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to be.turned by it.
imparted to the mandrel ¢ by & worm, ¢, on

UNITED STATES

PATENT OFFICE.

ANDRDW R. ARNOLD, OF NEWARK, NEW JERSEY , ASSIGNOR TO THE MAN-

HATTAN FIRE ARMS COMPANY, OF SAME PLAOE

IMPROVED MACHINE FOR MAKlNG TWIST-DRILLS.

Specification forming part of Letters Patent No, 44,087, dated August 30, 1864,

To all whom it may COnCerw:
Be it known that I, ANDREW R. ARNOLD,

ments in Machinery for Making Twist-Drills;

reference being had to the accompanying
drawings, making part of this ql}emhmtlon
in which—

Figure 1is a fiont elevation; Fig. 2, a side
elevation ; I'ig. 3, a vertical section at x =z,

, In the

to exhibit the arrangement of the gearing for
driving the burr-cutters; Iig. 5, a top view
of the mochﬁcatlon for hl]lbhlllﬂ the grooves
of twist-drills; Ifig. 6, a vertical section in

=~

the plane of one of the cutters; IFigs. 7 and

S, side elevation and end view 0{ a twist-drill
as grooved by burr-cutters, and Ifig. 9 anend

view of such a cutter when finished ; Ifig. 10,

an end view of Kig.
The object of my inventionis to cut or fin-

ish the two grooves which formi what is
termed a ¢ twist-drill” at -one and the same
operation by two cutters acting simultane-
ously on opposite gides of the blank, that the
two may counteract each other, and thereby

avold all tendency to spring the blank.
In the accompanying drawings, « repre-

sents a suitable {rame, and b the blank or
| oylmdrlcal rod of steel Whlch 1s being formed

or cut. The lower end of this bl:«:mk IS 1n-

serted in a central socket at the upper end of
a cylindrical
“turn and slide longitudinally in suitable boxes
~1n the two cross-bars d and e of the frame,

mandrel, ¢, which is fitted to

and it also slides longitudinally in the eye of
a cog-wheel, f, to which 1t is feathered so as
A slow rotary motion 1S

the horizontal driving-shaft 4, which carries a
cone-pulley, ¢, to receive a band from some

motor. The worm ¢ drives a worm-wheel, ),
at the lower end of a vertical shaft, &, which
carries a pinion, I, and this pinion, by-the

train of wheels and pinion m » o, drives the
wheel f on the mandrel ¢. In this way aslow

~.rotary motion 1s given to the mandrel and the
“blank b which 1t carries, which rotary motion

can be increased or diminished at pleasure by

the cone-pulley.
of Newark, in the State of New Jersey, hm*e
Invented certain new and useful Ixprove- |

While the mandrel is rotated, as above de-
seribed, 1t 1s gradually lifted ln a recular mo-

tion derived from the same source as the ro-
and I do hereby declare that the followi o is
a full, clear, and.exact description thereof, :

tary motion.

The worm-wheel 4 at lhe Jower ¢nd of the
vertical shatt & drives a cog-wheel, p, on the
lower end of a shaft, ¢, and the upper end of

 this shaft is threaded and fitted to the lower

end of the mandrel ¢, which is made hollow

- and threaded for that purpose.
Fig. 2, in ‘the plane of the axis of the man-
- drel; Fig. 4, a section at y y of Fig
pl‘me of the axis of one of the burr- cutters, |

The cog-wheel and pinion # o, before de-
seribed, are mounted and tm n on a stud pro-
jecting irom a bracket, », attached to the
frame by a screw-bolt p.mbmnn through an
elongated slot, or otherwise connected to ad-
mit of Q{]jllbtll](?llt so that they can be taken
oft and others of different size substitated to
vary fhe relative speed of the rotary and lon-
gitudinal motions of the mandrel ¢, and
thereby admit of making the twist to be cut
of any desired pitch.

The operation of. cutting the twist on the
blank 1s performed while the mandrel is risin o,
and at the end of -this upward motion tle
worim ¢ on the driving-shaft is thrown ounf of
gear with the worm-wheel j by a cam, s, on th
umudrel which then pushes a slide, z‘ on the
ander side of the cross-bar d of the frame.
One end of the driving or worm shaft b is
mounted in the lower arm of a lever, %, which
turns on a fulerum-pin, . The upper _arm of
this lever has su'fﬁcient spring to be held in
place by a shoulder or cateh on the frame
while the worm ¢ is in gear; but when the slide
¢ is pushed out by the cam s it disengages the
upper arm of the lever , and the lower arm

is then foreed ontward by a spring,w, to throw

the worm out of gear. After this dlsenga ge-
ment of the worm the mandrel can be run
down rapidly by a crank-handle, a’, on a short
horizontal shaft, b/, which communicates mo-
tion by the bevel cog-wheels ¢’ ¢/ to the verti-
cal shaft k. 'To the top of the cross-bar d
or cap of the main framce is secured by screws
or other suitabie means an aumha,ry {frame,
d’, on the top of which are mounted two pup-’
pet ¢ ¢, which slide homzentally in parallel
| ays.- In each puppet 1s mounted an inclined
arbor. or spindle, /*, which carries at its lower
end a burr- (mttm*j ¢’,the cutting-edgeof which
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18 rounded to suit the form of groove to be cut
in the blank. The inclination of these two
arbors 18 fo be'such that the inclination of the
planes of the two burr-cutters shall correspond
with the pitch of the twist to be cut in the
blank, and the two arbors are inclined in op-
posite directions. As it is desirable to set the
machine for cutting twist-augers of different
twist, the boxes in which the arbors or spindles
J" arc mounted are attached to the puppets by
screw-Dbolts passing through elongated slots.
In this way the arbors can be set at any de-
sired in-lination. Each arbor f carries a bevel

cog-wheel, //, at its upper end, which meshes
~into the cogs of another bevel cog-wheel, #/,
that turns on a stud-pin, j°. The opposite face
ot the bevel-wheel ¢/ is a rim, &', with cogs on
1ts 1nner periphery, which engage the cogs
of two pinions, I I/, that turn on stud pins
arranged on opposite sides of the axis of the
~ bevel-wheel,and which are attached to a plate,
m'yon the stud-pin j/, on which the bevel-
wheel 4, turns. The pulley #/, by which the
arbors are driven by a belt from some motor,
- is mounted to turn on the stud-pin §/, and on
its inner faceitcarries a pinion, o/, which drives
the two pinions I/ I/, and these in turn drive
the bevel cog-wheel ¢/, which is cogged on its
inner periphery, as at &/, and this bevel-wheel
drives the arbor. The inner face of the pulley:

»', which carries the pinion o/, may be made of

eialarged diameter, with a rim, p’, extending
over the rim of the beveled wheel, and the

0 1tside of this rim is in the form of and can

e used as a pulley when desired. L

The burr-cutters are arranged and operate
on opposite sides of the blank, each cutting
one groove, and in this way I am enabled not
only to cut the twist in one-half the time here-
tofore required, but to avoid all tendency to
spring the blank—adifficulty heretofore expe-
1ienced, and which cannot take place in this

arrangement, as the cuatters in their action

counteract each other. The puppets which
cirry the two burr-cutters, as before stated,
~ slide 1n parallel ways, and each is set to the
dcpthof cut to be made byan adjustable gage,
¢'. Before starting the machine each puppet
1; pushed against its gage. |

The grooves forming the twist-drill are:of

the greatest depth at the cutting end’ of the
drill, and of gradunally less depth toward the
shank, as represented: by dotted lines in the
separate Ifig. 11, representing a section of such
a drill.

On account of the gradually-reduced depth

of the grooves of the drill, the burr-cuttersare
gradually moved from the axis of the blanlk .
as 1t risesduring the operation. To effect'this
motion of the cutters, there-is a collar, »/, on

the upper end of the mandrel ¢, and which,

roller or pin on the surface of the collar +/, and
therefore that end of the said lever will be

elevated as the mandrel rises. The opposite
end of the lever is slotted and embraces an
adjustable pin, «#/, on the lower end of a slid-
ing cogged rack, v/, which engages the cogs
of a pinion, 2/, on the end of a screw-shaft,
x', mounted on the top of the auxiliary frame
d’, and the thread on this shaft engages and
slides the puppet, so that as the mand. el with
its collar »/ rises the lever depresses the
cogged rack, which turns the screw-shaft, and

this in turn slides the puppet with the burr-

cutter gradually from the axis of the blank.
When the operation is completed, the rack is
disengaged from the pinion on the serew-shaft,
to admit of moving back the puppet to its
place of starting against the gage ¢', by a

crank-handle, /. This disengagement of the

rack is effected by turning a button, 2/, situ-
ated behind the rack. | S

To adjust the parts to increase or decrease
‘the range of motion, the fulcrum-pinon which
the lever s/ vibrates 1s adjustable in a slot of

the bracket from which it projects, so that it

can beset near to or farther from that end of

the lever which bears on the collar; and in

like manner the pin which is acted upon by |

the other arm of the lever is fitted and’ se-
cured in a slot in the lower end:of the cogged

rack. The other puppet is provided with' a

like arrangement. I | o
The parts being adjusted, the mandrel let

down, a blank inserted, and the puppets of

the burr-cutfers set up against their gages
and the machine started, the mandrel will rise
oradually to present the point of the blank

to the burr-cutters, which gradually eut the

two grooves as the mandrel continues toraise
and- turn’ the blank, both motions being so
timed and proportioned asto give the desired

twist to the two grooves, and as these motions -

proceed the two' burr-cutters are gradually
moved {from the axis of the blank to reduce
the depth of cut, and in this way and at-one
operation the two grooves, to' form a twist-
drill; are cut simultaneously and withount
strain on the rod of steel. o
The cutting-edges formed on the end’of* the
twist-drill, by reason ofthe form of the grooves

made by the burr:cutters, willbe curved, and
as 14’18 desirable to have such cutting:edges

straight, I-subject the formed" drill to‘a’ sec-
ond operation in the same machine, substitut-

ing -what:are known as ¢ cherry-cutters” for
the burr-cutters above described.

The mode of‘applying the cherry-cutters is

representedinIfigs.5 and 6. For convenience
1 take off the auxiliary frame above deseribed
from the main frame and substitute there-
for the auxiliary frame «? which is'in" all

essential respects like it. The: puppets’ J?

| |'0* shidé in parallel ways on' the’ top,.and
tor adjustment, can be shified and fastened:
by a temper-screw at any desired distance
from the upper end of the mandrel. A lever,.
s’y that turns on a fulerum pin at ¢, bears by a

these are adjusted by screw-shafts ¢* ¢ with
crank-handles. 'The cherry-cutters'd? d? are
semi-spherical at their front endsand conical
at their rear ends. They are secured in the

front ends of two aibors €® ¢% each carrying a

cone ot pulleys, /%, toreceive the driving-belt.
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Each mandrel is fitted to turn in a sleeve, ¢°,

~ the outer periphery of which is threaded .':md
“tapped in the puppet, and the outer end of

the sleeve is provided with a cog-wheel, A2,
which engages and is turned by aQ cowged raek
1®, connected with the lever 52, operated by the
eollar r* on the mandrel ¢, as already de-

scribed, for cutting the glooves of gradually

less depth with the burr-cutters.

By the arrangement last described the two
grooves cut by the ourr-cutters are enlarged,
the semi-spherical end of the cherry-cutters
finishing the bottom of the two grooves which
form the twist-drill, and the comcal part of

- the cutters forming the sides of the grooves,

so that when the end of the drill is ground off
to a bevel the cutting-edges thereby formed
will be straight.

I have thus described and represented the
mode of construction which I have tried with
success, and which I prefer; but I do not wish
to be undelstood as Inmtmg my claim of in-
vention to such mode of application, as it may
be varied by the substitution of mechamml

‘equivalents having the same mode of opera-
“tou

What I claim asmy invention,and desire to
secure by Letters Patent, is—

1. The arrangement of the two rotating
cutters, whether for cutting or finishing the
two grooves, and acting sxmultaueously on
opposite sides of the blank, substantially as
deseribed, in combination w1th the mandrel

- fcr carry mn the blank, and having a simulta-

| neous longitudinal and rotary motion, sub-

stantially asdescribed, whereby I am enabled
to cut or finish both grooves at the same time
and of the required pitch, without tendency
to spring the blank, as set forth.

2. Moving the cuatter or cutters gradually
from the axis of the blank, to make the groove
or grooves of gradually less depth, by means
of the sliding puppet (or punpets) in which
the cutter (or cutters)is mounted, the sliding
mandrel with acollar, or the cqmmlent there-
of, and the mech rn:usm or the equivalentthere-
of‘ by which the rising of the mandrel com-
nmnmates the required motion to the puppet
forcutting the grooves of gradually less depth,
as set forth.

3. The arrangement of gearing for commu-
nicating mtarv mmotion from the shaft & to the
wheel o, in which the mandrel ¢ slides, and to
which it is feathered so as tobeturned thereby., |
in combination with the rotating screw-shaft
¢, which receives motion from the shaft %, and
which imparts the required longltudm.-,ml mo-
tion to the mandrel ¢, substantially as and
for the purpose speclﬁed

4, The combination and mrlangement of
gearing herein described for transmitting mo

| tlon fmm the driving-pulleys »/ to the burr-

cutters ¢.

ANDREW R. ARNOLD.

Witnesses:
Wwm. H. Bismop,
A. Dt LAcoy. -
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