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UNITED STATES

PaTeENT OFFICE.

OTIS TUFTS, OF BOSTON, MASSACHUSETTS.

IMPROVEMENT IN OPERATING ORDNANCE.

Specification forming part of Letters Patent No. 3%,25¢, dated December'QB, 1862,

Zo all whom it may concern : -
Be it known that I, Or1s TUFTS, of Boston,

in the county of Suffolk and State of Massa-

chusetts, have invented certain new and use-

ful Improvements in Operating Ordnance; and-

I do hereby declare that the following, taken
in connection with the drawings which aceom-
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.
My invention relates to improvements in

operating ordnance, which are illustrated in
the drawings which accompany and form part
of thigspecification. Theseimprovements are
shown in plan on Sheet 1, in side elevation
Sheet 2, (this elevation being taken from the
side at the right hand of the gunner as he
stands to sight the piece,)and in'sectional ele-
vation on Sheet.8, the section being taken in
a vertical plane passing through line a z,
Sheet 1.  On Sheet 4 are represented details,
to be referred to hereinafter. .

To enable others skilled in the art to prac-
tice my invention, I will now deseribe the con-
struction, arrangement, and method of opera-
tion thereof, referring to the accompanying
drawings, wherein similar letters refer to simi-
lar parts throughout.

My invention is particularly applicable in
most of its parts to such heavy ordnance as
are generally known as pivot-guns, though
. one of its features is applicable wherever a

cannon is mounted upon one carriage which
recoilsuponanother orsub carriage or way.

The invention is designed to be used in for-
tifications, particularly in such asare of a per-
‘manent character, and also, perhaps, more par-
ticularly on ship-board. It is in casemates,
whether afloat or ashore, that the full benefits
résultant from my invention are most appli-
- cable, though the invention may be applied
to ordnance used en barbette, or on an open
gun-deck. In my invention the gun is run
into battery, and when not sent back by recoil
may be drawn back by ‘‘power;”’ is trained
upon the object to be fired at by power, and
by power the muzzle of the gun is turned in-
ward, or even completely around, to facilitate
cleansing and loading without exposing men
at or in range of the ‘““port,”” all of which re-
duces the number of men needed to be em-
ployed in serving the gun to that number re-

quired to handle the ammunition effectively,
directed by a captain, gunner, or engineer.
Theelevationand depression of the gun are not
embraced within. the scope of my invention,
and are effected by the artillerists by aid of a
serew or other well-known appliances, as here-
tofore. .

In the drawings, ¢ represents a gun-deck or
gun-platform, and b a deck or platform imme-
diately beneath. A gun is shown, which may
be of any of the known kinds, supported in
the usnal way by trunnions on an upper car-
riage. This is made up of two cheeks orside
pieces, d, which are fixed to a disk or turn-ta-
ble, ¢, which has a worm-gear formed on its
periphery, there being a pivot-hole formed in
its center to receive the pivot ¢, fixed in the
middle carriage, which is a somewhat plain
piece, d, resting directly upon the waysof the
“pivot’’ sub-carriage. d is otherwise fash-
ioned and sapplied, as shown in the drawings,
and as will be explained hereinafter. Thepivot
or sub carriage is a rectangular frame capable
of being vibrated ou and aboub. a pivot, ¢,
which is secured in «, and which is directly
beneath the muzzle end of the gun when run
into battery, and at that end is supported, at
a little distance above a, upona collar, £, round
the pivot, while the other end vibrates and is
supported upon trucks g, which traverse on
ay or on a curved rail upon or sunken- into
it. The pivot on which the lower or pivot
carriage vibrates may be the shaft %, through
which power is applied to work the gun;or
else it must be a bushing, 4, concentric with f; -
which in such case would pass through the
bushing. % is provided with two bevel-gears,

¢ and j, the latter of which rotates a corre-

sponding gear, 7', which ison a shaft, &, which
crosses the top of the pivot-carriage and ro-
tates in suitable bearings thereon.

On each overhanging end of shaft k are fixed
bevel-gears  and m, which rotate their corre-
sponding gears, 7 and »/, these latter revolv-
ing loosely around on the shafts # and o, which
are mounted in suitable bearings fixed to the
sides of the pivot-carriage, so that said shafts
are about parallel with said sides. There are

couplings p and p’, arranged so as to lock with
and unlock fromm and I by sliding along the
shafts o and », which, by the usual device of
pin or feather and splineway, the couplings
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are free to do, though, when rotated, they
must rotate their respective shafts. The shatt
0 has a splineway formed along its length,and
the worm ¢, which rotates ¢, surrounds o and
is connected therewith by a feather, 8o as to
be rotated by o while free to be slid along its
length. .¢is mounted inand between bearings
¢, which are fastened to d, so it will be plain
that wheneverthe position of the slide or mid-
“dle carriage is changed upon the pivoted or
lower carriage that ¢ will be borne along with
d,-and that in said change of position and at
all times the worm ¢ always remains fully in
gear with the worm-wheel ¢. The overhang-
ing end of n is provided with a bevel-gear, @/,
which rotatesits corresponding gear, &', which
is fixed upon the overhanging end of a shaft,
-¢/, mounted. in bearings fixed to and passing
across that end of the pivot-carriage which is
beneath the breech of the gun. On this shaft
is fixed a worm, d. - (Shown in plan in dotted
lines, Sheet 1, and in section in Sheet3.) Be-
neath, and so that this worm will mesh there-
in, is fixed to « the toothed worm-rack ¢,
which is the segment of a circle struck from
the center on which the pivot-carriagevibrates.
The purpose of rotating-worm ¢ is to revolve
the gun upon pivot ¢, so as to bring the muz-
zle somewhere inward out of exposure to fire
through the port, and to some convenient lo-
cation for loading. By thusrevolving the gun
many of the advantages claimed for a breech-
loader are obtained -without any of the disad-
vantages attendant upeon their use. . The pur-
pose of rotating the worm d' is to vibrate the
_pivot-carriage on the bushing #, which is the
pivot shown herein, for the purpoese of train-
ing the gun or bringing it to bear upon an ob-
ject. These rotatory or pivoting or vibrating
movements might be obtained by other mech-
anisms than those described; but those Ithink
to be the best of any, because, on ship-board
particularly, the gun is always left locked in
position by the wormsand the partsinto which
they mesh, and also by the secrew shaft and nut,
-to be described beyond. That this is the case
will be so readily seen as to need no further
comments, The gear 4 on shaft % rotatesits
corresponding gear,which is fixed on a-screw-
shaft, ». This shaft enters into & along its
central line, and may be supported along its
length on surfaces therein, sothat d can slide
back and forth freely over ». The object of
this rotating screw-shaft is to draw the gun
forward after it has recoiled consequent upon
a discharge; but it may also be used to run
the gun backward from.as well as forward
into battery. Connection of the serew» with
sliding piece d is made by means of a portion
of a nut, (shown in detail in Figs. 1 and 2 of
Sheet 4,) these being respectively, first; a
plan of d, with a portion broken away, show-
ing the screw # contained within; second, a
section through Fig. 1, on line y y.  These
show the nut which is formed on one end of a
slide-bar, 7, together with the means for mov-
ing the nut into and out of éngagement with

‘be started, stopped, and reversed.

the serew. A spring, g, is shown, which op-
erates to withdraw the nut from the screw-
threads, and the vibratory cam-shaped piece
' is so arranged that the nut can be thrust by
it into engagement with the screw against the
resistance of spring ¢’. Inactual practice it
will be best to have portionsofa nut operated
on the screw from both sides, and to have them
moved back as well as forward by a positive
instead of by a -spring motor. Some one of
well-known devices—such as permitting slight
sidewise movement to the nut—must also be
introduced to insure that nut f” will move lat-
erally 8o as to engage with the screw-threads
when thrust forward, and not rest thereupon,
as might otherwise be the case, especially if
square threads were used. In Sheets 1 and 2
a stop-pin, s, is fixed in the lower or pivot car:
riage, against which /' impinges in the for-
ward movement of the gun, so that 7' is there-
by moved and permits ¢’ to throw the nut out
of engagement with the screw, thus checking
forward motion of the gun automatically at
the right point, and preventing accident from
forgetfulness or excitement. The best power
for operating the devices described is that de-
rivable from asmall pair of engines arranged,
with reference to shaft 7, substantially in the
manner shown in Fig. 3, Sheet 4, and also in
Sheets 2 and 8. There is nothing novel in
the engines, and so I do not propose to de-
scribe them, but dismiss the subject, saying
that they are best arranged with the ‘‘Stephen-
son link movement,’”’ so that thereby they can
The en-
gines operate best placed on an angle of nearly
ninety degrees, and should not have a fly-

“wheel, as it is extremely desirable in moving

bodies, so heavy as are the gun and its car-
riages that their inertia should be gradually
overcome.

Any suitable device may be employed to
work the links. That which I show consists
of a shaft, %/, coming up through a near %, and
provided with an arm, o/,the position of which,
by suitable connections, may be controlled by
the gunner as he stands at his post to sight
the gun, the means for doing this being so
connected with the pivot-carriage that the in-
strumentality through which the gunner op-
erates, however the gun may be trained, is al-
ways at the same place relative to him, as he
stands at his post at the breech of the gun.
So, also, by suitable devices, the couplings p
and p’ may be thrown intoand out of gear, and
the position of the nut may be controlled with
scarely any muscular effort.

To prevent the discharge and recoil of the
gun from displacing ¢ from its seat, a check or
jaw, t, is secured to d, and projects for some
distance round the periphery over the surface
of ¢, front of the trunnion of the gun; but any
tendency to displace c is still further checked
by a device, which I shall now deseribe, in con-
junection with the device which I employ to
create friction to lessen the recoil of the gun.
In the pivot-gun carriages in use this recoil

_' 7
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has been checked by the pmployment of two
clamps or compresses, one on each side of the
carriage, each reguiring its own adjustment.

Passing aeross and beneath the longitudinal
bars 17 7 of the Jower or pivot carriage is ¢
bar, #, which is kept from turning by jaws ?',
projecting downward on each side of d. This
clamp-bar is drawn upward against the lower
edges of +* »/, thereby producing an increase
of friction befween slide 4 and the pivot-car-
riage by means of a screw-holi, u, which is

“centrally located between »* 4/, and 18 forked or
assumes the form of a “‘staple’ to clear the
serew-shaftr. Thisscrew-bolt passes throngh
g large washer, v, which, like ¢, projeets over
the upper-surface of ¢, 80 that it will be seen
“that, turning down the nut «, the turn-table ¢
is firmly clamped, and the friction-resisting
recoil is inereased very simply and equally on
‘both sides of the carriage. By this clamping

- the upper or turn-table carriage and the mid-
dle or sliding carriage are for the time united,
o as to operate as if immovably joined.

In praectice I propose to operate nut « by a
ratchet-wrench in the manner well known te
machinists, »

It is on ship-board that the advantages ob-
tained by my invention becoine most apparent.
There, by the great saving in the number of
men required to work the guns, the number of
personal ensnalties in engagements is greatly
1essened, and the spdace and displacement re-
quired for extra men and stores may be ap-
propriated for coal and increased engine-
power. - As fewer men are required, the space
formerly allowed between the guns for room
for the artillerists to work in may be lessened,
and the guns inay be arranged more closely
together, so that a casemate of given size will
protect and eover more guns than heretofore.
The ratio of the number of gnuns and the
weight of metal which they can throw in pro-
portion to the weight of grmor carried are be-
coming of great importance.

I will now deseribe the general operation of
the gun, premising that ‘*steam is up,” but
shut off from the engine by the position of the
links, their blocks being in their centers; that
the couplings p and »’ and net ' are out of
gear; ihat the clamp s is loosened; that the
gun is fully “inboard’’ or run back as far as

the ways of the pivot-carriage will admit;
that it is loaded, and that the gun is irained
to ite central position. It Is first necessary {o
run the gun forward into batlery, which the
gunner does by working ¥ 5o as to engage the
nut i the screw-shaft. As this is done, he
works the links 80 ag to sun the engine for-
ward, when the gon beging to advanee and
moves rapidly toward and through the porg
tiil antomatically stopped by the disengage-
ment of the nub ;' with the serew-shaft ».
Stop-pins may be placed anywihere along the
length of the carvinge, if it is desived to auto-
matically check the gun from moving forward
its extreme distance; or the gunner can at any
time pull the nut out of gear.  When the gun

has moved forward far as desired, one of the
artillerists tightens up.the clamps = and ¢ by
turning nnt w. 1 the engine has not heen
stopped, and it i desived to teain the gun'to.
the right as the gnnner stands, all that is
necessary is to throw the coupling p'into wear;
but if it is desired to trainthe five to the eft the
gunner must reverse the engine by working
the links, either before or after throwing the
coupling into gear. The moment the gun is
brought to bear upon the object, the gunner
throws coupling p’ out of gear, or stops the en-
giue by moving the links; or he may do both.
The piece on being fired recoils to the ex-
tent which is permitted by the degree of
clamping, when one of the artillerists loos- -
ens the clamps. . The gunner throws coupling
2 into gear, first being sure that 3’ is out of
gear, and then cduses the engine to move
either one way or the other, according as he
desires to rctete the gun on pivot e from right
to left, or vice versa, in bringing the muzzle
into the place where it is most convenient to
cleanse and load the piece. This rotation is
stopped for this purpose by throwing p out of
gear, or by stopping the engine; and when the
gun is charged the rotation on pivot. e is con-
tinued or reversed by the gunner by moving
p, or the links, as the case may demand.
When the gun is swung round into line with
the pivot-frame, motion on ¢ is checked, and
the nat f' thrown into gear, as before de-
scribed, when the gun will advance, as pre-
‘viously set forth, and the operations of clamp-
ing, training, &e., are repeated. If it ever
hecomes desirable, the gun.may receive all
three of its motions at the same time, or any
two of them—rviz., the training motionon pivot
#, the turning for loading on pivot ¢, and the
mevement forward toward the “‘port.”’ The
ease and accuracy of movement thus imparted
tot he gun greatly increase the correctness of
aimand the rapidity of fire to an extent which
I consider in the crisis of an engagement equal
to at least doubling the number of guns. As
the gun is trained on a pivot directly beneath
the muzzle end, it will be seen that I can ob-
tain the maximum training-raonge with the
minimum width of port,

To provide for the contingeney of working
the gun by hand, tlie usnal and necessary eye-
bolts, blocks, &e., may be affixed to the car-
riages, and trucks or rolls may be introduced
into d and brought into operation when the
gun is to be run forward, as in the ordinary
hand-worked pivot-gun carriages, which, so
far a8 operation is concerned, this herein de-
seribed becomes when the worms ¢ and ¢ are
removed, and when the nut f’ is thrown oné
of gear with the screw-shaft,

i claim— :

1. The gun-carriage with its attached turn-
table, in combination with the sliding or re-
coil earviage on which the table turns and the
training earriage or slide that supports theus,
substantially as described, : .

2. Operating & pivot-gun ecarriage an.: the
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gun thereon, substantially in the manner set
- forth--viz.,by locating the shaft through which
the power is transmitted so that it will be
concentrie with the training pivot or axis.

3. The training pin or pivot ¢','when formed
to admit the passage ¢f ashaft coneentrically
through it, and combined with the training-
carriage of a gun,

4. So arranging and combining a friction-

producing clamp with the slide and ways of

a gun-carriage that it may be operated at one
central noint, substantiallv in the manner de-

scribed, in the place of two separate clamps
each requiring its own adjustment, as hereto-
fore employed.
5. So combining the clamp ¢’ and the clamp
v that they are operated by one device in com-
mon, substantially in the manner set forth.
Executed-this 22d day of November, A. D,
1862,
OTIS TUFTA.

Witnesses:
JNo. E. MULLONEY.
J. B. CRoS®BY.




