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To all whom it may concern :

Be it known that I, HENRY C. BULL, of the
city of Brooklyn, in the county of Kings and
State of New York, have invented a new and
useful Improvement in Machinery for Boring
Gun-Barrels; and I do hereby declare that
the following is a full and exact description
thereof, reference being had to the accompa-
nying drawings, and to the figures and letters
marked thereon, and in which-—

Figure 1 is a top view or plan of the ma-
chine; and Fig. 2, a front elevation, partly in
section.

The same letters indicate the same parts in
both drawings.

The object of my invention is to secure ac-
curacy in the boring of gun-barrels, and also
rapidity in the performance of the worlk.

To enable others skilled in the art to make
and use my invention, I will now particularly
describe the construction and operation of the
same.

The machine, as shown in Fig. 2, is con-
structed on a vertical column, and has four
sets of boring apparatus attached to it on its
opposite sides, or provision for four such at-
tachments, as shown in Fig. 1. In the center
or axis of this colamn there is an upright shaft,
D D, having a step or end bearing in the center
of the bottom plate, and a collar-bearing at
its upper end in the top portion of the column.
The shaft D D is made to project above the
top of the column, and has attached to it the
bevel-wheel C, which is driven by the bevel-
pinion B on the horizontal shaft, as shown in
Fig. 1, and upon which, also, is the cone A, so
as to permit of the machine being driven at
greater or less speed, as may be required.
This cone-shaft is the first mover of the ma-
chine ; but all the other movements are taken
from the central shaft D D.

Immediately above the column, and beneath
the bevel-wheel C, is a Jarge spur-wheel, F,
keyed fast to the shaft D D and gearing into
the pinions G- G, for a purpose which will be
presently explained, and there is also a simi-
lar spur-wheel, I/, attached to the lower end
of the shaft D D, and gearinginto the pinions
G/ G/, which are of the same size as the pin-
ions at the upper part of the machine.

The pinions G and G/, being driven by the
wheels I and T on the central shaft D, rotate
the boring arbor or mandrel L by both its ends
simultaneously, and thus communicate double
the force to the cutter without increasing the
torsional strain upon the boring-mandrel.

The gun-barrel to be bored out is mounted
on a sliding carriage, J, which has a vertical
movement slightly in excess of the length of
the gun-barrel, which slider or carriage is se-
cured to the column by dovetailed bearings
and gibs, as shown in Fig. 1, and is made to
move up and down by means of the traveling
pinion I, attached to the slider or barrel-car-
riage, and working within the column. This
pinion gears into the long pinion E upon the
central shaft D D, which central pinion E must
be fully the length of the gun-barrel, so as to
keep the intermediate pinion I alwaysin gear
with it.

The gun-barrel to bebored is secured within
a tubular ecarrier, which is attached by jour-
nals and bearings to the slider. This tabular
carrier has upon its middle part the pinion K,
which gears into the intermediate pinion I,
thus causing the gun-barrel to rotate on its
axis with a motion contrary to that of the bor-
ing-mandrel, the effect of which compound
movement is to make the bore of the barrel
perfectly true.

The boring-bar 1. has separate spindles H
and H’ at its upper and lower ends, to which
it is secured Dy the screw-chucks R R/, and
these spindles connect with the driving-pin-
ions G and G’ by means of conical friction-
clutches, as shown, so as to be readily thrown
out of gear when it is desired to stop one of
the boring-arbors.

The spindle H’ on the upper end of the bor«
ing-bar is furnished with an internal mandrel,
U, having the chuck R on its lower end, and
having also the screw T tapped into it from
the upper end. The neck of this screw passes
up through the axis of the spindle to the hand-
wheel S, which has a bearing on the top of the
spindle.

The object of this mechanism is to bring a
tensile strain on the boring-bar, and thereby
adding very materially to its stiffness and the
accuracy of the operation,




Q Q are chucks for the purpose of holding
the gun-barrel in the barrel-carriage.

The machine being arranged and constructed
as described, power and motion are communi-
cated to it by a Delt running on the cone-pul-
ley A, and then, by means of the bevel-wheels
B and C, to the central shaft D, carrying the
central spur-wheels F and F/ at the top and
lower part of the machine, which drives the
pinions G and G/, attached to the carriers or
spindles of the«boring-bar, and thus operating
it from both its ends simultaneously, the gun-
barrel in the meantime being rotated on its
axis in a contrary direction by the gears K, I,
and B, as described.

I have herein described an operative device
or mechanism ; but I do not mean to confine
or limit myself to the exact details of con-
struction herein shown and described, as the
same may be varied considerably without
thereby changing the principle of my inven-
tion—as, for instance, instead of using the feed
mechanism for the barrel slider or carriage, as
shown, a rack-and-pinion arrangement oper-
ated by hand, by means of the crank-wheel O
and spindle P, may be substituted; or such
arrangement might be made automatie, as in
the feed-motion of engine-lathes, and other
modifications might be suggested.
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I therefore claim the right to vary the con-
struction of the machine as circumstances may
suggest or require, so long as the principle of
the invention remains unchanged.

Having thus described my invention, and
the mode of operating the same, what I claim
therein as new, and desire to secure by Letters
Patent of the United States, is—

1. An improved gun-barrel-boring machine,
in which the boring-arbor is rotated by the
equal and simultaneous application of the op-
erating force or power to its opposite ends, in
the manner, and by the means, and for the pur-
pose substantially as described.

2. Animproved gun-barrel-boring machine,
in which the boring-arbor and the gun-barrel
are rotated in opposite directions, in the man-
ner and by the means substan”dally as de-
scribed.

3. An improved boring-machine for gun-
barrels or other purposes, in which the boring-
arbor is stiffened by imparting to it a longi-
tudinal or tensile strain, by the means sub-
stantially as described.

HENRY C. BULL.

Witnesses:
A. J. A. POLLOCK,
CuAs. L. Camp.




