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PATENT OFFICE.

JAMES THORNE, OF LONDON, ENGLAND.

SAFETY-LAMP.

SPECIFICATION forming 'pg'rt_ of Letters Patent No. 437,061, dated September 23, 1890.

| | &ppﬁbatiun filed January 25, 1 390, Serial No. 338,160,

(No model.) Patented in England February 16, 1889, No, 2,779,

To all whom it may concerm:

Be it known that I, JAMES THORNE, a sub-

ject of the Queen of Great Britain, emd a resi-
dent of London, England, have invented cer-
tain new and usef ul Improvements in Safety-
Lamps, (for which I have obtained a patent
in Great Britain, No. 2,779, bearing date I‘eb-_

ruary 16, 1889,) of which the followmg is a
speelﬁgatlon reference being had to the ac-
companying drawings.

My mventmn 1e1.5xtes to safe‘ry-lamps and
its chief objects are to provide for increasing
the illuminating-powers of such lamps and to
obviate more effectually than heretofore the
1iability to explosions of fire-damp in coal-

“mines.

One of the most 1mp01tant features of my
saidinvention is the construction of the lamp
in such a manner that I am enabled to em-
ploy therein with great advantage a lamp-
cone—that is to say, a conical or othel suit-

‘ably-shaped casing—which surrounds the

wick-tube or burner of the lamp, and which
is formed with an elongated aperture for the
passage of the flame of the lamp and with
suitable orifices around its base for the sup-
ply of air. This lamp-cone concentrates the
flow and increases the supply of alr to the
flame, and thus promotes the combustion of

theilluminant, so that very heavy mineral o1ls

can be.used in the lamp, and the lamp will
oive a bright steady light, which will be com-
pamtwely unaﬁeeted either by strong cur-
rents of air in which it may be used or by
dust or by the ordinary handling of thelamp
or by the inclination thereof, but which can
nevertheless be very readily extinguished, if
necessary, without opening the lamp. |

I am aware that attempts have heretofore
been made to construct safety-lampswith ordi-
nary lamp-cones and with other devices for
deflecting: or concentrating the air supplied
to the ﬂame, so.that mineral oils might be ad-
vantageously used in such lamps.

In myimproved lamp provision 18 made for
so directing and controlling the flow of the
alr requ151te for supportmw combustion that
it must pass through wire-gauze, then down-
ward between two hollow glass concentric

cylinders, then through a 1101‘iz0nta,1 perfo- i

rated metal plate arranged beneath the said

glass cylinders, and then upward within and
through the said lamp-cone. In cases where
the lamp has to be used .in mines where the
velocity of the air-currents is great—or, say,
over twenty feet per second-—-—I plOVldB my
lamp with an annular piece of wire-gauze
above or below the said perforated platej- SO
that any back current or draft must pass
through the annular plece. 'The liability to
10111131011 of the fire-damp in a mine by back-
dmft from the lamp is thus obviated. In
some cases two wire-gauze rings may be em-

ployed—one above and the other below the

glass cylinders. 1 also provide a taper chim-
ney or flue for the escape of products of com-
bustion. This chimney or flue extends up-
ward within the metal cap or bonnet nearly
to the top thereof. Therefore the ingress for
the supplied air and the egress for products
of combustion, although both in the upper
part of the 1amp, are _nevertheless separate
and distinct from each other. |

Another important feature of my said in-
vention is the construction of the lamp so
that the oil-reservoir or base and the upper
part thereof, comprising the ordinary metal

cap or bonnet and the ordinary wire-gauze

cylinder or cylinders, can be readily removed
to permit the cleaning of the i inner glass cyl-
inder and the mefal chlmney or flue, or for
other purposes, without disturbing the joints
at the top and bottom of the said gla,ss cylin-
ders. Moreover, by reason of the improved
construction of my lamp, it is self-extinguish-
ing in an explosive mixture of fire-damp and

alr, any inflammable mixture entering the

lamp-cone being ignited by the flame of the
lamp and consumed beforeit reachesthe chim-
ney, and the said flame and that of the inflam-

mable mixture so ignited being antomatically

extinguished without the possﬂoﬂlty (undel
any circumstances at all likely to occur in the

mmtuw outside of the I&mp, even when thls

mixture 1s passing at a high velocity.
Another feature of my said invention is the

provision of improved devices, hereinafter
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| working of coal) of igniting the inflammable - - '
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deseribed, for locking the lamp,'which devices -

are so arranged that the various parts of the
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lamp must be properly fitted and seeured to- | leum-lamps, having formed in its upper end a

oether before the lamp can be locked.

My said invention, moreover, comprises
other improvements, hereinafter described.

Intheaccompanying drawingslhave shown
how my said invention may be conveniently
and advantageously carried into practice.

Figure 11s an elevation of one form of my
improved lamp. Fig. 2 is a vertical section
on the line x x, Fig. 1, the lamp being shown
locked. Fig. 3 is a horizontal section on the
line &' =, Fig. 2. Fig. 4 shows a portion of
Ifig. 2, the lamp being shown unlocked, as
hereinafter described. Ifig.51isavertical cen-
tral section, and Fig. 6 a horizontal section on
the line 2° #°, IFig. 3, illustrating various modi-
fications of my invention. Iig.7is a vertical

central section illustrating further modifica-

20

tions thereof. Ifig. 8 shows a device for pre-

venting the inrush of air at the top of the

Tamp.
Tilke letters of reference indicate corre-

sponding parts throughout the drawings.

@ is the oil-reservoir, which forms the base
of the lamp. The frame of the lamp com-
prises upper andlower rings or annular pieces
b ¢, firmly connected by means of rods or pil-

lars d, or the said rings may be connected by
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other suitable means. The lower ring b is
screwed upon the oil-reservoir a in such a
manner thatitcan be readily unscrewed there-
from, except when the lamp 1s locked, as here-
inafter desceribed. DBetween the said rings or
annular pieces b ¢ are firmly secured two hol-
low glass cylinders e f, one of which is ar-
ranged within the other, a suitable annular
space being left between the said cylinders
forthe passage of air,as hereinafter deseribed.

The ends of the said cylinders are ground
truly parallel, and the said cylinders are se-
curely held in place by a perforated ring or
annular plate g, screwed into the lower ring
b of the lamp-frame, washers, of asbestus or
other suitable material, being placed at the
ends of the said glass cylinders to insure
tichtness of the joints.

The lamp is provided with a long conical or
taper chimney or flue 2, with a eomparatively
small aperture at the top. This chimney or

flue is made with a perforated flange i/, where-

by it is securely held between the upper ends
of the elass eylinders and the upper ring or
annular piece ¢ of the lamp-frame. The per-

forations in the said flange of the chimney

0o

and those in the annular plate g at thelower
end of the glass cylinders open into the an-
nular space between the said glasscylinders.
The said chimney should be suitably propor-
tioned to produce the requisite dratt through
the lamp without permitting the passage of
flame into the wire-gauze cylinder.

The lamp-cone 7 is placed upon the oil-res-
ervoir @, and surrounds the wick-tube or
burner a’. The lower edge of the said cone

ispreferably fitted into a circular groove a”in

the top of the oil-reservoir. The said coneis

similar to those usually employed in petro- i

central elongated hole 5/, through which the
flame of the lamp will pass; but the said cone
is made with a shoulder or flange 7% against
which bears the inner edge of the annular
plate ¢ when the parts of the lamp are fitted
together, thus firmly holding the said conein
its place. Beneath the said shoulder or flange
the said cone is perforated to permit the pas-
sage into thesame of the air requistte forsup-
porting the combustion of the illuminant. In
order to increase the supply of oxygen to the
flame just after it has been lighted and be-
fore a draft has been created down between
the eylinders e and f, I provide the cone with
an annular series of perforations 7’ located
within the inner cylinder f, and whereby the
oxygen contfained within the said ecylinder 1s
utilized while the downdraft between the
olass cylinders 1s being created.
bustion of the illuminant is greatly increased
by the said lamp-cone, so that a strong bright
licht will be produced, which, by reason of
the rapid flow of air between the flame and
the edge of the elongated hole 5" in the said
cone, will not be materially affected by the
ordinary rough handling of the lamp.

When it is desired to withdraw the glass
cylinders for cleaning or other purposes, the
said annular plate ¢ must be removed from
the lower ring or annular piece 0. 1t is not,
however, necessary to remove the satd annu-
lar plate or disturb the joints at the ends of
the glass eylinders in order to trim or clean
the lamp, as access to the wick-tube or burner
a’ and also tothe interior of the chimney can
be readily obtained by unscrewing the oil-res-
ervoir from the lower ring 0.

k is a wire-gauze cylinder which is placed
over and around the metal chimney or flue /.
This eylinder is formed with a flange £’ at its
lower end, whereby it is clamped between a
serew-threaded extension ¢’ of the upperring
or annular piece ¢ and a flanged ring /, which
is screwed thereon,so that it can be readily de-
tached therefrom except when the lamp is
locked, as hereinafter described. By this ar-
rangement the wire-gauze cylinders can be
readilyremoved and replaced without disturb-
ing the aforesaid glass eylinder. The said
flanged ring [ has firmly secured thereto the
metal cap or bonnet m, which incloses the
wire-gauze cylinder k.

The upper ring or annular piece ¢ of the
lamp-frame is perforated with a circularse-
ries of lholes ¢? and the said flanged ring/lis
formed with suitable apertures {/: The air
for supporting combustion enters through
these holesin an upward direction between the
metal capor bonnet m and the wire-gauze eyl-
inder/. It thenpasses through thewire-gauze
and downward through the holes in the flange
I/ of the metal chimney or flue /i and between
the two glass cylinders e f, then through the
perforated annular plate g, and into and
through the lamp-cone ;.

The air 1s econducted by the lamp-cone di-

The conmi-
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rectly to the flame of the lamp. Therefore any | passed through these two holes and secured

inflamable mixture of . fire-damp and air en-

gation of the flame of the lamp, thus indicat-
ing the presence of danger; or should there be
sufficient fire-damp IIllXBd mth the air foform
an explosive mixture 1t will explode within

the lamp-cone with just sufficient force to ex-
tinguish the flame, so that no gas will be left

burning within the lamp, and an explosion

cannot be caused by the lamp under any cir-
cumstances likely to oceur in the working of

coal. .

For adjusting the wmk a. Spmdle n, Pro-
vided with one or more toothed or rouﬂ'hened
wheels n’, is employed. The spindle extends
through one side of the lamp-cone j A spin-
dle p, prowded with amilled head p
a socket p is passed through a hole in the
lower ring’ b of the lamp- frame and engages
with the spindle 7, so that the wick can be

adjusted or the flame extinguished from the

lamp without the neeessﬂy for opemnn the
same. -

To provide for secur ely lockmﬂ* the parts ot
the lamp when properly titted tou'ether so that
the opening of the lamp cannot be effected

- without the certainty of detection, the follow-
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ing devices are employed, viz: One of the pil-
lars d of the lamp-frame is made hollow or
tubular and a bolt q
adapted to enter a hole in the flanged ring [,
forming the base of the metal cap or bonnet
m, thus preventing thie unscrewing of the said
ring and cap or bonnet from the upper ring
¢ of the lamp-frame,.
ranged, as shown, dlrectly above and at right
anﬂes to the hole formed in the lower ring b
for the reception of thespindle p of the wmk-
adjusting device, 50 that when this spindleis
in place the said bolt ¢ cannot be withdrawn
from the flanged ring or base [ of the cap or
bonnet m. Mm eover by reason of the en-
gagement of the said %pmdle p with the spin-
dle n, the lower ring b of the lamp-frame can-
not be unscrewed from theoil-reservoir a un-
til the said spindle p is withdrawn.
therefore be seen that the parts of the lamp
must be properly fitted together and the bolt g

caused to engage with the flanged ring [ be- |

fore the hollow spmdle P can be inserted. I
sometimes provide the spindle p with a pin or

- stop for preventing its complete withdrawal

55

- an authorl?ed person.

- 60

from the ring b, thus avoiding loss of the Sald
spindle.

Any suitable device 1s promded for pre-
venting the unlocking of the lamp except by

for this purpose consists of a bayonet-joint
in which the spindle p is fitted to rotate, but
is restrained from endwise movement. The
movable part r of this bayonet-joint is pro-
vided with.an arm 7/, baving a hole formed
therein. A corresponding hole is formed in
the part o of the oil-reservoir or base g of the

Jamp in such a position that when the said
bayonet-joint is closed a lead rivet s can be i a lead rivet s or the like.

"and with

ing the cap or bonnet m through the holes in
t the ring [; or in place of the said shield or

is fitted therein and 18

The said bolt i1s ar-

It will

- A convenient device |

‘bolt

therein by chnehlng or sealing in the ordi-
nary manner, thus preventing the opening of
the sald bayonet-joint without destruction of
or injury to the said rivet or seal. Other de-
vices may, if desired, be used for fastening

the said bayonet-joint in the closed position.

- Ifinditadvantageous, as before mentioned

, of wire-gauze, beneath
the glass cylinders e 7. This ring is secured
between the said glass cylinders and the per-
forated ring or annular plate ¢, as shown. In

some cases a horizontal ring of wire-gauze:

may be employed above as well as below.the
sald glass cylinders. If desired, the lamp-
cone 7 is connected by a hmge-Jomt 7% to the

oll-reservoir a, as shown 1n HKig. 5.

In some instances I plOVlde a, shield or

| guard v, of wire-gauze, in the lower end of the
metal cap or bonnet m, as shown in Fig. 5, to

prevent the too rapid ascent of the air enter-

A UL 75
to provide my lamp with a horizontal ring or

‘annular pieceg’, ¥ig. 5

30

9o

guard I employ a ring of wire-gauze secured

within the metal cap or bonnet and surround-
ing the wire-gauze cylmdel ko or any other
equwalent dewce :

- The metal chimney or flue is preferably
made taller than those heretofore employed
in ordinary safety-lamps and of the taper or
conical form shown in the drawings, in order
to .increase the draft and consequently. the

95

100

illuminating-power of the lamp and the steadi-

ness of the flame.
I sometimes make the wire- gauze cyhndel

'so that it extends above the lower edges of

the lateral apertures at the top of the bonnet
m, as shown in Fig. 5. I am thus enabled to

use a long ch1mney without greatly increas- -

ing the hemht of the lamp. |
The spmdle n of the wick-adjusting device

is preferably provided with a milled head »?

to facilitate the adjustment of the wick when

‘the lamp is open.

105

110

The lamp shown In Kig. 5 18 in other re-

spects constructed in a subst.-mt1a11y—31m11m
manner to that described with reference to
Figs. 1 to 4. |

When my improved lamp is eonstructed as

above described, with a ring of. ere-ﬂ'auze'

beneath the Cfla,ss cylinders, thIS ring zmd the
taper ehlmnev or flue are sufﬁclent without
the wire-gauze cylinder % to prevent the pass-
ing of the flame 80 as to cause an explosion.

der be omitted the lamp will still be safe.

In Fig. 7 1 have shown another modifica-
tion of my invention, wherein the vertical
Q. 18 held in its 100k1ng position by a

shoulder ¢* on the oil-reservoir or base a, and
the lower ring b of the lamp-frame is locked
to the said reservoir by an ordinary locking
device comprising arms a* b, projecting from
the oil-reservoir and from the said ring b and
provided with corresponding holes to receive

A hole or depres-

115
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T'herefore should the said wire-gauze cylin-
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sion 1s formed in the shoulder a* of the oil- [ f may be proportioned and arranged in re-

reservoir in such a position that by turning

the lamp-frame through a certain angle in
unscrewing it from the oil-reservoir the bolt
g will be brought in line with the said hole
or depression, and can therefore be moved
downward to unlock the ring / from the ring
¢, or the parts are so constructed that the
oll-reservoir may be removed to permit the
unlocking of the ring /. In the lamp shown
in Fig. 7, moreover, I employ a modified ar-
rangement of the wick-adjusting device. The
spindle » has fixed thereon a bevel-wheel ¢,

~which is geared with another bevel-wheel u,

fixed upon a vertical spindle «/, extending

through a tube o, fixed in the oil-reservoir. |

This spindle has fixed upon it below the said
oil-reservolir -a milled head or wheel «* for
turning it. 1 sometimes provide a lip or
flange v" on the wick-tube a’ to prevent ex-
tinction or diminution of the flame by rapid

currents of air passing through the lamp-

cone—for example, when the lamp is used in
strong uphill currents. This arrangement
or other suitable means for preventing extine-

tion or diminution of the flame is essential |

to the proper working of the lamp when the
wire-gauze cylinder is omitted.

To prevent the extinguishing of the flame
by drafts or currents entering through the
openings in the cap or bonnet m, through

which the produets of combustion escape, the

upper part of the said cap or bonnet is pro-
vided with a flanged ring w, inclining up-

ward and outward from the body of the cap |

or bonnet around the said openings, a nar-
row space only being left between the edges
of the ring w and the top flange of the cap or
bonnet 1, as shown in Fig. 8.

It will be seen that any back-draft from my
improved lamp must, as above stated, pass
through the wire-gauze. The lamp can there-
fore be used with safety in dangerous mines.

Moreover, it can be used_in a strong current

of explosive mixture without explosion there- |

of, and, although the light will not be extin-
guished when the lamp is subjected to strong

currents of air in a mine, it can nevertheless

be extinguished intentionally, if necessary,

by suddenly or rapidly raising and lowering |

it in the air in a vertical position, and there-
by causing a concussion of the supplied air.
It will beseen, moreover, that, as abovestated,
the ingress for air and the egress for the
heated products of combustion, though both
in the upper part of the lamp, are separate
and distinet from each other.

By constructing the lamp in the manner
above described I provide for enabling it to
be used with very heavy mineral oils of a
specific gravity of, say, .83 and upward, and

having a flashing-point from 250° to 300°

Fahrenheit, thus effecting considerable econ-
omy, while insuring great safety in the use of
the lamp. J
Toinsure the favorableworking of thelamp,
the cone j, glass cylinders e £, and chimney

lation to each other substantially as shown

| in the drawings.

The oil-reservoiris sometimes provided with
an extension for permitting the filling of the
same without disconnecting the parts of the

i lamp, the said extension being formed with a

hole which is closed by a cap or plug.

It is obvious that the construction of the
improved lamp can, if desired, be somewhat
modified without departing from the nature
of my said invention.

What I claim is—

1. A safety-lamp comprising concentric
glass cylinders between which the supplied
alr flows in a downward direction, a ring of

wire-gauze fitting against the lower ends of

the said glass eylinders and permitting the
passage of airinto the space beneathit, while
preventing the transmission. of flame to the
space between the said glasscylinders, means
for retaining the said wire-gauze ring and the
cylinders in place, and a lamp-cone inserted
in the lower end of the inner glass cylinder
and provided with holes for the flow of air
into it from the space beneath the wire-gauze
ring and with a second series of holes within
the inner glass cylinder for supporting the
initial combustion, substantially as and for
the purposes set forth.

2. In asafety-lamp, the combination of con-
centric glass eylinders between which the sup-
plied air flows in a downward direction, a
ring of wire-gauze fitting against the lower
end of the said glass eylinders, a perforated
annular plate beneath the said wire-gauze ring
for retaining the same and the glass eylin-
ders in place, and a lamp-cone inserted in the
inner glass cylinder and provided with a
shoulder upon which the perforated plate
rests and with a vertical portion below said
shoulder perforated for the admission of air
to the flame, substantially as and for the pur-
poses set forth.

3. In a safety-lamp, the combination of up-
per and lower rings which are united by pil-
lars, a metal cap or bonnet detachably se-
cured to the upper ring and an oil-reservoir
detachably secured to the lowerring, concen-
tric glass eylinders located between the said
rings and between which the supplied air
flows in a downward direction, an annular
perforated plate screwed info the lower ring,
whereby the said glass cylinders are firmly
held between the upper and lowerrings, thus
permitting the removal of the bonnet and of
the oil-reservoir without disturbance of the
joints at the ends of the said cylinders, and
a lamp-cone inserted within the inner glass
cylinder and provided with a shoulder which
bears against the under side of the said an-
nualar plate and with perforations below the
sald shoulder, whereby all the incoming air or
inflammable mixtures of gas and air are com-
pelled to pass through the said lamp-cone,

substantially asand for the purposes setforth.

4. In a safety-lamp, the combination, with
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a vertical bolt for locking the cap or bonnet | Intestimonywhereof Ihavehereuntosigned
to the upper part of the lamp-frame, of a wick-'| my name in the presence of two subseribing
adjusting spindle formed in two parts, one of | witnesses. =
which is adapted to be inserted into and re- | '

5 moved from a hole in the lamp-frame extend- JAMES THORNE.
ing beneath the said vertical bolt and to en- Witnesses: : |
cage with the other part of the said spindle RoBT. JNO. DANTER,

for the purpose of locking the oil-reservoir to | 30 Bishop’s Rd., Brixton, S. W.
‘the lower part of the lamp-frame, substan- - K. Bb. BURR,
1o tially as hereinbefore described. | | 93 Glyn Road, Clapton Park, London.
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