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UNITED STATES PATENT OFFICE. 

BEAUCIAMP TOWER, OF LONDON, ENGLAND. 

APPARAtus For STEADYING Guns on shipboard. 
. SPECIFICATION forming part of Letters Patent No. 640,051, dated December 26, 1899. 

Application aled June 26, 1899, Serial No. 721,977, (No model.) 

To all, ?????, i? ??? ??? ??P?: 
Be it known that I, BEAUCHAMP ToweR, 

engineer, a citizen of England, residing atNo. 
5 Queen Anne's Gate, Westminster, London, 
England, have invented certain new and use 
ful. In provements in Apparatus for Steady 
ing Guns om Shipboard, (for which I have 
applied for a patent in Great Britain, dated 
December 6, 1898, No. 25,737,) of which the 
following is a specification. 

In my Patents Nos. 366,438 and 464,806 I 
have described means of maintaining a con 
stant plane in afloating vessel, and in the later 
patent, No. 464,806, I have described the 
mounting of a gun on the plane so maintained 
constant. . - . ??  ? ?• 

According to my present invention instead 
of placing the gun on the steadying apparatus 
I fit it in a recoil-cradle trunnioned in a suit 
able gun-mount, and within the mount I ar 
range steadying apparatus of the kind de 
scribed in gy former patents. I connect the 
gun-cradle to a suitable part of the steadying 
apparatus, so that the gun is held steady, 
while nevertheless it can recoil in the cradle 
without throwing disturbing force on the 
steadying apparatus. 
Although the steadying apparatus is ar 

ranged to operate on the gyroscopic principle, 
as set forth in my former patents, I modify 
many of the details, as I shall describe, re 
ferring to the accompanying drawings. 

Figure l is a vertical section of the steady 
ing apparatus constructed according to my 
present invention. Fig. 2 is a plan of the 
same, partly sectional, on the line A A of 
Fig. 1. Fig. 3 is a vertical section on a smaller 
scale, and Fig. 4 is a plan, showing the gun 
mountings and their accessories. Figs. 5 and 
6 are views on oppositesides with parts broken 
away to show internal parts, and Fig. 7 is an 
end view. Figs, 8 and 9 are side views, and 
Fig. 10 is an end view, showing positions of 
gun and its mountings when the vessel pitches 
and rolls. Fig.11 is a plan of the steadying 
apparatus, looking from below. Fig. 12 is a 
section, and Fig. 13 is a plan, of the correct 
ing-cylinder. Fig. 14 is a side view, and Fig. 
15 is an end view, of the upper parts of the 
training and elevating gear. 
The gyroscope a, with its tangential jets b 

and its axial jets c, its four leveling-pendu-. 

lums d and its deflecting-cone e, revolves, as 
described in my former patents, in a cell of 
which the four cylinders f form the corners, 
The axial jets c inpinge, as before, on the 
four open-moutled ports g; but instead of each 
of those ports communicating, as before, with 
the cylinder fon the same side with it it is 
carried half around, so as to communicate with 

55 

?? 
the cylindorf directly opposite to it, and the 
cylinders finstead of being, as formerly, open 
at the top and closed at the bottom are now 
closed at the top and open at the bottom, 
their pistons being connected by rods h, ex 
tending downward, to a swing-frame i, which 
is mounted on a spherical pivoti, carried on . 
a U-shaped bracket projecting down from 
the gyroscope - cell. On this bracket are 
mounted a pair of levers k, one end of each 
of which is loaded, and the other end bears 
against the stem of an adjustable valvel in 
the passage by which the water enters for 
supply of the jets b and c. 
vers k and valve l operate as follows: The 
gyroscope revolving on its cup-and-ball bear 
ing has the greater part of its weight carried 
by the upward pressure of the water passing 
through this bearing. As the vessel sinks 
downward on a wave the tendency to leave the 
gyroscope behind diminishes its downward 
pressure on the water, so that it might be 
lifted by the water from its bearing. This 
same tendency acting at the same time on the 
weights of the levers diminishes their upward 
pressure on the valveland causes it to partly 
close and diminish the pressure of the water 
under the gyroscope in the same degree as the 
downward weight of the gyroscope is dimin 
ished. 
As in the former patent, No. 464,806, there is 

These loaded le. 
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besides the main ports.g. a narrow central 
passage leading by pipes mand n to the cor 
recting-cylinder o, the piston of which is 
linked to an arm p' on a rocking shaft p, 
through a slot of which passes the end of a 
blade-spring g, tending to hold the piston of 

On the rocking shaft p is fixed O central. 
another arm r, which is connected by a rods 
to the recoil-cradlet of the gun. As shown 
in Figs. 14 and 15, the connectingpin of the 
upper end of the rods is fitted to slide win 
a bracketi, fixed on the cradlet, and can be 
raised or lowered by turning a hand-wheel 

95 

zoo 



3&0,06 
nu v, so ás to vary as desired the elevation 
of the ganton. . . . a 
The cell of which the cylinders f for in the 

corners contains the gyroscope a. and is that 
5 which remaias steady with respect to two ver 

tical planes at right angles to each other not 
withstanding the pitching and rolling of the 
vessel. The cell is, as before, mounted in 
gimbals-that is to say, it is pivoted by two 
opposite trunnions tv to a Square ring æ, hºv 
ing downwardly-projecting arms ac', Figs. 5 
and 9, provided with trunnions ly, pivoted in 
a bracket projecting tapward from the turn 
tables, whereby the ring a is pivotally Rount 

5 ed on said turn-table. The axis of the trun 
Raions if y is at right angles to the axis of w w, 
but is at a lower level. The gimbal-ring ac 
has the steadiness of the gyroscope-cell in the 
vertical plane in which the axis of the gun 

ao moves when it is elevated or depressed, and 

O 

the steadiness in this plane is imparted to the 
gun-cradle by the rods, which connects the 
cradle to the rocking-shaft of the correcting 
cylinder o, which is attached to the gimbal 
ring. As before, the trunnions and gimbal 
ring are made hollow for passage of water to 
the jets of the gyroscope. 
From one side of the swing-frame project 

two arms 1 1 which are linked by rods 22 to 
the frame of the gun-mounting, the length of 
the links 2 2 being equal to the distance of 
the center of the spherical pivoti below the 
axis of the trunnions ww. Thus the swing 
frame is suspended by three hangers of equal 
length, so that however it swings it always 
remains parallel to the plane passing through 
the axes of the trunnions and the upper pivots 
of the rods 2. As the pistons of the for cyl 
inders fare jointed to the swing-frame i, they 
cause the movement of the gyroscope-cell 
relatively to the swing-frame and the vessel, 
aad thus as the motions of the pistons are 
determined by the directions of the axial jets. 
c the gyroscope-cell is kept steady notwith 
standing the movements of the vessel. 
A bar 3, carrying a seat 4 and a foot-rest 5, 

is attached to the gun-cradletina convenient 
position for the gunner, who when seated is 
kept steady with the cradle. Hu as within 
reach the hand-wheel v, by turning which, as 
already described, he can vary the elevation 
of the gun. He has also within reach a hand 
wheel 7 on a spindle 6, which by gearing 8 
works a spindle having a universal joint, 9 

55 and extending down to bevel-gear 10, con 
necting it to a worm 11, which engages teeth 
on the circular base of the turn-table. Thus the gunner by turning the wheel 7 can train 
the gun as desired. The gunner has also 
within reach suitable firing apparatus and 
can determine direction of the gun by means 
of sights 12. As the gun-cradle can rock to 
a certain extent in the vertical plane passing 
through the axes of its trunnions, this rock 

65 ing. movement affects to a certain extent the 
direction of the gun in respect of training. 

- In order to correct this, fit the training 
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worm 11 in bearings in which it can side 
lengthwise and I connect one end of the 
worm-spindle to one airin of a bell-crank 13, 
the other aria of which is connected adjust 
ably by a link 14 to an a ran on the rocking 
shaft, from which one of the suspending-links 
2 extends 'down to one of the 22 rins of the 
rocking fraine i. As this rocking Shafö is 
partly turned by the swing of the 2r in 2, he 
training-worn 11 is noved 9 agthwise. So 

75 

turning the gun-mounting sufficientlyto com 
pensate for the virtual error in traigai Eng di Sne 
to the rocking of the triannions. The leagg 8o 
of arm to which the link 14 is jointed is di 
justed by a hand-wheel 15 and screw to suit 
different elevations of the gun, the arrabeigig 
elongated as the elevation is increased, so as 
to give the greater amount of correction sa- 85 
quired for the training. Another of the sus 
pending-links 2 has an arm on the rocking 
shaft from which it hangs connected by a 
link 16 to one arm of a bell-crank 16, Fig. 7, 
the other arm of which is jointed to one & 'Em go 
of a lever 17. The other arm of this lever is 
jointed to one end of a rod. 18, vaich is sus 
pended by a pair of equal radial aeans 19 and 
20 and connected to a sight-carrier, which car 

| ries the sight-bar 2, this sighi-carrier having 95 
an arm extending upward and linked to an 
equal arm projecting up from the arm 20. i 
Thus as the sights are elevated or depressed 
their movement is in a vertical plane however 
the vessel may rock. - 
Having thus described the i natuare of tais 

invention and the best meansk, how of carry 
ing the same into practical effect, I claim 

1. The combination with a gun-Raotaka, a 
gun, and a recoil-cradle tru anioneði om the o5 
gun- mount and in which the gun can slide, of . , the gyroscope, the hydraulic gyroscope-cylin 
ders govermed by the gyroscope, a swing 
frame suspended under the gyroscope and 
connected with the pistons of the said cylin 
ders, the correcting-cylinder, a swinging arm 
connected with and controlled by the piston 

to . 

of the correcting-cylinder, and a rod connect 
ing said swinging arm with said recoil-cradle, 
substantially as described. ...' 

2. The combination with a gun-mount, a 
gun, and as recoil-cradle true anioned on the 
gun-mount, of the gyroscope having axial jets 
cand open-mouthed ports g in its top por 
tion, the hydraulie gyroscope-cylinders hav 
ing their lower ends open and their upperends 

Its 

o 

: closed but communicating with said open 
mouthed ports, the suspended swing-frame 
arranged below the gyroscope and connected 
with the lower ends of the piston-rods of said 
cylinders, a center pivot suspended from a 
part of the gyroscope and on which the swing 
frame centrally bears, the correcting-cylinder 
governed by the gyroscope, a swinging arm 
connected with the piston of the correcting 
cylinder, anda, connection between said swing 
ing arm and the recoil-cradle of the gun, sub 
stantially as described. 

3. The combination with a gun-mount, a 
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gun and a recoil-cradle in which the gun can 
slide, of a circular base having teeth on its 
periphery, a worm engaging said teeth, a hand 
wheel and gear carried by the gun-mount, 
and a universal-joint connection arranged in 
line with the cradle-trunnions and connect 
ing said gear with said worm, substantially 
as described. . . . . . . . 

4. The combination with a gun-mount, a 
gun, and a recoil-cradle trunnioned on the 
gun-mount and in which the gun can slide, 
of a circular base having teeth on its periph 
ery, a slidable and rotatable worm, thegyro 
scope, the hydraulic gyroscope-cylinders, the 
swing-frame arranged under the gyroscope 
and connected with the pistons of said cyl 
inders, suspending-links for suspending the 
swing-frame from the gun-mount, a bell-crank 
connected with the worm-shaft, and a link 
adjustably connected with one of said sus 
pending-links and with said bell-crank, for 
correcting the training of the gun when af 
fected by the rocking of the recoil-cradle, sub 
stantially as described. 

5. The combination with a gun-mount, a 
gun, and a recoil-cradle trunnioned in the 
gun-mount, of the gyroscope, the hydraulic 
gyroscope-cylinders governed by the gyro 
scope, a swing-frame arranged under the gy 
roscope, suspended from the gun-mount and 

connected with the pistons of said cylinders, 
the correcting-cylinder, a swinging arm con 
nected with and controlled by the piston of 
the correcting-cylinder, a hand-wheel, screw 
and slide carried by said recoil-cradle, and a 
rod connecting said swinging arm with said 
slide, substantially as described. 

6. The combination with a gun-mount, a 
gun, a recoil-cradle trunnioned on the gun 
mount, and a sight-carrier carrying a sight 
bar, of the gyroscope, the hydraulic gyroscope 
cylinders, the swing-frame, the suspending 
links for suspending said swing-frame from 
the gun-mount, a suspendedswingingrod con 
nected with the sight-carrier, a bell-crank, a 
lever connecting one arm of the bell-crank 
with said swinging rod, and connections be 
tween the other arm of the bell-crank and 
one of the said swing-frame suspending-links, 
for maintaining the movement of the sight 
bar in a vertical plane, substantially as de 
scribed. 
In testimony whereof I have hereunto set 

my hand in presence of two subscribing wit 
eSSeS. 

, BEAUCHAMP TOWER. 
Witnesses: * ? . 

GERALD L. SMITH, 
C. S. HoPKINS. 
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