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To all whom it may concern.:

Be it known that I, JOEN J. HIGGINS, of the
city, county, and State of New York, have in-
vented a new and Improved. Mawnesmm
Flash-Light Apparatus, of which the follow-
ing is a speclﬁca’olon, reference being had to
the annexed drawings, forming a part there-
of, in which—

Figure 1is a side elevation, partly in sec-
tion, of my improved flash-light lamp. Fig.
2 is a plan view of the wick-tube. Fig. 8 is
a diametrical section of the wick-tube ecap,
and Fig. 4 is a perspective v1ew of the flame-
er ect(n

Similar letters of reference indicate corre-
sponding parts in all the views.

The object of my invention is to construct
a magnesium flash-light apparatus in which
the charge of magnesium powdel and the
blast by which the powder is projected
through the igniting-flame may be varied
according to the light required; also, to pro-
vide means whereby the air for projecting
the magnesium powder may be compressed
to any required extent, so that a large quan-
tity of powder may be quickly projected
through the igniting-flame.

My obJeet is, tulther to construct an 1<rn1t~
ing-lamp which will be both safe and effec‘r-
ive.

My invention consists in the combination,
with a lamp provided with a wick-tube hav-
ing a closed perforated top, of a reservoir for
magnesium powder extendlno into the annu-
lar chk-tube and communleauno with the
blast apparatus.

It also consists in the combination, with the
magnesium-reservoir, of a directing - nozzle
for alteration of the form of the stream of
powder as it issues from the reservoir to the
igniting-flame.

It also further consists in the combination,
with the wick-tube, of a metallic ring or hol-
low cone supported a short distance above
the wick-tube and adapted to intensify the
heat of the flame and to gather it into a
lengthened columnar forin.

The invention further consists in an air-
blast apparatus formed of two elastic bulbs
connected with each other by a flexible tube,

‘and also connected with the magnesium-res-

ervoir by a flexible tube provided with a re-
sistance for modifying the blastof air, with a
regulating-cock and a pinch-cock, one of the
flexible bulbs being provided with valves and
acting as a pump, and the other serving as a
reservoir for air compressed by the pump.

‘The invention also consists in the combi-
nation, with the central eavity of the annu-
lar wick-tube,of a gas-supplytube entering the
said central cavity and adapted to receive a
flexible tube when it is desired to employ gas
in producing the igniting-flame.

The invention alsc consists in the combi-
nation, with the lamp, of a horizontal reflector
arranged for reflection of the light of the
burning magnesium.

The 1amp body A is mounted on the base

B and provided with the usual internally-
threaded collar C. To the threaded collar C
is fitted the wick-tube D, which is provided
with a collar ¢ near the upper end thereof,
the part of the tube above the collar o being
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threaded to receive the screw-cap E. The .

upper end of the tube D is closed by a per-
forated annular cap F, which is set in a short
distance below the upper end of the said
tube. In the center of the cap F is inserted
a cylindrical tube &, leaving an annular
space b between it and the wick-tube D, in
which is inserted the wicking ¢, which is
crowded into the said annular space to pre-
vent the fire from running down through the
wick into the body of the lamp. The sides
of the tube D above the_collar ¢ are perfo-
rated in the same manner as the cap F to
permit of the escape of alcoholic vapor for
the supply of the flame. '

The tube G extends about half-way down
the wick-tube D and is closed at its lower
end, with the exeeption of an aperture for the
1e(,ept10n of the right-angled tube d.. One
end of thesaid tube clpLOJeets a short distance
into the tube G and is externally threaded
to receive the tube e. The other end of the
tube d extends through the side of the wick-
tube D and is internally threaded. The ex-
ternal diameter of the tube ¢ is made less
than theinternal diameterof the tube d,thus
leaving an annular space f between the two
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tubes G e, A gas and air tube ¢ is inserted
in {he side of the tube (,near the lower end
thercof, and extends through the wick-tube
D for receiving the gas-pipe nozzle . The
tube G projects a short distance above the
perforated cap I, and the tube ¢ extends
above the upper end of the tube G, and is
provided with a removable nozzle 7, having a
small central aperture, which is shaped ae-
cording to the form that is desired tobe given
to the magnesium illuminating-lame,

A short distance above the wick-tube D is
supported a flame-erector 11, whieh is formed
of the hollow cone or ring j, provided with
legs j%, which rest upon the lower collarv 7 of
the wick-tube. The central opening I of the
flame-erector is smaller than the upper end
of the wick-tube D,and the lower partof the
cone jis larger in diameter than the upper
end of the wick-tube.

A horizontal reflector Iis clamped between
the collar & of the wick-tube and the collar C
of thelamp-body. To theinternally-threaded
end of the right-angled tube d is fitted one

end of a tube m, the other end of which is

curved upward and inserted in a T n. The
top of the T is provided with the serew-plag
0, and the branch p of the T is adapted to
receive the rubber air-tube ¢.

The air forcing and compressing apparatus
consists of the elastic bull J, provided with
an inlet-valve » and an outlet-valve s,.and
the elastic bulb X, connected with the outlet-
valve s by the flexible tube 7. The flexible

‘discharge-tube u, conneeted with the bhulb IS,

is provided with the stop-cock L for control-
ling the flow of air from the bulb X. The
said flexible tube w is also provided with the
pinch-cock v, of the usual well-known con-
struetion, which is adapted to pineh and close
the tube = and hold it closed and to be in-
stantly released, so as to permit the tube to
open. The flexible tube w is conneected with
the flexible tube ¢ by means of a short re-
sistance-tube 2. .

My improved flash-light apparatus is de-
signed more particularly for use in connee-
tion with photography; but it may be used to
advantage wherever a momentary light of
great intensity is required.

When it is desired to produce several sue-
cessive flashes in quick succession and with-
out thenecessity of reloading the magnesinm-
powder reservoir, I apply to the tube w a
magazine m’, as shown in dotted lines, or I
connect the flexible tube ¢ with a branch »:?2
of the tube n1, as shown in dotted lines,when
the upwardly-carved portiou of the said tube
m will serve asthe magazine. In either case,
when the magazine is filled with powder,one
discharge of air from the bulb K will carry
forward to the igniting-flame as much mag-
nesium powder as lies in the tube m below
the magazine, and as soon as the air-pressure
becomes normal in the tubes g m a new
charge of magnesium powder falls into the
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tube 1, ready to be again propelled forward
by the air-blast.

The operation of my flash-light apparatus
is as follows: The lamp-body A being filled
with aleohol and the wick being saturated,
tho tubes  eare partly filled with magnesium
powder, and the nozzle @ is placed in the up-

| per end of the tube e, when the lamp is

lighted at the perforations at the top of the
wick-tube 1. If any difficulty is found in
lighting the lamp, the wick-tube D may be
warmed, 50 as to generate alecoholic vapor be-
fore applying the match to the top of the
wick-tube. The ercctor 11 is placed in posi-
tion, the pinch-cock v is closed, and the elas-
tic hulb X is filled with compressed air and
distended to a greater or less extent, as may
be requived. The stop-cock L is adjusted so
as toregulate the flow of air when the quantity
of air required is less than would pass
through the resistance-tube v, the said re-
sistance-tube w being of such size as to per-
mit the maximum volume of air to flow
through it to the magnesium-powder rescr-
voir. When the light is required, the pinch-
cock v is released, and the air contained by
the elastic bulb I is expelled partly by its
own elasticity and partly by pressure on the
bulb, thereby driving the magnesium powder
contained by the tubes d e through thenozzle /
and into the flame, the powder being spread
or shaped, as desirved, as it emerges from the
nozzle 7, so that every particle of it is brought
into contact with the flame of the lamp. By
removing the tube ¢ from the tube d and
placing the magnesium powder in the tube d,
or in the tubes d G, the magnesium powder
(owing to the large area of the tube G) will
be projected only in part, a portion of it fall-
ing back into the tubes ¢ G to be forced out
by the next air-Dlast. Repetitions of the
magnesium - flame may, in this manner, be
rapidly made. The upper end of the tube G
in this ease forms the projecting nozzle.

When a greater quantity of magnesium
powder is required than would naturally be
contained by the tubes d e, an additional
quantity of the powder is introduced into the
tube m through the T n after the removal
of the plug o.
and the operation is proceeded with as be-
fore. .

When aleohol is used for producing the
flame, air enters through the tube ¢ into the
tube G and is supplied to the interior of the
flame through the space /.  Where gas is to
be used for producing the flame, the nozzle 7t
is connected with any convenient gas-supply
and the gas is allowed to burn from the up-
per end of the tube G, the manipulation of
the air-forcing apparatus being the same as
before deseribed. :

Having thusdeseribed my invention, I claim
asnew and desire tosecure by Letters Patent—

1. In magnesium flash-light apparatus, the
combination, with an annular ingniting-

The plug is then reinserted, -
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burner, of a nozzle located within the burner,
a magnesinum-powder reservoir communicat-
ing with the nozzle, and an air-blast pipe ar-

anﬂed to convey air to the magnesinm-pow-

' der reservoir, substantially as speelﬁed

2. In magnesium flash-light apparatus, the
comblndtlon of the wnck—tube D, the gas and
air tube G, arranged within the w1ck -tube,
and the ma«rnesmm—holdlnw tube e, located
within the tube G, with a space finterven-
ing between the tubes e g, substantially as
speclﬁed

3. In magnesium flash-light apparatus, the
combination, with the magnesium-powder res-
ervoir and an-fomer connected therewith, of
a nozzle adapted to spread or alter the form
of the stream of magnesium in the igniting-
flame, substantially as specified.

4, In magnesium flash-light appar d-tus, the
eombination, with the magnesium-reservoir,
of an air-eompressor, a compressed-air reser-
voir, and means, substantially as shown and
described, for confining the  air in the reser-
voir and releasing it therefrom.

5. In magnesium flash-light apparatus, the
combination, with the air-supply tube, of a
resistance-tube of smaller diameter than the
air-supply tube, substantially as specified.

6. In magnesium flash-light apparatus, the
combination, with the igniting-burner and
magnesium - reservoir arranged within the
said burner, of a flame-erector' formed of a
hollow cone or ring supported above the ignit-
ing-burner, substantially as specified.

7. In magnesium flash-light apparatus, the
combination, with the magnesium projecting
and igniting devices, of a reflector surround-
ing the bumel or wick-tube, substantlally as
specified.

8. In magnesium flash-light appalatus, the
combination, with the wick-tube D, provided
with the perforated closed cap F, of the tube
G, supported centrally in the chk-’oube, the
nozzle h,communicating with the tube G, the
tubes d m, the tube e, and an air-forcer com-
municating with the tube m, substantially as
specified.

9. In magnesinm flash-light apparatus, the
combination of the elastic bulb J, provided
with valves r s, the elastic bulb K, communi-
cating with the bulb'J, the an-tube u, the
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stop-coc’k L, inserted therein, the magnesium-

powder reservoir formed of the tubes d m,
and an igniting - burner, substantially as
specified. -

10. In magnesium flash-light apparatus, the
combination of the bulb J, provided with
valves 7 s, the elastic bulb K, the tube 7, con-
necting the bulbs J K, the air-tube u, and the
pinch-eock v, whereby air may be compressed
and suddenly released, substantldlly as and
for the pm pose spemﬁed

JOIIN J. HIGGINS.

‘Witnesses:
A. E. BEacH,
C. SEDGWICK,
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