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To all whom it may conceri:

Be 1t known that I, CHARLES D. WILEY a
citizen of the Umted States, and a lBSldth
of Pittsburg, in the county of Allegheny and
State of Pennsylvania, have 1nvented or dis-

covered certain new and useful Improve-

ments in Machines for Producing Twist-Drills,
of which the following is a specification, ret-
erence belng had to the aecompanymﬂ' draw-
ings, in Whlch—-—-

Flﬂ‘me 1 indicates a plan view of my im-
proved machine for making twist-drills; Fig.
2, an end elevation of the same; FKig. 3, a s1d=‘-‘-
elevatmn of the same; Kig. 4, a eeutlal lon-
gitudinal section of the same; Fig. 5, an ele-
Vatlon of the die or roll housmg, Ew 6, a
sectional view of the same, showing the f01-
ward portion of the dr 111—h01d1nﬂ' dewce with-
in the mandrel or shaft; Fig, 7 an elevation
of the roll or die housmg, the front plate

thereof being removed; Fig. S, a detail view

of the feed-screw and nut Fig. 9, a plan view
of the drill-blank; Fig. 10 a cross-section of
the same, and Fw 11 a suile view of a com-
pleted drill.

My invention relates to 1111plovements in

apparatuses or machines for producing drills

commercially known as ¢ twist-drills;” and

30

the object of my invention is to produce a |

machine adapted to reduce the liability of

- the blank being operated upon getting out of
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alinement during the twisting operation and
to hold the same in perfect almement and ac-
curately and uniformly twist the same and
after the completion of the operation pass or
reciprocate the twisted blank rapidly through
dies or rolls for the purpose of truing the
twist and straightening the drill.

Another obJect of my invention is to pro-'
duce a machine compact and simple in con-
struction and efficient in operation and ca-

pable of producing pr actically perfect twist-

drills at much less cost in timeand labor than
has heretofore been accomplished; and to
these purposes my invention consists in the
novel construction,combination,and arrange-

-ment of parts hereinafter set forth, reference

being had to the accompanying drawings,
which form a part of this specification, in
which like reference characters indicate like
parts wherever they occur throu ghoutthesev-
eral views.

carriage.

- Referring tosaid drawings, 1 is the base or
bed plate of said machine, on which is bolted
or otherwise secured the frame 2 and a stand-
ard 3, in which one of the bearings 4 of the
power-shaft 5 is formed, the other bearing 6

for sald shaft being formed in the lower front

end 7 of the frame 2. On the ends or near

the ends, respectively, of said shaft 5 are
mounted the belt-pulley 8 and the small cog-

wheel 9, respectively, the said cog-wheel 9
meshing with and trapsmitting motion or

power to a similar cog-wheel 10, which is

mounted on the extreme outer end of the
shaft 11. The enlarged portion ¢ of said
shaft 11 intermediate the bearings 12 and 13
thereof is provided with a thlea,d Or SCrew
b, on which is mounted the downwardly-

l’pro;ectmn* tongue or strap ¢ of the carriage
14. The said tongue ¢ is adapted to be en-

gaged and disengaged upon said serew b by
means of the nut 15, the bolt 16, attached
thereto, and a lever 17, secured to the upper
end of said bolt, whereby the nut 15 is thrown
into and out of engagement with the screw b
and the carriage 14 18 caused to travel longi-
tudinally backward and forward on slides
formed on the top of the frame, dependent
upon the direction of the power applied when

the nut is engaged with the screw and to re- .

main stationary when the nut is disengaged
therefrom. "T'he top of said carriage 14 1s
provided with pillow-blocks 18 and 19, ar-
ranged on the ends thereof, in which are
formed bearings for the contracted portion of
the hollow shaft or mandrel 20, the enlarged
portion d of said hollow shaft or mandrel in-
termediate said bearings forming abutments
or shoulders adjacent to the same, whereby
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when said carriage 14 is caused to travel in

either direction said shaft or mandrel 1s like-
wise caused to travel a corresponding direc-
tion. The said hollow shaft is also caused
torotateinits bearings by motion transmitted
thereto from the large gear-wheel 21, which

meshes with and receives power from a cog-

wheel 10, so that it 1s caused to rotate by
movement of the large gear-wheel 21, which

‘is.secured to the outer end thereof by means
of a spline engaging in a slot ¢ in the end of

said shaft simultaneously it is carried by the
The said shaft 20 1s supported in

| bearings formed in the bracket 22, which ig
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bolted or otherwise suitably secured to the
upper part or front end of said frame. 23 is
a bracket secured upon said bracket 22, pro-
Jecting outwardly therefrom, to the extreme
outer end of which is pivotally secured a
horizontally-disposed hand-lever 24, which is
pivotally connected at « to the extreme outer
end of the horizontally-disposed rod 25, which
projects into the hollow of said shaft and con-
stitutes the drill-blank holder, having a slot
ke in the end thereof in which the part f of
the drill-blank isadapted to be secured. The
inner end of said shaft is connected to and
carriesthe housing 26, in which are supported
the rolls or dies 27 28, the said rolls 27 being

horizontally disposed and concave in configu-

ration and the said rolls 28 convex on their
faces and vertically disposed, both of said
sets being mounted in shanks 29, bifurcated
on their inner ends in which the rolls are
mounted and having a collar or neck ¢ in-
termediate the inner end and the head 5,
which isloosely mounted in the orifice formed
in the body of the housing and the plate 7
thereof, which is secured to said body by
means of threaded bolts y. This manner of
arranging the rolls enables the same to turn
and be movable upon their necks during the
twisting operation. | |
Upon one side of the bed or base plate 1
are suitably secured standards 30 30, in the
upper ends of which are formed bearings for
the ecounter-shaft 31, upon the extreme outer
end of which is mounted a gear-wheel 32,
which meshes with and receives power from
the large gear-wheel 21. The inner end of
sald shaft has mounted thereon a clutch-col-
lar 33, adapted to be operated by the lever 34
to throw the same into and out of engage-
ment with the female portion of the elutch
mechaunism on the end of the short shaft 35,
which is supported in bearings formed in

- standards 36,inalinement with the standards
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30.  On the extreme outer end of shaft 31 is
mounted a crank 37, which is provided with
a slot 38, in which the crank-pin 39 projects
and 1s adjustably secured to the erank-shaft
40 for the purpose of varying the stroke of
sald crank, the opposite end of said erank-
shaft being pivotally secured to the segmen-
tal rack 41, which is mounted on a short shaft
42, secured in bearings in the end of said
frame 2. The said rack 41 engages with and
transmits power to the gear-wheel 43, which
18 mounted on the outer end of the tail-stock
44, which is mounted in bearings formed iu

~a pillow-block 45 and a bracket 46, respec-

60

tively, which are respectively secured upon
the top of the frame and the end thereof.
The inner end of said tail-stock 44 is provided
with a centrally-disposed slot 47 longitudi-
nally thereof for the purpose of receiving one

~end of the drill-blank. The said slotted end

of said tail-stock is tapered and provided with
a thread, on which is mounted a nut 48 for
the purpose of securely holding the end of
the drill-blank inserted in said chuek or slot

680,903

| 47, so as to prevent the same from rotating or

turning during the operation of reciprocating
or passing the said drill through the dies or
rolls for the purpose of truing and straight-
ening the same after the completion of the
twisting operation. The exterior of said tail-
stock 44 1s provided with a spiral groove 49
of a pitech corresponding with the piteh of the

70
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drill being operated upon. The pillow-block

45 is provided with an orifice 50 in the top
thereof, in which the guide screw or bolt 51
projects and enters the groove on the surface
of sald tail-stock for the purpose of impart-
ing to said tail-stock a spirally rotary and re-
ciprocatory movement,for the purpose here-

inafter specified. The said pillow-block 45

18 also provided with an orifice 52, which ex-
tends through the sides of the same, a corre-
sponding opening 53 being formed in the tail-
stock 44, being in direct alinement with the
openings in said pillow-block 45 when the
tail-stock 18 withdrawn the farthest distance
from the roll-housing carried by the mandrel,
in which position the said tail-stock is held
against or prevented from movement in its
bearings byinserting the lock-pin 54 through
the openinginthe pillow-block and tail-stock.

The bushing 55 of the mandrel or shaft is
removably secured therein for the purpose of
permitting theready removal of the same and
the insertion of a thicker bushing to accom-
modate or receivedrills of different diameters.

The operation of the apparatus is as fol-
lows, viz: The carriage being at the end of

t the frame farthest removed from the tail-

stock and the tail-stock inserted in its bear-
ings until the nut on the end thereof abuts
agalnst the pillow-block and prevented from
rotation by inserting the lock-pin in the ori-
fice nearest the end of said tail-stock, the
blank is then inserted in the hollow shaft be-
tween the dies or rolls and the end grasped
by the drill-holding device therein. The op-

posite end of the blank is inserted loosely in

the end of the chuck in the end of the tail-
stock in order to permit this end of the blank
to revolve therein. Power is then applied,
whereby the carriage is caused to travel to-
ward the tail-stock, and the mandrel being
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carried with the carriage and revolving in

its bearings, then the rolls travel over the
blank in a longitudinal direction and spi-
rally around the same. The blank at one end
1s held against revolution, and the opposite
end belng loosely held in the chuck the blank
is twisted or convoluted. The carriage is

120

then disengaged from its operating-serew and

the end of the drill-blank held by the drill-
holding device released. The opposite end
of the blank is firmly held in the chuck of the
tall-stock by tightening thenut thereon. The
lock-pin being withdrawn from the orifice in
the tail-stock and pillow-block, the elutch is
then thrown into engagement with the coun-
ter-shaft, whereby power is transmitted to
the segmental rack and thence to the tail-
stock. Upon completion of these adjust-

125
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mentsthe drillisrapidly reciprocated through
the dies or rolls for the purpose of truing or
straightening the same. The drill being re-
moved after eompletlon the operation is re-
peated.

What I claim as my invention, and Jeﬁm("

to secure by Letters Patent, is—

1. Inamachine for makiug twist-drills, the
combination of a carriage, a mandrel connect-
ed tosaid carriage, meansto rotate said man-
drel simultaneously the same is carried lon-
gitudinally by thecarriage, a tail-stock adapt-
ed to be held stationary during the twisting
operation, and means to impart to said tail-
stock a reciprocatory rotary movement from
and toward the mandrel after the completion

of the twisting operation for the purpose of |

truing and stmwhtemnﬁ‘ the drill.

2. In a machme for ma,lz;mfr twist-drills, the

combination of a lon n‘1tud1nally movable and
rotatable mandrel or hollow shaft, a tail-stock
in exact axial alinement therewith, the said
tail-stock Dbeing adapted to be held station-
ary during the twisting operation and to be
given a rotary reciprocatory movement from
and toward the hollow shaft or mandrel af-
ter the completion of the twisting operation.
3. Inamachine for making twist-drills, the
combination of a frame or table, a mandrel
or hollow shaft supported in one end of said
frame and adapted to berevolved and moved
longitudinally simuitaneously, a tail-stock
supported on the opposite end of said frame
in exact alinement with said hollow shaft or

mandarel and adapted to be held stationary

during the twisting operation and to be given

a rotary reciprocatory movement from and

toward the hollow shaft after the completion
of the twisting operation.
4. Tn amachine for making twist-drills, the

- combination of a frame or table, a mandrel
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or hollow shatft supported in one end of said
frame adapted to be revolved and moved lon-
ogitudinally simultaneously, a tail-stock at
the opposite end of said frame in exacl aline-
ment with said hollow shaft, and provided
with a chuck to receive one end of the drill-
blank, rolls or dies supported in the outer
end of said hollow shaft, and means within
sald hollow shaft to hold the pointof the dull
blank during the twisting operation.

5. In a machine for makmo* twist-drills, uhe
combination of a frame, a mmdl el or hollow
shaft supported in one end thereof, the outer
end of which terminates in a head or hous-
ing, rolls or dies supported in said head, a
tail-stock supported in the opposite end of
said frame, means within said hollow shaft
to hold the point of the drill-blank inserted
in said hollow shaft, means connected with
sald tall-stock to loosely grasp the opposite
end of the drill-blank, means to revolve the
sald hollow shaft, and means to simultane-
ously carry said shaft longitudinally toward
the tail-stock whereby the dies or rolls are
caused to travel spirally and longitudinally
over the blank to form the twist thereon.

| & tail- stoclz’; having

6. Inamachinefor making twist-drills, the
combination of a carriage, a mandrel or hol-
low shaft mounted on said carriage, means
to move the carriage lonwltlemally means
to rotate or 1ev01ve the mandrel or hollow
shaft simultaneously with the movement of
the carriage, a tail-stock supported in theend
of the frame opposite to the carriage, means
to revolve said tail-stock, means within the
hollow shaft or mandrel to firmly hold the
point end of the drill-blank, and means con-
nected with the tail-stock to loosely grasp the

opposite end of the drill-blank,in combination

with means to hold the tail-stock stationary

; during the twisting operation.

7. In a machine for making twist-drills, the
combination of aframe, a carriage mounted
thereon, a hollow shaft or mandrel supported
on said carriage, means to simultaneously re-

volve the hollow shaft and move the carriage

longitudinally, a tail-stock mounted on the
frame in direct alinement with the mandrel
the inner end of the same having a chuck for
the reception of one end of the drili-blank
and the exterior surface therecof having a
spiral groove with a pitech corresponding with
that of the drili, means to engage In said
oroove during the revolution of said tail-

stock, and means to revolve said tail-stock,

in combination with means to hold said tail-
stock stationary during the tmslmw opera-
tion.

8. Ina machine for making twist-drills, the
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combination of a carriage, means to move the

same longitudinally, means to disengage the
same and its actuating-screw, a nlandrel or
bollow shatt mounted in said cmriage, means
to revolve the same thereon simultaneously

105

with the movement of said carriage, the said

hollow shaft or mandrel having a head or

housing, rolls mounted in said housings, a

tail-stock the inner end of whieh is provided

with a chuck for the 1eeept10n of one end of
the blank and the exterior surface thereof a
spiral groove correspondingin pitch with that
of the drill, a guide pin or screw, means to
hold said t&11~stoek stationary dumng the
twisting operation,in combination with means
to revolve the same.

110

115

. 9. In a machine for making twist-drills, the

GOmbmatmu of a lonﬂ*ltt'dmally - disposed
screw, threaded to produce the required pitch

in tne drill, a carriage connected to said screw

and adapted to be moved thereby, a hollow

shaft or mandrel mounted on said carriage

the outer end of which is provided with a

housing in which is mounted twist-forming
125

dies or 10115, a horizontally-disposed shaft or
rod inserted within said hollow shaft or man-
drel the inner end thereof being adapted to

120

hold the point end of the drill-blank and pre-
vent revolution of the same during the twist-

ing operation, means to simultaneously re-
vc}lve the sald hollow shaft and the said screw,

means to withdraw the drill-holding device
from engagement with the point of the drill,

130

a chuck on the inner end




X0

5

20

25

a.

for the reception of one end of the blank and
having on the exterior surface thereof a spi-
rally-disposed groove of a pitch correspond-
ing with the pitch of the drill and a guide pin
or screw engaging therein, in combination
with means to revolve said tail-stock after
the completion of the twisting operation.

10. Inamachineformaking twist-drills,the
combination of a frame, a longitudinally-dis-
posed screw correspondingly pitched or
threaded with the required pitch of the drill,
a carriage connected thereto by a sectional
teed-nutl, means toengage and disengage said
feed-nut with said screw, a revoluble hollow
shaft or mandrel mounted on said carriage
the outer end thereof being provided with
twist-forming dies orrolls, a tail-stock mount-
ed on the frame in direct alinement with the
said hollow shaft or mandrel, a counter-shaft
one end of whichis provided with a gear-wheel
adapted to mesh with and transmit power from
a gear-wheel which revolves the said hollow

shaft or mandrel, an adjustable erank - arm

mounted on the opposite end of said counter-
shaft, a clutch mechanism mounted on said
counter - shaft intermediate the said gear-
wheel and the said crank-arm, a segmental
rack connected to said crank-shaft and adapt-
ed to be oscillated thereby, a gear - wheel

30 splined upontheouterend of the tail-stockand |

'
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adapted to mesh with said segmentai rack

whereby power is transmitted to said tail-
stock, in combination with a horizontally-dis-

posed shaftor rod inserted within said hollow

shaft or mandrel the inner end of which is
provided with a slot to receive the point end
of the drill-blank and the opposite end con-
nected with a lever adapted to hold said shaft
in engagement with the point of the drill and
to disengage the same therefrom. |

11. Inamachinefor making twist-drills,the
combination of a carriage, means to move the
same longitudinally, a hollow shaft or man-
drel provided with removable bushing, and
adapted to be rotated simultaneously with
the movement of the carriage and having on
its outer end twist-forming dies or rolls, a
tail-stock having a ¢huck for one end of the
drill-blank and a spirally-disposed groove of
a pitch corresponding with the pitech of the
drill, a guide pin or serew engaging in said
groove, means to rotate said tail - stock, in
combination with means within the hollow
shaft or mandrel to hold the point end of the

35
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drill-blank against rotation during the twist- 53

ing operation.
- CHARLES D. WILEY.
Witnesses: |
CLARENCE A. WILLIAMS,
JOHN H. RONEY.
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