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UNITED STATES PATENT OFFICE. 

WILLIAM. C. HEISTER, OF DAYTON, OHIO, ASSIGNOR TO THE BUCKEYE IRON 
AND BRASS WORKS, OF SAME PLACE. 

MACHINE FOR GRINDING DRILLs. 

SPECIFICATION forming part of Letters Patent No. 641,107, dated January 9, 1900. 
Application filed October 7, 1899, Serial No. 732,947, (No model.) 

To all whom it may concer'7: 
Be it known that I, WILLIAM C. HEISTER, 

a citizen of the United States, residing at Day 
ton, in the county of Montgomery and State 

5 of Ohio, have invented new and useful Im 
provements in Machines for Grinding Drills, 
of which the following is a specification. 
This invention relates to a machine for 

grinding drills, and has for its object to pro 
Io wide, in connection with a grinding-wheel, a 

holder for holding the drill and means for im 
parting to said holder a combined rotary, os 
cillating, and reciprocating movement to au 
tomatically present both lips of the drill to the 

15 grinding-wheel at proper varying angles. 
It also has for its object to provide simple 

means for effecting a very fine adjustment of 
the parts, whereby the drill will be ground 
With mechanical accuracy, greatly increasing 

2c both the efficiency and durability of the drill. 
It has certain other objects in view, which will 
hereinafter be made apparent. 
To these ends my invention consists in the 

features and in the construction, combina 
25 tion, and arrangement of parts hereinafter 

described, and particularly pointed out in the 
claims following the description, reference 
being had to the accompanying drawings, 
forming a part of this specification, wherein 

Figure 1 is a view in elevation of my im 
proved machine. Fig. 2 is a top plan view 
thereof. Fig. 3 is a vertical sectional eleva 
tion of a part of the same. Fig. 4 is a detail 
sectional view of the chuck for holding the 

35 drill. Fig. 5 is a plan view of the table or 
casing, the carriage being removed. Fig. 6 
is a section taken on the line 6 6 of Fig. 5. 
Fig. 7 is a transverse sectional view of the 
carriage. Figs. 8 to 11 are detail views of 

4o the sleeve for holding the rear end of the 
drill. Fig. 12 is a sectional view illustrating 
a modified construction. Fig. 13 is a section 
taken on the line 1313 of Fig. 12. Fig. 14 is 
a detail top plan view of the guide-finger, 

45 illustrating the manner of jointing it; and Fig. 
15 is an endi view of the same, illustrating the 
manner of setting the drill. 
Referring to the drawings, the numeral 1 

indicates a pillar or standard forming the 
5o base or support of the machine, passing hori 

zontally through which is a sleeve 2, that is 
held fixed in the standard by a set-screw 3. 
Journaled in the sleeve is the main or driv 
ing shaft 4, on one end of which is fixed a 
drive-pulley 5. Journaled in the standard 55 
above the driving-shaft is a horizontal shaft 
6, driven by a pulley 7, mounted on one end 
thereof and having fixed on its other end an 
emery-wheel S. Projecting from the end of 
the sleeve 2 is a bracket-arm 9, to which is 
pivotally connected by a bolt 10 a bed or ta 
ble comprising a hollow box or casing 11, 
dovetailed on its upper opposite edges, as at 
12, (see Figs. 6 and 18,) and arranged to slide 
on said bed or table is a carriage 14, provided 65 
on its upper side with a head 15, in which is 
journaled a tubular drill-holder consisting of 
a sleeve 16, formed at its forward end with a 
flange 17, which abuts the end of the head 15 
and prevents any endwise movement of the 7o 
holder. A chuck is arranged on the forward 
end of the drill-holder and consists of two 
jaws 18, arranged to slide in a transverse slot 
in the end of the sleeve 6 and connected to 
gether by a right-and-left screw 19, which is 75 
adapted to be engaged and turned to move 
the jaws toward and away from each other. 
The chuck operates to grasp and firmly hold 
the drill to be ground in such manner as to 
prevent any play of the drill during the grind 
ing operation. - 
The numeral 20 indicates a sleeve which is 

formed to fit snugly within the tubular holder 
16 and is provided with a longitudinally-ta 
pered bore 21, into which the rear end of the 85 
drill to be ground is fitted, thus firmly hold 
ing the rear end of the drill in place, the for 
ward end of the drill being firmly grasped 
and held by the chuck. Fixed on the end of 
the driving - shaft 4 is a pinion 22, which 
meshes with a corresponding pinion 23, fixed 
on a shaft 24, journaled in bearings 25, formed 
with the box or casingll, and fixed on the 
shaft 24 is a gear-wheel 26, which gears with 
a long pinion 27, journaled in the head 15, 95 
and which in turn gears with a gear-wheel 
28, fixed on the drill-holder 16 by a screw 29. 
Also fixed on the shaft 24 is a gear-wheel 30, 
which gears with a pinion 31 of half its size 
fixed on the end of a shaft 32, journaled in Ioo 
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one of the bearings 25 and in a corresponding 
bearing 33. Fixed on the shaft 32 is a heart 
shaped cam 34, which rotates in contact with 
two rollers 35, journaled in a ring 36, pro 
vided on its opposite sides with trunnions 37, 
which are journaled in a yoke 38. 
with the yoke 38 is a bracket-arm 39, which 
is rigidly attached to the end of the sleeve 2. 

Formed 

Also fixed on the shaft 32 is a beveled pinion 
40, which meshes with a corresponding bev 
eled pinion 41, fixed on the end of a short 
shaft 42, journaled in a suitable bearing in 
the side of the box or casing 11. On the end 
of the shaft 42 is pivoted a heart-shaped cam 
43, having an arc-shaped slot 44, formed con 
centric with said shaft, through which passes 
a set-screw 45, that screws into an arm 46, 
(see Fig. 5,) that is fixed on the shaft 42, by 
means of which the cam may be adjusted on 
the shaft in an obvious manner. The cam 43 
is arranged to rotate in contact with two roll 
ers 47, journaled in the ends of two short 
arms 48, pendent from a plate or slide 49, 
which is adjustably attached to one side of 
the carriage 14 by set-screws 50, which pass 
through slots 51, formed in said plate or slide. 
The rear end of the plate or slide 49 is pro 
vided with a lateral lug 52, (see Fig. 2,) in 
which is rotatably arranged a hand-screw 53, 
which screws into the rear end of the car 
riage 14. By means of the hand-screw the 
carriage and slide or plate 49 can be adjusted 
relatively to One another, so as to regulate the 
throw of the carriage under the action of the 
cam 43, as Will more fully hereinafter appear. 
The numeral 55 indicates a downward 

curved guide-finger, which is fitted at its rear 
end in a socket 56, formed in the end of a 
bracket-arm 57, pivoted at its rear end to a 
lug 58, bolted to the head 15 and provided 
with a foot 59, adapted to rest on the edge of 
the flange 17. The guide-finger is held in 
the socket by a set-screw 60, which passes 
loosely through the rear end of the guide 
finger. Arranged in the socket 56 is a foll 
lower 55, which is projected forward by a 
coiled spring 61 and operates to hold the 
guide-finger in either of its adjusted positions, 
as best illustrated in Fig. 14. 
The operation of the device constructed as 

above described is as follows: The drill to be 
ground is first inserted in the sleeve 20 and 
the latter is next fitted in the holder 15. The 
guide-finger is then moved into the position 
shown in Fig. I, and the drill is adjusted un 
til its end accurately registers with the end 
of the guide-finger, and one of its cutting-lips 
lies in true parallelism with the side of the 
guide-finger, as shown in Fig. 15, after which 
the screw 19 is turned to tightly grasp and 
hold the drill. 

It will be understood that in most drills 
there are two lips or cutting edges arranged 
diametrically opposite to one another and 
that in grinding the end of the drill the metal 
is ground off more and more as the cutting 

641,107 

edges or lips are receded from, and in order 
to accomplish this result as the lip is receded 
from the drill has to be presented at a more 
acute angle to the emery-wheel to grind off 
more metal. There being two such lips, it is 
necessary to change this angle during each 
revolution of the drill to grind off from the 
high to the low portions of the drill, and this 
result is accomplished by means of the mech 
anism above described in the following man 
ner: The drill having been set in the holder 
in the manner described, the guide-finger is 
thrown backinto the position shown in dotted 
lines in Fig. 12 and the driving-shaft 4 set in 
motion. The shaft 4 rotates the shaft 24 
through the medium of the pinions 22 and 23 
and rotates the drill by means of the gears 
26, 27, and 28. The gear-wheel30 being twice 
the size of the gear-wheel 31, the shaft 32 ro 
tates at twice the speed of the shaft 24, and 
as the cam 34 rotates between the rollers 35 
on the fixed yoke 38 the box or casing 11 is 
oscillated in the are of a circle about its piv 
otal point 10, thereby oscillating the point of 
the drill in a similar arc to vary the angle at 
which it is presented to the face of the emery 
wheel 8, and owing to the shafts 24 and 32 
being geared together in the manner de 
scribed the drill is given two complete oscil 
lations while it is rotated once. As the drill 
is oscillated back and forth in the manner de 
scribed to vary the angle at which it is pre 
sented to the emery-wheel the carriage car 
rying the drill-holder and drill is reciprocated 
back and forth by means of the cam 43 ro 
tating between the rollers 47, the parts being 
so timed that as the box or casing is low 
ered on its pivot the carriage is fed forward 
to feed forward the drill to compensate for 
the downward movement of the box or cas 
ing and hold the drill in contact with the face 
of the emery-wheel, and during this move 
ment the emery-wheel grinds off the drill 
away from one of the cutting-lips. As the 
box or casing is raised the cam 43 operates to 
draw the carriage back or rearward to com 
pensate for the forward movement imparted 
to the drill by such upward movement of the 
box or casing. As before described, these 
movements occur twice during each rotation 
of the drill to grind off each cutting-lip. By 
means of the hand-screw 53 the carriage may 
be accurately adjusted relatively to the cam 
43 to insure the reciprocating movement of 
the carriage accurately occuring in proper re 
lation to the oscillating movement of the box 
or casing, and by means of said screw the 
drill may also be fed forward to the emery 
wheel as the metal is ground off. 
In Figs. 12 and 13 I have illustrated a 

slightly-modified construction. As shown in 
said figures of drawings, the intermediate pin 
ion before described is dispensed with and 
the gear-wheel 26 meshes directly with the 
gear-wheel 28 on the drill-holder. The pin 
ions 22 and 23 are also dispensed with, and the 
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shaft 24 is extended and is connected to the 
driving-shaft 4 by a universal coupling 62 
of well-known construction. The shaft 32, 
gear-wheels 30 and 31, pinions 40 and 41, 
shaft 42, and eam 43 are also dispensed with, 
and the cam 34 is mounted directly on the 
shaft 24. Also mounted on said shaft is a 
cam-wheel 63, having a spiral cam-groove 64 
formed in its periphery, and engaging said 
cam-groove is a finger 65, pendent from a 
block 66, which is arranged to slide in ways 
67 on the bottom of the carriage. The rear 
end of the carriage is formed with a verti 
cal flange 68, in which is rotatably arranged 
a hand-screw 69, which engages a correspond 
ing threaded aperture in the block 66, where 
by the block can be adjusted relatively to the 

The operation of this form of the 
device will be readily understood. The ta 
ble or casing 11 will be oscillated and the 
drill rotated in the manner before described, 
and the cam 63 will operate through the me 
dium of the finger 65 and block 66 to recipro 
cate the carriage back and forth in the man 
ner and for the purpose before set forth. 

In both forms of the device shown and de 
scribed the operation of the machine is auto 
matic throughout and operates to grind both 
lips of the drill with mechanical accuracy, 
thereby enabling the drill to cut twice as fast 
as if one lip only operates to cut. The drill 
thus ground will bore a uniformly true hole, 
Willkeep its edge longer, and bore many more 
holes than drills ground by hand. 
The machine will grind flat and twist drills 

and drills of all kinds and will give any clear 
ance desired, ranging from twenty-nine and 
one-half degrees to thirty-seven and one-half 
degrees. 

It will be obvious that many of the details 
of my invention may be varied or altered with 
out departing from the spirit thereof, and 
therefore I do not wish to be understood as 
limiting myself thereto, excepting as herein 
after pointed out in the claims. 
In practice the pivot 10 of the hollow box 

or table 11 should be arranged directly cen 
tral on the pitch-line of the gears 22 and 23, 
so that the rocking or oscillating movement 
of said table will be insufficient to throw the 
gears out of mesh. s 
By pivoting the bracket-arm 57 in the man 

ner described said bracket-arm and the guide 
finger 55 may be thrown up into the position 
shown in Fig. 12 in order to give ready ac 
cess to the screw 19 in adjusting the jaws of 
the chuck. After the drill has been set by 
the guide-finger in the manner before de 
scribed the guide-finger may be swung around 
to one side, as shown in Fig. 15, where it will 
be out of the way during the grinding oper 
ation. The guide-finger is held in either of 
its adjusted positions by the spring-follower 
55 in an obvious manner. 
Having described my invention, what I 

claim is 
1. In a machine for grinding drills, the com 

bination with a grinding-Wheel, of a carriage 
provided with means for holding the drill, 
means for oscillating said carriage in the arc 
of a circle lying in a plane at right angles to 
the operative face of the grinding-wheel to 
present the drill at varying angles to the 
grinding-wheel, and means for simultaneously 
reciprocating the carriage to compensate for 
its oscillating movement, substantially as de 
scribed. 

2. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a carriage 
provided with means for holding the drill, 
means for oscillating the carriage alternately 
toward and from the grinding-wheel in the 
arc of a circle lying in a plane at right angles 
to the operative face of the grinding-wheel 
to vary the angle at which the drill is pre 
sented thereto, means for reciprocating the 
carriage toward the grinding-wheel and si 
multaneously lowering it in the arc of a circle, 
means for reciprocating the carriage a Way 
from the grinding-wheel and simultaneously 
raising it in the arc of a circle, and means for 
rotating the drill, substantially as described. 

3. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a table, a 
carriage arranged to reciprocate on the table 
and provided with means for holding a drill, 
means for oscillating the table in the arc of 
a circle to vary the angle at which the drill 
is presented to the grinding-wheel,and means 
for reciprocating the carriage on the table 
toward and from the grinding-wheel and si 
multaneously with the oscillating movement 
of the table, substantially as described and 
for the purpose specified. 

4. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivoted 
table, a carriage arranged to reciprocate on 
the table and provided with a rotatable drill 
holder, means for rotating the drill-holder, 
means for oscillating the table in the arc of 
a circle to vary the angle at which the drill 
is presented to the grinding-wheel, and means 
for reciprocating the carriage on the table 
toward and from the grinding-wheel simul 
taneously with the oscillating movement of 
the table, substantially as described. 

5. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivoted 
table, a carriage arranged to reciprocate on 
the table and provided with a rotatable drill 
holder, means for rotating the drill-holder, 
means for oscillating the table about its piv 
otal point in the arc of a vertical circle to 
vary the angle at which the drill is presented 
to the grinding-wheel, and means for recip 
rocating the carriage toward the grinding 
wheel as the table is lowered and away from 
the grinding-wheel as the table is raised, sub 
stantially as described and for the purpose 
specified. 

6. In a machine for grinding drills, the Com 
bination with a grinding-wheel, of a pivoted 
table, a carriage arranged to reciprocate on 
the table and provided with a rotatable drill 
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holder, means for rotating the drill-holder, a circle toward and from the grinding-wheel, 
means for oscillating the table about its piv. 
otal point in the arc of a circle toward and 
from the grinding-wheel, said means being 
constructed and arranged to communicate 
two complete oscillations to the table during 
each rotation of the drill-holder, and means 
for reciprocating the carriage toward the 
grinding-wheel as the table is lowered and in 
the opposite direction as the table is raised, 
substantially as described and for the pur 
pose specified. 

7. In a machine for grinding difills, the com 
bination with a grinding-wheel, of a pivoted 
table, a carriage arranged to reciprocate on 
the table and provided with a rotatable drill 
holder, means for rotating the drill-holder, 
means for oscillating the table about its piv 
otal point in the are of a circle toward and 
from the grinding-wheel, said means being 
constructed and arranged to communicate 
two complete oscillations to the table during 
each rotation of the drill-holder, means for 
reciprocating the carriage toward the grind 
ing-wheel as the table is lowered and in the 
opposite direction as the table is raised, and 
means for feeding the carriage toward the 
grinding-wheel independently of its recipro 
cating movement, substantially as described. 

8. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivoted 
table, a carriage arranged to reciprocate on 
the table and provided with a rotatable drill 
holder, means for rotating the drill-holder, 
means for oscillating the table about its piv 
otal point in the arc of a circle toward and 
from the grinding-Wheel, means for recipro 
cating the carriage toward and from the grind 
ing-wheel simultaneously with the oscillating 
movement of the table, and means for adjust 
ing the carriage on the table toward and from 
the grinding-wheel independently of the re 
ciprocating movement of the table, substan 
tially as described. 

9. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivotal 
table, a carriage arranged to reciprocate on 
the table and provided with a rotatable drill 
holder, means for rotating the drill-holder, 
means for oscillating the table about its piv 
otal point in the arc of a circle toward and 
from the grinding-wheel, means for recipro 
cating the carriage toward and from the grind 
ing-wheel simultaneously with the oscillating 
movement of the table, and means operated 
by hand for adjusting the carriage on the ta 
ble, substantially as described. 

10. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivoted 
table, a driven shaft journaled in the table, 
a carriage arranged to reciprocate on the ta 
ble, a rotatable drill-holder journaled on the 
carriage, a gear-wheel fixed on the drill-holder, 
a gear-wheel fixed on the driven shaft and 
Operating to transmit rotary motion from said 
shaft to the drill-holder, means for oscillating 
the table about its pivotal point in the arc of 

and means for reciprocating the carriage to 
ward and from the grinding-wheel as the ta 
ble is lowered and raised, substantially as de 
scribed and for the purpose specified. 

11. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivoted 
table, a driven shaft journaled in the table, 
a carriage arranged to reciprocate On the ta 
ble toward and from the grinding-wheel, a 
rotatable drill-holder journaled on the car 
riage, gearing for transmitting rotary motion 
from the driven shaft to the drill-holder, and 
mechanism operated by the driven shaft for 
imparting to the table an oscillating move 
ment about its pivotal point toward and from 
the grinding-wheel in the arc of a circle and 
for simultaneously reciprocating the carriage 
toward and from the grinding-wheel, Sub 
stantially as described and for the purpose 
specified. 

12. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivoted 
table, a driven shaft journaled on the table, 
a carriage arranged to reciprocate on the ta 
ble toward and from the grinding-Wheel, a 
rotatable drill-holder journaled on the car 
riage, gearing for transmitting rotary motion 
from the driven shaft to the drill-holder, 
mechanism operated by the driven shaft for 
oscillating the table about its pivot in the 
arc of a circle toward and from the grinding 
wheel, a cam rotated by the driven shaft, and 
an attachment carried by the carriage and en 
gaging said cam to reciprocate the carriage, 
substantially as described. 

13. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivoted 
table, a driven shaft journaled on the table, 
a carriage arranged to reciprocate On the ta 
ble toward and from the grinding-wheel, a 
rotatable drill-holder journaled on the car 
riage, gearing for transmitting rotary motion 
from the driven shaft to the drill-holder, 
mechanism operated by the driven shaft for 
oscillating the table about its pivot in the arc 
of a circle toward and from the grinding 
wheel, a cam rotated by the driven shaft, and 
a projection adjustably connected with the 
carriage and engaging said cam to recipro 
cate the carriage toward and from the grind 
ing-wheel, substantially as described. 

14. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivoted 
table, a driven shaft journaled on the table, 
a carriage arranged to reciprocate on the ta 
ble toward and from the grinding-wheel, a 
rotatable drill-holder journaled on the car 
riage, gearing for transmitting rotary motion 
from the shaft to the drill-holder, mechanism 
operated by said shaft for oscillating the ta 
ble about its pivot in the arc of a circle to 
ward and from the grinding-wheel, a spirally 
grooved cam fixed on the shaft, a block mount 
ed in Ways on the carriage, an adjusting 
screw for adjustably fixing the block rela 
tively to the table, and a finger carried by 

75 

90 

95 

OO 

O 

II.5 

I 25 

  



25 

35 

45 

50 

55 

641,10? 5 

said block and engaging the grooved cam to 
reciprocate the carriage, substantially as de 
scribed. 

15. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivoted 
table, a driven shaft journaled on the table, 
a carriage arranged to reciprocate on the ta 
ble toward and from the grinding-wheel, a 
rotatable drill-holder journaled on the car 
riage, gearing for transmitting rotary motion 
from the shaft to the drill-holder, a cam fixed, 
on said shaft and rotating between fixed anti 
friction-rollers to oscillate the table in the arc 
of a circle toward and from the grinding 
wheel, and means for reciprocating the car 
riage, substantially as described. 

16. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivoted 
table, a driven shaft journaled on the table, 
a carriage arranged to reciprocate on the ta 
ble toward and from the grinding-wheel, a 
rotatable drill-holder journaled on the car 
riage, gearing for transmitting rotary motion 
from the shaft to the drill-holder, a cam fixed 
on said shaft, a fixed yolke, a ring swiveled 
in the yoke and provided with antifriction 
rollers engaging the periphery of the cam to 
cause the table to oscillate about its pivot in 
the arc of a circle toward and from the grind 
ing-wheel, and means for reciprocating the 
carriage, substantially as described. 

17. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivoted 
table, a driving-shaft journaled on the table, 
a carriage arranged to reciprocate on the table 
toward and from the grinding-wheel, a rotata 
ble drill-holder journaled on the carriage and 
having a gear-wheel fixed thereon, a gear 
wheel fixed on the driven shaft and gearing 
with the gear-wheel on the drill-holder to ro 
tate the latter, a cam fixed on the shaft and 
rotating between fixed antifriction-rollers to 
oscillate the table about its pivot in the arc of 
a circle toward and from the grinding-wheel, 
a spirally-grooved cam on the driven shaft, 
and a finger carried by the carriage and en 
gaging said spiral groove to reciprocate the 
carriage on the table simultaneously with the 
oscillating movement of the latter. 

18. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivoted 
table, a carriage arranged to reciprocate on the 
table toward and from the grinding-wheel, 
means for reciprocating the carriage, means 
for oscillating the table on its pivot in the arc 
of a circle toward and from the grinding-wheel, 

a rotatable sleeve journaled on the carriage, a 
chuck carried on the forward end of the sleeve, 
and a sleeve fitted in the rear end of the ro 
tatable sleeve and having a tapered bore, 
substantially as described and for the purpose 
specified. 

19. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a pivoted 
table, a carriage arranged to reciprocate on the 
table toward and from the grinding-wheel, 
means for reciprocating the carriage, means 
for oscillating the table on its pivot in the arc 
of a circle toward and from the grinding-wheel, 
a rotatable sleeve journaled on the carriage, a 
chuck on the forward end of the sleeve com 
prising two sliding jaws fitted to move in a 
transverse slot in the end of the sleeve, a 
right-and-left screw fitted in said jaws, and 
means for rotating the sleeve, substantially 
as described. 

20. In a machine for grinding drills, the com 
bination with a grinding-wheel, of a table 
pivoted at a point in front of and below the 
grinding-wheel, a carriage arranged to recip 
rocate on the table toward and from the grind 
ing-wheel, means for reciprocating the car 
riage, means for oscillating the table on its 
pivot in the arc of a circle toward and from 
the grinding-wheel, a rotatable drill-holder 
journaled on the carriage, and a guide for set 
ting the drill in the holder, substantially as 
described. 

21. In a machine for grinding drills, the com 
bination with a combined oscillating and recip 
rocating carriage, of a rotatable drill-holder 
mounted on the carriage and provided with 
means for grasping and holding a drill, and a 
pivoted guide-finger carried by the carriage, 
for setting the drill, substantially as described. 

22. In a machine for grinding drills, the com 
bination with a combinedoscillating and recip 
rocating carriage, of a rotatable drill-holder 
mounted on the carriage and provided with 
means for grasping and holding a drill, and a 
pivoted guide-finger carried by the carriage, 
said guide-finger being curved downward at 
its free end and jointed intermediate its ends, 
substantially as described. 
In testimony whereof I have hereunto set 

my hand in presence of two subscribing wit 
eSSeS. 

WILLIAM C. HEISTER, 
Witnesses: 

JOSEPH. H. HUBBELL, 
OTTO. B. FRANK. 

75 

9o 

95 

OO 

  


