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SELF CENTERING RIFLING HEAD

Application filed May 28, 1928. Serial No. 281,156.

This invention relates to a rifling head and

has for an object to provide an improved
head of this character which will automati-

cally adjust itself to variations in the di-
ameter of the bore of the gun and will auto-
matically maintain the center of the head
in the center of the bore, so that the rifling

will be uniform throughout the full length -

of the bore and will also be uniform through-
out the circumference of the bore.

It is also an object of the invention to
provide a rifling head with which all the
rifling grooves may he cut simultanecusly
throughout the entire periphery of the bore.

It 1s another object of the invention to
provide an improved means for adjusting
the cutters to secure a greater range of ad-
justment, and in which the ‘cutters will be
simultaneously adjusted.

With the foregoing and other objects in
view, the invention consists in certain novel
features of construction, combinations and

arrangements of parts as will be more fully .

described in connection with the accompany-
ing drawings. In these drawings,

Fig. 11is a longitudinal section through the
head. :

Fig. 2 is-an end elevation looking from

the left of Fig. 1 with the enclosing housing
removed and a portion of the front plate
broken away to more clearly show the con-
struction. ,

Fig. 3 is a transverse section substantially
on line 3—3 of Fig. 1. :

Fig. 4 is a partial side elevation looking
toward the left of Fig. 2. v

I'ig. 5 is a detail .elevation of a portion
of the front plate of Fig. 2 showing the cut-
ters extended in cutting position. L

Fig. 6 is a front elevation with the front
head or plate removed showing how the de-
vice is arranged for rifling a relatively small
bore. o

the cutter adjusting means, and .
Fig. 8 is a perspective view of one-half of
the adjusting means of Fig. 7. . : _
In rifling guns, particularly large guns,
it is very difficult to cut the grooves uni-

Fig. 7 is a partial front view similar to
Fig. 6 showing a modified construction of :

formly due to changes in temperature of
the gun and also the rifling tools. . Also any
variation in the size of the bore will cause un-
uniform rifling. The common practice is to
provide a brass eylindrical block on the rifling
head carrying the cutting tools which
is supposed to fit the bore. of the gun, but
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it will be apparent that an expansion of the

gun due to the increase of temperature or
other variation will permit the head to drop
so that its axis is below the center line of the
bore, and therefore, the rifling grooves will
not be cut of a uniform depth.” To overcome
this .objection I have produced a construc:
tion of head which will automatically. ad-
just_itself to variations in the diamefer of
the bore and will thus automatically center
itself so as to maintain its axis always on
the center line of the bore, and thus will
cut. the rifling grooves uniformly through-
out the length of the bore and also through-

out the periphery thereof. T-have also pro--

duced a rifling head with which all of the
rifling grooves required in the gun may be
cut simultaneously at the same operation
and have produced a structure in which all
of the cutters may ‘be simultaneously and
uniformly adjusted.

Referring to the drawings 10 represents
the operating bar of any suitable length
depending on the length of the gun to be

bored, and which carries the rifling head. .

This head, as shown, comprises a cylindri-
cal central
threaded into the end of the bar 10 and
also into a ring or head 12 which is se-
cured to the flange 18 of the bar 10 by
means; of a plurality of screws 14. Mounted

on the cylindrical portion of the member.

11 is an adjusting member 15 which is pref-

erably a continuous member and has a cy--

lindrical bore fitting the member 11 and on
which it is slidable longitudinally. This
adjusting member 15 has one or more coni-
cal surfaces in the present construction two
of them 16 and 17, which form cam sur-
faces for adjusting the intermediate mem-

bers 18 and 19 respectively. These inter- -

mediate members are shown as segmental
members in four parts, in other words there

.

or body member 11 which is
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are four segments on each of the conical
surfaces 16 and 17 although a greater or
less number may be used if found prefer-
able. The inchined cam surfaces 16 and
17 may be continuous conical surfaces but
it is preferred to provide inclined flats 20
thereon cooperating with similarly inclined
flats 21 on the segmental members, as this
arrangement is less likely to bind than
would be a continuous conical surface. The
elements 18 .and 19 are enclosed by a re-
silient cylindrical shell or casing 22 which
is slit at one side and overlapped to prevent
entrance of chips, as shown at 23, so that
it may expand or contract. Its tendency,
however, is to expand and fit the surface
of the bore.  The body member 11 has 2
flange 24 at its inner end, and the mem-
bers 18 and 19 are held against-longitudinal
movement by this flange and the head or
ring 12.

Resilient means is- provided which tend
to shift the adjusting member 15 longitudi-
nally of the member 11 to force the cam
curfaces 16 and 17 against the members
18 and 19 and thus tend to force them out-
wardly against the casing 22, and there-
fore, expand this casing. This resilient
means in the consiruction shown comprises
a plurality of coiled springs 25 seated at
their opposite ends in sockets in the op-
posed ends of the members 12 and 15. Any
suitable number of these springs may be
employed, preferably equally spaced around
the member 15: Their outer ends may vest
against plates 26 engaging adjusting screws
97 by means of which the tension of the
springs may be adjusted.

Means is provided for: limiting the ex-
andine movement of the casing 22. At
p g 2

its outer end a ring 28 is threaded on the
flange 13 and has a reduced lateral exten-
sion 29 engaging the end of the casing 22.
This reduced extension is threaded, as

‘shown at 30, for a sizing nut or ring 31

which has a beveled inner end 32 cooper-
ating with a similar bevel formed on the
end of the casing 22. These rings are pro-
vided with sockets 33 to receive spanner
wrenches for operating these rings. At the
opposite end the casing 22 has a similar
and opposite bevel 34 cooperating with a
similar bevel on a plate or ring 35 secured
to the flange 24 of the member 11 by any
suitable means, such as screws 36. It will

_ be -apparent that by adjusting nut 28 the
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casing 22 will be forced toward or allowed
to recede from the ring 35, and then the
nut or ring 81 may be adjusted against

the bevel of the casing 22 to prevent this-
end expanding a greater amount than the-
“opposite end against the ring 35, thus main-

taining the caging the same size through-
out, and these beveled surfaces prevent the

casing 22 expanding beyond a certain maxi-
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mum limit. The casing 22 is made to 4
greater diameter than that of the bore of
the gun, say about three-sixteenths of an
inch.” Then a longitudinal strip is cut out
of it at one side and it is then compressed,
ground and lapped to size.

The cutting tocls for cutting the spiral
grooves of the rifle are carried -at the for-
ward or inner end of this head. The plate
85 is provided. with a plurality of radial
dove-tailed slots 87 in which are mounted
carriers 38 for the cutters 39, and these
carriers have dove-tailed ribs 40 on their
back walls sliding in the dove-tailed grooves
87 so that these carriers are guided for ra-
dial movement in the ring 35. -The cutters
39 may each have one or more cutting edges

for cutting the rifling grooves. In the-form

shown in Fig. 2 each cutter has three cut-
ting edges 41 so that each cutter will cut
three grooves. In the form shown in Fig.
6 each cutter has only two cutting edges,
but it will be understood that they may
each have one or more cutting edges as is
found desirable. The body of the carrier is
recessed as indicated at 42, to receive the
cutters 39, and the cutters may be secured
thereto by any suitable means, such as screws
43 and properly located by dowel pins 44.

Mounted on the inner end of the member
11 is a guiding stud 45, and it may be mount-
ed in the member 11 by threading it into
the same, as indicated at 46. This stud 45
provides a support and guide for adjusting
block 47 which is mounted to slide longi-
tudinally in the member 45. This block is

provided with an inclined peripheral groove:

providing inclined or conical surfaces 48 and
49 which are parallel to each other and bear
on the opposite sides of an extension 50 on
each of the carriers 88, and this extension
has inclined walls on its opposite sides cor-
responding to the inclination of the walls 48
and 49. It will be apparent from this con-
struction that if the block 47 is forced to the
right, as viewed in Fig. 1, the carriers 38
and the cutters 39 will be forced laterally
outwardly by coaction of the inclined sur-
face 49 with those of the extensions 50, while
if the block 47 is forced to the left, as
viewed in Fig. 1, the inclined surface 48 will
have a camming action on the other side of

the extensions 50 and will draw the carriers

38 and the cutters-39 radially inwardly, and
therfore, the positions of the cutting edges
41 of all the cutters may be simultaneously

“adjusted and for equal amounts by shifting

the block 47. The cutters may be drawn
inwardly until the lateral edges of the ex-
tensions 50 are in contact with each other
if this amount of adjustment is desired, and
therefore, with this type of adjustment I
can secure maximum adjustment of the cut-
ters. It will, of course, be obvious that the

" camming surfaces 48 and 49 together with
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the cooperating surfaces on the-extensions.

50 of the cutter holders may be-inclined in
the opposite direction and still secure the
same result. With this arrangement, how-
ever, the cutters would be shifted outwardly
by moving the block 47 to the left as viewed

in Fig. 1, and these cutters would be drawn

inwardly by shifting block 47 to the right.

Clamped against the outer surface of the
ring 35 is a plate or guiding head 52 which
ig threaded onto the end of the stud 45, as
shown at 53, and by which it may, there-

fore, be clamped against the surface of the-

ring 35.  The outside diameter of this plate
or head is approximately the diameter of
the bore to be rifled and serves as a guiding
means to guide the head into the bore when
the head 1s inserted in the bore to start the
rifling operation, and thus protects the cut-
ters 39 and properly positions them relative
to the bore of the gun for the beginning of
the rifling operation. The outer rim of the
member 52 may be provided with ribs 54 to
ccoperate with a suitable tool for properly
screwing this head onto the head 45 or un-
screwing it therefrom, and clamping it
against the ring 85 - .

The means for adjusting the block 47 may
take different forms but that shown in the
drawing is a very effective one. In this ar-
rangement as shown the plate 52 hias an ex-
tension or support 55 carrying an adjusting

screw 56 which is supported at its opposite

end in the body of the member 52 and has

5 threaded engagement with a nut 57 which is

held against rotation by a pin-58. The nut
57 has a notch 59 in its outer edge cooper-
ating with a holding pawl 60 pivotally
mounted on a sliding pin 61 connected to
the block 47, and a spring 62 normally tends
to hold the pawl 60 in the notch in the nut
57. The adjusting screw 56 may be pro-
vided with a suitable calibrated gauge 63 to
indicate the amount of adjustment. The
block 47 may be shifted manually to con-
tract or collapse the cutters 39 by means of a
rod 64 connected to the block and slidable

in the head 52. This rod has a connecting

pivoted lever 635 carried by the head 52 and
the pivot 66 and has a pin and slot connec-
tion 67 with the rod 64. When the pawl 60
is released the block 47 may be shifted by
means of the lever 65 either to dratw the cut-
ters 39 inwardly or force them outwardly
as desired. This adjusting means may be
enclosed in a suitable casing 68 mounted on
the head 52. A ,
Means is provided for guiding the cutters

.39 in their radial movements and also to

prevent entrance of chips into the adjusting
mechanism. The inner wall of the head 52
is recessed and carries an annular clamping
member 69 which is guided for lateral move:
ments on a cylindrical shoulder 70. The

? ring 69 is held against turning movements

by a key:71-and it is threaded on its outer"
wall, as shown at 72, for threaded engage-
ment with an adjusting ring 73 which fills

3

the space between the head 52, the cutters 39

and the front face of the ring 85. This ring
78 has sockets 74 for insertion of a spanner
wrench or other suitable tool for rotating
this ring.. By turning this ring the clamp-
ing ring 69 1s° adjusted to give the proper.

“pressure on-the cutters 89 to assist in hold-

ing' them in proper position ‘and. prevent

their chattering; but it should be sufficiently

loose when shifting the. block 47 to permit
the cutters 39 to be moved radially under
the action of the adjusting biock 47. After
adjustment the ring 69 may be tightly

clamped against the cutters:89 to hold them
prevent chattering

in proper Pposition and
during the cutting stroke. - :

The operation 1s as follows: As indicated
the head or plate:52. will guide the device:
into the bore of the gun and prevent injury
to the cutters or the gun by positioning the
head central in the bore. * After the pawl 60
is seated in the nut 57 the adjusting screw
56 1s turned to bring the cutters 39 in proper

position for the first cut and then the head

is forced through the gun in the usual man-
ner to cut the rifling grooves, and it will be-
apparent that sufficient cutters may be car-
ried by this head to simultaneously cut all
of the grooves. At the end of the inward
movement of the head the pawl 60 may be
released from the nut 57 and then the op-
erator by manipulating the lever 65 may
shift the block 47 to the left as viewed in
Fig. 1, which will cause. the inclined walls'
48 coacting ‘with the extensions 50 on the
cutter carriers 88 to draw the cutters in-
wardly to the full line position of Fig. 1,
so that the head may be withdrawn from
the bore for the next operation. After the
head is drawn back to the inlet end, the lever
65 is' manipulated to force the block 47 to
the right which will force the cutters out--
wardly.  The pawl 60.is again seated in the
notch 59 in the nut 57 to hold the block 47,
and therefore, the cutters 39 in proper posi-
tion. The adjusting screw 56 may be rTotated
to force the block 47 inwardly or to the right,
as viewed.in Fig. 1, to force the cutters out-
wardly the proper amount for the next step
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which may be accurately determined by the .

calibrated flange -63.  The head . is now in
condition for making the next cut and the
operation is:repeated.. ' .

During the advance movement of the head
the center of the head is always automati-
cally held in the center of the bore of the
gun regardless of variations in diameter of

this bore due to changes in temperature or

other reasons. This is accomplished by the
members 15, 18, 19-and 22 and cooperating
elements: The springs 25 tend to force the:
adjusting member ‘15 to the left, as shown

120
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in Fig. 1, and as this member is guided on
the cylindrical member 11 it is always con-
centric with the member 11. This sliding
movement of the member 15 through the
5 cam surfaces 16 and 17 tends to force the
blocks 18 and 19 radially outward. as they
are guided at their opposite ends by the head
or ring 12 and the flange 24. ‘These blocks
18 and 19 are, therefore, concentrically ar-
10 ranged about the member 11 and are pressed
against the inner surface of the resilient
split casing 22. They, therefore, expand this

casing so that its outer surface always fits:
the surface of the bore of the gun. The out-

15 ward or expanding movement, however, is
limited by the beveled surfaces 32 and 34 at
the opposite ends of this casing, and as in-
dicated above this maximum expansion may
be adjusted for the maximum bore of the

20 gun by manipulation of the wing nuts 28
and 81. As the head moves through the bore
of the gun the casing 22 is held snugly
against the surface of the bore, as indicated
by the action of the springs 25.

25 .portion of the bore be somewhat smaller be-
cause of contraction of the gun walls by re-
duction in temperature the surface of the
bore will press the casing 22 inwardly to
correspond -with the size of the bore and

39 against the action of the spring 25, but dur-

ing the expansion and contraction of the cas-

ing 22 the center of the head will always cor-
respond with the center of the bore due to
the peculiar arrangement of the elements,

35 and therefore, the head is always automati-

cally centered in the bore and the rifling

cutters 89 are all uniformly and properly
positioned throughout the periphery of the

head, and the rifling grooves are all cut to a

20-uniform depth throughout their entire

“length.

The head as shown in Fig. 1, is for a rel-
atively large gun. Fig. 6 shows how the
same principal may be used for rifling a

45 relatively small gun. In this arrangement

 each carrier 88 supports a cutter 75 hav-
ing only two cutting edges 41, or the cutter

~ may have only one cutting edge as desired,
and as the sides 76 of this cutter may be

50 arranged parallel to each other and radial-
ly of the head I am enabled tc secure maxi-
mum adjustment.

In Figs. 7 and 8, I have shown an adjust-
ing block 77 to take the place of the block

5647, Fig. 1, of somewhat different construc-
tion. This block, however, is not as desir-
able as the block 47 because it is more ex-
pensive to make and does’ not permit as

great a range of adjustment as the block 47.

60 Tt is a conical block provided with T-shaped
slots 78 in its outer inclined surface in -which

similar T-shaped extensions 79.-on carriers.

- corresponding to the carriers 48 for the cut-
ters 75 are guided.: Thus as the block 77 is
65 ghifted the same as the block 47 these

Should a.
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T-shaped. slots cooperating with T-shaped
extensions 79 will shift the cutters inwardly
and outwardly. :

A key 80 may be inserted in opposed
grooves in the flange 24 and members. 19 to
prevent, these members turning in the body.

Having thus set forth the nature of my
invention, what I claim is:

1. In a. rifling -head, a cylindiical body

member, a continuous member having a cyl-

.indrical bore mounted to slide longitudi-

nally on the body.member, a plurality of
segments. outside the continuous member, co-
acting cam surfaces on the continuous.mem-
ber and said segments, resilient means tend-
ing to shift the continuous member to shift
the segments outwardly, and a split casing
embracing the segments adapted to fit the
bore of a gun and held in engagement there-
with by said segments. :

2. In a rifling head, a cylindrical body
member, an adjusting member having a bore
to fit the body member and slidable longi-

tudinally thereon, a plurality of segments

outside the. adjusting member, cooperating

cam surfaces on the adjusting member and
the segments, a-split resilient casing embrac-
ing the segments, and one or more springs
tending to shift the adjusting member to
expand said casing to fit the bore of a gun
and center the head therein.

8. In-a rifling head, a cylindrical guiding

member, an adjusting member having a cyl-
indrical bore to fit that of the guiding mem-
ber and slidable longitudinally thereon, said
adjusting member being provided with cam
surfaces 1nclined to the axis of the head, a
plurality of laterally movable members en-

gaging said cam . surfaces, one or more,

springs tending to.shift the adjusting mem-

ber to move the laterally movable members.

outwardly, a split resilient cylindrical cas-
ing enclosing said laterally movable mem-
bers adapted to fit the bore of a gun and
held in engagement therewith by said mem-
bers, and cutters carried by said head.

4. In a rifling head, a cylindrical guiding
member, an adjusting member having a cylin-
drical bore to fit that of the guiding member
and slidable longitudinally thereon, said ad-
justing member being -provided with cam
surfaces inclined to the axis of the head, a
plurality of laterally movable members en-
gaging said cam surfaces, one or more
springs tending to shift the adjusting mem-
ber to force the laterally movable members
outwardly, a split resilient cylindrical cas-
ing enclosing said laterally movable mem-
bers and adjusted thereby to fit the bore of
a gun, and -adjustable means for limiting the
expansion of said casing.
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5. In a rifling head, a cylindrical guid- -

ing member, an adjusting member having a

_cylindrical bore to fit that of the guiding
.member and slidable longitudinally thereon,
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said adjusting member being provided with
cam surfaces inclined to the axis of the head,
a plurality of laterally movable members
engaging said cam surfaces, one or more

springs tending to shift the adjusting men-
g { B

ber to force the lateraily movable members -

outwardly, a split resilient cylindrical cas-
ing enclosing said laterally movable mem-
bers and adjusted thereby to fit the bore of

a guxn, adjustable means Tor limiting the ex-
pansion of said casing, a plurality of cut-

ters carried by said head, and means for si-

multaneously adjusting said cutters.

6. In a rifling head, an expansible cylin-
drical casing to fit the bore of the gun, an
adjusting member movable longitudinally of
the head and having cam surfaces inclined to
the axis of the head, a plurality of segments
enclosed by the casing and located between
said casing and the adjusting member, said
segments being capable of radial movement
under action of said cam surfaces, resilient
means tending to shift the adjusting member
to force said segments outwardly to expand
the casing, means to maintain said adjusting
member concentric with the axis of the head,
and a plurality of cutters carried by the
head.

7. In a rifling head, an expans‘ble cylin-
drical casing to fit the bore of the gun, an
adjusting member movable longitudinally of
the head and having cam surfaces inclined
to the axis of the head, a plurality of radially
movable members between the adjusting
member and the casing and arranged to be
shifted by the action of said cam surfaces,
resilient means tending to shift the adjust-
ing member to expand the casing, adjustable
means to limit the expansion of the casing, a
plurality of cutters carried by the head, and
means for simultaneously adjusting the cut-
ters radially of the head.

8. In a rifling head, means for guiding
the head in the bore of'a gun, a plurality of
radially movable cutter supports carried by
said head, an adjusting block movable longi-
tudinally of the head, cooperating means on
the block and the supports to shift the sup-
ports by movement of the block, an adjust-
Ing screw, a nut operated by said screw, a
detachable connection between the nut-and
the block to hold the block in a given posi-
tion depending on the position of the nut;
and independent means for shifting the
block to shift the cutter supports when said
connection is disconnected.

9. In a rifling head, means for guiding
the head in the bore of a gun, radial guides,
cutter supports in said guides, rifling cutters
carried by said supports, a head forwardly
of said cutters, a clamping ring mounted for
sliding movement on said head and adapted
to engage and guide the cutters, and an ad-
justing ring closing the space between the
head and the cutters and having threaded

engagement with the clamping ring to ad-
just the same toward and from the cutters

‘In- &/ direction -axially of the head to clamp

the cutters in adjusted positions and to re-

lease them. = =

10. In a rifling head, means movable with
the head for automatically maintaining the
-axis-of the head in: the center of the bore

regardless of changes in the sizes of the bore,
comprising a split resilient casing free to
expand and contract and tending to expand
so as to fit the bore regardless of changes

“in the diameter thereof, and self acting

means enclosed by said casing free to expand
and contract with the casing, means for
mounting said latter means so that it is
always coaxially with the head for automati-
cally maintaining the casing coaxial with
the axis of the head, and rifling cutters car-
ried by said head.

11. In a rifling head, a split resilient cas-
ing free to expand and contract to fit the

“bore of the gun and movable with the head,

an adjusting means enclosed by said casing
adapted to expand the casing, resilient

means tending to shift the adjusting means-

to expand the casing and automatically

5

-1
@

80"

90

maintain it the size of the bore, means con- -

centric with the axis of the head for mount-
ing said adjusting means, and a series of
flutters for rifling grooves carried by said
ead. ,

12. In a head for rifling the bore of a gun,
a split resilient casing adapted to expand
and contract so as to fit the bore of the gun
in ‘spite of variations in the size of this

‘95

100

bore and movable with the head, resilient -

means tending to expand the casing to auto-
matically maintain it the size of the gun
bore, a plurality of cutters for simultaneous-
ly cutting a plurality of rifling grooves in
the bore carried by said head, and means for
simultaneously adjusting the cutters radial-
ly of the head. -

13. In a head for rifling the bore of a
gun, a split resilient casing movable with

the head and adapted to expand and con-

tract so as to at all times fit the bore of the
gun, an adjusting means enclosed by said
casing, resilient means tending to shift the
adjusting means to expand the casing and

automatically maintain it the same size ‘as

the gun bore, means to maintain the casing
always concentric with the axis of the head,
a plurality of. cutters carried by the head

adapted to - simultaneously cut a plurality:

of rifling grooves in the bore, and means
simultaneously adjusting the cutters radial-
ly of the head.

14. In a head for rifling the bore of a
gun, a resilient split casing movable with
the head and adapted to expand and contract

so as to at all times fit the bore of the gun, re-

silient means tending to expand the casing
to automatically maintain it the same size
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as the: bore, adjustable: means to: engage
the casing to limit the expansion of the cas-

ing, a plurality of cutters carried by the

head adapted to simultaneously cut a. plu-
rality of rifling grooves in the bore, and
means . for simultaneously adjusting said
cutters:radially of the head. -

In testimony whereof I affix my signature.

- GEORGE W. McCUNE.

20

o5

:
®

63



