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To all whom it maly concermn: |
Be it known that I, FrRANCIS H. RICHARDS,
a citizen of the United States, residing at
Cleveland, in the county of Cuyahoga and
- 5 State of Ohio, have invented Improvements
in Machines.for Making Twist-Drills, of which
the following is a specification, reference be-
ing had to the accompanying drawings.
My invention relates more especially to the
1o making of that class of twist-drills in which

the grooves have an increasing pitch and an

increasing cross-sectional area from the point

of the drill toward the shank thereof. ,

- The objectof myinvention is,chiefly,topro-
.5 vide means for forming the grooves of twist-
drills to have a more perfect ratio or incre-
ment of increase in the piteh thereof for form-
ing said grooves to have an increasing Cross-
sectional area from the point of the drill to-
20 ward the shank thereof, and for making the
orooves in a serles of sizes of drills by a cor-
responding series of adjustments of the same
mechanism at the same time preserving the
aforesaid ratio of increase of the piteh thereof.

25 For the attainment of these objects my-In-

vention consists in. eertain mechanism, here-.

inafter described, for forming the grooves 1n
twist-drills,in which the pitch of the said
agrooves made ina drill by means of said mech-
30 anism is determined by the pitch of thegroove
of a pattern-cylinder, forming, for the time, a
part of said mechanism. It also consists 1n
the nature of the curve of the said pattern-

cylinder groove, whereby it is made to more

35 perfectly perform its function of determining
the piteh of the grooves of a series of sizes of
drilis. |

Referring to the drawings, Figure 1 1saside
elevation of a twist-drill-milling machine em-

40 bodying my improvements with the parts ad-
justed to a position for milling the grooves of
large drills. Fig. 2 is a similar view show-
ing the parts as adjusted for milling the
orooves of smaller drills than in the previous

45 figure. Fig. 3 is a detail of Figs. 1 and 2.
Fig. 4 is an enlarged plan view of a drill,show-
ing the position of the milling-cutter in the
two positions relative to the same. Fig. 518
a diagram to more clearly show the axes, cen-

| cutter relative to the drill-blank.

are sections of the drill shown in I'ig. 4 inlines
x x and y y, showing the relative cross-sec-
tional area of the grooves at these points.
Fig. 8 is a section of the drill near its point,

and Fig. 9 is a section of the blank for the 55

same before theforming of the grooves therein.
Fig. 10 is a view, on a reduced secale, relative

to Figs. 4 to 9, inclusive, showing the kind of
curve employed for the groove of the pattern-
cylinder. Fig. 11 is a similar view showing 60
a curve made in an arbitrary manner, in or-
der toexplain by contrast the curvein Fig. 10,
and Fig. 12 is a' view showing the application
of the said former curve to the forming of said
oroove. ITig. 13 is a detail of Figs. 1 and 2.

In the drawings, F is the frame of a twist-
drill-milling machinehaving standards A, A/,
and A’formed upon or secured thereto rigidly
or adjustably, as preferred..

B is the bushing that supports the drill-
blank D to the action of the milling-cutter C,
which is carried by an arbor, 8. - (Only par-
tially shown.) The bearing for said arbor &
is not shown, but it may be of any construc-
tion suitable to hold and properly raise the
same during the milling operation in the usual
manter. | " |

The mechanism I prefer to use for support-
ing and operating said spindle is shown 1in
United States Patent No. 286,150, Figs. 1, 2,
6, and 7. This mechanism during the opera-
tion of cutting a groove moves the cutter
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slowly away from the blank for the purpose
of forming

the drill with a center of increas-
ing thickness from the point toward the shank
thereof; but it does not vary the angle of the
The cutter
may and usually does, unless the drill is very
large, finish the groove by a single cut. 'This
may be done and thegroove so made still have
an increasing width sufficient to produce an
increasing cross-sectional area thereof from
the point toward the shank of the drill, pro-
vided the milling-cutter has the proper size
and position and the pattern-cylinder groove g5
has a sufficiently-increasing piteh, regard be-

ing had to the diameter and size of groove of

the drill-blank to be operated npon. Said di-

ameter and the ratio of increase of the pitch

Q0O

so ter lines, and angles of Fig. 4. Figs. 6 and 7 ! may be readily formed experimentally or by 10oc
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~Increasing

the method hereinafter explained. By refer- | move the said
ring to Fig. 4, which is a view closely approxi- | 1ts rotation; as

mating an example in actual practice, it will
be seen that the position of the cutter—i. e.,

‘its angle—corresponds very nearly to the pitch

of the groove at the point of the drill, which

angle is maintained throughout the operation
~of cutting the groove.

. During this operation
the blank is fed spirally to the cutter by means
of a pattern-cylinder having a groove of an
pitch, as hereinafter deseribed.
When the cutter is near the point of the drill,
as seen in the direction of line d’ ¢, said cut-

- ter and shape of drill-groove appear as in Iig.

15

7; but when near the shank, and seen in the
direction of line ¢’ ¢/, (this line being supposed
to be tangential to the drill-groove at this

- point,) said cutter and groove will appear as

20

in Fig. 6, and the width 2z of the groove will
obviously be greater than shown in Fig. 7.
The bushing B is shown enlarged in proijec-

tion in Fig. 13 as held in A* by clamping,

25

and  having formed therein spiral enlarge-

ments R to allow the ridges on the drill-blank

port the said blank by the e¢ylindrical portion

‘thereof only. The spiral enlargements R are

~made wider than the ridgesof the drill-blank,

30
35

40

- spiral groove, @, formed therein of a geomet-

-becausc of the different degrees of spirality of

said ridges at different points in their length.
In the top of bushing B an opening, N, Fig.
13, 1s made, through which the milling-eutter
has access to blank D. - |
The spindle S is provided at E with a suit-
able socket, chuck, or other device to hold the
drill-blank D and with a gear, G’, whereby it
1s rotated. It is supported at one end by
bearing A’, and its opposite end passes cen-

“trally through and is supported by the pat-
tern-cylinder O, which is supportedin a bear- |

Ing In standard A. This eylinder O has a

- rically-increasing pitch uniform with the pitch
- of the drill-grooves to be formed by the ma-

45

50

thue. ' . |
On the top of A is a boss, H, in which a

thimble, I, is secured by a set-screw, as shown,

or otherwise, as may be preferred, for holding
in place the swivel resistance-pin J , Which is
of a shuttle-shaped form at its lower end and
fitted to slide in the groove G of ecylinder O,
and to revolve in I to conform to the varying
pitch of the said groove as the said cylinder
slides by it. |

5 - A long pinion, P, meshing with gear G of

- spindle S, is supported in bearings A A’, and

carries a worm-wheel, G*, which is acted upon
by worm W, carried in bracket - bearing M.
Power being applied toW, the worm-wheel
G* and pinion P are thereby rotated, and by

means of the latter and gear G’ the motion is
- communicated to spindle S at any point of |

1ts longitudinal movement. | _
In operation the pattern-cylinder O is so ad-

5 Justed to position upon spindle S that such a

portion of the groove G shall be operative to

1

to pass through, leaving the surfaces L to sup- |

to the veloeity of rotation,

- 820,968

spindle longitudinally during
18 uniform in pitch with the re-
quired pitch of the grooves to be made in the
drill-blank D. It will be noticed that Figs.

| 1 and 2 are alike except in the position of

pattern-cylinder O upon spindle S, and the
size of the drill-blank being grooved. . In Fig.

1 a portion, U, of the groove G isshown as be-

ing used for a large-sized drill, and in Fig. 2
another portion, V, thereof is shown as being
used for a proportionally - smmaller one. For

{ an 1ntermediate size still another portion, as

X’, of the pattern-groove would be selected.

Thus, by a series of simple adjustments of the

pattern-cylinder O upon spindle S, different
portions of the same pattern - groove G are
made operative, as described, thereby enabling
the machine to be used for grooving a series
comprising a considerable number of drillg
without a different pattern - cylinder. The
pattern-cylinder O being now rigidly sccured
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In proper position upon spindle S and a proper

‘motion applied to W, it is'obvious that while

the gearing described acts to revolve said
spindle S, the pin P and groove G will op-

QO

erate to impart a simultaneous longitudinal

movement thercto having a velocity relative
“proportional to
the pitch of that portion of said groove tra-
versed by said pin I, thereby feeding drill-
blank D to the action of milling - catter C, to
form grooves therein uniform in pitch with the
sald portion of groove G. '
- In order to form the groove G in the pat-
tern-cylinder to have such a curve as required
to properly accomplish the object of my in-

vention, I proceed as follows: Upon a sheet
‘of suitable material the curve 11 12 13, Fig.

10, 1s so laid out that if the space between it

95
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and the_,bm%e-]ine 910 1s divided by ordinates .

at equal distances apart, as 1 2 3 4 5 6, the
length of said ordinates will bein geometrical

progression—that is to say, if the value of ordi-

nate 6 be multipled by the given ratio of the
progression, the product is equal to the value
of ordinate 5. The value of ordinate 5 being
then multiplied by the same ratio, the result-
ing product is equal to the value of ordinate
4, and so on as far as required. The curve is
extended in the reverse direction by a similar
process of division instead of by multiplication.

Thus, if the length of ordinate 6 equals 8 and.

the geometrical ratio of an increasing series

is 10 then the length of ordinate 5 will be equal
to 8X P =% =8§. A sufficient length of the

curve being determined, the sheet is next cut

to the form shown at 9 10 1112 13, and wound
upon the plain pattern-cylinder, as shown in
Fig. 12,s0 that the ordinates 1 2 3 4, &c., are
parallel to the axis of said eylinder, and the

ITO
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curve 11 12 13 forms the proper spiral for

the groove G, which is then made according
thereto. .

A geometrical curve I consider superior to
others for this purpose, because of this quality:
When each ordinate of one portion of the curve
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is divided or multiplied by the same number, | may have an increasing eross-sectional area, I

the curvethus produced is identical with some
other portion of the original curve. This re-
sult 1s represented in Fig. 10, where the ordi-
nates 12 3 4 5 of the curve 11 12 13 are di-
vided by 2, producing the curve 7 8, which,
being moved to the right a sufficient distance

in a direction parallel to the base-linec 9 10, is
-~ found to coincide with another portion of the

IO

15

said curve 11 12 13, as shown at 7" 8.
Owing to the circumstance that a geomet-

rical curve has the above property, the manu-
facture of pattern -cylinders, in which the
grooves have a terminal pitch greater or less
than the original, is greatly facilitated by hav-
ing the groove of such original or master pat-
tern-cylinder made according thereto. The
sald master pattern-cylinder being fixed in the
place of the usual leading-serew in a suitable

screw-cutting lathe, and the proper change-

wheels being employed, grooves may then be

~ cut-in other pattern-cylinders of a greater or

25

lesser pitch, as required. Thus, for instance,
if the master pattern-groove is adapted for use
in grooving drills of from three-fourths to one
and one-half inches diameter, another may be

made therefrom adapted for drills of from ene- -

 fourth to one inch diameter, so that drills of

30

from three-fourths to one inch diameter may
be grooved by using the coarser end of the

pattern-groove having the least .pitch or by

- using the finer end of that having the greatest

33

| _,10

pitch, as may be most convenicnt.

A pattern-cylinder having a groove of the |

curve herein described is adapted not only for

use in twist-drill groove-milling machines, but

also for use in other machines for performing

other operations in their manufacture—as, for

instance, in backing-off machines; and so ac
curately may the pattern-cylinders be grooved

by the method above described tbat the mill-

- ing may be performed in one machine using

the finer part of one pattern-groove and the

backing - off in another machine using the
coarser part of another pattern-groove having

a coarser pitch, the drills being rigidly fixed
“in this case in the spindle S and no guide emn-
ployed other than bushing B or its equivalent.

In order to illustrate still more clearly the

peculiar advantages of a geometrical curve for-

the purpose herein described, I show in Fig:

- 11 another curve, 30 31, more nearly that usu-

ally employed and laid out in an arbitrary
manner. By dividing similarly, as before,the
ordinates 20 21 22 23 we obtain the curve 24
25, which, being moved in a direction parallel

" to the base-line 28 29 toward the right,is found

60

not to coincide with any part of the original
curve 30 31. Pattern-cylinders, therefore, hav-
ing grooves made conformable to such curve
cannot be properly made or used in the man-
ner hereinbefore described.

To obtain in practice for the curvell 1213,
such as described a ratio great enough to form
the groove G of a sufficiently-increasing piteh,

- 80 that the grooves made in the drill-blank

o d

No 56,035.

~ The bushing B is esp
‘use-when milling grooves in that kind of drili-

prefer the following method: The most desira-
ble pitch of the groove at the point.of a drill

of givensize is first chosen, and the correspond- 70

ing angle laid off at @’ d” and at ¢” ¢, Fig. b,

‘whieh lines correspond to the positions of the '

milling-cutterat dd' and ¢ ¢, Fig. 4. Thesizeof
the drill and angle of cutter now being known, -
a suitable cutter is next selected, preferably 75

having a diameter between three and four
times the diameter of the drill, and its form
determined, substantially as described, in con-
nection with Fig. 3 of United States Patent
From these data the section z ,
Fig. 7 is drawn, showing the cross-sectional
area of the groove near-the point of the drill,
corresponding to the form of the cutterselect-
ed. The width of anothersection of thegroove,

o7/, is next laid off at 2, sufficient to secure the

desired increase in its eross-sectional area at a
point about one revolution of the spiral groove
from the point where section z x 1s taken,
Fig.. 4, and the cutter is drawn therein at such
an oblique projection,which is determined by
the usual method of *‘laying off by points’’
from the form of the cutter as will form the
said groove G of the designated width., A

&0

goO

line ¢’ ¢”, Fig. b, is now  drawn, making the

same angle with line ¢’ ¢ as the plane of the

cutter in Fig. 6 makes with the axis of the
‘groove at the line where thesection y y there-

of is taken. Then the.line ¢’ ¢ shows the

| pitch of the groove compared with axis & O’

of the drill at the point 7', about one revolu-

tion of the spiral from point ¢”.. Now, refer-
ring to Fig. 10, lay off an ordinate, 6, which
‘may be about eqnal to the longest drill to be

milled in the machine,and fix one point, 12, of

the required curve. - Lay off 15 16, equal to-
‘the eircumference of the pattern eylinder,draw
ordinate 2 equal in length to ordinate 6, plus

of aff

the distance ¢’ ¢”, Fig. 5, thus locating another

point, 14, of the desired ecurve. The pitchof |

the curve at points 12 and 14, as previously
determined, is then laid off, and with these
elements the rest of the curve.developed after
the usual mathematical methods for determin-
ing such questions. . . .. | |
ecially designed for

blank having in cross-section a peripheral out-
line,asshownin Fig. 9, which,when the grooves
are formed,appears as in Fig. §, the said blank

‘being of the general form of a c¢ylinder, with

95

100

105

I10O

IT5

120 °

ridges formed spirally thereon, and having

the grooves G so formed therein as to make
the cutting-edges e to be in the highest part of
sald ridges.
section 3, Fig. 8, adjoining each other at 7are
circular and concentric, as shown more clearly
by comparison with the dotted size-circle pass-
ing through point, ¢, and is the portion of the

surface of the blank that slides upon surface

L of the said bushing. Itisnotnecessary that
the bushing B be made in one piece, but 1t
may be in two or more parts, as preferred,

A part of section ¢and a partof

125

I3O
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secured in position in the machine in any suit-

- able manner.

- shown the form described merely to illustrate

10 -

The spindle S is shown herein as having a

‘socket, I, for receiving the shank of the drill-

blank ID; but I do not limit myself to that con-
struction,as any suitable form of chuck, clamp,
or dog may be used inlienthereof; but T have
some means therefor. o

I have herein used the expression ‘‘a metal-
removing device’’ in referring to the milling-

~ cutter ¢ for the. reason that theicombination
- of mechanism described is also designed for

.

- 20
25
| p
35
40

435

used; but Iam not aware that any such have

50

viously formed by forging or otherwise.

1se In connection with a
any suitable kind as a substitute for said cut-
ter 1n finishing the grooves of drills pre-

this application I have shown and described
the pattern-cylinder O to be adjustable upon
spindle S for the purpose of bringing into use
the different portions thereof, as required;
but if the said cylinder were fixed on said
spindle—as, for instance,in the position shown
in Fig. 1, and the resistance-pin J was con-

struected to be similarly adjusted to the re-

quired positions, as U, V, or X/, relative tosaid
cylinder, it is obvious that the same result

~would be accomplished. I make no claim

herein to such construction or adjustment of

sald resistance-pin; but in another applica-

tion, Serial No. 103,851, T have described and
claimed the same. S

I do not claim, broadly, the combination of
a metal-removing device and the spindle S
having a pattern-cylinder adjustably secured
thereon, as T am aware such a combination
has been used, the said pattern-eylinder hav-
Ing in that case a groove of uniform pitch

throughout its length; but I am not aware of |

such a combination having been used in which
the said cylinder has a groove of Increasing

pitch, and is adjustable on said spindle, as or |
for the purpose herein described. NeitherdoT

claim, broadly, a pattern-cylinder for twist-
drill-making machines having a groove of in-
creasing pitch, as I am aware such have been

been used heretoforein which thesaid grooveis
of a curve having ordinates in a geometrical
progression, as herein described.

claim herein to the twist-drill nor the drill-

grinding-wheel. of |

In

I make no |

duced forthe more ready explanation of my

‘invention; but in so far as the same may em-

body patentable invention it forms in part the
subject-matter of a separate application, Se-
rial No. 101,993. -~ . '

Having thus described my invention, I

claim— - -
1. The improved twist-drill pattern-cylin- 6o
‘der herein described having the groove G of

a pitch increasing by a geometrieal ratio,sub-
stantially as described, and for the purpose

-deseribed.

2. In atwist-driill—m’aking- machine, the com-
bination of a frame-work having bearing A
and A’, spindle S, a pattern-eylinder having

blank herein described, the same being iﬁtrof |

53
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a groove of a pitch increasing by a geomet-

rical ratio, said cylinder  being adjustable

longitudinally on said spindle, a resistance-
pin carried in bearings A and fitting
groove, and spindle-furning mechanism, sub-
stantially as described, for rotating said spin-
dle 5, substantially as described. -'

3. Ina twist-drill-milling machine, the com-

said

70

75

bination of the cutter C’, formed substantially -

‘as described, a support, as B, for said drill,

and drill holding and feeding mechanism,sub-
stantially as described, adapted to spirally
feed the drill to the cutter, with a piteh in-

creasing in geometrical ratio, substantially as

set forth., '- |
4. In a twist-drill-making machine, the

combination of the drill-holding spindle S,
gear (¢, fixed thereon, the pinion P, meshing
| with said gear, and spindle-feeding mechan-

80

ism, substantially as described, for imparting

-a longitudinal motion - to said Spi_ndle and

gear, substantially as set forth. = -

5. The drill-supporting bushing B, having
bearing-surfaces L. and enlargements R, sub-
stantially as and for the purpose described.

6. The combination of spindle S, gear &,
pinion P, spindle-feeding mechanism, sub-
stantially as described, for imparting longi-

tudinal motion {o said spindle,worm-gear G2,

fixed to said pinion, and worm W, substan-
tially as set forth. . . o
- FRANCIS H. RICHARDS.
Witnesses: | | L
CHARLES O. PALMER,
FrRED J. DOLE.,
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