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7 Claims.

This invention relates to the manufacture -of
rifle barrels and has for its principal objects to
provide & new aand improved construction of a
drill especially.adapted for such-work by means
of which- the: rate of preduction is greatly in-
creased and the cost of manufacture decreased.

- The drilling of a rifie barrel, and particularly
barrels for military rifles, has, with the produc-
tion methods heretofore employed, been -a very
difficult, time consuming operation that: was ca-
pable of being performed only by-the most highly
skilled mechanic. The barrels of military rifles are
quite long, usually from 45 t0-90 inches in length,
and have heretofore been finished by the use of a
special drill-which must of necessity be longer
than the rifie barrel.. As the bore .cf the barrel
must be perfectly straight and smooth, great care
must be employed to prevent thie tool from scoring
the gun barrel.as the result of gouging or as: a
result of the accumulation - of .chips and conse-
quent seizing of the drill in the barrel and like-
wise, great .care must be exercised to prevent the
drill from drifting sidewise during .the drilling
operation which woeuld -result in the production
of a bore that.is - not perfectly straight.  Allow-
able tolerances being of the nature of fractions of
one thousandths of an lnch the most metlculous
accuracy is required.

It has been found that because of the great'»

length of the barrel relative to. the diameter
thereof, barrels could not be drilled or bored by
the use of an ordinary twist drill or by the use of
a-boring bar, and it has been the practice for
many years-to employ a special single fluted drill
" in which the flute provided for chip clearance
extends parallel with the axis of the drill. Such
drills as heretofore used have almost universally
been mounted horizontally in special machines
which have required the services.of highly skilled
mechanics for their operation and due to.the
great length of the drill and its comparatively
small diameter, such drills as heretofore used
have had but very . slight resistance to torque.
Consequently the operators of the gun barrel
drilling machines have had to develop an almost
uncanny- ability to perceive almost instantane-
ously when, in drilling a gun barrel, the torque
thrown upon the drill threatened to become great
enough, either as a result of chip accumulation
or from any other cause, to throw the cutting
edge of the drill-out of proper alignment or to
place strain enough upno the dnll as to cause it
to break,
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a3 piece of steel tubing, one side wall of which has
been pressed or rolled to provide the chip clear-
ance flute and to the end of which tubing a piece
of tool steel has been brazed or welded to form
the cutting end or bit of the tool. . Due to.the
manner in which the shank portion of the. cut-
ting drill has been fabricated. by pressing in one
side. wall of the tube to form a chip clearance
flute and also to provide an oil passage extending
longitudinally through the shank, a very-definite
limitation has of necessity been  imposed. upon
the thickness of the wall of the tube employed.
Among the principal objects of the present in-
vention are to- provide g new and improved drill
for the fabrication of rifle barrels in which the
shank portion of the drill is.constructed of a tube
having a muech thicker tube wall than heretofore
employed so that the drill can withstand heavier
torque strains ang to obtain the desired shape of

‘chip clearance flute while insuring an outer con-

tour that will more accurately conform to the
rifie barrel for supporting the drill during -the
drilling operation and allow for an oil passage of
sufficient volume, all of the above described re-
sults' being. obtained as the result .of .a novel
method of fabricating the drill shank as will pres- -
ently be more fully described. -

Another object is to provide a drill of this char-
acter ‘with a cutting bit portion formed .of the
well known tungsten carbide type- of material
such as sold under various trade names as for ex-
ample “Carboloy.”

A further object is to provide a new and im-
proved construction of the means for combining
the improved type of drill shank with & _high
speed cutting bit to form a unitary structure and
to unite the cutting bit portion with the tool
shank in such a way that a smooth continuous
outer surface will be formed on the'drill and fur-
ther to provide the cutting bit portion with lands
and relieved portions adjacent thereto that will
effectually cooperate with ‘the drilled or bored
portion of the hole to prevent any lateral drift-

. ing of the drill dur*ng the boring operation while

50

Drills, as heretofore employed for this purpose, - -

have con51sted of a main shank portion formed of
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at the same time 1nsur1ng proper. clearances for
effective cutting.

The above and other objects of the 1nvent10n
wlli ‘appear more fully from the following moré
detailed description and by reference to thé ac-
companying . drawings formmg a part he1eof
wherein:

Fig. 1 is a side elevation showmg the 1mp1 oved
manner in which the drill of the present inven-
tion is employed in machining the bore of 'a nﬂe
barrel;




“Pig. 2 is a plan view of the cuts mg end of the
drill as seen from line 2—2 in Fig. 1
Fig. 3 is a longitudinal section taken along the

line 3—3 of Fig. 2 and showing the component -

.parts of the drill united to form a unitary struc-
ture but in partially finished condition;
Fig. 4 is a view similar to Fig. 3 showing the unit
in finished form;
Fig. 5 is a horizontal section on the line 5—35
of Fig. 4; '
Figs. 6 to 11 inclusive -ilustrate the various
steps performed in the fabrication of the shank
portion of the drill, and

10

.Fig. 12 is a perspective view of such shank por- ..

tion when in finished condition.

As shown in the drawings the drill bit of the -

present invention comprises a main. shank- por-
tion 20 constructed of steel tubing in a manner
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of the tool bit between the land 32 and 35 and
34 and 35 respectively are relieved as indicaied at
36 and 37 to reduce the frictional comtact area
between the drill and the hole drilled thereby.
The bit holder portion 22 is also provided with
lands and relieved portions similar to those pro-
vided in the cutting bit 23.

After the parts 20, 22 and 23 have been united
together as indicated in Fig. 3, the flash formed
by the brazing 25 is ground off and the parts
are then preferably subjected to a plating or
nitriding operation, but preferably chrome plat-
ing, which serves to form a continuous outer

-surface along the three assembled portions and

to completely cover the joints between the re-

~spective parts formed by the brazing of the bit

presently to be described more fully, an inter-

mediate tool bit holder portion 22 and a-cutting -

. bit or tip 23. The shank portion 28 of the drill,
as’ clearly ‘shown-in Fig. .12, -is provrded along
substantially its entire - length witha “longitu-
dinally -extending- flute 24 to provide- for ‘chip
clearance. ‘After: the ‘'shank -portion- has been
fdbricated the-tool ‘bit holder 22 which may’ ke
constructed ‘of high~carbon steel, is Secured 6
the end of the shank portron 20 by an ‘ordinary
brazmg, as indicated by-the reférence character
25.-"“The’ intermediate bit holder portion 22 is
preferably made of-a plece of sohd ‘bar stock
which “at its-inher end ‘is‘squared off for ready
attachment to' the tool shank- 2§ while the cther
end--thereof “is ‘machined out ‘to form “a récess
or‘socket 28 into which the s1m11arly shaped inner
end of the cutting bit portion” 23 is adaoted to be
seated. "The cuttmg bit 23 is prefelably con=
" structed of one of the high- speed duty composr-
tlons such as tungsten carbide’ of the type known
d$ “Barboloy™-or the lme and is secured to the bit
holder portion 22 by copper brazmg ‘the recess 23
of ‘the holder 22 ‘and similarly- shaped inher end
of the bit 23 beirg prov1ded for the ‘purpose of
provrdmg a greater surface ‘areaof- brazed Jjoints
to‘insure a more intimate uni trng of the parts for
withstanding the torque stresses placed upon the
drill: when: in’ service:’ :

The bit- 23 and holder 22 are provrded with a
longrtudrnally ‘extending - hole-21 vvhmh forris a
conduit for “oil under’ pressure" and which is in
comrhunication with & conduit 28 formed in the
§hank- porticn 20-of the drill. ’I‘he bit portion 23
~of the drill has its outer end glound to prowde
& special type of a cutting edge 29°'suchas usually
emiployed for gun-barrel drills'ahd formed by one
side of the flute 30 provided in the t1p portlon 23.
The ﬂute 30 is arranged -in longltudmal ahgn-
ment W1th 8 similar flute 33-a provided -in the
holder portion 22 and which is similarly -aligned
with'the srmllar fiute: 24 formed in the shank por-
tlon 20 of the drill
““In ‘order to insure efficient cuttmg actmn of
the tool bit and to insure ample ‘lateral support
_thereof to plevert sidewise drifting of “the cut-
ting erid of ‘the “drill, the tool bit portron is"pro-
vided “on that ‘side ‘of- the flute 28, the end of
which forms the cutting edge 29, with” 2 land 32
the width of which is of ‘the order of about v
of ‘an-inch while the ‘opposite sids of the drrll
adjacent the side edge 33 of ‘the ‘fiute 30 is pro-
vidéd with a wider land 34 and that portion¢f
the tool bit diametrically cpposite from the fiute
30 is provided with a‘land 35:~ The’ three lands” 32
34 ‘and ‘39 °are the full‘diameter” of “the tool bit

and of the hole to be drﬂled while those portl 1S :
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- drilling “ef gun ‘Barrels ‘Have a
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- wall of the tube employed for Lhese dr‘

23 to the-holder 22 and of the latter to the shank
28, the plated coating being built up to a point
a Tew thousandths above the desired finished out-
er diameter and then being ground down to the
exact dimension, the outer plated coating of the
parts as indicated” by the reference character
38 being shown ina somewhat exagge1 ated form
m Fig, 4. ¢ :

In contradistinction to the methods hereto-
fore employed for the boring of rifie barrels and
in which theé drill was held in houzontal posi-
tion, I have found that much better results and
4 higher rate of produotron can be procured by
holding the drill staticnary in any suitable hold-
er or chuck, as indicated by the reference char-
acter 39 in Fig. 1, while the rifle barrel 43 to
be' drilled or bored 1is rotated raprdly and ‘fed
downwardly over the d1111 as mdlcated by the
arrow in Fig. 1.

‘In the drrlhng of the rifle barrels it has al-
ways been the practice to supply oil or other
suitable cutting fluid under extremely high pres-
sure through the-central tubular part 28 of the
drill shank ‘and connectrng conduit 27 under

-very high pressure and to rely upon the pressure

of the cutting fluid to carry away the chlps and
wash' them through the - flite '3 to the” back
etid of the drill. "By mounting the drill in a
vertical position and: feedrng the gun barrel 40
dowhwardly on to the drill 48 indicated iry Pig. 1;
the force of gravity carries the chlps downwardly
dlong with the’fluid to be ‘ejéctéd” at’ the back
end of the drill and it is ndt, therefore; nec-
essary with a drilt 4s disclosed and used in ‘ac-
cordance ‘with- tha present ‘invention, to resort
to such” extremely h1gh pressures for the cut-
tlng fluid.

“ As héréinbefore expla 1ned the shank portion 28
of the cutting drrlls hsrefofore employed for the
'ys" bee'rr ~'COn-'
structed ‘of & pisce-of tube st side wall
of which has‘been’ 1olled 01 ‘pressed’ 1‘n ardly to
form the cleararice fliite 38, thefefor "thére was
a-very decided limitation in the thlckness of the

Moreover, as’ the ﬁute port1on was' 1o fned en-'
tirely by rolling and drawmg, the ﬂow of the
metal oroduced a vevy applecrable cuvatuze of

; full c.‘nnensron ‘ot ‘the dI‘lll was’ ‘most needed 101

p‘
imme dretely adJa nt the" Chip clearance ﬁute
wmch resultea 1n a correspondm" applemable

: lateral suppert to prevent drlft’ng and vrbratmg

Moreover, ‘the formatmn of the shank intg the
desired’ éonfiguration to provide ‘the chlp cl a1-
ance flute by bending: an_d rolhng the tub‘ wuh

5 the resultant nece__‘m'
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ness of the wall tube that couild be tsed for drill

shanks fabricated in the manner heretofore em--
ployed, resulted in a final product which had very:

slight resistance to the torque which the drill
was called upon: to tesist in performing its in-
tended cutting function.’ T

Tn ofder to avoid the above mentioned unde-

sirsible features and to provide a contour of the
drill’ shank in which the shank would be of the
desired full diameter closely adjacent to the chip
clearance fAute and so that the shank can be con-
structed of much heavier tubing better able to
withstand the torque. stresses,” the drill shank
of the present invention i§ constructed in the
manner indicated by the’series of views Figs. 6
to 11 of the drawings.. SR

In fabricating the shank portion a relatively
thick walled tube 20-—a as shown in Fig. 6 is

employed. . This tube then has a portion of one’
side wall thereof cut away by any suitable means’

such; for example, as a form milling cutter to
provide the converging side wall portions or flats

50 and to reduce the tube along its entire length .
to the form shown in Fig. T of the drawings.

This operation, it will ‘be.seen, reduces’ the wall
§f of the tube adjacent the flats 50 particularly
at the central point thereof to a thickness ap-

proximately one-half of the original thickness of

‘the tube wall. | The tubeé is ‘next subjected to 2
rolling operation which presses the thin wall por-
tion 51 of the tube inwardly towards the center
thereof and causes the flats 50 to be merged into

3

bit 23 has been fastenied is then secured to the

“end . of the shank by a simple butt welding or
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15

20

brazing operation as hereinbefore described.

As will be seen from an inspection of the cross
sectional view of Fig. 11 the shank 20 in its final
form has the major portion of its arcuate side
wall portions 60 of a thickness substantially twice
that of the thickness of .the side wall portion 5lat
the flute portion of the shank, the major portion
of the torqie reaction beirg transmitted to the
shank in the direction of the arrow A in Fig. 11,
is therefore, communicated directly to the thick-
er side wall 60 with the result that a drill provid-
ed with'a shank of the type shown in the draw-
ings offers very effective resistance to the torque
stresses. R o N

It will also be seen from an inspection of Fig.
11 that the opening formed by the crescent shaped
conduit 28 forms but a minor portion of the cross
sectional area of the shank—the major portion
thereof being formed of the solid metal of the
tube walls. - Due to the greatly reduced area to

‘the conduit 28 over devices of the type heretofore

25

30

a. single fat surface 52 which bears the relation -

of a chord to the original eircular cross .section-

of the tube. . . ‘
The next step in the formation of the shank is
to sihject the flat wall 52 to a further rolling

operation, thereby forcing the thin wall 51 fur-
thér towards the center line of the tube and to
.40

transform the flat wall 52 into the Te-entrant ar-
cuate or convex wall 53 and to bring the tube
to the form shown in Fig. 9 .of the drawings.
The tube is then subjected to another rolling
operation which forces the thin wall 51 thereof
- slightly past the center of the tube and towards
the opposite thicker:wall and to form a pair of
fiats 54 forming a re-entrant angle and leaving

the tube in the condition shown in Fig. 10 of the -

drawings. i

The next step is to subject the tube to still a
further rolling operation in which the wall 51 is
pressed still farther towards the opposite side

wall and to form the chip clearance flute 24 in

the shank 20, this flute having side wall portions
28——g and 33—a which correspond with the simi-
lar side walls 29 and 30 of the tool bit portion 23.
As the tube leaves the rollers which “press the
wall 51 downwardly to the position shown in Fig.
11, the tube then is subjected to the action of a
group of finishing rolls which:engage the outer
arcuate surface of the tube adjacent the edges
of the flute walls 29—a and 33—, thereby to in-
sure that substantially the entire outer curved
surfaces of the tube will be of the required- di-
ameter and free from any protuberances; the
tube in its final condition being as shown in Fig.
11 in which the original cylindrical bore has been
converted from its circular cross sectional form
into a somewhat crescent shape which forms the
conduit 28 by means of which cutting fluid under
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employed; the conduit at its greatest width is but
approximately one-half the cross sectional diam-
eter of the shank. g -

‘Another feature of great importance in a tool
shank constructed in accordance with the pres-
ent invention is that due to the method of fabri-
cating the shank the outer curved surface there-
of is maintained at substantially the full diam-
eter up to a point ‘very close to the side walls
29— and 33—a of the flute portion 24 and con-
séquently the shank-is of the full dimension of
the ‘hole to he drilled for very much  more than
the semi-circumference of its circular cross sec-
tion. This insures that the shank will be in lat-
eral contacting engagement with the bore of the
hole to be drilled closely adjacent to the fute
portions theveof at which point the need for lat-
eral support is greatest.’ o

-In using the drill of the present invention it is,
as hereinbefore pointed out, preferably support-
ed in a vertical position as indicated in Fig. 1 of
the drawings. The bit portion of the driil hav-
ing been formed as hereinbefore described and
as illustrated in Figs. 2 and 3 of the drawings
and the drill preferably being provided with a
high speed duty type of cutting bit or tip, the
rifle barrel 40 may be rotated at a speed of rota-
tion many times greater than that employed
with the drills as hereinbefore constructed, and
consequently it is not necessary in order to get
remarkable increased production, to use a heavy
feed that would place heavy torque stresses upon
the drill. . As the chips are cut away by the cut-
ting edges of the tool from the gun barrel, such
chips will tend to drop by the force of gravity to
the fluted portion thereof and prevent any unde-
sirable accumulation of chips either adjacent the
cutting edge of the drill or along the shank por-
tions thereof. However, as an added precaution
against chip accumulation, oil under pressure is
supplied from a suitable source of fluid pressure
through the crescent shaped conduit 28 of the
shank 20 to pass therefrom to the hole or conduit

'21 provided in the bit holder 22 and bit 23 to he

delivered immediately adjacent the cutting edges

© of the tool and to wash the chips as they are cut

70

pressure is supplied to the cutting edge of the

tool bit 23. :

After the shank 20-has been produced in its
final finished form, as indicated in Fig. 12, the
tool bit holder 22 to which the Carboloy cutting

from. the stock backwardly through the fluted
portion of the drill.

It will be noted that the thicker curved walls
of the shank form a brace for substantially more
than half the sides of the flute and which brace
extends substantially along the line of the twist-
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i.ﬁgorﬁczrqu.e forces, thus p

roviding g stiffer, more

torque resistant construction,

T claim: ' v F o
1."A tool of the character described compris-

Ing a tubular shank portion provided with a

créscent shaped conduit, a tool “bit

=

bit: holder and
2 high speed cutting tool bit, each having a con--
-alignment with said crescent, shaped

co said tool shank, tool bit holder and tool
bit being provided with a, continuous outer coat-

ing' covering the joints between, said shank, too}

kit holder. and tool bit. . . .

2. In a tool of the character described a tool
shank having a longitudinally extending chip
clearance flute and a substantially central cres-
cent shaped fluid pressure conduit, the thickness,
of the side wall of said shank along the arcuate
portion thereof, and for substantially more than
half the cross sectional circumgerence, being ap-
proximately twice. the thickness of the side wall
at the central part of said chip. clearance fiute,

3. A tool of the character described having g
cutting bit portion and a-tubular shank with a
lopgitudinally. exténding chip. clearance flute
provided thetein, the thickness of the.
of said shank adjacent the central part. of said-
flute being approximately one-half the thickness
of the opposite side wall of said shank, said

shank being formed with a cylindrical portion
the. circumferential length of which is substan-
~ tally greater than its semi-circumference.

_4."A tool of the character described having a
cutting portion and a tubular shank with a lon- .
gitudinally. extending chip clearance flute and a,
substantially. central crescent shaped fluid Dres-
sure conduit provided therein, said shank hay-
ing a thickened portion side’ bounding the
convex side of said. crescent. shaped conduit and
extending substantially in the direction of the,
reaction to, the torque forces to which the shank
portion of said tool is subjected and; braging. the
major portion of the- side. of said fute that, cor-
responds. to the cutting edge of the biy-against.

the torque forces,

side wall .
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5. A tool of the character described compris-
Ing' a cutting bit portion, a bit holder portion
and a shank portion secured together in abut-

- ting relationship to form an integral structure

5

10 , pris
- ing a tubular shank pertion, a tool bit holder

providg clearance spaces.

and having g thin outer coating extending along
the outer periphery of ‘each of said portions to
fill the crevices at the points of union of said
portions with ‘each other and thereby to form a
smooth, continuous and uninterrupted surface.

..6. A drill'of the character described compris-

member and a tool bit member, each of said

members and said tubular shank being provided
With a continuous longitudinally extending chip

. clearance flute and each of said members being

provided with a land extending along the outer
periphery of said drill adjacent to each outer
edge of said flute and g third land extending

‘along said outer periphery intermediate the first

.20 A
- tially the full diameter of the hole to be drilled

mentioned two lands, said lands being substan-

by said drill and the outer. periphery of said
members heing relieved’ between said lands to

7. A drill of the character déséribed cdmpris-,

“ing a tubular shank portion, a tool bit holder

30,
- extremity of said tool bit holder member form-

member and.a tool bit member, each of said
members and said tubular shank being provided
with a’ continuous. longitudinally -extending chip
clearance flute, one side only of said flute at the

ing the entire cutting edge of said drill and said
tog). bit member and tool bit holder member be-

 ing provided along the periphery of the drill

. 2djacent the cutting edge side of said flute with

“anarrow land and said periphery being provided

W,

with a wide land adjacent to the other edge of
sald flute, and said drill being provided with a
third land extending along the periphery of said
members between said narrow land and said wide
land and ‘the remainder of the periphery of said
members between said. lands being relieved to
form clearance spaces. :
) L . ALBERT J. NORDBERG.




