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To all whom it may concern:

Be 1t known that I, Tuoomas LumoroLp

WILLSON, of the city of Ottawa, in the county |

of Carleton, Province of Ont: ario, Canadi,
have invented certain new and useful Im-
provements in Fog Signaling Apparatus, of
which the following 1s a specification,

‘My invention relates to improvements in
fog signaling apparatus, and the objects ol my
invention are to pruvnle a simple and effi-

cient form of fogsignahing apparatus for light-
ships, buoys, submarine bells, or other foca-
tion on land or sea, which will operate con-

tinuously without attentmn for long periods

of time and W1tl1 & minimum cost for OpeTiL-

tion.
Fog signaling apparatus, as at present con-

'Structul dﬁ.,]}em]b for operation, either on the

wave motion communicated to the appara-

tus through the medium of a buoy, or on a
mechanical motor, such as a steam or gas
engine, which either operates to pmduf-ﬂ the
wnzﬂ 1tself or controls the admission of the
sound- produunw medium to the signaling
apparatus.

motion have the disadvantage that they are
silent 1n a calm sea, whiie those operated or
controlled by a medmm(,al motor are gener-
ally costly i construction and require con-
stant attention and repa,lr to keep 1n opera-
tion. ,
My invention overcomes the delects of
both these types of apparatus and provides a
continuously and automatically operating
signal which may be placed in any location on
land or sea and which is directly operated by
the periodic explosion of a suitable explosive

- mixture.

40

In a preferable form, a bell is rung through
the medium of a [m:-]ec tile  discharged
against it by the force of the e\p]nsmn “In
the alternative form, the bell is replaced by a

. megaphone or other sound- imtensifying de-

50

vice which accentuates the noise of the ex-

plosion.
An embodlment of the mventum s 1llus-

trated 1n the accompanvmff drawings, in

- which,

qure 118 a side view ]mrtmﬂgr in section
of the apparatus embodying my mvention.
Fig. 2 13 a sectional view along tlw line 2-—2,
Flfr 1. Fig. 3 18 a ae(*tlomll view on the
line 3— 3, FID' 1. Thg. 4 is a sectional view
of the needle contmlhnﬂ‘ valve. TFig. 5 1s a
central vertical section through the appa-
ratus used to alternately turn the supply of

Those depending on the wave

explosive fluid oftf and on for predetermined
pertods of timo Fig. 6 18 a sectional detail
along the Fig. 5. Fig. 7 1s a top
VIew “of the : appar a,tu.s shown in 1 e 5. Hig.
S 1s u perspective view of the Inter ior mechan-
1sm of the device shownin Fig. 3. Fig. 91sa
sectional detail of the means for mixing air
with the explosive fluid.  Fig. 10 illustrates
my invention as applied to & combined bell
and hehting buoy.  Fig. 11 1s a vertical sec-
t1on b]l(}WIIIU‘ a modified form of the inven-
tion.  Fie. 12 1s a vertical section illustrat-
in;:_z, an alternative form of the invention.

In the drawings, like letters and figures of
reference indicate corr esponding p arts in each
ficure.

lwferlmn to the embodiment illustrated
i Figs: to 0, A represents a bell, suitably
auppmtml below which is the e\ploslon
chamber B connected by suitable conduct-
ing piping « with the supply of ‘explosive
fluid.  Inserted in the conducting pipe @
are a gas pressure regulator € a needle con-
tmlhun lve P, a Jevice D for alternately

turning the aupplv of explosive off and on,
for mixinei air with the ex-~

and a device 1
plosive flund. The 0\})[{)%1011 chamber B 1Is

preferably in the form of an mverted cone,
having the inlet port z at the constricted
bottom thereof and the outlet port 4" in the
top of a diameter nearly equal to that of the
top of the chamber itself.  On ‘the exterior
of the top of the explosion chamber, oppo-
site the port O, a valve seat ¢ 1s formed in
which a striker (shown here as a ball I¥), or
other form of projectile, seats, the said ball
heing of such weight that it will be raised oft
its seat by the force of an explosion .within
the chamber and be discharged against the
bell.  To gutde the ball F when {liadla.rﬂ'ed
I provide a tubular extension ¢ on the ex-
plosion chamber, having an inner diameter

substantially equa] to that of the ball:

Means are provided to enable the products
of combustion to escape as soon as the ball
has noved a determined distance, the means
I have shown being channels formed in the
upper part of the tubular extension aclapted
to permit the escape of the produets of com-
bustion, around the ball,
passe( the lower portion e,

Suitable means are provided for wmtmﬂ'
the mixture within the chamber, prefem,bly
being automatically operated by the passage
of gas through the chamber. The means |

as soon as 1t has
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gas burner G disposed near the oulet of a

small conducting passage-way ¢ which ex-

~ tends through the explosion chamber near

20

the top thereof.

The device D for alternately turning off
and on the -supply of explosive fluid and
which thus serves to prevent firing back, as

- nereinafter described, may be any of the

25

verious types-of similar apparatus employed

-with intermittently burning or flashing oas

30

lights. " That which I have illustrated, and

which, for the sake of clearness, I will now
deseribe, consists of a casing H formed with

20 upper part m and a base n, which is pro-

vided with an inlet port o and an outlet port

- P, which communicate respectively with con-

35

duiis ¢ and 7, formed integral with the base

and to which is connected the conducting

piping @.

1he passage of the explosive medium, Or-

dinarily gas, through the inlet and outiet .

poris, 1s controlled by valve disks s and ¢,

supported on the extremities -of a lever «

£0

- base.  The tilting of this lever u is automai-
icaily controlled by the passage of the gas

the casing, the inlet port will be automatic- hiring back in the piping is prevented by the 110
ally closed and the cutlet port opened, and | puffs or plugs of pure air intervening be-
then again, when this gas has passed out, the | tween the puffs or plugs of the explosive mix-
-cutiet port will be closed and the inlet port | ture of air and.gas. The amount of the pres-
opened. The means I show to accomplish | sure of the gas ted into the device D is con-. =
50 this, comprise a lever w pivoted to a stand- | trolled by a needle valve P, or other suitekls 115~

centrally pivoted to a projecting lug » on the

nto the casing, its regulation being such that
when a certain amount of gas has passed into

ard x formed integral with the base, the OP-

“posite end of the lever having pivoted there-

to, a U-shaped de
having arms 7 anc
in tracks 5 and 6, which

endent spring member v

are secured to and

- upwardly extend from the base. The ex-
tremities of the arms 7 and 8 of the.spring |

~ member are connected to the lever u near the

" end thereof by
60

means of toggle wires 9 and
10, the fength of each of which is slightly

greater than the distance between the arms

and the lever, whereby they will always tend
to assume a1 inclined position, relatively to

1o the explosion chamber.

8, adapted to reciprocate -

283,089

moved until the points of attachment of the
wires 9 and 10 to the arms 7 and 8 have
assed above the points of attachment to the

lever u, when the lever 4 will operate quickl]
} r ]

trolled.

In operation, the gas passes into the cas-
g, raising the flexible diaphragm 12 and the

lever w. As soon as the lever w has been

raised sufficiently to move the extremities of
the wires 9 and 10 above the points of at-
tachment to the lever u,.the spring member
will operate to reverse the

& 'the device K for mixing air with the ex- | under the action of the toggle wires 9 and 10, 74
" plosive fluid may be of any desired and well | actuated by the spring member 7, moving
known character, that I have illustrated | the disk o down, and closing the inlet port,
being shown in Fig. 9 and consisting of a | its position after this movement, being indi-
- nozzie 1, through which the explosive fluid | cated in dotted lines m Fig. 6. '
790 discharges into a chamber 4 having aper- The movement of the lever w is controlled 75
tures £ therein, through which’ the air may | by the amount of gas in the casing, the top
be drawn in, and a combining tube I, above | of the casing being provided with a dome 11,
‘the mixing chamber, in which the air and | the bottorn of which is closed by a flexible
. explosive mixture may thoroughly com- diaphragm 12 pressed toward its lowest po-
26 mingle, prior to their passage through the | sition "bff a suitable spring 13 and connected go
o p}.%i;lg ¢ 1o the explosion chamber B. by a bolt 14, or other connecting means Wlt_h |
- WWhen the apparatus is used in locations | the lever w. The tension of the spring 13 is
~ exposed to the weather, it will be necessary regulated by a screw 15 extending through
- to surtound the burner G and device E with | the top of the casing, whereby the pressure
suitable protecting casings % and 23. - at which the diaphragm will operate, is con- g5

00

position of the

toggle wires and so depress the end of the.

lever u, closing the inlet port and opening the
outlet port. This enables the gas to pass out
by its own expansion, and proceed on its Way

out, the diaphragm 12, under the action of
the spring, lowers, lowering the lever w,

which, lowering the extremities of the toggle

wires, will cause the spring member t0 oper-

inlet port and close the outlet port. This

~will cause the gas to pass to the air mixing
device E in puffs, which will result in alter-

- As the gas passes

95 -

106G

‘ate them in a reverse manmner to open the

105

nate pufls of pure air, and mixed air and gas

which will pass in succession through the pip-
ing @ into the explosion chamber. ~Thus any

device. That illustrated comprises a casing -

24 having a conical seat 25 therein, against
which the conical end 26 of the screw 27 ex-
tending through the casing is adapted to fit.

The pressure of the gas is controlled by the

amount of space between the end of the
screw and the seat. The flow of gas is ren-
dered uniform in character by a suitable oas
pressure regulator C of any suitable form
which, being well known in the art, need not
be here described. , |

in the operation of the device, the burner
G 1s kept burning continuously, and the éx-

120

195

each other. By this means, when the end 'of |

. By , plosive fluid, which.is preferably the same
65 the lever w is raised, the lever 4 will not be |

gas as 1s supplied to the burner (3, is passed 130
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through the pressure regulator C and needle |

valve P and then through the device D,
which causes it to pass in pufls through the

‘nozzle 1, whence it draws the air in through

the ports &£ and passest hrough the combin-
ing tube [ and conducting piping @ into the
bottom of the explosion chamber. Here, as
the suppty 1s continued, the explosive mix-
ture of gas and air rises gradually to the top
of the chamber, where a small portion of it

passes out through the passageway ¢, and

emng toemted by the flame of the burner G,
communicates the ignition to the explosive
mixture now fiulling the chamber B. This

causes an explosion of the same, which lifts
‘the ball I off its seat and discharges it with

- great force against the bell A ringing the

- 20

29

-f&ﬁs

30

39

40

45

o0

290

K0

6o

S&nle- . .
It will be observed that the force of the
explosion is intensified by the construetion

of the tubular extension ¢ which prevents
of the gas escaping until the ball has.

any _
moved passed the beginning of the channels
. After the explosion the passageway ¢,
as well as the chamber itself, are cleared by
the products of combustion passing out.

But the spent gases pass out with the refill-

g of the chamber, and, as the ball instantly
back after the explosion and stroke it
falls upon the gases which are still in the
chamber and passageway for the ball, so
that the ball 1s cushioned by the gases con-
tained 1n the chamber and passage. The
explosion having taken place, back firing of
the device I is prevented by the device D,
causing alternate pufls of air and explosive
mixture to pass through the piping «, and
betore another explosion takes place, the
explosion chamber B must be again grad-
ually filled from the bottom, when the ac-
tion will be again repeated.

It 1s evident that the periodicity of the

explosion 1s controlled by the speed with

which the explosive mixture is foreced into
the chamber and this will depend on the
pressure of the gas itself, and hence, by regu-
lating the needle valve, the periodicity of
the explosion may be controlled. -The
periodicity 1s also to a certain extent, influ-
enced by the size of the passage-way ¢, as

‘the products of combustion from one ex-

plosion, must be cleared out of this, before
the next can take place.

Referring to the application of the device
to gas buoys, as illustrated in Fig. 10, T is
the float chamber of the buoy, which sup-
ports the gas generator tube J, from the top

of which the conducting pipe 16 leads to the

lamp K, supported in a suitable frame 1.
A suitable bell M is also supported on the
frame, below which the explosion chamber
B 1s arrangéd, together with the remaining
parts of my apparatus .as hereinbefore de-

~scribed. Branch conducting pipes 17 and

18 lead from the conducting pipe 16 to sup-

ply the gas burner (z and the explosion cham-
ber respectively.

In the modified form illustrated in Fig. 11,
the port & 1mn the top of the explosion cham-
ber 1s closed by a plate 19 connected to the
lever 20 pivoted to the prejection 21 on the
side of the explosion chamber. In this
modification the striker is in the form of an
arm 22 which extends from the plate 19 and
thus, when an explosion occurs within the
chamber, the plate will be raised, swinging
on the pivoted arm 20 and causing the
striker 22 to hit the bell. In the alternative

form illustrated in. Fig. 12, the port b’ has

connected thereto, a megaphone N or other
sound intensifying device, whereby the noise
of the explosivn will be intensified to give
a warning signal. The explosions are as
usual, produced 1n this case by the pass-
ing of the gaseous mixture through the port
g of the burner (. | |

The operation of the preferable form of

g

70

80

bell striking means illustrated, will produce

a very loud and clear ringing of the bell, the
ball on striking the bell rebounding very
quickly owing to its own weight and the
force of its 1mpact, thus eliminating any

deadening sound on the bell such as is difli-

cult to avoild in the ordimary bell clapper.
The products of combustion passing freely
out, clear the chamber and outlet passage-
ways therein. '

1t will be observed that mymode of opera-

tion differs entirely from that hitherto em-

ployed, 1n which the explosive mixture ‘'was

-compressed in a chamber artl then exploded,

since the mixture i1s not compressed but
flows freely through the chamber at sub-
stantially atmospheric pressure. '

While an embodiment of the invention

has been described herein with oreat par-

ticularity of detail, yet it will be readily un-
derstood that in carrying out the construec-
tion of the same, changes within the scope
of the appended claims, may be made, with-

out departing from the spirit of the inven-

tion
What 1 claim as my invention is:— ¢
1. A signaling apparatus including ‘a

striker, a sounding device operated thereby
and an explosion device directly operatmg
the striker, | g

2. A signaling device including a wvibra-
tory sound producing means, an explosion

device operating intermittently at atmos-

pherie pressure, and means for directly ap-
plying the force of the explosions to vibrate
the sound producing means.

3. A signaling apparatus ncluding a
striker,. a sounding device operated thereby,
means tor producing explosions of gas at at-
mospheric pressure, and means for applying

‘the force of the explosions to operake- the

striker. _ o .
4. A signaling apparatus, including a bell,

.

20

109

110

113

LAY,

130
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a projectile means for creating an e;iplosibn, |
- means for applying the force of the explosion
~ to direct the lpmjectile against the belE

5. A signaling apparatus including in com- |

5 “bination, means for producing an explosive
mixture, means for i1gniting said mixture at
substantially atmospheric pressure to pro-
duce an explosion and signaling means oper-

ated by the explosion. -

6. A signaling apparatus including in com-
bination, an explosion chamber having per-
manent communication with the open air,
means for- introducing an explosive mixture
to the chamber, means for igniting the
mixture in the.chamber, and signaling means
gpemted‘by an explosion within the cham-
- ber. . |
7. A signaling apparatus including in com-

- bination an explosion chamber having a per-

20 manently open port, means for introducing

an explosive mixture at substantially atmos-

~ pheric pressure into the chamber, a gas
burner exterior to the chamber adjacent to

the port therein, adapted to {ignite the mix-

ture through the port and signaling means

operated by an eprosion within the chamber.
. -8. The combination with a gas containing |
buoy, of a sounding device, a striker there-

- tor, and an explosion device directly oper-

- 30 ating the striker and adapted to be operated

" by the gas carried by the buoy. . .

- 9. The combination with a buoy, and gas
- generating means thereon, of means for peri-
- odically producing explosions of a portion of
35 sald gas, and signaling means operated by

the torce of the explosions. -
- 10.. The combination with a bell, of a pro-
Jectile and an exploding apparatus auto-

. matically operating to positively and peri-

40 odically impel the projectile against the }f')el]'.
- 11. The combination with a bell, of a pro-
- jectile, an exploding apparatus automat-

1cally olﬁemti‘ng to positively and periodically
impel the same against the bell, and means
for'varying the periodicity of the discharge.

- 12. A signaling apparatus, including in
combination, a bell, an explosion chamber,
means for intermittently producing an ex-
plosion therein, and bell ringing means oper-
ated by the force of the explosion. |

13. A signaling apparatus, including in
combination, a bell, an explosion chamber,
means for intermittently producing an ex-
plosion therein, means for directing the prod-
ucts of the explosion towards-the bell, and
means operated by the outward passage of
sald products for ringing the bell. -

14. A signaling .apparatus including . in
combination, a bell, an explosion chamber
having an outlet port therein, a. gravity
seated ball closing the outlet port but adapt-
ed to be impelled by an explosion within the
chamber, means for directing the ball against
the bell, and means for intermittently pro-

10

29

45

50

55

60

u
upper part and signaling means operated by

65 ducing an explosion.within the chamber.
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15. A signaling apparatus including in
combination, -a bell, an explosion chamber
_ gravity
seated ball closing the outlet port, but adapt-

having an outlet port therein, a

ed to be impelled by an explosion within the
chamber, a tubular extension on the explo-
ston chamber adapted to direct the balil
against the bell and means for intermittently
creating explosions within the chamber.

16. A signaling apparatus including in

70

75.

combination, a bell, an explosion chamber

having an outlet 'Eort therein, a gravity
seated ball closing t

a tubular extension on the chamber adapted
to direct the ball against the bell, the inner

diameter of the tubular extension being sub-

| _ e outlet port but adapt-
ed to be 1mpelled by an explosion therein,

80

stantially equal to that of the ball and means

on the upper part of the extension for per-

mitting the escape of the products of the ex-
plosion after the ball has traveled a deter-

85

mined distance, and means for intermit--

tently creating an explosion within the
chamber. e '

17. A signaliﬁg appa_raﬁus* including in

combination, a bell, an explosion chamber,

90

having an outlet port therein, a valve seat -

formed on the outer side of the qutlet port, a

ball in the valve seat adapted to be impelled

by an explosion within the chamber, means
for directing the ball against the bell, and-
means for intermittently creating an explo-
sion within the chamber. o .
18. A signaling apparatus including in

combination, a bell, an explosion chamber
having an outlet port therein, a gravity

seated projectile normally closing the outlet

port, but adapted to be impelled by an ex-

plosion within the. chamber, and means. for
preventing the escape of the products of the
explosion until the projectile has moved a

predetermined distance, and means for creat-

ing an explosion within the chamber. |
19. A signaling apparatus including 1in
combination, an explosion chamber, means
for introducing an explosive mixture near the
bottom thereof, and igniting means at the
Fper part of the chamber adapted to ex-
ode the mixture when it rises to the said

an explosion within the chamber. |
20." A signaling apparatus including in
combination, an.explosion chamber, a supply

 pipe entering the same near the bottom
‘thereof, means for mixing air with the explo-
sive fluid during passage through the pipe,.

95. "
100
100
1_10
115

120

igniting means on the upper part of the cham-

ber adapted to explode the mixture when it

rises thereto, and means for preventing firing

operated by an explosion within the cham-
ber. = . - | | -

combination, an explosion chamber, piping
leading thereto, means for alternately pass-

21. A signaling apparatus including in

back after an explosion and signaling means-125

130
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ing through the piping , pufls of air and mi: ed_ | the mixture within the chamber and the ig-

air and gas, and wnmnfr means at the upper

- part of the chamber a(lapted to explode the

- mixture when it rises thereto and s
means operated by an explosion wﬂzhm the-

10
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sienaling

chamber.

22. A signaling apparatus inc ludmu in
combination, an explosion chamber, a gas
supply pipe theletor means in sald pl[}“ Tor
mixing air with the gas during passage there-
through means for autonmtmaﬂv turning
the gas off and on for predetermined pmmd
of time, igniting means disposed exterior to

the chamber and: means placing the satne in

communication with the interior of the
chamber, signaling means operated by an ex-
plosion within the chamber.

23. A signaling apparatus 1ncluding in
combmatlon ] chambex having an opening
therein, means for passing an explosive mix-
ture into the chamber, 1gniting means co-
acting with the chamber for pumdmallv £ X~
plodmg the mixture while 1n the chamber
closing means for the opening in the cha-
ber adapted to be moved outwardly by an
explosmn within the chamber and a sound-

ing device operated by the outward move-

ment of the closing means.
240 A mgnahnw apparatus ncluding in
combmatlon an explosion chamber h._-wnw

‘an opening therein, outwardly movable clos

ing means for. the said opening, normally
graww held 1n closed position but adapted
to be moved outwardly by an explosion with-
in the chamber, meansfor creating an explo-
sion within the chamber and a sounding de-

-vice operated by the u:,losmfr means 1in its

outward movement.
25. A signaling apparatus including m

combmatlon an explosmn chamber }avmn.

an opening therem means for ereating an ex-
plosion in the chamber closing means S for the
opening, adapted to be move{l outvfmdlv by

an expfosmn within the chamber, and a bell

adapted to be rung by the (:h)r_-,mg means in
its outward movement.

26. A signaling apparatus including 1n
C{)mbm&tmn an @Xplosmn chamber, means
for mt,roduclnﬂ' an explosive mixture there-
into. and wmtmﬂ' means external to the
chamber, the. said chamber having a con-
ducting passageway permanently open and
adapted to afford communication between
the mixture within the chamber and the 1g-
niting means and signaling means oper ated
by an explosion within the chamber.

27. A signaling apparatus including in
combination, an explosion chamber hmrmn* :
permanently open inlet port at the bottmu
and an outlet port at the top, means for in-
troducing an explosive mixture through the
inlet port, and igniting means external 1o the

chamber, the sald (,hamber having a con-

ducting passage-way -at the top thereut
adapted to afford communication between

nitine means, and signaling means {}pm ated
by an (‘\plf}%lt}n Huuuwh the outlet port.

25, A signaling app{n{ttus comprising g
aradually enlmguw cxplosion chamber, an
inlet port near the smaller end tllereoi’, an
outiet port at the larger end, closing means
at the outlet port adapted to be displuced
by an explosion within the chainber, means
for mtroducineg a mixture within the cham-
her, means for exploding the mixture, and
sienaling means operated by the displace-
ment of the (*lmlim Means,

26, A signaling apparatus comprising an
explosion chamber having the interior there-
of substantially m the form ot an nverted
cone, with an inlet port at the bottom and
an outlet port at the top of nearly equal

diameter with the large diameter of the
cone, closing means for the outlet port

adapted to be displaced by an explosion
within the chamber, means for exploding
the mixture and %1“‘11&1111“ nmeans operated
by the le[)lzlL‘Llllt‘Ilt of the closing means.

30. In combination with an {mplobum de-
vice, and signal operated thereby, of means
for supplying to the explosion device com-
lm%tibll and non-combustible flulds in alter-
11410 SUCCeSSIC.

31. In combiuation with an explosion de-
vice and signal operated thereby, of a feed
conduit for the explosion device and means
tor alternately providing in said conduit
combustible and non-combustible fluids.
In combination with an explosion de-
vice and signal operated thereby, of a feed
condwit for the explosion device, means for
passing s colubustible fluid intei‘mittently
through said conduit and means for drawing
air into saud condwit by the passage of said
Ihll{l

L
2

The combination vith an L\pl{)&l{)ﬂ
(hambm ol determined form having 1gniting
means neai one end thereof, mld an inlet
nort near the other end thereof, with a clear
passage between, of means, fQI gradually
feeding an e*{plo%we mixture by its own ex-
pansion through the inlet port to the igniting
nieans, and %wnahlw means directly o pemted
l)}* lw force of the explosmn

34. The combination of the exploawn de-
‘i«iu and projectile discharged thereby, and
of sounding means operated by the pro-
jectile when discharged by
device, saud explosion device being provided
with means for helding the gases to cushion
the projectile on 1ts return. .

35. In o signaling apparatus and i com-
bination, an e\plosmn chamber, means for
supplying by 1ts own expansion an explostve
fluid thereto, means for 1gniting satd fluid
when the chamber is substantially filled,

and signaling means Mtuated by an ex-

, ploqmn of the fluid.

36. A signaling apparatus including in
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~ combination, a vibratory sound producing | device operated by the dhchargﬁ of sald 10
‘means, 4 pm]ectﬂﬂ and automatically actu- | products.
ating means for periodically and positively | Signed at the City of Ottawa, in the Pm—
impelling the projectile against tI;lﬁ sound _wnce oi Ontario, ths 4th day of June, 1907.

5 producing means. |

-+ 37. The combination with a sounding{ THOMAS LE OPOLD WILLSON.
.device, of an etploswe device adapted to Witnesses:
mtermlttently discharge the products of RUSSELL 5. SMART,

~combustion, and 2} stmker fOI‘ the sounding Mary C. Livon.
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