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- UNITED STATES

PATENT OFFICE,

E. ¥, HOWARD, OF BOSTON, MASSACHUSETTS.

IMPROVEMENT IN NAZHINERY FOR FINISHING RIM-BASES OF ORDNANCE.

Specification forming part of Letters Patent No. 40,039, dated September 22, 1863.

To all whom it may concern:

Be it known that I, B. F. HOWARD, of Bos-
ton, county of Suffolk and State of Massa-
chusetts, have invented a Machine for Fin-
ishing the Rim-Bases of Ordnance; and I do
hereby declare that the following, taken in
connection with the drawings which accom-
pany and form part of this specification, is a
description of my invention sufficient to en-
able those skilled in the art to practice it.

In finishing the surfaces of metal ordnance
the cylindrical parts of the body of the can-
non are turned or cut down in a lathe, except-
ing that portion of the said surfaces lying be-
tween the tronnions of the gun, which parts
are planed down'in a.planer. The trunnions,
being cylindrical, are turned down in the same
manner, and these processes finish the outer
surfaces of the gun, except the rim-bases or
those portions connecting the trunnions to the
barrel or body of the piece. Where these are
made cylindrical they can be cut down by a
lathe and -planing machine, but where they
curve from the shouldered ends thereof adja-
cent to the trunnion to and flush with the sur-
face of the gun some other means arc neces-
sary to finish or cut down said surfaces. In
the manufacture of pieces having such rim-
bases they are generally chipped down by
hand labor, the operation being very labo-
rious, lengthy, and expensive. Ihavesought,
therefore, to adapt a mechanism to perform
this work, and my present invention relates
to and consists in a method of automatically
operating a cutting-tool to cut the curved sur-
faces of these rim-basés.

The mechanism embodying my invention is
shown in theaccompanying drawings, Figurel
representing a plan of the same, and I'ig. 2 a
central section taken onthe line 2 y of Fig. 1.
Fig. 3 shows the arrangement of gears for op-
erating the mechanism.

A denotes a portion of the barrel or body
of the cannon, from the side of which the
trunnion B extends, the trunnion and body
being joined by the rim-bases C. The trun-
nion extends into a chuck or collar, D, the
outer surface of which is made cylindrical and
flush with the circumference of the outer edge
of the rim-base, or to the circumference which
said rim-base is to have when finished. This
chuek is fixed upon or forms the end of a sta-
tionary shaft, Ii, and when chacked to the

shaft the axial line of the trunnions and shaft
E is the same, said axial line being perpen-
dicular to the axis of the gun-barrel. This
shaft carries or has fixed upon it a station-
ary plate, ¥, and a sliding pattern-plate, G,
and parallel to these plates a cam-plate or
ring, H, is placed, as seen in Figs.1 and 2.
Between this ring H and the chuck D the
shaft B bears a loose or sliding gear, I, from
the rear face of which an ear or projection, a,
extends. A rockinglever or tool-holder, k,
turns on a pin, b, fixed to the projection a.
The front end of this holder carries the tool
or cutter ¢, while its rear end rests upon and
is operated radially or to and away from the
axial line of the trunnions by the surface of &
cam, former, or pattern L, which extends out
from the front face of the sliding plate G, as
seen in Figs. 1 and 2. From the projection a
an arm, d, extends, such arm carrying a cam-
pin, e, which extends into and is worked by a
grcoved cam, f, extending around the inner
surface of the cam-ring H. This cam gives-a
reciprocal longitudinal movement to the cut-
ter toward and away from the axial line of the
barrel of the gun.

Rotary motion is given to the gear I, and
thence to the cutter or tool ¢, by a gear, M,
on @ shaft, N, or in any other convenient man-
ner. Rotation of the gear 1 carries the cutter
around the rim-base in a circular direction.
As the cutter rotates, it is held in proper po-
sition to eut the required curvature on the
rim-base parallel to the axis of the trannion by
the ‘bearing of the rear end of the tool-holder
on the pattern-surface L, and parallel to the
axis of the gun-barrel by the grooved cam f.
The reciprocal movement of the tool produced
by the cam f ateach revolution is not over the
whole width of surface of the rim-base from
the line 2/ » to theline k m/, but only over a
portion of said width of surface, the tool hav-
ing a progressivemovement given to it toward
the axis of the gun. This movement is pro-
duced as follows: From the fixed plate I'-on
the shaft I a series of serew-shafts, g, extend,
connecting said plate with the cam-plate H,
the serews working through female threads
in said cam-plate. Gears are fixed upon and
rotate said screw-shafts, and these gears are
connected together by intermediate gears, P,
running loosely on rods or shafts h, fixed to
the plate H, and sliding through the plate F.
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A gear, Q, on the shaft N meshes into and |

actuates one of. the gears o, and thereby the

trzin of gears o and P and screw-shafts g, ro- i
tation of the gear Q in the direction denoted |
by the arrow in I‘lg. 1 causing the movement |

of the cam-piate H and cutter ¢ toward and
perpendicular to the axis of the cannon. As
the cutter moves forward onto the enlarged
part or portion of the rim-base, or toward The
part thereof which joins the body of the gun,
it is guided Dby the contact of the opposite
end of the tool-holder, which impinges against
the diminishing contour of the pattern sur-
face L, and the movement of the tool or cut-
ter by the cam groove f is so regulated that
when the camplate or ring H is completing
its outward movement the cutter shall trav-

erse horizontally from the plane s ¢ to the'!
plane % m/, and from the plane k m/ to the |

plane « ¢, the contour of the pattern I regu-
lating as the cutter feeds up its distance from
the center or axial line of the trunnion. The
plate G, which bears the pattern L, is pro-
vided with nuts or screw-threads, through
which the screw-shafts ¢ work, said screw-
shaft being provided adjacent to said nuts
with left-handed scerew-threads, so that when
the rotation of the gears feeds the cam-plate
H forward ortoward the rim-base the pattern-
plate G and its pattern L shall receive a cor-
responding retrograde movement. By this
means while the tool is fed forward an inch
onto the 1im-base, or toward the axis of the
gun, the pattern falls back an inch, thereby
separating the pattern and cam-plate two
inches. The purpose of this is to give the
pattern lengthwise a longer or more gradual
curve than the curve to be given to the rim-
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base, so that the guiding end of the tool-
holdcr, in its reciprocal movement over the
cam-surface, shall have a less abrupt curva-
ture tomove over than if the pattern remained
stationary and its curvature was the exact re-
verse of the curvature of the rim-base. This
feature, however, is not essential to the work-
ing of the mechanism, as the pattern may be
so curved as to opemte the tool without any
such rear movement.

Thus it will be seen thatin carrying out my
invention I give to the cutting-tool automatic
movements, as follows: A rotary movement
around the rim-base, a radial movement par-
allel to the face of the trunnion, a reciprocat-
ing longitudinal- movement pamllel to the axis
of the tr unnions,and a progressive movement
toward the axis of the guan.

I do not confine my invention to the precise
arrangement of the gears, and other parts of
the mechanisim, as shown, as thé same may be
altered or modified as circumstances require.

I claim—

1. Finishing or cutting the rim-bases of ord-
nance by the employment of a cutting-tool
guided automatically by a pattern, cam, ro-
tating and feeding mechanism, substantially
as described.

2. Giving to the pattern L the reverse move-

-ment in the manner and for the purpose as set

forth.
In witness whereof I have set my hand this
17th day of Aungust, A. D. 1863.

EDWARD ¥. HOWARD.

Tn presence of—
J. B. CrosBY,
T, GouLD.



