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' COMPOUND RIFLING-MACHINE.

Specification of Letters Patent No. 12,285, dated January 23, 1855.

To all whom it may GO?’LG@’}’%.: '

Be it known that I, E. K. Roozt', of Hart- |

ford, in the State of Connecticut, have -
vented certain new and useful Improve-
ments in Machinery for Rifling the Barrels

of Firearms, of which the following is a
full, clear, and exact description, reference

being had to the accompanying drawings,
making part of this specification, in which—

Figure 1, is a side elevation of the ma-
chine. Fig. 2, a plan. Fig. 3, a vertical sec-
tion taken at the line A, a, of Fig. 2. Fig.
4, a horizontal section through the head
block 7’ and Figs. 5, and 6 vertical sections

taken at the lines B, 6, and C, ¢, of Fig. 2.

The same letters indicate like parts in all
the figures. -
- With my said improved machine a series
of barrels can be ritled at the same time.

In machines, as heretofore constructed,

~ the tool for rifling, as it reciprocates from:

- 29

30

40

45

ing the required accelerating rotary motion
~ for the spindle of the cutter from a connect-.
35

end to end of the barrel, 1s turned by an arm
provided with a roller that runs on the sur- |

face of a curved plane which gradually in-

creases in curvature to increase the twist as

fective for various reasons not
here to enumerate. - - o

The first part of my invention, which
relates to the method of giving the increas-

necessary:

ing twist in rifling barrels, consists in deriv-

ing rod, or its equivalent, one end of which
turns on a center which, when set, 1s at a

fixed distance from the reciprocating car-
riage in which the spindle of the cutter 1s

hung, and the other end connected with the
‘mechanism which imparts the rotary motion

to the spindle, the said connecting rod being
at right angles, or enarly so, to the line of

motion of the carriage at the time the cutter

begins its cutting operation at the breech of
the barrel. The accelerating rotary motion,

thus imparted to the spindle of the cutter,

 progresses in the ratio that the line of the

50

55

tangent to the circle. And this part of my

circle described by the end of the connecting:
rod recedes from the line of motion oi the
carriage, the said line of motion being

~spindles of a series of cutters, by a slidng |
rack; by means of which the required ac-:
celerated rotary motion can be imparted to
several cutters at the same time.

‘Tiage.

 The second part of my invention relates

to the turning of the series of chucks whieh '

carry the barrels to be rifled, to determine

60

the distance between the several rifle

orooves. In machines for this' purste=the_ o
practice has been to impart the reciprocat- -

and to impart the motion to the mandrel by

ing motion to the cutter carriage by a crank,

65

a curved plane or cam on the cutter car-

| the same direction so far as to impart the
required motion to the barrel to bring the

next groove in line. = In this way the whole

| of the time required to bring back the cutter

| to the breech of the barrel, is lost. The- .
| leading object of this part of my invention 75
| 1s to avoid this loss of time, and to this end o
this part of my invention consists in turning

| The barrel cannot be turned until-
the cutter is entirely out, and. therefore the
cutter carriage must continue its motion in ‘-

70

the mandrels by a slide which acts on cogs.

required distance, in combination with a

series of dogs which are lifted by the slide
| and which, at the end of the motion, are
it approaches the muzzle of the barrel. | liberated to lock and hold the barrels to

This mode of operation is deemed to be de-;

ting or rifling operation.

in having a rack on the body of each stop

when this is combined with a shaft having

&

relates to the method of adjusting the range

or spurs on the mandrels to turn them the - .
80

prevent them from turning during the cut--=
|  The third part of my invention relates to =~
‘the method of operating a series of stops to

adjust the cutters for each successive opera-

| tion. The cutter is usually fitted to the end " -
of a rod made tubular to recelve a wedge.
| formed pin which, at the end of each cut-
‘ting operation, strikes ‘a stop that forces in
| the wedge to wedge out the. cutter, that 1t

00

| may project a little more for the next cut, "

the stop being moved forward for each op-
eration. In my improved machine L. em- =~
ploy the same kind of cutter and stop, but:
have a series of them corresponding with =~
the number of barrels rifled at one opera-*"
tion, and this part of my invention consists

a_series of pinions corresponding with, and

tted to the cogs of the several racks and re-«-
celving motion by a ratchet movement timed
with reference to the other operations of
‘the machine to advance the stops before the
end of the back movement of the series of |

105

invention also consists in combining the said | cutters. - And the last part of my invention ™" '

connecting rod or its equivalent, with the

110 ) |

of motion of the cutters for various lengths

of barrels, to avoid the necessity and labor '
| of shifting and adjusting the barrel man-
drels; cutters and stops; and this part of my ©




~for any desired range of motion, in com-
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invention consists in makmg the cranks | Ed(ﬂ’l one of these 8p1nd1es carries a cylin-

which operate the cutter carriage adjustable

bination with an adjustable connectlon of
the connecting rods with the cutter carriage,

so that when the throw of the cranks is 1n-
creased or decreased the position of the cut-
“ter carriage shall receive a corresponding
~ change that the cutters may retain the same
relation to the breech of the barrels and the

stops which force out the cutters.

In the accompanying drawings a, repre-
sents a
driven by a belt from some prime mover,

- suitable frame and b6, a loose pulley

and fitted to a main shaft with which 1t is
connected by a sliding clutch ¢, by a ship-
This shaft carries two wheels

¢, and f, one on each end, to which are fit-

20
29

- 30

creasing their
carry connecting rods 4, A, that take hold
of wrist pins ¢, ¢, on slides y, j, fitted to ways
ey ey on the. opposﬁe sides of the cutter car-
_rlage [, which in turn slides on longitudinal
Sways m, m, secured to the frame. The slides
‘4, 4, are ad]ustable on the carriage 1, by | 1
means of two screw shafts n, n, carrying
bevel wheels o0, 0, which enn*age correspond-

so that by

‘ted crank pins ¢, g, Wthh are ad]ustable n

radial slots to admit of increasing or de-
throw. These crank pins

ing bevel. Wheels », py on a cross shaft ¢,
‘turning this shaft and the two

' serew Shafts geared thereto the slides 7, 4,

39 -

.-'_thIS
- 40 .

. 45

. all the spindles are rotated. A ‘wrist pin u,
‘passes up through a slot in the top of the

can be shlfted at pleasure to regu
position of the carriage with reference to the

other parts Of the machine when the
~ crank pins on the two wheels ¢ and f,
‘are shifted to

1nerease’ or decrease the

~range of motion of the carriage. In
carriage 1s mounted - a series
parallel spindles 7, each carrying a pin-

- 1on s, see Hig. 3-—-————a,nd these pinions all en-
- gage the cogs of a transverse rack ¢, fitted to
slide in ways in the carriage and at rlght an-

gles to the line of motion of the carriage, so
that when the rack moves in either direction

~carriage, and is secured to one end of a

50

‘connecting rod v, the other end of which
.turns on a. fulcrum

pin or center w, adjust-

- able in a slot in an arm =, proj ectmg from
the back of the frame.

‘When the carrlaﬂ*e 1s at the extreme of its

- -frange of motion in the direction of the ar-

55

row the connecting rod v, is at right angles
or nearly so to the line of motion of the car-
‘riage so that as the carriage recedes the end

- .of the connecting rod v, connected with the

- .65

rack ¢, describes a 01rcle represented by dot-
2, and as this circular line
‘moves from the lme of motion ,of the car-
riage /, motion is imparted to the transverse,

ted Imes see Kig,

rack #, and by it to the series of spindles 7,

Whlch are thus caused to turn faster and | the mandrels in place for the next cut.

._.Iels
riage must be sufficient to carry the cutters

barrels to be rifled, the cutters

late the

of |
| two rows of sliding dogs ¢’,
‘inner face of each of these bars, and fitted
‘to recesses made therem

kR, R R

they.

‘drical rod y, provided with a sliding cutter
| fitted to a slot in the tubular
rod; and to the tubular
are fitted small wedge formed rods z, which
when driven 1in force out the cutters.

part of these rods

this mode of forming, mounting and ad-
justing the cutters it may be well to say. that
they present no novelty as they have been
long since used in machines for rifling bar-
The range of motion of the cutter car-

back and forth through the length of the
performmo
their cutting operatlon as the carriage moves
in the direction the reverse of the arrow.

The barrels to be rifled, .
inside of suitable mandrels [ M
mounted so as to turn freely in an auxil-
1ary frame ¢’. The barrels are inserted in
the mandrels W1th the muzzles toward the
cutter carriage. FEach mandrel carries a

as the number of grooves or rifles to be cut

‘in the barrel; and for convenience of hav-

g the . mqndrels near to each other the

‘wheels on the first and third mandrels are in

the same line, and those on the second and
fourth on ‘IDOthEI‘ line. Over these wheels

‘there are sliding dogs ¢’, ¢/, ¢/, €', one over

each wheel, and fitted to orooves 1n stand-
ards /7, £/, f 7', and borne “down by springs,
the tenslon of which keep them in the

‘notches of the wheels to hold the mandrels
‘and prevent them from turning. Dlre,ctly

over the wheels of the mandrels 1s a slide ¢
consisting of two bars connected at the ends

‘and the two bars are one each side of the

, and to the

ale Ievers 'y R,

that turn on fulcrum pins ¢/, ¢/, their for-

ward ends lapping over the upper surface of
__the bars and held down by delicate springs

Ay

The forward end of these small le-
VErs are wedge formed and pass under pins

are 11bemted the heels or lower

they pro-

;Jectmn !/, of each lever strikes against the
spur or. cog on the wheel of the correspond-
| ing mandrel to turn it the required dis-
‘tance to determine the distance between any

two of the grooves or rifles to be cut. The
pins on the dogs then pass over the rear

- On

art of the

"As to

70

75

80

are fitted to the |

80

wheel d’, with as many Spurs or cogs on its
face, and as many notches in its pemphery,

90

95

100

1056

110

projecting from the faces of
the docrs so that as the slide moves forward
in the dlrectlon of the arrow the dogs are
lifted up out of the notches in the wheels of
‘the mandrels which liberate them so that
can be turned freely—and so soon as

115

120

125

‘end of the inclined planes of the levers and
| are forced down by the springs to reéngage
| the next set of notches in the wheels to hold

faster the more the carrlage moves back | the return motlon of the. slide the several 130
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levers rise and ride over the pms of the | lever Wthh unclutches the driving pulle}r

spring dogs. The required reciprocating
motion is given to this slide by a cogged
sector m”, which engages rack teeth on the
edge of the slide. This sector rack is on the

upper end of an arbor n’, which carries an-

other sector o', (see dotted hnes 1 Fig. )
operated by a rack P’y on a shding bar q’ ;
which recelves motion from a cam oroove 7’

1n the face of the wheel f, the form ‘of which |
cam groove and its position relatively to

the main shaft and the crank pin which op-
erates the cutter carriage, 1s represented 1n
Ifig. 6, from which it will be seen that the

slide 1s drawn back and begins to move for-

ward to disengage the spring dogs as the
cutter carriage completes its back movement
so that the mandrels shall be turned the mo-
ment the cutters léave the barrels that there
may be no time wasted in the operations of
the machine.

As the cutters leave the barrels they pass
under a series of brush wheels s, s’, s/, &,

by which they are cleaned. These brushee |

are all mounted on an arbor #°, hung in a
swinging frame #’, so that they can be
thown up out of the way when the barrels
are to be inserted or taken out of the man-
drels. The arbor #’, has a pinion which en-
oages a cog wheel o , With spurs on 1its fa,ce
which are engaged by a spring pawl w’, on
as 1t advances to turn the man-
drel, so that the same motion 1imparts the
required rotary motion to the brushes to
clean the cutters.

As the cutters leave the barrels the small
wedge rods z, in the tubular end of the cut-
ter rods v, strike a series of stops 2", by
which the wedge rods are forced in to wedge
out the cutters. These stops are forced for-

ward a little at every cutting operation |

which 1s effected in the following manner.

These stops slide in the head block %’, and
- have rack teeth on their upper surface en-
see Fig. 4, on a
shaft @ provided with a spur wheel 62, en--
gaged by a worm ¢®, on a vertical arbor &,

oaged each by a pinion 27,

which at 1ts upper end carries a ratchet

wheel €2, opereted by a ratchet hand /%, on

a slide g which 1s forced back by a spring
not shown in the drawings, and moved for-

ward to give the requlred motion by the bar
screw hZ, the

q’, which carries an adjusting
end of which strikes the end of the slide g°.

By means of this screw the amount of Mo-
tion can be adjusted at pleasure. |

The arbor @°, is hung in a bent lever 2, to

which is ]omted a. hand rod 7%, by which the
worm can be disengaged from the spur

wheel 02, to reset the stops at the end of each

complete operetmn 1

The shaft a?, carries a pin %2, Wthh at the
end of a complete operation, tha,t 1s after
the rifles have been cempletely cut in one set

of barrels, strikes the end of the shipping |

from the main shait to stop the mechme
From the foregoing it will be seen that

the machine can be mounted to rifle any de-
70

sired number of barrels at once, that all Wlll
be rifled alike—that the greduel increase of

; .

the twist toward the muzzle 1s graduated
and determined with the utmost accuracy—

that the mandrels carrying the barrels are

liberated, turned and relocked in the tlme

stops for adjusting and forcing out all the
cutters at the end of each cut, are all op-
erated with uniformity of motion.
I do not wish to be understood as lunltlng
myself to the special construction and ar-
rangement of the parts herein specified, but
claim . the privilege of modifying theee SO

| long as I attain the same result by equiva-

lent means.
What I claim as my mventmn and deswe
to secure by Letters Patent 1s—

. The method of giving the motion to thef
cutter stocks for giving the increasing twist,
by means of the connecting rod or its equiv-

alent turning on a fixed center and describ-
ing a circle at the point of its connection

._ with the cutter carriage which moves in a

tangent line, substantially as specified.

75 |
required for cleaning the cutters, and in

much less time than in other machines used
prior to my invention, and that the series of

80
85
90

90

2. T also claim combining a series of cut-
ter spindles with the said connecting rod or
its equivalent by means of a shding rack

connected with the said rod and engaging

100

pinions on the said spindles, substantially as

described.

3. T also claim, in combination W1th the
mandrels that carry the barrels the slide
and its eppendagee to act upon and turn the

mandrels, in combination with the dogs for
| locking and holding the barrels during the

105

rifling operation, the sald dogs being oper- |

ated by the said-slide, all substentmlly as

specified. .
4. 1 also claim, the mode of opemtmg the

‘series of stops to insure an accurate adjust-
‘ment of the series of cutters, substantially

as spe(ﬂﬁed

And ﬁnall I claim the ed]ustable

crank pins for opera,tmg the cutter carriage

in combination with the mode of forming

110

115

the connectlon of the connecting rods with

the carriage by means of slides eovemed by

‘adjusting geared screws, subetantlally s
specified, as a means of adapting the ma-

chine to the rifling of berrels of various
lengths without the necessity of changing
the relations of the mandrels and the stops
for settmg the cuttere, as set. forth.

~ E. K ROOT

. Witnesses: | _
R. D. HUBBARD
BENNING MASON
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