlarged detail sectional view of the 
drill-holder and supporting-bracket, taken on 
a line corresponding to line 77 of Fig. 1. Fig. 
8 is an enlarged detail sectional view through 
the holder and its adjustable support, taken 
on a line corresponding to line 88 of Fig. 1. 
Fig. 9 is an enlarged detail sectional view 

justing means for varying the clearance, taken 
on a line corresponding to line 99 of Fig. 1. 
Fig. 10 is an enlarged detail sectional eleva 
tion through the holder and its adjustable 
tail-stock, taken on a line corresponding to 
line 1010 of Fig. 1. Fig. 11 is an enlarged de 
tail longitudinal sectional elevation through 
the lower end of the holder and its adjustable 
tail-stock, taken on a line corresponding to 
line 11 11 of Fig. 10. 
In the drawings all of the sectional views 

are taken looking in the direction of the lit 
tle arrows at the ends of the sectional lines; 
and similar letters of reference refer to simi 
lar parts throughout the several views. 

Referring to the lettered parts of the draw 
ings, A is the main frame of the machine, car 
rying the usual driving-pulley B, on the shaft 
of which is supported a grinding-wheel B", 
usually of emery. Projecting from the lower 
main frame A is a bracket A', bearing a cy 
lindrical arm A". Extending at right angles 
to the plane of the face of the grinding-wheel 
on this arm A' is an adjustable sleeve C, bear 
ing an arm C. Extending back of Said wheel 
and on the rear end of the arm C is a journal 
bearing C''', standing at an angle to the sleeve 
C. A crooked arm D, with a journal at its 
lower end, fits into the journal-bearing C'. 
The journal-bearing C' is adjustable by means 
of an adjustable screw b, the same being open 
at one side for this purpose. The bearing is 
fitted moderately tight, so that a little pres 
sure is required to turn or rock the journal 
in its bearing. The axis of this journal ex 
tends upwardly and is at an acute angle to 
the face of the grinding-wheel, the point of 
support of the journal being back of the face 
of the said grinding-wheel. The arm D ex 

through the holder, its support, and the ad 
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tends from the journal upwardly and then is 
curved downwardly in front of the grinding 
wheel B', the same being formed into a loop 
to pass around the edge of the wheel, as clearly 
appears in Figs. 1 and 2. The outer end por 
tion D' of the arm D is formed into a seat Or 
support for the drill-holder E. The under 
side of the drill-holder E is rounded at E' to 
fit into the support D'adjustably. The hand 
wheel J, with a screw J' thereon, extends up 
through a transverse slot J' in the bracket D' 
into the portion E' of the drill-holder E, as 
clearly appears in Fig. S. A suitable washer 
is provided for the hand-wheel J and is adapt 
ed to rest against the under side of the bracket 
D', which is formed on a curve to correspond 
with the curved seat between the drill-holder 
and the bracket D. This hand-wheel is ad 
justable for the purpose of permitting the 
drill-holder to be rocked in its seat. The 
curve on which it is rocked is an arc of a cir 
cle struck from the apex of the V-shaped lon 
gitudinal groove in the holder E. To regul 
late the adjustment, a transverse screw L, 
with knurl or thumb-nut L', is located trans 
versely in the bracket D'and is retained from 
longitudinal movement by a suitable screw i', 
extending into an annular groove i therein. 
The under side of the drill-holder E is pro 
vided with teeth L', like those of a worm-gear, 
to be engaged by the screw or worm L for 
positively controlling the adjustment of the 
drill-holder E. 
A suitable pointerg is provided on the front 

of the portion E' of the drill-holder, and a 
scale g is provided on a bracket D to indicate 
the adjustment of the drill-holder. The drill 
holder E has a V-shaped groove, preferably 
at an acute angle, as shown, in which the 
drills are laid to be ground. To facilitate the 
manipulation of the drill and remove the same 
from the V-shaped curve, I provide a trans 
verse thin plate or arm e, pivoted at e', to 
strike up through a kerf on the under side 
of the drill-holder and raise any drill lying 
therein to a convenient position to be grasped 
by the fingers of the operator. A thumb 
piece e' is provided to actuate the same. 
On the tail end of the drill-holder E is placed 

an adjustable tail-block F, which is retained 
in position by a clamp G conformed thereto, 
having a hand-screw G' through the bottom 
to clamp it in position, as clearly appears in 
Fig. 10. In this block F is a shank H, ad 
justable therein by the hand or thumb nut 
F', and a fine adjustment is effected of the 
tail-block I" and by the thumb-nut I' on the 
screw I, which travels back and forth in the 
shank H. The clamp G and block F are se 
cured together by small screws k, so that the 
parts remain assembled during adjustment. 
The apex of the V-shaped groove at the 

front end of the drill-holder E is in line of 
the axis of the journal C", so that when the 
drill-holder swings from side to side it turns 
on this point as on a pivot. The left-hand 
side of the front end of the drill-holder E is 
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cut at an angle on a line nearly parallel with 
the face of the grinding-wheel. An adjust 
able lip-rest d is secured to the front end 
thereof and is adjustable by means of a Screw 
and suitable slot. The lower portion of the 
drill-rest is curved slightly outward at d", as 
clearly appears in Figs. 5 and 6, to compen 
sate for the difference in the angle of the 
grooves in large and small sized drills. The 
right-hand side of the drill-holder E is cut 
away to permit the holder to swing in grind 
ing the drill without the holder itself coming 
in contact with the face of the grinding-wheel. 

It will be observed that the face of the 
grinding-wheel B' in its relation to the axis 
of the journal supporting the holder is at an 
angle, and therefore any parts supported in 
the drill-holder and rocked in front of the 
grinder will be ground to correspond to a por 
tion of the surface of a cone, and that conse 
quently a small drill laid within the drill 
holder will come near the apex of the cone 
and will be ground to conform to that portion 
of the cone, while a larger drill laid in the 
holder will not descend so deep into the angle 
of the holder and will be ground in a curve 
corresponding to the surface of the cone near 
the base, so that the size of the drill placed 
in the holder automatically comes to the 
proper position to secure the correct curva 
ture for grinding the drill without any adjust 
ment of the machine whatever, it only being 
necessary to bring the tail-stock into contact 
with the shank end of the drill, which is very 
quickly and easily done. It will also be noted 
that the drill-lip rest d is capable of adjust 
ment at such an angle that the front edge of 
the cutting-lip of the drill at its periphery will 
be in advance of the front edge of the cutting 
lip near the center of the drill, and when the 
holder is properly adjusted this peripheral 
portion as it comes in contact with the grind 
ing-wheel will be ground at a lesser angle of 
clearance than the portion near the center. 
The rocking motion given to the holder when 
oscillated causes the center portion of the 
drill to remain longer in contact with the 
grinding-surface of the wheel than any pol 
tion of the same size along the peripheral Sur 
face of the ground face of the drill, which ac 
tion also tends to increase the angle of clear 
ance at the center of the drill in a correspond 
ing amount at each stage of its oscillation. 
This effect upon the drill is caused by the pe 
culiar relation which the axial line of the an 
gle of oscillation and the angle of the longi 
tudinal line of the holder bear to each other 
and is of great advantage in securing a cor 
rect form to the drill-point. 
The form of the drill above referred to is 

the one which is required and necessary for 
securing the best cutting effect of the drill, 
as it enables the center portion at each revo 
lution to cut or advance as freely into the 
metal as the periphery. There is therefore 
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adjustment of the device herein the drill 
holder is adjusted for the same relative clear 

- D', the screw-threads of which are adapted to 
engage worm-gear threads in the under side 

secured. It will also be observed that by L' suitably supported in said bearing portion 

ance on all sizes of drills and there is no ne 
cessity for a separate and distinct adjustment 
for each size. 

Having thus described my improved holder, 
I desire to state that it can be considerably 
varied in its details without departing from 
my invention. The angle at which the jour 
nal-Support stands or the position of the jour 
nal can be varied, though this will of course 
require a variation of the other angles of the 
machine. It would be possible to manufac 
ture and adjust the parts with the angle of 
the V-shaped holder opening at a right angle, 
or even more; but I have adjusted the parts 
to the form which seems to me to be most 
preferable. In the bottom of the holder I 
provide little thumb-openings fat each side, 
which are very convenient, but might be dis 
pensed with. Other means might be pro 
vided for adjusting the holder in its rest, 
though the means I have shown seem to me 
to be most practical and, I believe, possess 
merits over any other. The same remarks 
apply as to the adjusting means have shown 
of the tail-block for the holder. I provide the 
same with complete and elaborate adjust 
ments; but a simple tail-block of one piece 
could very likely be employed for ordinary 
work with very good success. 

I have shown the machine with a base for 
adjustment to a bench for support; but I de 
sire to state that the whole structure can be 
provided with a large base of its own to sup 
port it in position, and it is needless to re 
mark that the form of the various parts can 
be considerably varied and still utilize the 
principle of my invention. It is also obvious 
that in constructing the machine it would be 
immaterial which parts bore the journals re 
quired and which the bearings therefor. A 
reversal of the same, as shown, would not de 
part from my invention. 

Having thus described my invention, what 
I claim as new, and desire to secure by Letters 
Patent, is 

1. In a drill-grinding machine, the combina 
tion of the base A, carrying a suitable grind 
ing-wheel B'; a cylindrical arm A' extending 
parallel to the axis of said grinding-wheel; a 
bracket C adjustably supported on said arm 
A'; an arm D with a journal standing at an 
angle to the face of said grinding-wheel ex 
tending into a journal-bearing box C' back 
of the face of said grinding-wheel and extend 
ing upwardly and then downwardly in front of 
said grinding-wheel; a V-shaped drill-holder 
rounded on its under side at E' and resting in 
a curved bearing D' on the arm D; a hand 
screw J extending upwardly through a trans 
verse slot J" in the bearing portion D' and 
connecting by a screw-thread with the under 
side of the drill-holder to clamp the same 
when adjusted in its support; a transverse 
screw L controlled by a knurl or thumb-wheel 

of the drill-holder for the purpose of adjust 
ing the same; a pointer g on said portion E 
and a scale g' on the portion D' to indicate 
the position of the drill-holder; an adjustable 
tail block or stock for the drill-holder and a 
drill-lip rest secured to the forward end of 
the same, all coacting together substantially 
as described for the purpose specified. 

2. In a drill-grinding machine the combina 
tion of the base A, carrying a suitable grind 
ing-wheel B'; a cylindrical arm A' extending 
parallel to the axis of said grinding-wheel; a 
bracket C adjustably supported on said arm 
A'; an arm D with a journal standing at an 
angle to the face of said grinding-wheel, ex 
tending into a journal-bearing box C" back 
of the face of said grinding-wheel and extend 
ing upwardly and then downwardly in front of 
said grinding-wheel; a V-shaped drill-holder 
E rounded on its under side at E' and resting 
on a curved bearing D' on the arm D; a hand 
screw J extending upwardly through a trans 
verse slot J' in the bearing portion D" and 
connecting by a screw-thread with the under 
side of the drill-holder to clamp the same 
When adjusted in its support; an adjustable 
tail block or stock for the drill-holder and a 
drill-lip rest secured to the forward end of 
the same, all coacting together substantially 
as described for the purpose specified. 

3. In a drill-grinding machine the combina 
tion of the base A, carrying a suitable grind 
ing-wheel B'; a cylindrical arm A' extending 
parallel to the axis of said grinding-wheel; a 
bracket C" adjustably supported on said arm 
A"; an arm D with a journal standing at an 
angle to the face of said grinding-wheel, ex 
tending into a journal-bearing box C" back 
of the face of said grinding-wheel and extend 
ing upwardly and then downwardly in front of 
said grinding-wheel; a V-shaped drill-holder 
E rounded on its under side at E' and resting 
in a curved bearing D' on the arm D; and 
means for adjusting the same in said support; 
an adjustable tail block or stock for the drill 
holder and a drill-lip rest secured to the for 
ward end of the same, all coacting together 
substantially as described for the purpose 
specified. 

4. In a drill-grinding machine the combina 
tion of the base A, carrying a suitable grind 
ing-wheel B'; a cylindrical arm A' extend 
ing parallel to the axis of said grinding-wheel; 
a bracket C" adjustably supported on said 
arm A'; an arm D with a journal standing 
at an angle to the face of said grinding-wheel 
extending into a journal-bearing box C" back 
of the face of said grinding-wheel and ex 
tending upwardly and then downwardly in 
front of said grinding-wheel; a W-shaped 
drill-holder E supported on a bearing portion 
D' of said arm D; an adjustable tail block or 
stock for the drill-holder and a drill-lip rest 
secured to the forward end of the same, all 
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coacting together substantially as described 
for the purpose specified. 

5. In a drill-grinding machine, the combina 
tion of a suitable base carrying a grinding 
wheel; a V-shaped drill-holder; an arm for 
carrying said drill - holder which extends 
downwardly back of the face of said grind 
ing-wheel terminating in a suitable journal 
provided with a suitable bearing, the axis of 
which, if extended upwardly, would form an 
acute angle with the face of the grinding 
wheel, coacting as specified. 

6. In a drill-grinding machine the combina 
tion of a suitable base carrying a grinding 
wheel; a V-shaped drill-holder; a journal in 
a suitable bearing to support said drill-holder, 
the axis of which, if extended from the face 
of the grinding-wheel upwardly, would form 
an acute angle with the face of the grinding 
wheel, for the purpose specified. 

7. In a drill-grinding machine the combina 
tion of a suitable base carrying a grinding 
wheel; a V-shaped drill-holder; a journal in 
a suitable bearing to support said drill-holder, 
the axis of which, if extended from the face 
of the grinding-wheel upwardly, would form 
an acute angle with the face of the grinding 
wheel; means of adjusting the support for 
said journal-bearing, for the purpose speci 
fied. 

8. In a drill-grinding machine the combina 
tion of a suitable base; a grinding - wheel 
thereon; a V-shaped drill-holder with a drill 
lip rest; a journal in a suitable bearing con 
nected by suitable means to said drill-holder, 
the axis of which journal is in a line substan 
tially through the apex of the V-shaped drill 
holder so that the drill-holder swings as on a 
pivot at that point, the said axis, if extended 
upwardly from the face of the drill would 
form an acute angle there with, for the pur 
pose specified. 

9. In a drill-grinding machine the combina 
tion of a suitable base; a grinding - wheel 
thereon; a V-shaped drill-holder with a drill 
lip rest; a journal in a suitable bearing con 
nected by suitable means to said drill-holder, 
the axis of which journal is substantially in 
a line through the apex of the V-shaped drill 
holder so that the drill-holder swings as on a 
pivot at that point, the said axis, if extended 
upwardly from the face of the grinding-wheel 
Would form an acute angle there with; means 
of adjusting the said holder to vary the angle 
of its V sides to the line of the axis of said 
journal, to vary the clearance and to set the 
holder to grind the circumference and web of 
the drill at different angles for the purpose specified. 

10. In a drill-grinding machine the combi 
nation of a base carrying a suitable grinding 
wheel, with a V-shaped drill-support located 
on one side of said grinding-wheel, said drill 
Support being provided with means of oscil 
lation which are placed on the opposite side 
of Said grinding-wheel, the said means of os 
cillation being connected to the drill-support 
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by a suitable arm passing across the edge of 
the grinding-wheel, for the purpose specified. 

11. In a drill-grinding machine the combi 
nation of a suitable base; a grinding-wheel; 
a V-shaped holder supported on a suitable 
journal; a drill-lip rest d with an outwardly 
curved lower portion d'adjustably supported 
on the front thereof for the purpose specified. 

12. In a drill-grinding machine the combi 
nation of a suitable base; a grinding-wheel; 
a V-shaped holder supported on a suitable 
journal; a drill-lip rest d with an outwardly 
curved lower portion d' on the front thereof 
for the purpose specified. 

13. In a drill-grinding machine, the combi 
nation of a drill-holder; a journal extending 
into a suitable bearing for supporting the 
same, the axis of which journal, if extended 
upwardly from the face of the grinding-wheel, 
would form an acute angle there with; a drill 
lip rest on one side of said V-shaped holder 
and to one side of a line bisecting the angle 
thereof whereby a drill placed within the 
same will have its cutting edge at the periph 
ery in advance of the cutting edge at the cen 
ter, whereby a different angle of clearance 
can be given to the peripheral and central por. 
tion of the drill for the purpose specified. 

14. In a drill-grinding machine the combi 
nation of a base supporting a grinding-Wheel, 
with a V-shaped holder provided with means of 
oscillation, and having the angle of its sides so 
formed in relation to the angle of a line drawn 
through the center of oscillation, and the plane 
of the grinding-surface of the wheel, as to 
cause a drill of any diameter when placed 
within the holder to rest at a proper distance 
above the apex of said holder so that if the 
line of oscillation, upon which the said holder 
swings, were extended, it would pass sub 
stantially through the apex of said holder, 
and cross the axial line of the drill at the re 
quired distance from its point, to secure the 
proper curvature of the ground surface of the 
cutting end of the drill, in combination with 
a curved bearing for supporting the said V 
shaped holder, and means for adjusting the 
said holder to different positions in the curved 
bearing, for the purpose specified. 

15. In a drill-grinding machine the combi 
nation of a base supporting a grinding-wheel, 
with a V-shaped holder provided with means 
of oscillation, and having the angle of its 
sides so formed in relation to the angle of a 
line drawn through the center of oscillation, 
and the grinding-surface of the wheel, as to 
cause a drill of any diameter when placed 
within the holder, to rest at a proper distance 
above the apex of said holder so that if the 
line of oscillation upon which the said holder 
swings were extended, it would pass substan 
tially through the apex of said holder, and 
cross the axial line of the drill at the required 
distance from its point, to secure the proper 
curvature of the ground surface of the cutting 
end of the drill, for the purpose specified. 

16. In a drill-grinding machine, a V-shaped 
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holder provided with means of oscillation, 
Whose longitudinal line stands in such rela 
tion to the angle of a line drawn through the 
center of oscillation as to cause the angular 
sides of said holder when oscillated, to change 
their relation to a vertical line, whereby a 
drill resting in such holder would be caused 
to rock upon its axial line when said holder 
is oscillated, to grind the drill with more clear 
ance at the point than at the periphery, for 
the purpose specified. 

17. In a drill-grinding machine, the combi 
nation of a W-shaped drill-holder; a suitable 
support therefor to allow the same to swing 
and means of adjusting the V-shaped sup 
port whereby the angles of the V-walls will 
be changed in relation to the support for said 
holder for the purpose specified. 

18. In a drill-grinding machine, the combi 
nation of a W-shaped holder having an open 
ing through its under side and a lever to act 
through said opening to raise the drills from 
the holder for ease of manipulation. 

19. In a drill-grinding machine the combi 
nation of a V-shaped support E; a curved 
bearing for supporting the same; a screw sup 

ported in said curved bearing and adapted to 
engage Worm-gears on the under side of the 
holder for adjusting the same. 

20. In a drill-grinding machine the combi 
nation of a V-shaped drill-support With a 
curved bearing therefor, the line of which 
curved bearing is struck from the apex of the 
said V-shaped support, and means for adjust 
ing the said drill-support to different posi 
tions in the curved bearing, for the purpose 
specified. 

21. In a drill-grinding machine, a V-shaped 
drill-holder having a recess near the front 
end in which a member may be operated for 
the purpose of more easily manipulating the 
drill. 

22. In a drill-grinding machine, the combi 
nation of a grooved holder, with means posi 
tioned to rise from the bottom of said groove 
to raise the drill therefrom. 

In witness whereof I have hereunto set my 
hand and sealin the presence of two witnesses. 

HENRY P. WHITE. L. s. 
Witnesses: 

OTIS A. EARL, 
ALICE E. HOUGHTON. 
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