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UNITED STATES PATENT OFFICE.

CHARLES W. LANCASTER, OF NEW BOND STREET, COUNTY OF MIDDLESEX,
ENGLAND. B

IMPROVEM'EN'[ IN THE MANUFACT

URE OF CANNON AND OTHER FIRE-ARMS.

lSpeciﬁca-tion forming part of Letters Patent No. 9,830, dated July 5, 1853,

40 ali whom t& May CONCErn:

which is oval or elliptical, or néarlyoso. The

" Be it known ' that I, CHARLES WirLiAM | longitudinal cuts of this barrel must have a

LANCASTER, of 151 New Bond Street, in the
county of Middlesex, England, guh-maker, 2
subject of the Queen of Great Britain, have
invented certain Tmprovements in the Manu-
" facture of Cannon and other Fire-Arms; and
1 do hereby declare thab the nature of my
said invention and in what manner the same
is to be performed are fully described and as-
certained in and by the following statement
thereof, reference being had to the drawings
hereunto annexed—that is to say:

My improvements consist in giving a pecu-
liarly-shaped bore to the gun, whereby the
angular groove usually cut in such arms,
particularly in rifles, is dispensed with,
the advantageous effects ofsuch groovesareyet
retained. This peculiarity of boring I also
apply to cannon, as will more fully appear in
the following description.

Before ‘describing my machine and boring;,
tools I will illustrate the nature and pecu-
liarity of the bore of the guus.

The making- of grooves in the barrels of
rifles in the ordinary manner occasions the
formation of anangle at each side of every
groove, as shown at Figure 1 of the drawings
hereunto annexed, which figure shows a trans-
verse section of the barrel of a rifle upon an
enlarged scale, having two ordinary grooves, @
«, made in it and by the making of these
grooves the angles b, b, b, and b are formed.
These angles are objectionable; and the object
of this part of my invention is to cut these
angles and to alter the internal form of a bar-
rel or bore, so that a fransverse section of it
will show the substitution of a curved or
straight line, or of a line partly curved and
partly straight in lieu of each of the angles 1
have mentioned.

In Xig.
of the barrel or bore of & rifle or gun,also upon
an enlarged scale, in which, in lien of having
{wo grooves such as shown in Fig.1, and also
Dy the dotted lines, it is made with two longi-
tadinal euts of the sectional forms ¢ d e and f
g h, a carved sectional line or form being sub-
stitated for each angle of each of the two
crooves. This mode of constructing the in-
ferior or bore of @ barrel has the effect of
making its transverse section assume a-form

9 1 have showna transverse section |

i

|
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spiral direction given to them in like manner
as if they were grooves; and if a barrel so
formed be charged with a ball the sectional
figure of which has the same oval form asand
properly fits to the pore of the barrel, the
twisting effect produced upon the ball during
its progress along the barrel when the piece is
discharged will be of the same description as
that produced upon a Pall discharged from an
ordinary rifle. I have in Fig. 2 shown the
longitudinal cuts made in- sectional eurved
forms or with sectional curved lines extend:
ing from ¢ to eand from f to h, because L deem

more | that to be the best form to use in' constructing
while | such a barrel;

but the shapes of the curves
used in forming such cuts and the extent of
them may be varied according to circum-
gtances. A barrel made in this form has no
angles in the inside of it whieh can offer any
frictional impediment to the progress of the
ball along the barrel, and the interior of the
barrel may be cleansed with more facility or
more effectually thanabarrel having ordinary
grooves. This mode of forming the interior
“of a barrel forshooting with ball so as to avoid
having any angles may be applied to several
other forms of barrel as well as that shown
in Fig. 2. Thusin Fig. 3 Thaveshown a8ec-
tion of a barrel made with three longitudinal
cuts in lien of a similar number of grooves,
the dotted lines in the figure showing the
form of a barrel made with three ordinary
grooves, and the full lines the form of a bar-
el made with three cuts in lieu of grooves.
Tn this figure I have shown- each of the two
cuts ¢ d e and f g has made in forms the trans-
verse sections of which are curved, as shown
in the figure; but other curves may be adopted
in making the cuts; and instead of making
such cuts in forms the sections of which are
wholly curvilinear, as showii in the cuts ¢ de
and f g h, they may be made in forms the sec-
tions of which will be partly curved and
partly straight, as shown in the eat ¢ k I, Fig.
3 thesides 4 k and k1 of that eut being straight,
as shown in the figure. v

In Fig. 4 T have also shown amode in which
a barrel may be made with four longitudinal
cuts in lieu of a similar number of grooves,
the figure showing in full lines the sectional
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figure of the bore of a barrel made. with four | twist, the deflection or twist progressivelyin-

curved cuts, and in dofted lines the sectional
form the interior of the barrel would have as-
- sumed if made with four ordinary grooves.
.The same mode or modes of making cuts in
lieu of grooves in gun-barrels may be applied
to the making of any other convenient number
of longitudinal cuts in a barrel; but I deem
four cuts to be as many as ‘will be practically
useful; but whatever may be the number of
longitudinal .cuts which I may in .any.case

make in the interior of a gun-barrel, I make it

80 that there shall be no angle formed: Be-
fore making longitudinal cuts in the inside
‘of a barrel; I'would of -course bore it ¢érue in
the ordinary manner, and then. proceed to
make the intended cuts. These cuts will be
best made within a small barrel by any of
the, ordinary machines or apparatus which
are usually called ‘rifling- machines’’ or
“‘“‘rods,’’ the shapes of the. cubters being varied.

"80 -as tQ produce cuts of the sectional figures’

' required; but such Jongitudinal cuts as I have
-described, when made in the interior of the
_cannon, and when of the same description as
those sliown in Fig. 2,will be best made by my
/boring-machine, hereinafter described. = For

small-arms made with two, longitudinal cuts,
" a8 aforesaid, the depth of each cut should be
".about one-eightieth part of the diameter of
-the bore, so that a transverse section of the
barrel will show an oval or elliptic bore the.
two diameters of which will be in the propor-
‘tion of about thirty-nineto forty. For cannon
‘made with two longitudinal cuts, as afore-

~said,; or bored with my improved machine,’

"hereinafter described,the two diameters should

vary. from the proportion of twenty-four to-

twenty-five to about the proportion of sixteen

to seventeen, which will be found sufficient’

for cannon of the largest size. - The forms of
the longitudinal cuts, or the extent to which
they deflect from a straight line in a spiral di-
rection as they twist from one end of the inte-
_ rior of a gun to the other, may be regulated

in the ordinary mannuer, or in a novel manner
.-to be heréinafter desceribed.

In Fig. 6 I have shown a side view, and in
Fig. 7 a front view,of the muzzle end ofa can-
non the bore of which has been made with
two longitudinal cuts, according to this part

of my invention, the dotted lines in Fig. 7

showing the round cylindrical bore originally
made in the cannon, and the full lines imme-
" diately surrounding the dotted lines showing
the sectional form of the orifice at the muzzle
~aftér the two longitudinal cuts have been
‘made. My improved mode of deflecting these
cuts in a spiral direction within the bore of
the cannon is shown by Fig. 7 in conjurction
with the several transverse sections A, B, C,
D, E, and I", each of these transverse sections
being to be considered as made at that part of
the cannou indicated by a dotted line which
is marked with the same letter as thesection.
The spiral deflection of the cuts in this cannon
shown by these figures amounts to a quarter-

creasing from the breech to the muzzle of the

_gun in a manner well known.

I will now describe the tool for giving the
elliptical cut; and afterward the method. of
applying it.in the machine in' connection with
the plan for giving the increasing twist.

"~ Fig. 34 shows three views of the cutter-

tool, and Fig. 35 exhibits two views of the bar
employed for advancing and drawing back the
cutter-tool. Fig. 36 exhibits the cutter-tool
and a partof the tube as it would appear when
in the bore of the cannon., Fig. 37 exhibits
the change of position of the cutter-tool from
the commencement of the cut. .

In Figs. 28, 29, 30, 31, 32, 33, ¥ marks a
boring-rod, upon one end of which is an ordi-

‘nary beveled wheel, {, the arms 7" of which

only are shown, and which is connected or at-
tached by a feather, *, let into the said rod, the

other and opposite end of which earries the |

cutter-tool m, and round the ends of which
rod k eccentric collars n and o are placed.
Around these collars I'place a eylindrical iron
tube, p, (which I call a ‘‘boring-tube,”) fixing
it to the collar n at one end and to the roller o,
with liberty to revolve in the brasses of a
plumber-block, K’, and having a wheel, 0,

tixed upon it similar to the wheel I, (the nave-

and part of the arms only shown,) fixed on the
rod k., In consequence of the collars #» and o
being eccentrie, the centers of the shaft & and
tube p will not, of course, coincide, the differ-
ence being in proportion to the amount of
eccentricity required, which must be exactly
one-fourthof the difference between the longer
and shorter axes of the elliptical bore intended

to be produced, which, in the drawings, is

shown as sixteen is to seventeen.
the cutting-tool m to the rod & in the manner
exhibited at Figs. 28 and 30, at whichfigures
it will be seen that the end of the rod % is
formed taper, and fits into the taper eccen-
tric-collar o, and it may be made of brass or
gun-metal. It will also be seen by reference
to Fig. 28 that thesteel collar -z fits into the end
of the tube p, which should be turned out to
receive it, and thereisa circular recess formed
at the outer end of the steel collar n, into which
twosemicircular-shaped pieces of brass or gun-
metal, » r, are fitted and placed, and there is a
collar of wrought-iron, s, placed upon that end
of the rod k to which the cutting-tool m is con-
nected, the said coilar being formed with an.
opening, and also the rod k with a passage at
this part to receive the cutting-tool m. The
end of therod % is ‘‘upset’’ or enlarged, so as
to form a shoulder for one end of the collar s
to bear against, the other and opposite end of
the collar taking its bearing against the pieces
# ». In order to keep the rod & and the cut-

-ting-tool perfectly steady as they revolve, T

employ a tightening-nut, ¢, which I place upon
the end of the rod %, that having a screw
formed thereon to receive it, as exhibited at
Fig. 28. I eifect the movement of the tool
within the collar s in the following manner:

I connect



‘lution in contrary directions, the wheel 7driv-

_of the cannon, and just before dropping out,

_strong set-serews. A second cap having a
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Along the entire length of the rod k a groove |
is formed, into which arod orbar, u, is placed,
and has free liberty to slide therein, and I
form one end of this bar withaninclined plane,
as exhibited at Figs. 28 and 33, and Iform the
iniclined surface of the bar u so as to fit the end
of the tool m exhibited at Fig. 34, so that
when such part of the tool is placed within
the V-shaped recess the inclined part will have
forced the tool outward, as exhibited at Fig.
28, and when the bar isin the position exhib-
ited at Fig. 36 the tool will be drawn inward,

and I effect this movement of the bar u by
means of a key or spanner placed upon the
nut v, situated upon the serewed end of the
bar u, as exhibited at Figs. 28 and 29.

The operations of this machine or apparatus
are performed in the following manner: The
operator first places and secures the cannon to
the castings B’ G/, Fig. 15, the cannon having
been previously bored a true cylinder. - He
then adjusts the cutting-tool m, taking care to
place it in the position exhibited at Fig. 36,
after which he advances the cannon over the
said cutter-tool by turning round the screw
V’, which causes the carriage G to move until
the breech end of the cannon arrives over the
cutter-tool m: The screw V' is put in motion
by an ordinary spur-wheel gearing into an-
other attached to w, and is ot represented in
the figure. The wheels 7and w are setin revo-

ing the cutter-bar k, while the wheel wdrives

the tube, and the motion of the screw V' slowly
advances the carriage G, with the cannon upon
it,in a manner common to slide-lathes and other
boring-machines. The pinion P, taking or
gearing into the beveled wheels w and [, will

eause those wheels to be driven or moved in
opposite directions, and thereby effect the nec-
essary elliptical movement of the cutter-tool .
m. The operator is to bring the. cutter-tool
m. gradually into work by advancing it slowly
forward by means of the nut v at Figs. 28 and
29 until the said cutter-tool has been pushed
out to its full extent, as exhibited at Fig. 37,
at which last-mentioned figure m' marks the
position of the cutter-tool at the commence-
ment of the cut, m* the position when the tool

~parts of the length of the bore.

has been pushed out to its full extent, and »'
the tool with the point rounded, exhibiting
also the appearance of the bore during the
operation. By forming the part p’ of the tube
p of the same diameter as the cireular bore of
the eannon, it will serve asa guide to keep the
cutter-tool steady during its rotation. When,
however, the cutter has approached the mouth

in order that it shall be supported so as to
take the last cut, and therefore keep the per-
fection of the elliptical bore, it is necessary to
supply an additional support. This I accom-
plish by the false mouth-piece or cap repre-
sented in Fig. 15 at k', This, as shown in the
figure, is securely bolted over the mouth by

hole just large enough to pass the boring-tool

through is bolted onto ¥, as seen at . This
latter cap or flange stands off . clear of the
muzzle, ‘and therefore will still support the
boring-tool until the cutter has fully cleared
the muzzle and completed its work. When
the tube p has been run clear of the cannon
and also false.cap, to prevent the end from fall-
ing down, a rest-block is fixed at #” to support
it. If, now, the cannon were bored out, it
would be formed with an elliptical chamber
whose major axes on all sections of the bore
would be in the same plane, or the bore would
be straight. To derive any useful effect,
therefore, from such a shape, it is evident
that the positions of the major axes should
be constantly varying from that plane in the
manner shown in Fig. 6 at A B C D, &e.
This is for the purpose, as before explained,
for forming a twigt without angular corners,
the injurious effect of which has been set
forth. I wish this twist also, instead of being
equal, to be accelerated toward the muzzle,
according to the plan of the most approved
form. of rifles, to accomplish which is the ob-
ject of the part to be now described, and it is
effected by gradually turning the cannon or

"gun on its axis as centered in theslide-frame,

with a varying motion as the boring-tool is
traversing along parallel to said axis. There-
fore, if an increasing twist is to be given, the
cannon must turn slowly at first, gradually in-
creasing that motion as the cutter proceeds
toward the muzzle. I therefore set up 2
guide-rail, g, on some_convenient part of the"
stationary frame. Thisrail extends the length
of the bore, and is also bent into such curves
as will give to the major axis of the elliptical
bore the required direction ab the various
To some
convenient part of the canmon an arm, ¢, is
fastened, the forked end of which grasps the
curved rail g, and thus causes the cannon to
be turned, as required. Now, assuming the
motion of the machine or apparatusto be con-
tinued, and the forked end of the piece e,
Fig. 15, to embrace the sides of the curved
rail g, it will be manifest that the forked piece

“e will be moved in a direction coincident with

the curvature of the rail g, whereby the can-
non, during the operation of boring, will be
progressively twisted or turned in accordance
with the necessary twist hereinafter stated.
‘When the bore of the cannon on which I
wish to operate is not previously of a uni-
formly cylindrical shape, or should it be taper
in respect of its length, I construct the said
machine or apparatus with a divided ring or
collar placed upon the boring-tube, or rather
upon its taper eccentric collar, %, at that end
of it which is near the cutter. This divided
ring or collar (which 1 call an ‘‘expanding
collar’?) is capable of being expanded or con-
tracted by the workman to make it fit the bore
of the cannon or gun more accurately during
the process of boring or cutting, so that the
boring tube and rod may work steadily and
the cutting-tool cut smoothly; and I also con-
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struct the said machine or apparatus with a
packing upon that end of the boring - tube
which is near to. the cutter, in order to pre-
vent the turnings or pieces of metal removed
by the cutter from entering between the bor-
ing-tube and the interior of the 'gun, and so
producing friction and deranging the opera-
tion of the machine. , ' ‘
In Fig. 38 is shown an external elevation of
the two ends of the boring apparatus already
described, showing the boring-rod, its sur-
rounding tube, and certain other parts in con-
nection with them as applied thereto. Fig.
39, an end view; Fig. 40, a longitudinal sec-
tion, as taken through the dotted lines Z Z in-
Figs. 38 and 41; and Fig. 41 is a transverse
‘section taken through the dotted line Y Y in
Fig. 40. Fig. 42 is an exterior view of the
parts shown in Pig. 38.  Figs. 43, 44, and 45
are transverse sections ‘taken through -the
dotted lines X X, W W, and V ¥V in Fig. 38.
In all the above figures excepting 38, the bor-
ing rod and tool are supposed to'be removed.
"Fig. 46 is a detached view of one of the
three parts of the expanding collar, each of
the pieces being similar in form. Fig.47isa.
detached view of a portion of one of three flat
rods for moving the expanding collar, and
Figs. 48 and 49 are detached views of one of
the three screw-studs hereafter mentioned.
“krepresentsthe boring-rod carrying the cut-
ter-tool m; p, the boring-tube surrounding the
rod %, and embracing and fixed to the two ec-
centric -.collars ;. s, the wrought - iron collar
-.which assists to hold .and guide the tool, and’
r the brass or gun-metal friction-ring against
‘which this collar revolves, but which is made’
-somewhat nrarrower to allow room for the
washer hereinafter deseribed. The movement
of the boring-tube, in ene direetion and of the’
boring-rod or tool in the opposite direction-
. will produce the required sectional form of
‘bore, as before described.
a' a* a* is the expanding collar, of steel or
. gun-metal, in three separate pieces, the inte-
. rior of which is made taper to correspond with
and slide upon the exteriorsurface of the steel
collar # at #'; which is mddeconical at this
part.. o .
? b4, b*,and b* are three studs serewed into the
collar », each part of the expanding ring be-
ing formed with a slot into which one of these
studs passes, and servesasa guide for keeping
it in its proper position. . These pieces are
also formed with recesses at their ends where:
they abut upon each other, into which the T-
“shaped ends of the flat rods ¢*, ¢!, and ¢* take
~each into two of the said pieces, as shown.
" The other ends of these flat rods are bent or
turned up, as shown with regard to one of
- them at ¢ in Fig: 40. The tube p has chan--
nels or grooves on its exterior, in"which the
rods ¢* slide, and at the enlarged portion, at
1/, these grooves are of a dovetail form, as
shown at the figure 44, to fit the edges of the
rods, (which at that part are made of a corre-
sponding form,) so as to keep the rods from
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_it on the screwed part p* of the tube.

It also obvious that by turning the nut d* on.

coming into contact with the interior of the:
gun. The tube p has also a screw formed on
its exterior surface at p*, portions of which are
cut away by the said grooves. R )
d*i8 a screwed nut or collar, which is fur-.
nished with handles for conveniently turning

¢' is a ring serewed to the nut d‘ so as to
overlap a rabbet or recess in the said nut and
forma cireular groove, into which the portions
¢ of the flabt rods ¢* project. The ring ¢ is of
course screwed on after the rods are so placed.

its serew it can be made to move toward either
end of the tube p, and in so doing will slide
the flat rods ¢!, and thereby move the three
pieces of the expanding ring ¢* in'the required
direction. The movement of the expanding
ring by these means in one direction will
cause it to éxpand, and an opposite movement
will allow it to contract. '

In use the apparatus is to be introduced
into the cannon or gun with the ring a* in its
contracted state, as shown in the drawings,
and the ring is then to be expanded to the

_requisite extent, and kept so expanded during

the operation of the tool; and as this opera- -
tion proceéds the ring is from time to time to
be expanded or contracted as may be neces-

-| sary for securing the steady working of the.

apparatus, - - . .

Fig. 50 is an end view of the eccentric-col-
lar » which forms the end of the boring-tube,
certain parts. being removed in order more
cléarly to exhibit the method of fixing the
packing before mentioned. _ Co
. f*is a ring of leather, india-rubber, or simi-

lar fiexible material, which is screwed by

means of an annular flat plate, ¢*, and screws’
to the end of the boring -tube. The outer
edge or periphery of this ring is made suffi-

-ciently large to cause it to keep constantly in:

contact with the interior of the gun asitslides
along during the operation of the apparatus.

‘What I claim as of my own invention; and
desireto secure by Letters Patént of the United
States, is— -

1. The method of boring the barrel of a gun
or other fire-arm so that a cross-section there-
of would be in the form either of an ellipse or

' of a series of curves, by the mechanism, as

described, or its substantial equivalent, as set
forth, whereby the injurious action of the an-
gular groove in ordinary rifles is obviated,
while all its advantages are retained. »

2. The construction of the boring-tool for
giving to the bore a form of which the eross-
section is not a true circle—that is to say, the
combination of the cutter-bar with the bor- -
ing-tube, the said bar passing through said
tube eccentrically, the axes of both being par-
allel, whereby the elliptical or other shaped
bore is given, as deseribed, also the bar wand
its inclined plane, in combination with the
cutter for regulating the depth of the cut, as
described, also'the expanding collar at a*, the
inclined -or beveled space »’ on the boring-
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tube,with the other partsin connection there-
with, as described, for the purpose of guid-
ing the boring-tool when boring out an irreg-
ularly-formed cylinder, as described.

3. The curved railg, or other like fixture,
for giving the proper motion to the barrel of
the gun during the boring operation by which-
the spiral or twist is given, as described.

4. The cap ¥/, for supporting the boring-tube
just at the moment the cutter is about to clear
the muzzle, as set forth.

In witness whereof I, the said CHARLES
WILLIAM LANCASTER, have liereunto set my
“hand this 28th day of November, 1851.

CHARLES W. LANCASTER.

Witnesses:
R. A. BROOMAYX,
1. B. MILNE,
Both of 166 Fleet Street, London.




