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To all whom it mmj CONCErn. :

Be it knnown by these presents that I, JAMES
B. EADS, of the city and county of St. Loms
and Stfztc of Missouri, have invented a new
and useful In]]n"ovem(mt in Guan- Dllebtlllﬂ
\Iaclnnerv and 1 do hereby declare that the
following is a full and exact deseription there-
of, 1’*(,ferencc being had to the accompanying

.dmwm o8, :5111(1 to the letters 0f1 oft rence marked

ﬂjereon
Of said drawings, Figure 1 1S a side ele\m-
tion, Kig. 2 a front elevatlon and seection, and

Fig., '3 a t0p plan, showing the application of

my sald improvement, in one of its forms, to
heavy ordnancb. I‘lg. 4 1s a Slde.c,levntmn,
o @ top plan, of a variation from the
&pphcatmn shhown 1n: the figures preceding.

In all said tigares similar lettem of reference
are used to deblﬂll"lte similar parts. §

The nature of my invention appertains more
specially to directing beavy ordnance for dis-
tance-ranges; and the same consists in a
method of pendulating the gun about a hori-

- zontal axis lying in or near the gun-face, thus

allowing a minimum size of port-hole.

To accomplish said motion I secure suitable

boxes to the trunnions of the gun, and by cans-

ing said boxes and other parts joined there-

with to slide in proper slots I give to the said
boxes and to the trunnions, aud through these
to the gun itself, not only a vertical but also
By said vertical motion of
the trunnions they pass in the geometrical sine
of the arec of elevation or depression, and by
said rotary motion of the trunnions the gun
axis is, during the elevation or depression of
the trunnions, caused to pass through the va-
rying positions corresponding to the greatest
elevation and depression and posltmn lying
between said limits.

To enable others skilled in the art to make

and use my said improvement, 1 will proceed
fo describe its construction and operation.

A represents a gun, « being its trunnions
and x y 1S axis. B 1{,,1)1(Jbentb the gun-car-
riage, which may be wnade of the usual mate-
rials, and is, in such of its parts as are not here
specially deserll)(,d of the usual construction.
The carriage B moves on the slides C.

The._____,parts used to embody and pr mt;ilize..
the nature of my invention are as follows: I

part, a¢;'; and the rear part, a,l. |
| trannions with the boxes a by a pin, @, or by

fit upon the trunnions @ the boxes a’. = Said
boxes «' are composed of a uhmhlml front
1 .secm_e the

a key or any equivalent means, in sach wise
that the boxes and trunnions will in all cases
mnove tO“thlOl and in the same direction. The
boxes (b" NOVE mrtluﬂlv in the slot & of the
gun-carriage, and the guiding-surfaces of this
c;IOL are properly m*rmwed *ao "LHOW sald verti
eal motion.

It will Hblld“\" be wd] to stru}ni;heu the sides
0‘[ the gun-carriage, especially on the rear pm*t
of the slot b, by additional plates, b;, so that
all parts may be capable to resist great press-
ures caused by 1‘{36011 action of tlm o or oth-

CIr'W l"wG

The rear 1}31‘t !, of the 1)0\ o guides

against the rim- b“mt, shoulder of the gun, and

may guide on the other side against the plates

b, of the oun-carriage. With this arrangement
tire gun would bpbecuu against lateral motmn.

The bell-crauk lever a,? is the simple prolon-
gation of the rear plate, a,' of the trunnion-
box.  The opposite levers, a,?, are connected
by the supporting-bar ¢ in-any manner which
insures a secure and permanent connectio.

I support the weight of the gun on the cen-
ter part of the supporting-bar c. In order that
this support may be pemmuent and secure, it

‘is required that the bearing of the gun on this

bar should be uuclmuﬂul dulmﬂ all the
changes of position of the oun, and 1 do clatm
that in this I have made an especial iinprove-
ment, inasmuch as by the operation ot the. parts
of my invention S"le be’u Ing Ib .:md remains

anchanged.

The WLI“hE of the aun, 16::,1;111“ Ol the mid-
dle of the Dar ¢, 18 taken on the serew-shaft d,
which recewes on 1ts rounded II]}[}GI end the
bﬂl"c | '

The shaft d is supportul 11 & nut ¢, secured
to the bottom plate of the gun- Célll]-:l“(i‘ The

shaft d may further be u)nnectul Dy meaus of

bevel-gearing, withadriving- x]mit from which,
by means of a hand- wheﬂl, a turning motion

1S 111'11)"1rtu1 to the serew-shatt.

I WOlﬂd bpecnlh; Sttbt th.-_lt thfu mmmel 0{

| is in ll()WiSG a mattm 0[ speual 1111pmt, to tlw

improvement to which I lay c¢laim. I do not
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therefore confine myself to any description of |

the manner aforesaid.

By the rotary motion of the serew-shatt d,
the nut ¢ being firmly held in the bottom plate
of the carriage, the point d’ and the support-
ing-bar ¢ are raised and lowered in the manner
unsual. Thus the weight of the gun and of
“such parts as are immediately connected there-
with is permanently snpported by the shaft d,
and from this by the nut e, and finally on the
bottom plate of the gun-carriage, while by turn-
ing the screw-shaft d the gun may be raised
vertically or in any other direction determined
by the direetion of the slot b and the action
of its guiding-edges upon the trunnion-boxes «’,

In order, now, to produce the rotary motion
of the trunnions a, I secure a piu, a5? to the
forward end of the bell-crank levers a,’. In
the motion of the trunnions in a vertical direc-
tion this pin is forced by the guides /' to pass
in the direction of said guides. In order that
there may be less friction in this motion a
friction-roller may be put upon the pin a,? , and
this is then guided by the guides f.

I have found that if the direction of the
guides f be a straight line, and perpendicular
to the axial direction of the gun at its great-
est elevation, the action of this guided motion
on the bell-crank lever a,’ and upon the trun-
nions will be to tarn the same during the ver-
tical motion of the trunnions, so that the axis
of the gun passes through the varying angles
of elevation and depression.

It 1s my opinion that the exact direction in
which the center of the pin ay® must be gnided
1s a very Hattened parabolic are or a combina-
tion of parabolic arcs; but I especially claim
that by using a straight line for said parabolic
curves no practically appreciable error is made
1n the working of the parts of my said inveun-
tion, as atorementioned. Moreover, as the ver-
tical motion of the trunnions and the rotary
vibration thereof stand 1n fixed mathematical
relations to each other, and as the bell-crank
levers a,® and the cross-bar ¢, supporting the
gun directly on its middle bearing, move in
fixed mathematical relations to the lmrts be-

fore stated, 1f the line connecting the bearing:

of the gun 011 ¢ and the center of trunnions be

at the greatest elevation at a fixed angle—say.

an angle of one hundred and twenty degrees—
to the gun-axis, this angle will be maintained
during the entire pendulation of the gun.
Hence the bearing of the gun on the support
¢ will be and remain unchanged and secure.

J
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I will next deseribe the variation from {he
arrangement just mentioned, as represented
in Kigs. 4 and 5.

L support the gun, as before, on the cross-bar
¢ and screw-shaft d and connections, and per-
form the vertical motion of the gun or the ver-
tical component of this motion, as betore, by
turning the shaft d. During said vertical mo-
tion the oun 1s again gmded at the trunnions
a by the “trunnion-boxes a’, passing in slots &
of the carriage; but these slots are here made
arcs of circles whose center is the center of
motion of the gun 1tself, 2. The trunnion-
boxes a' fit said circular arcs, and as, by the
screw-shatt d, the gun 1s raised, and its trun-
nions also rise, these assume at their axial
line all radial positions, and cause the gun to
assume the same, said positions corresponding
to the varying angles of elevation and depres-
sion. In this case, however, the supporting-
nut ¢ of the screw-shatt d shounld have a jour-
nal-support, allowing the shaft to vibrate suit-
ably to the changes of position of the upper
connecting parts.

Moreover, instead of said screw-shaft d, a
simple cam may be used to raise the gun in
this instance.

Having thus described my invention, what
I claim is—

1. The arrangement and combination of the
gun-trunnions ¢ with the boxes «/, levers «,’,
the support ¢, screw - shatt d, nut ¢, and con-
nections, acting to permanently support the
oun at d’ and to raise and lower the same,
Subsmntmlly as set forth.

2. The arrangement and combination of the
trunnions «, boxes a’, slots b, levers ay?, pin
as%, and ﬂ‘mdes _J, as shown 1n Flﬂs. 1, 2, and
3, Or thelr ogeneral equivalent oombmatmn of
the _trunmons a, boxes a’, and circular slots
of Figs.4and 5, when used to produce changes
in the axial dlrectmn of the guan, bubsta,utmllv
as set torth.

3. The combination and arrangement of the
different parts mentioned in my foregoing first
and second claims to produce a pendulous gun-
motion about a horizontal axis lying in or near
the face of the gun, as set forth.

JAS. B. EADS.
Witnesses:
Gro. F. HERTHEL, Jr.,
HORACE HERWEGH.
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