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To el whome it g concerie:

Be it known that I Frank M. Leavirr, a
citizen of the United States, residing in the
borowgh of Brooklyn, county of Kings, city

ad State of New York, have invented cor-
tainnew and aseful Improvements in Start- |

ing-Valves for Automobile Torpedoes or the
Like, of which the following is a specification.

~Thismvention provides a valve Tor adimit-
ting a flow of ﬂili(l uder pressure to start an
Cngine.
attomobile torpedoes where 1t is required to

start the flow of comipressed air to the engine

during the cjection of the torpedo from the
liunehing-tube. In the Whitehead torpedo,
for examiple, this starting-valve is operated

mechanteally by .hunlm-.:h&]mt:i arm project- |

iy from the shell of the torpedo, and whieh
as the Intter s foreed 1’111‘{}11;{‘1 the launching-
tube engages a projection in the latter by
whicly the arm i thrown back., This move-
ment of the arm is communicated mechan-
ieally to the valve to admit the compressed
My mvention avolds the
use of mechanieally-engue ing parts and util-
izex Tor the purpose of openaag the valve the
gaseous pressure withun the launching-tube
by which the torpedo is ejected.  This pres-
sure o comnmonly derived from the combus-
tion of an explosive at the breech of the
luunciung-tube.

According to my invention the gascous

Cressure acts upon a diaphragim or other
quivalent moving part. which it displaces
aid which in turn operates the nmin air-

valve or throttle-valve Lo adnnt air to the en- |

oe,
r-" - . * . "
In the accompanying drawings, Figure 1

turpedo, showing one mode of applying the

rmproved valve provided by my mvention.

1. 2 s a vertieal section of the valve in its
closed position.  Fig. 3 is a similar section of
the valve in its open position. Fig. 4 is a
transverse section through the auxiliary
valve. Iig. 5 is a vertical section of the in-
ner shell removed.  Figs. 6 and 7 are eleva-
tions of the auxiliary valve removed. TFig. 8
18 an elevation of the tappet or plunger V.
I9g. 9 15 a section of the main valve, showing
a modification.

Referring to Fig. 1, let A designate the

It s eapecially desipned for use in |
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-crreular shell

. !
shell of the torpedo; B, the compressed-air
reservowr or flask; C, any usual or suitable

Nilhing valve or plug through which com-

pressed air may be charged into the flask; D,
the starting-valve; E, the reducing-valve, and
I' the engine ol motor, which in this case is
shown as a turbine, although any kind of en-
gine may be used.  From the flask B the com-
pressed alr passes by a pipe a to the inlet of
the valve D), thence by apipeb to the regulator
E, and thence by a pipe ¢ to the inlet of the
nozzle ¢ of the turbine. This arrangement
may of course be greatly varied.

The preferred construction of the valve D
is shown in Figs. 2, 3, and 4. The valve is
best construeted with an outer shell G and an
inner shell or bushing H, fixed in place there-
im-—for exaimple, by screwing up a ring 1 be-
hmd it.  The shell G is formed with a valve-

scat ¢, separating 1ts inlet-chamber @’ from its

discharge-chamber &', Within the shell G is
a suitable valve Ik, adapted to close against
the seat ¢ and constructed as a piston or
plunger moving freely within the shell H,
with which 1t makes a close working fit, but
preferably without any packing, so as to per-
mit a slight leakage past the piston, or any
other means for slowly admitting fluid past
the valve may be used.  This valve K is nor-
mully held to its seat by the pressure of a
spring |, which s mnveniz‘mﬂ]}—' apphed to
act against o valve-stem M, the spring being
housed m s tubular extension G of the shell
(i, which 1s closed at its outer end by a suit-
able cap M’. The piston of the valve K
when closed 1s pressed to its seat by the pres-
sure of air acting against its rear face in a

_ _, - chamber ) into which compressed air flows
18 & verlical section through a fragment of a |

through the narrow space around the piston.
A diaphragin P is arranged to be exposed

‘to the gascous pressure generated during the
firing of the torpedo. It may be arranged

as shown in Fig. 1, where it is mmounted in an
opening formed in the shell of the torpedo.
The run of the diaphragm is fastened to a
1 Q, forming a chamber, within
which 15 inclosed a disk R, which backs the
diaphragm, and when the latter is forced in-

| wardly by .the pressure communicates mo-
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tion to & pin or valve-stem S, which is con-

| nected to an auxiliary valve T. Instead of

the diaphragm any other equivalent moving
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part may be provided. The stem S and valve

T preferably are arranged transversely to the
axis of the main valve: but this 1s not essen-
tial. The valve T closes against a seat 4,
which on one side mmmunicatea,

communicates, through a port 3, with the
A spring '
up the valve T, the latter being prefembly
a Iplunger working m a cylin-
H’ in the shell B and accessl-
the latter and unscrewing &

now be understood.
launching the plug C is opened
to admt comFresse:d air through pipe ¢ t0
The air-pressure

e valve agalnst

the spring M until sufficient
_ the valve K into
the chamber f to codperate with the spring
(See Fig. 2.) T‘i)lere—.

in the chamber f, acting
on the back of the valve
than that agamnst which acts the air-pres-
sure in the chamber ', holds the valve pressed
| At the instant of firing

the gaseous pressure . the launching-tube
presses 10 the diaphragm, as shown in ¥Fig. 3,
and unseats the auxihary valve T, thereby
providing an escape for the pressuro confined

This relieves

piston-valve K and permits the pressuro in
the :nlet-chamber @’ to force back the valve
to the position shown in Fig. 3.

in the chamber f, which accordingly blows
out through the port 1, seal %, and port f.
the pressure on the

alr throu%h the pipe b to the pr{aﬁsu_re.-regul .-
tor & and to the engine, and this flow con-

tinues during the entire run of the torpedo.
1t is desirable to prevent any further leakage
of compressed alr back of the valve K, since
the air thus leaking past 1t would simply blow
out through the ports i ¢ h and be wasted.
this, the rear race of the piston-
valve K is made to act aoginst a valve-seat 1,
being preferably groun to fit this seat, as
cubstantially tight joint 18 made.

The diaphragm I remains depressed only
while it 1s subjected to gaseous pressure in
the launching - tube. Upon the ejection of
the torpedo it 18 released from. this pressure,
the valve T would then reseat 1self, af-

ter which any leakage of compressed air past

‘he main valve K into the chamber f might .

in course of time develop
this chamber as 1o force the valve K

U is arranged to press

back of the |

ipng into the soeket or chambet in w
f | plunger V works.

<o that in the position shown in Kig. 3.

posed 1o be {.}pﬂrﬂ-t.&‘,-d by

814,055

means for holding he valve T unseated.
little plunger or ta pet V, Fig. &, is arrangec
to work In & suit&hfe guide or socket V' in the
lining-shell H and has a head & in position Lo
he struck by the piston-valve K in 1ls open-
ing movement, whereby the plunger V is dis-
plaue-d. ¢ forced back to the position shown
in Fig. 3. In this movement & shoulder ¢ on
this plunger acts against an incline m, formed
in a recess in the body of the valve T, and
acts to press Jownwardly against the valve
T, and thereby to torce this valve fully open
and hold it in this position. 1t will be so
held as long as the main valve K remains im
the open position. 1t thus insures that the
chamber f behind the main valve chall be
kept In open ~ommunication with the exter-
nal air, so that no pressure cat accumulate m
it, and the main valve cannot be reseated.
At the end of the rum, when the supply ot

pressure
the spring M to restore tl
seat. Thereupon spring restores
jJunger V to its original position, thereby
ceeing the valve T and permitting its spring
U to close it against ts seat. Thus the parts
are restored to gheir original position ready
for the next operation.

Preferably a hand-operated rélief-cock W
is provided ‘n order that the starting-valve
D may be opened at will, as 1s required for

 making an experimental or test run of the

] L]

To this end, communication is al-
hotween the ~hamber 1 and the inlet
of a passage P, open-
hich tho

enEIne,
forded

to the cock W by mieatis

It must not be ferred from the partieu-

larity of Jetail with which 1 have described
and illustrated the preferred form of my In-
vention that 1 am necessarily pestricted 10
the particular ~onstruction herein
My invention 15, th fact, susceptible of a wide
range of odifieation within the judgment
and skill of & echanic or constructor. For
example, 1 am not to be ynderstood as Jim-
ited to the main valve being necessarily a
piston.—valve, nor to the auxiliary valve being
Hecessarily a plunger of tappet valve, nor Lo
the means for retaining the valve opet bheing
a tappet o plunger displaced by the main
valve. | | -
0 shows & modification 1in which the
plunger V is omitted, and hstead a tappets
stemn VZis fixed to the rear of the valve K and
carries a projectton I, which acts against the
‘noline m in place of the shoulder L the con-
struction first described.

What L elaimis— *

i A starting- valve for admitting fluid-
pressure to an engine, sing a valve
member and 2 jovable pary,
fluid-pressure ang

set Torth.
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adapted when displaced thereby to operate
the valve member to open the valve and start
the engine.

2. A starting-valve for an automobile tor-
pedo, comprising a valve member and a dia-

phragin connected to operate it and eXposed
to be operated by external flurd - pressure,

whereby such pressure during the lannching
of the torpedo acts through the :
to open the starting-valve and sturt the en-

diaphragm !

oine,

3. A starting - valve for admitting fluid-

pressure to an engine, COMPIISING & MAain

valve, an auxiliary valve controlting it, and a

diaphragm connccted to operate the suxil- F

1ary valve and exposed to be operated by
Rutd-pressure, whereby such pressure acting
through the diaphragm and auxtliary valve
opens the main valve to start the envine.

4. A starting-valve for an automobile tor-
pedo comprising a main valve, an auxHiary
valve controlling it, and a dinphragm con-
nected to operate the auxiliary valve and ex- |
posed to be operated by external tluid-pres-
sure, whereby  such  pressure during the

faunching of the torpedo acts through the |
- maws open to prevent premature closing

diaphragm and auxiliary valve to open the
main valve and start the engine.

5. A starting - valve comprising a shell
forming a chamber, & main valve movable
therein, an auxiliary valve con trofling-a vént-

passage [rom said chamber, and a diaphracm
for operaling said auxiliary valve,

6. A starting-valve comprising o shell hav-
g an inlet and outlet chamber, and an in- E
terposed seat, a main valve movable therpe-
I against said seat, a chamber behind said

valve communicativg through a restricted
passage with a source of pressure, an auxil-

1ary valve controlling a vent-passage from |
sald latter chamber, and means for operating |

sald auxiliary valve.
7. Astarting-valve com prising ashell hav-
g a seat and inlet and outlet chambers, a |

main valve moving in the inlet-chamber |

aganst said seat, having means for slowly ad-

mitting fluid to the chamber behind sajd |

- valve to seat said valve, a vent-passage from
said latter chainber to the

R exterior, and an
auxiliary valve for con troliing said vent.
S. A starting-valve for an automobile tor-

- pedo, comprising a valve member, & dia-

phragmn connected to operate it and exposed
to be operated by external ﬂLlider{ESSﬂre,
whereby such pressure during the launching
of the torpedo acts through the diaphragm to

open the valve, and means for holding the

- valve open during the run of the torpedo.

9. A starting-valve for an automobile tor-
pedo, comprising a main valve, an auxiligry
valve controlling it, a dia hragm connected
to operate the auxtliary valve and exposed to
he operated by external Huid-pressure, and
means for holdmg the auxiliary valve open

- during the run of Lthe torpedo to prevent pre-

mature closing of the mam valve, |
10. A starting-valve comprising a shell, a

- main valve movable therein, having means
for slowly admitting fluid behind said valve

to close 1t, a vertt for escaping said pressure
to open the valve, an auxiliary valve control-
ing said vent, and means for holding said
auxtliary valve open while the main valve re-

thereof.

1. A starting-valve comprising a shell,
with inlet and outlet chambers, a seat be-
tween them, and a back seat, a main valve
movable against either seat, and an auxiliary
valve controlling the movements of the main
valve. |
* 120 A starting-valve comprising a shell, a

maln valve K, an auxiliary valve T, a dia-

ptiragm for opening said auxtliary valve, and
a tappet V adapted to be displaced by the

Copening of the main valve and to engagre and

hold the auxiliary valve,
I witness whereof I have hereunto siened

iy name in the presence of two sibscribing
witnesses.
| FRANK M. LEAVITT.
Witnesses:

Domingo A. Usina,
Frenp Wurrs,
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