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UNITED STATES

JOHN H. KAVANAGH,

PatTeENT OFFICE.

OF JOLLET, ILLINOIS.

IMPROVED SUBM-‘ARINE PORT-HOLE CLOSER.

Specification forming: pars of Letters Patent No, 48,074, dated June 6, 1815,

o all whom it mar concern:

Be it known that I, JoEN H. KAVANAGH,
of the city of Joliet; in the county of Will and
State of Illinois, have invented a new and use-
ful mode of firing a gun under water from the
hull of a vessel; 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 letters of reference
marked thereon, in which— :

On-Plate 1, Figure 1 is an exterior view of
a portion of the side of a vessel around the
port-hole and below {he water-line when the
outside valve is open.  Tig. 2 is a view of the
same with the outer valve closed. TFig. 8is
an interior view of the same portion of the
side of a vessel and of a part of the gun-deck
adjacent thereto when both the outer and in-
ner valves are closed. I%ig. 4 is an. interior
view of the same when the inner valve is open
and the gun run out through the port to the
outer valve. This figure also shows the view
after the gun being fired, when it recoils just
far enough to close the outside valve. ~ Fig. 5
is an interior view of same with both the in-
ner and outer valves open- and the gun run
out into the water, ready to fire. TFig. 6isa
side view of the same portion of the side of a
vessel. Fig. 7 is a view of the same part of &
vessel partially under the gun-deck. TFig. 8
is a side view of the same part of the vessel
with the eannon placed on the track. This
-view is also shown when the gun recoils after
firing. - Plate 2, Fig. 1 is a transverse seetion
of the side of a vessel from the water-line to
the gun-deck through the center of the port
and perpendicular to the deck. Fig. 2is a
transverse section of theside of a vessel, which
passes through the center of the port and also
through the center of the axle of the outer
valve., Fig. 3 is a transverse section of the
inner plate through the center of the axle of
the inner valve and through the pin: of the
scroll-spring attached thereto. Ifig. 4 is a
longitudinal section through. the vise-clamp,
the inner plate, and inner valve. Fig. 5isa
view of the inside surface of the outer valve
and arm. Fig. 6 is a view of thé inner valve,
arm, and lever. Fig. 7 is a transverse sec-
tion of part of either valve, showing the pack-
ing or inlaying. TFig. 8 is a side view of one

of the two cranks. - Fig. 9 is a side view of
the gun from the trunnions to the muzzle,
showing the apparatus to receive the water
when the gun recoils inside the port after fir-
ing. Tig. 10is a circular washer-like plate
fixed to the spiral spring. Fig. 11 is'an oval
washer and lever attached to the circular
washer by a hinge-joint. Fig. 12 is a side
view of the gun from the trunnions to the muz-
zle, with the water-catching apparatus drawn
back. - Fig. 13 is a longitudinal section of the
gun through its axis from the muzzle to the
trunnions.

Referring to the parts of the drawings by let-
ters, A A is a large plate which surrounds the
port on the outside of the vessel, through the
center of which plate the port-hole is made.
In an iron vessel it forms part of the outside
sheeting of the vessel.. In a wooden vessel it
is fixed to the sheeting outside, or it is coun-
tersunk into it, so as not to infringe on the
outlines of the vessel. This plate is called the
“ outer plate,’” Figs. 1 and 2 in Plate 1.

B B is a large plate which surrounds the
port on the inside of the vessel, through the
center of which plate the port-opening is
made.  In aniron vessel this plate forms part
of the inside sheeting or skin. In a wooden
vessel it is fastened on outside the inner skin,
and is called the “inner plate,’” Fig. 1,
Plate 2. -

C C are the ribs of the vessel, Fig. 1, Plale
2; D, the port-hole, Figs. 1 and 2, Plate 2; B
E, the packing between the inner and outer
plates, all around- the port, Figs. 1 and 2,
Plate 2; F F, the packing between the inner
and outer plates around the axle of the outer
valve, Fig. 2, Plate 2; (&, the valve which
closes the outer mouth of the port, (it iscalled
the ‘‘outer’’ valve,) Figs. 1 and 2, Plate 1,
and Figs. 1, 2, and 5, Plate 2. - (', the valve
which closes the inside mouth of the port,
(called the “inner’’ valve,) Figs. 3, 4,-and 5,
Plate 1, and Figs. 1, 2, 3, 4, and 6, Plate 2;
H, the arm which is part of the outer valve, -
Fig. 5, Plate 2; H', the arm which is part of
the inner valve, Fig. 6, Plate 2; I, the axle
fastened in the.arm of outer valve, (see Tig.
2, Plate 2;) I, the axle of the inner valve,
Fig. 3, Plate 2; J, the nut screwed onto the
axle I immediately outside the inuer plate;
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Fig. 2, Plate 2; J', the nut screwed ontotheaxle
T outside of and next to the valve &, Fig. 3,
Plate 2; K, the guard which holds the- nut J
close to the inner plate, Fig. 2, Plate 2; I,
the guard which holds the nut J” close to the
inner valve-arm, Fig. 3, Piate 2; K the
guard which holds the head of axle I’ close
to the inside of inner plate, Fig. 3, Plate 2;
L, the seroll-spring of the axle I of outer
valve, (see Figs. 3, 4, b, and 6, Plate 1, and
Tig. 2, Plate 2 ;) L’, the serollspring of axle I
* of inner valve, (see Figs. 3, 4, 5, and 6, Plate
1, and Fig. 3, Plate 2;) M, the pin to which
seroll-spring L is appended, Fig. 3, Plate 1;
M/, the 1)111 to which scloll Spllnf’ "1/ s ap-
pended Fig. 3, Plate 2; N, the lever
or fagtened to axle I, Figs. 3, 4, 5, and §,
Plate 1; N, the lever which forms part of the
plate made up of valve G, arm H’, and lever
N, Figs. 3, 4, and 5, Plate 1; O, the ventila-
tor from the top of the port-hole into the ves-
sel throungh the inner plate, Fig. 1, Plate 2;
O’, the Ventllatm from the bottom of the po1L
mto a trough to carry away the water lodged
_in the port “after the recoil of the gun, Fig. 1,
Plate -2; P, the vise-clamp of inside leve,
Fig. 4. I’late ; QQ Q, the gun-deck, Iig. 6,
Plate 1, and 1<1<r ] Plate 2 Q QQ, thc deck
above the gun- decl\, Fig. 1 Plate 2; R, the
forward rail of track of gun- c(m iage, Plgs

4, and 5, Plate 1; R/, the aft rail of this tr chl;,‘

l‘ws 3 and 4, Plate 1; 8 T U, the forward
orzmlx, of wh1ch S is the cateh, S T the arm,
T U the leg, and U the foot, Flg 8, Plate 1,
and Tig. 8, Plate 2. T is also the pivot on

which the c1 ank S T U turns, Fig. 6, Plate 1.

U is also the slot cut in the gun- deck directly
_ in the track of the wheel of the gun-carriage,
through which slot the foot U pr ot1 udes, Flo
3, Plate 1; 8T T, the aft crank, of w hich §
is the e’mtch § T’ the ar m, T U’ the leg, and
U’ the foot, I‘w 7, Plate 1 and Tig. 8, Plate
2. T is also the plvot upon which crank §' T/
U’ turns, Fig. 7, Plate 1. U’is also the slot in
the gun-deck, through which the foot U pro-

trudes; V, the slot in the gun-deck, forward:

of the forward rail R of track, through which
slot the arm S T of the erank S T U projects,
Figs. 5 and 6, Plate 1; V', the slot in gun-

deck aft of rail R, thlough which the arm 8"

T’ of crank &' TV U’ projects, (see Figs. 4 and
8, Plate 15) W, the plate in ‘Which p1vot T is
ﬁxed Fig. 6, Platel \V the plate in which
plvot Tis ﬁxed I‘1<rs 7 and 8, Plate 1; X,
the water-line, Tlrrs 1, Z 3, 4 5, 6, and 8
Plate 1, and Fig. 1 Plfwe2 Y the mrculm
or ovwl ring of rubbel (mdn) 01 other mate-
11a1 inlaid 111‘[0 valve G, Figs. 5 and 7, Plate

; Y/, the ring of 1ubbel or other material in-
]ald into valve &, Tigs. 6 and 7, Plate 2; Z,
the circular oval plateb fixed mto the Valve%
to compress the flanges of the ring of rubber,
&e., Fig. 7, . Plate 2.

a’is the 0fun, and b the gun-carriage, Flf" _
Plate 1; ¢ c ¢ ¢, the spir al s spring which shdes
One end of this spring is fastened

onthe oun

affixed |{

tothe trunnions, Figs. 9and 12, Plate2. dddd,
the circular washer-like bar which slides on the
gun, and is fixed to the other end of the spiral
spring 1, (see Figs. 9 and 12, Plate 2, also Fig.
10, Plate?. ) eeerepresent ther ight- angledbal
fixedin the back of washer d d d d directly over
and parallel to the gun, so as not to touch the
spring, Figs. 9 and 12, Plate 2; 1 f, the spring
atfixed to the top of bar e ¢ e, (see Figs. 9
and 12, Plate 2;) ¢, the pulley fixed in bareee
immediately above the right angle, Figs. 9 and
12, Plate 2; % &, the oval-shaped brace from
washer d dd dtobar eee, and which surrounds
the gun in an oblique direction outside of and
flee fromthespiral spring, Figs. 9 and 12, Plate
2; 1, the pin fastened to the top of the gun over
the trannions. (See Figs. 9 and 12, Plate 2.)

J k. represent the level of the ov%l-shaped

washer, Fig. 11, Plate 2; & & k %, the oval-
shaped washer which slides in thé gun, and
which is fixed ‘to washer d d d d by a ]111100
joint. at %, Figs. 9, 11, and 12, Plate 2 ZZ/
the bag or bucket fixed to both washers all
around the gun, Figs. 9 and 12, Plate 2; m,
the circular piece of tin or sheet-iron, hollowed
out like a segment of a sphere, to freely fit the
mouth of the gun, Fig. 13, Plate 2; =, the cir-
cular piece of rubber fastened to the convex
side of the plate m, and larger than it, so that
when pressed into the mouth of the gunit-will
effectually exclude water from getting into the
mouth of the gun; p p, the trunnions of the
gun, Fig. 12, Plate 2; ¢, the stop against which
the valve G closes, Tigs. 1 and 2, Plate 1, and
Fig. 1, lete 2; t, the stop against whieh the
Valve q closes, I‘w 3, Plate 1

To enable others skilled in the art to make
and use my invention, I will proceed to-de-
seribe-its construction and operation.

The nature of my invention consists -con-
structing a port-hole below the water-line, to
be securely closed by two valves which are
operated automatically by the recoil of the
gun.

After piercing the side of a vessel, making
a hole to suit the muzzle of the gun to be used,
I.protect it with two metal plates, A and B,
one on the outside and the other on theinside

of the vessel, securing them properlyto the

same with bolts, packing, &c.,which will best
suit the kind of vessel applied to, s0 as to com-
binestrengthand water-tightjoints. -Between
these two. plates is secured an india-rubber or
other elastic water-proof ring, I, which hugs
the muzzle of the gun when it is run out, thus
preventing any water getting through the port.
This ring accommodates itself to any expan-
sion or contraction of the gun.
of the port-hole or plate A there is a valve.or
gate, G, to open or close the same, and  this
valve is secured to an axis-pin, I, which passes
through both plates, where it conneets with a
lever, N, on the inside. . - Operating this lever
will open or close the port on the outside by
turning the valve nup or down. The corre-
sponding valve, (', on the inside, is operated

-On the outside -
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similarly, having a lever, N, an axis, I, on
which it rotates, and which axis passes through
a hole at the elbow, as seen in Fig. 6, Plate 2.
Securely attached to the axis-pins T and I,
and coiled around them,.are seroll-springs, to
be seen in the several ﬁo ures, the outer ends
being secured to the inner plate B. The aec-
tion of these springs is to throw the levers N
and N'-up, closing. the port by throwing the
valves G and G over its outer and inner open-
ing. As an additional security for water-
tight Jjoints, I insert rubber or other suitable
packing-rings, ¥/, in the faces of these valves,
bearing against the plates A and B. - (See
Figs. 5 and 6, Plate 2.) These gates or valves
are opened by hand by turning N and N’ to
the right and left, or downward. To close
them, the springs will do this upon letting go
the levers; but to close them antomatically by
the gun-carriage and by its recoil, I use two
crank or bentlevers, S T U and 8" T/ U’, one
for each valve, respectively. They are piv-
oted at the elbow, below the platform of the
gun-carriage, and are susceptible of a slight
rocking motion. Their upper extremities, S
and &', are bent so as to take over the ends of
the levers N and ¥ when they are brought
down to open the port. This holding down
is necessary, as the valves are under spring-
pressure. When the inside valve is open,
the gun is pushed forward, its muzzle enter-
ing the ring E before the outer one is opened.
The lower or curved ends, U and U, of the
cranks project slightly above the. top of the
platforms, in which are cut holes for the pur-
pose, and are in the track of the wheels of
the gun-carriage, which runs over them in re-
coﬂmg, rocking the cranks, and detaching the
hooked parts s ¢ from the ends and tops of
the levers, when the springs throw the valves
into their normal positions, closing the port,
and the cranks are so arranged as to effect this
successively, the -outer one closing after the
muzzle has receded inside the outer plate, but
still embraced by the rubber packing, and the

’ muzzle.

inner closing the moment the muzzle gets in-
side the inner plate or valve. The cranksare
tripped by different wheels, and not at the
same moment, one being on each side of the
gun, and the whole operation is almost in-
stantaneous.

In running the gun out I keep the water
out of the bore by using a convex disk of
metal, m, Fig. 13, and a lalcrel disk of rubber
in front both inserted in a recess made at the
After the discharge the bore fills,
and empties in recoiling after the front valve
is closed. ‘What is left in the 1)0117 is earried
off by a pipe, O', Fig. 1, Plate 2, and the re- -
mainder is cwught in a bag, e o ¢, which. is
pressed forward beyond the muzzle of the gun
in its recoil by the action of the spiral spring
eceon a holder, j & d, Fig. 9. It can then
be emptied and drawn back in rear of the
muzzle preparatory to loading, &c. The de-
tails of this device are not neecessary to men-
tion. It will be seen .precautions are taken
to keepthe valves tight up in place whein cov-
ering the port-hole, at same time suseceptible
of a properly easy rotation in opening them.

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent of the United States, is—

1. The combination of the outer and inner
valves, G and @, with the outer and inner
plates, A and B, surrounding the port-hole,
constructed and operated substantially as de-
scribed.

2. The combination of the valves G and G/
with their axles I and I’ and scroll-springs L
and I

3. The rocking-lever cranks ST U and &’
T U’ and their combinations with the valve-
levers N and N’ and the wheels of the gun-
carriage, substantially as described.

JOHN H. KAVANAGH.

Witnesses:
GAVION D. A. PARKS,
W. C. GOODHUE.




