Patented Dec. 26, {899.
4 Shae_ta—-Shaet'l.

'SHIPBOARD.

B. TOWER.
26, 18689,y

APPARATUS FOR STEADYING GUNS OR
(Application filed June

No. 640,05l.

(Mo Model.)

P TirzersZor~
\ Bz wchanmp 2ower
AE fdﬂﬁg

)
T, .
‘L\Lﬂ\\.\. ._\.\.______..________.w I\1

A A = _
Q&h\\\.\\ﬁ\\ﬁk. h\

ATUHTEATA AT SAAATEEUURRR RS AAARARARARAN AN

“i Ap e e APy ey i

-

)7, e
s AL AN

AT T LALTRLLR S TR LR TR,
L

.._-.- ’ ___..ﬂu.

X

; y

k\h\\\h\w\-.{:.\\\ﬁ :

AN @ % 17\ _
Xiss ...._.,._......................___ . wversrenrr I:EW.I\\\\M\#MM”\W n/‘ ﬁ\k\hﬁk\mfg |
sy /NN B
P U —m” by / \

-r

* r

.I‘- ke = |
...rJ..,J._..Jr...rJrJrJ_..Jr...f.._TJ..foffffffffff#ffﬁfffff TR AN SN NN ONA —

A T
p’ -\ \ "
§\ SIS ! S

(2120 Y2 7/ 2, TR . e
ALK HALARA AT ATIITURA GECURRIRRRUEANRRARNS

L2720

=
\
7/
: 7,

G rr it A TAI

®

N

s & rresses
O




No. 640,051

(Ho Eﬂndal.)

B. TOWER.

Patented Dec. 26, _I899.

APPARMUS FOR STEADYING GUNS ON SHIPBOARD.

" (Application filed June 26, 1899.)

[, | -
oy e oam o gl g

]

- ey pees shes b el - e L A
- =l L B S - vl . -

[t ffeie ot ny - aF —

M2

SR 1 [ i (T
- - 1 L) -

4 Sheets—Sheet 2.

7

2

I -‘-. . ' II1L!! - !- 15‘”"5" h | n-"ll #- | . . H \ .

e ek ey

'J-ﬂ mik o =g aam wmi uld ek ok

Y —

]

TN oo
R~
A S W
$ iadiih dalid |
H==r==="
1
| :
|
l L ]
,
|
|
~ - i
o
L witer B
; -{---Q—.-—.L*G
iy F—
G .

X

'E-—h | .
TrvierZFor”
L ExZe aﬁ&f@ﬁwew

HEE OFITEY

V73

I o e h I.!"I‘I-I:l! B owr



No. 640,051,  Patented Dec. 26, 1899.

B. TOWER. _
APPARATUS FOR STEADYING GUNS OR SHIPBOARD.

Avpplication filled June 26, 1888.) -
pphieat 4 Sheets—Sheet 3.

(Ho Model.)

K
¢\

N\ W > "\
LS\ \ Y e
=y

Ly Err o

o @‘-: p_! B | Bea wc/?rcz'm/z?ﬂwﬁr’
Z(/z'ifﬁfEGSE.S 3 N

HAN

AE zf&;ﬂ#?}/_ .



- No. 640,051, | - Patented Dec. 26, 1899.
' B. TOWER. |
APPARATUS FOR STEADYING GUNS ON SHIPBOARD.

(Application filed June 26, 1899.) | |
| 4 Sheets—Sheet 4,

(No Model.)

IVAVANE E %

1 fa i
'u'
g
: |
tih o
1
I £

il

| T o7 2 s o
Koz ze C%a#f;wﬂ 20/ 7

.,EJ

| W - | v S EForI/rE Yy




"Unrrep States P

. Ld e e gl B SS-apuesls  aeeslier w ¥ - e pme v om e

BEAUCIIAMP TOWER, OF LONDON, ENGLAND.

APPARATUS FOR STEADYING GUNS ON SHIPBOARD.
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| | Application Sled June 28, 1399. Serlal Wo, 721,077, (No model.)

To all whony it may COnCern: |
Be it known that I, BEAUCHAMP TOWER,

engineer, & citizen of England, residingat No.

5 Queen Anne’s Gate, Westmiunstier, L.ondon,

¢ England, have invented certain newand use-

ful Improvements in Apparatus for Steady-
ing Guns on Shipboard, (for which I have
applied for a patent in Great Britain, dated
- December 6, 1898, No. 25,737,) of which the
10 following is a specification. |
- In my Patents Nos. 366,438 and 464,806 1
have described means of maintaining a con-
stantplaneina floating vessel, and in the later
patent, No. 464,806, I have describeG the
mounting of agun on the plane so maintained
constant. | | T

According to my_presant invention instead

of placing the gun onthesteadying apparatus
I fit itin arecoil-cradle trunnioned in & suit-

20 able gun-mount, and within the mount I ar-

range steadying apparatus of the kind de-

scribed in py former patents. Iconnectthe
gun-cradle to a suitable part of the steadying
apparatus, so that the gun is held steady,

2z while nevertheless it can recoil in the cradle

without throwing disturbing force on the

steadying apparatus.

Although the steadying apparatus is ar-

ranged to operaie on the gyroseopic principle,

30 :

many of the details, as I shall deseribs, re-
ferring to the accompanying drawings.

~ Figure 1 is a vertical section of the steady-

- ing spparatus construected aceording to my

35 present invention. Fig. 2 is a plan of the

same, partly sactional, on the line A A of:
Fig. 1. Fig. 3 is a vertical sectior: on a smaller

scale, and Fig. 4 1is a plan, showing the gun-
mountings and theiraccessories. Iigs.§and
6 are views on oppositesides with parts broken
away to show internal parts, and Fig. 7 i8 an
end view. Iigs. 8 and 9 are side views, and
Iig. 10 is an end view, showing positions of
gun and its mountings when the vessel pitches
45 and rolls, Fig. 11 is a plan of the steadying
apparatus, looking from below. Fig. 121is a
section, and Fig. 13 is a plan, of the correct-
ing-cylinder.
15 is an end view, of the upper parts of the
£o training and elevating gear.

40

- The gyroscope a, with its tangential jetsb |
and its axial jets ¢, its four leveling-pendu-

il —

as set forth in my former patents, I modify |

Fig. 14 is a side view, and Fig.

eyl A————

lums d and its deflecting-cone e, revolves, as
described in my former patents, in & cell of
which the four eylinders f form the corners. 55
The axial jets ¢ impinge, as before, on the
four open-moutiied ports g; butinstead of each
of those ports comnjynicating, as before,with
the cylinder f on the same side with it it is
carried half around,soastocommunicate with 6o
the eylindor fdirectly 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-‘rame ¢, which
is mounted on a spherieal pivot j, carriedon .

‘a U-shaped bracket projecting down from

the gyroscope-cell. On this bracket are
mounted a pair of levers I, one end of each 7o
of which is loaded, and the other end bears
against the stem of an adjustable valve lin
the passage by which the water enters for
supply of the jets b and ¢. Theseloaded le-
vers & and valve [ operate as follows: The 45
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 toleave the 8o
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 valvel and causes it to partly
close and diminish the pressure of the water
under the gyroscope in the samedegree as the
downward weight of the gyroscope 1s dimin-
ished. | . - 9o
Asin the former patent, No. 464,806,thereis
besides the miain ports g & narrow central
passage leading by pipes m and n to the cor-
recting-cylinder o, the piston of which is =
linked to an arm p' on & rocking shaft p, 95
through & slot of which *passes theend of &
blade-spring q, tending to hold the piston of

o central. Obp the rocking shaft p is fixed-

another arm », which is connected by & rod s
to tbe recoil-ocradle { of the gun. .As shown

| 100
in Figs. 14 and 15, the counecting-pin of the

apper end of the rod s is fitted to slide ' in

a bracketw, fixed on the cradle ¢, and can be
raised or lowered by turning a& hand-wheel
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nut v, 80 4s to vary as desired the elevation
- of the gum.,. . .' o

The cell of which the cylinders £ form the
corners eontaing the gyroscope a and is that

§ which remains steady with respect to two var-
tical planes at right angles to each other not-
withstanding the pitching and rolling of the
vessel. . The cell is, as before, monnted in
gimbals—that is -to say, it is pivoted by two
to opposite trunnions w to a square ring x, hav-
ing downwsardly-projecting arms «', Figs. §
and 9, provided with trunnicns v, pivoted in

& bracket projecting vpward from the turn-

tablez, whereby thering xis pivotally wount-

15 ed onsaid turn-table.  The axis of the trun-
nions ¥ ¥ is at right angles to theaxis of ww,
‘but is at a lower level. The gimbal-ring
hes the steadiness of the gyroscope-cell in the

N vertical plane in which the axis of the gun |

20 moves when it is elevated or depressed, and

the steadiness in this plane is imparted to the

gun-cradle by the rod s, which connects the
cradle to the rocking-shaft of the correcting-

cylinder o, which is attached to the gimbal-

25 ring. As before, the trunnions and gimbal-
- ring are made hollow for passage of water b0
the jets of the gyroscope. |
EFrom one sideof the swing-frame 7 project
two arms 1 1, whieh are linked by rods 2 2 {g
30
- the links 2 2 being equal to the distance of
the center of the spherical pivot j below the
sxis of the trunnions w w. Thus the swing-
frame< is suspended by three hangers of egual
length, so thet 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. Asthe pistons of the four eyl-
- Inders f are jointed to the swing-frame 1, they
40 cause the movement of the gyroscope-ceil

35

and thus 28 the motions of the pistons are

determined by the directions of the axial jots.

¢ the gyrogcope-cell is kept steady notwith-
standing the movements of the vessel.

A bar 3, carrying a seat 4 and a foot-rost 5,
18 attached to the gun-cradletin aconvenient
position for the gunner, who when seated is
kept sieady with the cradle. If¢ }as within
§o reach the hand-wheel v, by turning which, as

~ alrendy described, he can vary the elevation
of the gun. IIehasalso within reach g 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-

- mecting it to & 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
‘6o within reach suitable firing apparatus and

.45

- can determine direction of the gun by IMeAnS

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 eorrect this, I fit the training-

the frame of the gun-mounting, the length of

relatively to the swing-frame and the vessel,

| worm 11 in bearings in which it can slido

lengthwise and I counect one end of the
worm-spindle to one arm of a bell-crank 13, 50
the other arm of whigh is connected adjust-
ably by & link 14 to an arm on the rocking
shaft from which ene of the suspending-links

2 extends ‘'down to one of the arms 1 of the
rocking frame 7. As this rocking shafs is 75
partly turned by the swing of the arm 2, ths
training-worm 11 is moved lengthwise, so

‘turning the gun-meunting sufficiently to com-

pensate for the virtual error in tmiﬁimg-ﬂme
to the rocking-of the trunnions. The lengtly 2o
of arm to which the link 14 is jointed is ad-

Justed by a hand-wheel 15 and screw to suit
different elevations of the gun, the arm’oeing

elongated as the elevation is increased, so as

to give the greater amount of correction re- 85
quired for the training. Anotherof thesus-:
pending-links 2 has an arm on the rocking
shaft from which it hangs conneeted by a
link 16 to one arm of a bell-crank 16°, Fig. 7,
the other arm of which is jointed to one arm 9o
of a lever 17. The other arm of this lever is
Jointed to one end of & red I8, which is sus-
pended by & pair of equel radial arms 19 and
20and connected to a sight-carrier, which car-

| ries the sight-bar 21, this sight-carrier having o

an arm extending upward and linked to an
equal armn projecting up from the srm 20. -
Thus as the sights are elevated or depressed .
their movement is in & vertical plane however
the vessel may rock. .
Having thue described the nature of this

invention and the best mesns I knosw of QATFY -

ing the same into practical effect, I claim—

1. The combination with & gun-mount, a
gun, and & recoil-cradle trunnioned on the 105
gun-mountand inwhich the gun can slide, of
the gyroscope, the bydraulic gyroscope-eylin-
ders governed by the gyroscope, a awing-
frame suspended under the gyroscope and
conuected with the pistons of the said eylin-
ders, the correcting-cylinder, a swinging arm
connected with and controlled by the piston

“of thecorrecting-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 & recoil-cradle trunnioned on the
gun-mount, of the gyroscope having axial jets
¢ and open-mouthed ports ¢ in its top por-
tion, the hydraulic gyroscope-cylinders hay- 120
ing theirlower ends open and their upperends

11§

-closed but communicating with said open-

mouthed ports, the suspended swing-frame

| arranged below the gyroscope and eonnected

with the lower endsof the piston-rods of said
cylinders, a center pivot suspended from a
part of the gyroscope and on which the swing- -
irame centrally bears, the correcting-cylinder
governed by the gyroscope, n swinging arm
connetted with the piston of the correcting-
cylinder,andaconnection between said swing-
ing arm and the recoil-cradle of the gun, sub-
staniially as described. - - | -
3. The combination with a gun-mount, a

125

130

190

110 -
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zun and & recoil-cradle in which the gun can

slide, of a circular base having teeth on its
periphery,a worm engaging said teeth, ahand-
wheel and gear carried by the gun-mount,
and & universal-joint connection arrangedin
line with the cradle-trunnions and connect-
ing said gear with said worm, substantially
as described. AT o
4. The combination with a gun-mount, a
oun, and a recoil-cradle trunnioned on the
gun-mount and in which the gun ean slide,

of a circular base having teeth on its periph-

ery, a slidable and rotatable worm, the -gyro-

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. combinatior with a gun-mount, a

gun, and a recoil-cradle trunnioned in the

gun-mount, of the gyroscope, the hydraulie |
gyroscope-cylinders governed by the gyro-

scope, a swing-frame arranged under the gy-
roscope, suspended from the gun-mount and

connected with the piatén;sof sald cylinders,'

the correcting-cylinder, 8 swinging arm con-
nected with and controlled by the piston of
the correcting-eylinder, & biund-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, &

mount, and a sight-carrier carrying a sight-
bar,of the gyroscope, the hydraulic gyroscope-
cylinders, the swing-frame, the suspending-

the gun-mount, asuspendedswinging rod 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-
nesses, o -

 BEAUCHAMP TOWER.

Witnesses: ~
GERALD L. SMITH,
- - C. 8. HOPKINS.

3
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gun, a recoil-cradle trunnioned on the gun-

40

links for suspending said swing-frame from

80
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