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PaTeEnT OFFICE,

ITOWARD PARSONS ELWELL, OF GLOUCESTER, MASSACITUSETTS.
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SPECIFICATION forming part of Letters Patent No. 414,386, dated November b, 1889,

Apphication filed July 20, 1889, Serial No, 318,140,
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To all whom it may coneceri:

Be it known that I, HOwARD PARSONS EL-
WELL, a citizen of the United States, residing
at Gloucester, in the county of lkssex and
State of Massachusetts, have invented new
and useful Improvements in Torpedo-Launch-
ing Gear,of which the followmﬂ 1S a specifica-
tlon

My invention 1s Shown as appited to. that
class of pneumatic guns in which the com-
pression of the air is produced by an explo-
sive, such as that described 1n Letters Patent
No. 407,476, granted Dana Dudley July 23

1889, and is in part designed more pmtmu-'

larl} for launching torpedoes of the descrip-
tion of the Howell torpedo, wherein the motor
actuating the driving-gear consists of a fly-
wheel spun up to a high velocity, as deseribed
in Letters Patent No. 311:325, granted John

A. Howell January 27, 1885.
My launching-gear eonsmts of the tube CON-

taining the torpedo, provided with means
Whereby the fiy-wheel of the latteris spunup | a
{o the required velocity; means for centering
5 the torpedo in the tube, whereby the clutch of

the spinning mechanism is enabled to engage
with the cluteh of the fly-wheel; means f01‘

clamping the torpedo securely in place while |

the fly-wheel 18 being spun up; means for dis-
charging the tt:n*pedq:}j congisting In this in-
stcmce of an air- ompresmon tube connected
to the torpedo-tube in the rear of the same
for the introduction of theair, as 1n the Dud-
ley patent already referred tO, and releasing
and firing mechanism, whereby, the centering
clutch, and clamp devices belng
withdrawn and released after the requisite
velocity of the fly-wheel has been attained,
the torpedo is expelled in this instance by
the explosion of the cartridge in the air-com-
pression chamber; and my launching-gear is
further provided with a pivot or mount,
whereby it can be trained in a horizontal di-
rection.

In theaccompany ing dmwmﬂ 8, Whlﬂh 11lus-
trate myinvention, Iiwums 1 and 2 areviews
from opposite sides of the torpedo-launching

o geal,

centemng, cluteh clamp, and firing devices.
Fig. 3 isa detatl view, partly in sectmn of the

sucecessiy ely |

showing the relative locations of the

(No n"udel )

—— s

' mount, showing the induction and exhaust

steam pipes fm the spinning-gear and firing-
cylinder. Fig. 4 is a section across the dlam-
eter, and Fig. & is alongitudinal eross-section
on the line x x, fig. 4,0f the torpedo-fube,

showing the air-ring and atr-ports in the rear

of the tube. F¥ig. 6 is a side view, and Iig. 7
a cross-section, of the torpedo-tube, showing
the clamping device.
section of the torpedo-tube,showing the clutch

| mechanism;and FFig. 9is another view of part

of the same, Fig. 10 is a section across the
diameter, and Fig. 11 in part a longitudinal
cross-section, of the tube and centering de-
vice. Figs. 12, 13, and 14 are views of the fir-
ing mechanism, and Figs.15 and 106 details of
the same. |

‘A isthetorpedo-tube; B, theair-compression
tube,containing an explosive; and €, the con-
necting-tabe between the two, as deseribed in
the Dudley patent, above referred to.
The rear of the tube A, which is closed by
door A% is surrounded by the circular air-

chamber A? {o which is connected the air-in-.

duction tube C. Air-ports ¢ ¢ a lead from
chamber A® into the tube A, and are so spaced
around the latter that the alr entering from
tube C must be deflected before it can escape
into A, thus equalizing the pressure around
the inclosed torpedo. - Moreover, the ports are

directed rearwardly, 8o as to throw the blast

against the door, in place of at right angles
to the inclosed torpedo, whereby the steering-
oear is protected from an unnecessary stmin
Rmmmfr the entire length of tube A is
groove o, (see Figs. 7,10, “and 11,) into whmh
fits the lug a? of the Lt}l’pedo Fig. 11, and by
means of which the latteris inserted Wit-h the
axis of its fly-wheel in a horizontal position.
D, Figs. 10 and 11, is the stop or safety-pin,
placed immediately below the groove ¢’ of
tube A, against which the lug &® of the tor-
pedo abuts, when the latter is inserted into

the tube, and by means of whiech the cluteh

on the fly-wheel 1s brought opposite to that

~of the spinning mechanism.

The safety-pin D consists of a solid piece
of metal having an enlarged piston-head D’,
working in a box D3 secured to the bottom
of t-ube.A. A spiral sp_l‘in ¢ d holds pin D in

IFig. 8 is a view in cross-
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its normal position somewhat above the level
of the groove o/, (see Fig. 10,) the tension of
which may be adjusted by the nut d’, closing
the bottom of the box D=
withdrawn from the groove by the introduc-

tion of steam into the box D?through port d?, -

the steam being able to escape through port
d® only after it has completely withdrawn the
pin from the groove, the travel of piston D’

to open port d® being somewhat greater than
the height of the pin in groove a’. The end

- of safety-pin D which projects into the groove

20
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is beveled to the rear, in order to avoid fric-

tion in releasing the torpedo and to allow of

a certain amount of play the instant that 1t
is withdrawn.
~ E, Figs.6and 7, isthe clamping-band, which

is next brought into play after the torpedo
has been inserted, and consists of a band K,

having enlarged heads E’ E’, both band and
heads lying in a chamber a? counterbored in

the torpedo-tube. A shaft E? having reverse
serews e ¢, passes through the chamber and

the heads E’ E’ of the clamping-band E, so
that the revolution of the chaft in one direc-
tion tightens the band and in the reverse di-
rection loogensit. Clamp-shaft E*1is revolved

in either direction in the following way: Rig--

igidly mounted on one end of clamp-shaft E= is

atapper having a notched arm E°. A toothed

~ segment E*is also loosely mounted on the hub

~ thehead e? of which projects backward atright |

'35

of the tapper, and has pivoted to it a pawl ¢/,

angles through a slot €® in the segment, (see
Fig. 7,) where it rests against a cam-plate e,
bolted to tube A. On revolving segment KE*
far enough in the direction of the muzzle of

~the tube pawl ¢’ falls clear of the cam-plate

40

et engages with the notch in the tapper-arm
E3, and thus locks it to the segment, causing
the two to revolve together, loosening the
clamp. On the reverse movement the clamp
is first tightened and the pawl then lifted out
out of engagement by cam-plate e, allowing
the segment to continue its motion independ-
ently. After the torpedo has been clamped
the cluteh I is next thrown into engagement
with the end of the shaft of the fly-wheel.

-~ Qluteh F and its shaft T/ revolve in a sleeve

55

F? which in turn slides into the clutch-box
I3, bolted to the side of the torpedo-tube A.
A gear-wheel G, in normal engagement with
the intermediate gear G’ of the spinning
mechanism, is secured to the outer end of the
clutch-shaft F’, as is also a milled handle f,
for convenience in locating the teeth of the
-cluteh in proper relation to the teeth of the
clutch of the torpedo. The longitudinal
thrust of. the clutch ¥, which is sufficient to
throw it into and out of engagement with the

-~ cluteh of the fly-wheel shaft, is limited and

controlled by a pin f’/, secured to sleeve L%,
and projecting through a longitudinal slot £~
in the eluteh-box IF8, the toothed periphery of
gear-wheel G being of sufficient width to re-
main in contact with the intermediate gear
G’, whatever the position of the clutch. In

Safety-pin D is.

414,386

addition to this, another device foradvancing

and withdrawing the cluteh Figsalsoprovided.

1t consists of a toothed segment F*, mounted on
the clutch-box F3 and having in its hub a
cam-slot 73, through which projects pin 1,

the cam-slot 2 being of such shape (see Fig.

9) that through part of its revolution no for-

ward movement is given to the clutch. - Cluteh

F having been connected with the fly-wheel,
the latter is spun up to the requisite veloecity
by means of the gearing G G/, connected to
any suitable spinning device, to which steam
is supplied through pipe K> - |

- That which I have shown at H is a Parson’s

70
75

3

motor, patented October 20, 1885, of a well-

known construction, described in Letters Pat-
ent No. 328,710, and therefore requires no

further description.

The next movement is that of training the

oun, for which purpose it is mounted upon a
stand I, Figs. 1, 2, and 3, revolving upon &
circular rail I/, to which it is held by means
of the grooved band I*. Fig. 5 shows the uni-

versal joint which I have provided for the
steam supply and exhaust system, by which
| the spinning and other mechanism 1s oper-

ated, it consisting of the vertical exhaust-
pipe K, and within it the steam-supply pipe
K’, both concentric with the stand I. Over

these fits a double-elbow pipe of peculiar con-
| struction, the exterior or exhaust pipe K* be-

ing jointed-to pipe K and the interior or
steam-supply pipe K® connected to pipe K’, as

Q0

95
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follows: A collar k&, threaded only on the out-

side, is passed over pipe K, and then a sec-

ond collar &/, threaded only on the inside, is

screwed to the pipe K. A packing £*1s in-
terposed between them. The elbow-pipe is
now fitted over pipe K, screwing into the
lower collar k&, as shown, and steam-supply
pipe K? simply slipping over the end of pipe
K’, the latter having concentric grooves k’,
forming a steam-packing, which is all that is
required. It-isthus seen that the upper sys-
tem of pipes is free to turn upon the lower
when the gun is trained. DBelow the mount
thesame construction of the jointand double
elbow is followed. |

The gun having been charged and trained,
to discharge the gun all of the operations al-
ready described must be performed in the in-
verse order, in order torelease the torpedo be-
fore firing—that is to say, the safety-pin must
be first withdrawn, then the clutch released,
next the clamp loosened, the explosive in the
air-compression chamber discharged, and as
these operations are being performed the
steam is shut off from the motor. For this
purpose I have devised mechanism which au-
tomatically performs the reversals in the or-
der named at one operation. A steam-pipe !
leads from X3 to the port d* of the safety-pin
box D? and a valve L, operated by a lanyard
I/, is provided in this tube.

tube I’ leads from the port d° to the firing-
cylinder M, Figs. 1 and 6. To the piston M’
| of the firing-cylinder M is secured a rod M3

Another steam-
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~in tapper-arm K5, leaving segment E* free to

414,388

having at one end a handle m, at the other a
ack-bar m’, which gears with the teeth on
segment K of clamp shaft E? and those on
segment F* of clutech F. When the clamp
and clutch are in operation, the position of
the rack m’ is that shown in FKigs. 1 and 6—
that is to say, with the clutch I‘ thrust for-
ward and its pin /'’ in the position shown in
Fig. 9, and clamp K having been tightened,

and the pawl &’ then lifted out of the notch

. complete its movement unimpeded.

35
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|
1

~loading, with one end of a
sear P, the other arm of which bears upon

Go

The discharge of the torpedo 18 brought
about as follows: Pulling the lanvard L’ the
firing-valve L is opened and steam is admit-
ted into the safety-pin box D-, Figs. 10 and

11, through port d? and, pres&mﬁ ‘down the |

piS‘aﬁ-OWh@&d D’, withdraws safety-pin D from

eroove ¢ in front of the torpedo-lug ¢®. Pass-

ing then through tube [?it enters cylinder M,

Flgs 1 and 0, where it drives the plStOIl M’

forward, carrying with it rack-bar m’. The
latter canses seg ment EY, Figs. 6 and 7 te re-
volve, but wxﬂwnt releaqmﬂ clam D E, becau&ae
pawl 2’ is prevented from interloc]{ing with
tapper-arm E° by cam-plateet. Segment F*of
cluteh T, IFigs. 8 and 9, is at the same time
revolved; but pin /7 being in the position in
slot 7* shown in Fig. 9, the sleeve [*,and with
it clutch ¥, is at once withdrawn from the fly-
wheel without interfering with the revolution
of either. Afterthecluteh has.been released
ela,mp-beﬂment E* has revolved sufficiently
for the pawl e’ to fall free of its cam-plate to
interlock with the notch in tapper-arm E° re-
volve clamp-shaft E? and release clamp L.
An eccentric N, mounted on the other end of
clamp-shaft E~, Ti igs. 2and 7, in such relation
to the shaft as to operate only after the tor-
pedo has been unclamped, has at this moment
been revolved far enough to actuate the firing
mechanism of the alr-compression tube B b}
means of the connecting-rod 7. Af the mo-
ment the cluteh Fis detaehed apin 772,2 prop-
erly located on the side of the rack m’,comes
into contaet with a lever » on the thmttle-
valve R in the steam-pipe to motor, and dur-
ing the balance of the forward movement of
muk the valve 1s closed, c-.111’11:1;111@ off steam
from the motor.

The firing mechanism consists of a ham-
mer and mainspring of the form used in the
well-known Hotehkiss system of rapid-firing

gung, arvanged 1n the manner described be-
low, and (see Tigs. 12 and 15) has the hub

of its hammer O provided with & lug o0, in-
terlocking, when the breech is opened for
centrally-pivoted

a cam Q, Kig. 12, to which a reciprocating
movement 18 given by the connecting-rod
n, pivoted to it through a slot ¢ in plate
q’, secured to the gun, and not partaking
of the movement of the breech. When the
breech is thrown open for charging the air-
compression chamber, the sear P hooks into

' geribed.
interrelation of the devices and the neces-

the hammer O in the firing position, the other

- end of the sear resting on the lower part of

the beveled face of the cam Q. When the
ocun is fired, the connecting-rod n, actuated
by the eccentric-cam N on the clamp-shaft
E?, draws the cam Q far enough to raise the
arm of the sear P, releasing the other arm
from the lug 0. 7The hammer which has been
holding the mainspring under tension flies
forward, exploding the charge. The com-
pressed alr passing through tube C enters
through ports ¢ ¢, and, impinging against the
torpedo, expells it in the manner already de-
Various advantages follow from the

sary order in which they are caused to act.
The act of discharging the torpedo is aec-
complished, 11 one mm*ement
It is impossible to discharge the tmpedo
before every impediment to its exit 18 re-
moved. Kach obstacle is and must be com-

pletely removed before the next is touched, .

thus obviating any danger that would arise
from the %‘tOppaﬂe of one part Whﬂe the others
were acting.

- The hammer of the air-compression cham-
ber cannot be cocked until the torpedo-tube

has been loaded, the torpedo clamped, and
| theclutceh in pldce.
are performed in one movement by pulling

These last two operations

backward the rack-bar m’. The ¢lutch is re-

leased without the necessity of turning off

the steam from the spinning mechanism, and
thus retarding the fly-wheel, except in the

automatic manner as hereinbefore deseribed.

It is evident that the cluteh, the c¢lamp,
and the safety-pin can .be used alone or in
combination, and with other mechanisms
than that which I have shown for discharging

the torpedo, and that either clamp or safety-

pin may be used with torpedoes propelled by
other means than a fiy-wheel—where, for ex-
ample, 1t 1s necessary to maintain the topedo
in place against the lurching of the ship.
Neither do I limit myself to the particular
detaills of the devices shown, as they can be

widely varied without departing from the

spirit of my invention, which consists, broad-
ly, in providing means whereby the torpedo
can be securely clamped while its motor,
*whatever its deseription, 18 being set in oper-
ation, and again automatieally unclamped
prior to firing; in the automatic centering of
the torpedo; in the cluteh for the Howell tor-
pedo, automatically thrown into and out of
engagement, and 1n means whereby any or all

of these deﬂees, together with the mechanism

for discharging the torpedo, may be caused
to operate consecutively, automatically, and
in one movement.

‘Havingthus described my invention, what I
claim &S new, a,nd cle%n* to secure by Lettels
Pate;nt is—— -

‘1. In a torpedo-launching gear, the combi-
nation, with the torpedo-barrel, of the torpedo
contained therein and a centwmw or safety

the Iug o, and on cloamﬂ' the breeeh holds ! device located on the torpedo-barrel and en-
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caging with the torpedo, whereby the relative
lonn'ltudmal location ot the torpedo with re-
spect to the longitudinal axis of the torpedo-
barrel 18 mamtamed substantially as and for
the purpose described.

2. In a torpedo-launching gear, the combi-
nation, with the torpedo-barrel, of the torpedo
contained therein, a centering or safety de-
vice located on the torpedo-barrel and en-
caging with the torpedo, whereby the relative
posmon of the torpedo with respect to the

- longitudinal axis of the torpedo-barrel 1is

20

30
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malntamed and a device for automatically

operating and releasing the centering device,
substantially as desecribed.

3. In a torpedo-launching gear, the combi-
nation, with the torpedo-barrel, of the torpedo
cont&med therein and a ela,mpmrr' device lo-
cated on the torpedo-barrel and engaging with
the torpedo, whereby the relative vertical po-
sition of the torpedo with respect.to the shorter
axis of the torpedo-barrel is maintained,sub-
stantially as and for the purpose described.

4. In a torpedo-launching gear, the combi-
nation, with the torpedo-barrel, of the torpedo
contained therein, a clamping-device located
on the torpedo- barrel and engaging with the
torpedo, whereby the relative vertical posi-
tion of the tor pedo with respect to the shorter
axis of the torpedo-barrel is maintained, and

a device for automatically operating and re-

leasing the clamp, substantially as described.

5. In a tor pedo-launching gear, the combi-
nation, with the torpedo-barrel, of the torpedo
contained therein, a center inﬂ" device and a
clamping device, both located on the torpedo-

‘barrel and engaging with the torpedo,whereby
the relative posnmn of the torpedo with re-

spect to the longer and shorter axes of the bar-
rel is mamtamed substantially as set forth.

6. In a tmpedo lannching gear, the combi-

nation, with the torpedo-barrel, of the torpedo
contamed therein, a centering dewee a clamp-
ing device, both located on the tor pedo -barrel
emd engaging with the torpedo, and devices
for autom&tlcally 0pelat1nw and releasing the
centering and clam mnn* devices, substantla,lly
as deberlbed

7. In a torpedo-launching gear, the combi-
nation, with the torpedo-barrel, of a fly-wheel-
aetu&ted torpedo contained therem a clutceh
for engaging with the fly-wheel, and spinning
meehamem “wher eby the fly-wheel can be
spun up to the requisite welomty substan-
tially as set forth.

S. In a tor pedo-lfmnohmg oear, the combi-
nation, with the torpedo-barrel, of a fly-wheel-
.a,etua,ted torpedo contained theteln, a clutch
for engaging with the fly-wheel, spinning
mechamsm Whereby the fly-wheel can be spun
up, and mechanism whereby the clutch can
be thrown into engagement with the fiy-wheel

and withdrawn from the same, the disengage-
ment oceurring without necessarily et()ppmn'

the running of the spinning mechanism, sub-

" ]
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9. In a torpedo-launching gear, the combi-

nation, with the torpedo-barrel, of a fly-wheel- |

actuated torpedo contained therein, a cluteh
for engaging with the fly-wheel, spinning
mechanism whereby the fly-wheel can be spun
up, and mechanism for automatically engag-
ing and disengaging the clutch, the dlsen-
ﬂa,e'ement occurring without necessarﬂy stop-
ping the running of the spinning mechanism,
substantially as descl ibed.

10. In a torpedo-launching gear, the com-

75

bination, with the torpedo-barrel, of a motor- -

actuated torpedo contained therein, a driving
device exterior to the torpedo for setting the
motor in operation, a device for connecting
and disconnecting the motor from its exterior
driving mecha,msm a centering device and a
dampmﬁ' device, both located on the tor pedo-
tube and engaging with the torpedo, and de-
vices whereby the centermg and elampmfr de-
vices and the motor-connection with its exte-
rior driving mechanism are auntomatically and
suceebswely operated and released, substan-
tially as described.

11. In a torpedo-launching gem the com-
bination, with the torpedo-barrel provided

30

90

with a Ieeeptacle containing the expelling

agent, of the torpedo contamed therein, a de-
vice located on the torpedo-tube for centelmﬂ'
the torpedo, a device for operating and rele&s-

ing the centering device, and eonnectlons be-

tween said 1ecepta,cle and the centering de-
vice whereby on the release of the centelmrr
device the torpedo is automatically _dls-
charged, substantially as deseribed.

12. In a torpedo-launching gear, the com-
bination, with the torpedo-barrel provided
with a receptacle containing the expelling
agent, of the torpedo c,ontamed therein, a
clamp located on the torpedo- -tube for clamp—
ing the torpedo, a device located on the tor-
pedo -tube for operating and releasing the
clamp, and connections between sald recep-
tacle and clamp whereby on the release of
the clamp the torpedo - is automatically dls—
charged, substantially as described.

13. In a torpedo-launching gear, the com-

| bination, with the torpedo-barrel provided

with a receptacle containing the expelling
agent, of the torpedo contained therein, a cen-
teunn‘ device located on the tor pedo-barrel
for centerme the torpedo, a device for oper-

ating and releasmn* the centering device, a

clam, p located on the torpedo-barrel for clamp-
ing the torpedo, a clamp operating and releas-
ing deviece and suitable connections between
sald receptacle, and centering and releasing
devices whereby on the 1e1ea,ee of the center-
ing device the torpedo is automatically un-
clamped and discharged, subst&ntmlly as de-
scribed. |

14. In a torpedo-launching gear, the con-
hination, with the torpedo-barrel provided
with a receptacle containing the expelling

agent, of a motor-actuated torpedo contained

stantially as and for the purpose described. | therein, driving mechanism exterior to the
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torpedo for seiting the motfor in operation, a
clutch for connecting and disconnecting the
torpedo-motor and its exterior driving mech-

anism, a centering device located on the tor-

pedo-barrel for centering the torpedo, a de-
vice {or operating and releasing the same, a
clamping device located on the torpedo-tube
tor clamping the torpedo, a device for operat-
ing and releasing the same, and suitable con-

nections bhetween sald receptacle, clamp,

cluteh, and centering device, whereby on the

release of the centelmw devwe the torpedo is
automﬂtle&lly and suece%wel} released from
the centering device, the driving mechanism,
and the elmnp and is finally discharged, sub-
stantially as deseribed.

15. In a pneumatic torpedo-launching gear,

the combination, with the torpedo-tube A and
alr-induction tube O, of the circular air-cham-
ber A® having the rearwardly-inclined air-
ports ¢ ¢ a, sub&tfmtmlly as and for the pur-
pose descnbed

16. In & torpedo-launching gear, the combi-
nation, mih the torpedo-tabe A, having the
frmm'e a’, of the torpedo having the hw a2,

whereby Llle torpedo 18 m:aerted in a deter-

mined position with respect to the tube A,
substantially as deseribed. |

17. In a torpedo-launching gear, the combi-
nation, with the torpedo-tube A, of the pro-

jecting safety-pin D, having the piston-head

D', working in the cylinder-box D? ports ?

d°, spring d, and adjusting-nut -d’, substan-

tially as and for the purpose set forth.

18. In a torpedo-launching gear, the combi-
nation, with the torpedo-tube A, having the
counterbored chamber ¢® on the Inner cir-
cumference of the tube, of the clamping-band
E, located in said chamber and having en-

larged heads K E’, clamping-shaft K- hav-

Ing reverse-screws e g, passing through the

- said heads E' E/, thetapperhaving the notehed

5O

bo

arm E°, mounted on said shaft, the toothed
segment E? loosely mounted on said shaft
and having the pivoted pawl e’, its head &3,
projecting throuﬂ*h slot & 111 the segment,
cam-plate e, and rack-bar m/ , W hereb3 .J when

- the rack is pulled backward, the clamping-

band 1s tightened and when drawn forward

the clamping-band is released, substantially

as set forth.
19. In a torpedo-launching gear, the combi-
nation, with the torped&-tube A and a fly-
wheel-&ctua‘ted torpedo contained therein, of
the cluteh K, mounted on the cluteh-shaft ¥,
the sleeve I, having the pin f’, the clutch-
box I3, having the longitudinal slot f? the
toothed segment EF* having the slot 7%, and
the rack-bar m’, whereby, when the rack-bar
is pulled backward, the eluteh is thrown into
engagement with the hub. of the fiy-wheel
and when thrust forward is released, sub-
stantially as described.
20. In a torpedo-launching gear, the combi-
nation, with the torpedo-tube A and a fly-
Wheelﬁactlmted torpedo, of the cluteh, as de-

-l

scribed, means for revolving the cluteh, con-
neetmn* mechanism, and the milled handle 7,
Whereby the clutch and fly-wheel can be re-
volved and thrown in and outof engagement,

substantially as described.
21. In a torpedo-launching gear, the e0mb1-

nation, with torpedo-tube A, of the clamping
dewee, the eccentric N, mounted on the shaft

E? of the clamp, the connecting-rod n, the
plate ¢/, having the slot ¢, the cam Q, pwoted

to the connectmﬂﬂmd n and reciprocating in

the slot ¢ in conueetlon with the eccentrie N,
the pivoted lever P, and firing meehamsm

actuated by the vibration of the lever sub-

stantmllv a3 setl forth.
22. In a torpedo-launching gear, the com-

bination, with the torpedo-tube A and a fly-
wheel—opemted torpedo, of the clamping de-
vice, as described, having the toothed seg-
ment E4 pawle’, a11c1‘e&m~plate ¢, the eluteh.
¥, as described, having the toothed segment
'Y the eccentric N, mountied on the shaft of
the clamping device, having the connecting-
rod #n, the cam Q, and the lever P, as de-
scribed, firing mechanism released by the le-
ver P, and the rack-bar ', whereby, when
the rack-bar is pulled backward, the clamp
and clutch are successivelytightened and the

firing mechanism set, and when thrust for-

W ard are SHCCQ&:SITPh’ released, substantially

as described.
23. The combination, with a steani-actu-
ated torpedo-launching gear, of the revolving

' stand or mount having the pivoted steam-

connections eonsisting of the exhaust-pipe K,
the concentric steam-supply pipe K’, concen-
trically grooved at the joint, the double elbow
consisting of the e\haust—p}pe K? and the in-
terior steam-suppl}f pipe KZ the collars kand
k', threaded as described, and the packing &7,
SlletalltlaH} a8 described. |

24. In a torpedo-launching gear, the com-
bination, with the torpedo-tube A and theily-
wheel-actuated torpedo contained therein, the
air-compression tube B, the connecting-tube
C, and the air-chamber A’, of the firing-cyl-
inder M, the piston-head M/, rod and rack-bar
M? m/’, the centering device, the clamping de-
vice, the clutching device, and spinning de-
vice, all constructed and operated as de-
SCI‘Ide the pivoted stand, and the pivoted
steam Supph and exhaust pipes and their
connections, pipes K* [ I/, the eccentric N,
mounted on the clamp-shaft K3, its link-con-
nection, the plate ¢, having the slot ¢, the
cam Q, the sear P, the hammer O, having the
lug ¢ and operating mechanism, and the fir-
ing-valve L, substantially as and for the pur-
pose set forth.

25. In a torpedo-launching gear, the com-
bination, with the torpedo-tube A and the fiy-
wheel-actuated torpedo contained therein, the
air-compression tube B, the connecting-tube
C, and air-chamber A’, of the ﬁrmﬂ'-cylmder
M, piston-head M’, rod and rack-bar M= m/,
the centering deviee, the elawping device, the
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“clutching device, the spinning device,alleon- | In testimony whereof I have hereunto.set 1o
structed and operated as described, the piv- | my hand in the presence of two subsecribing
~ oted stand, the pivoted steam supply and ex- | witnesses.
haust pipes and their connections, pipes K° (| o o
¢ I/, valve R, having lever-arm 7/, stop m® on | HOWARD PARSONS ELWELL.
rack-bar m’, the eccentric N, mounted on | |
clamp-shaft E? the firing device operated | Witnesses: -
~ thereby, and the firing-valve L, substantially ~ JOHN ALLAN,
~as and for the purpose setforth. . - EDWARD E. GISBURNE.
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